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HNF-1685 REV. 0
222-S LABORATORY

TANK 241-S-111, AUGUST 1999 COMPATIBILITY GRAB SAMPLES,
' ANALYTICAL RESULTS FOR THE FINAL REPORT

1.0 INTRODUCTION

This document is the format IV, final report for the tank 241-S-111 (S-111) grab samples taken
in August 1999 to address waste compatibility concerns. Chemical, radiochemical, and
physical analyses on the tank S-111 samples were performed as directed in Compatibility Grab
Sampling and Analysis Plan for Fiscal Year 1999 (Sasaki 1999a,b). Any deviations from the
instructions provided in the tank sampling and analysis plan (TSAP) were discussed in this
narrative. The notification limit for '*’Cs was exceeded on two samples. Results are discussed
in Section 5.3.2. No other notification limits were exceeded.

2.0 SAMPLE RECEIVING AND APPEARANCE

Three grab samples were taken from riser 013 of tank S-111 in August 1999 by the River
Protection Project per revision 0-C of the TSAP (Sasaki 1999c) and delivered to the 222-S
Laboratory. No field or trip blank samples were delivered to the laboratory. Sampling and
appearance information for each sample is provided in Table 1. Actual sampling depths were
as identified in Sasaki 1999¢. The intention was for all three grab samples to be tank
supernate, however sample 118-99-3 was almost entirely sludge.

Table 2 provides sample number information and the analytical disposition of each sample.
The three grab samples were loaded into the 222-S Laboratory 11A hot cells where they were
subsampled. Sample breakdown diagrams included as Attachment 1 show how each sample
was subsampled.

Table 1. Sampling and Appearance Information for Tank S-111 Grab Samples.

Opaque, light-yellow liquid. No

118-99-1 | 8/03/99 8/03/99 202 <1 organic layer was observed,
115992 | 8/03/99 | 8/03/99 101 <1 | Opaque, light-yellow liquid. No
‘ organic layer was observed.
Opaque, dark greenish-gray sludge.
115-99-3 | 8/03/99 8/03/99 12 95 No organic layer was observed.

! Measured from the inside bottom of the tank to the mouth of the sample bottle.
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Table 2. Tank S-111 Sample and Analysis Information.

S99T001370 | Tank Supernate Parent Appeaan Information

11S8-99

115-99-1 $99T001730 | Tank Supernate Subsample | Inorganic

115-99-1 S99T001731 | Tank Supernate Subsample | Inorganic & Radiochemical
115-99-2 5997001371 | Tank Supernate Parent Appearance Information
11S-99-2 S99T001732 | Tank Supernate Subsample | Inorganic

115-99-2 S$99T001734 | Tank Supernate Subsample | Inorganic & Radiochemical
11S-99-3 S99T001372 | Tank Supernate Parent Appearance Information
118-99-3 S99T001378 | Centrifuged Solids Bulk Density, Archive
115-99-3 S$99T001380 | Centrifuged Solids PCBs

11S5-99-3 S99T001736 | Centrifuged Solids Direct Analyses

118-99-3 S99T001737 | Centrifuged Solids Fusion-Digested Analyses
11S-99-3 S99T001738 | Centrifuged Solids Acid-Digested Analyses
11S-99-3 S99T001739 | Centrifuged Solids Water-Digested Analyses
118-99-3 S99T001379 | Interstitial Supernate’ Archive

115-99-3 S99T001381 | Interstitial Supernate' PCBs

115-99-3 $99T001733 | Interstitial Supernate' Inorganic

118-99-3 S99T001735 | Interstitial Supernate' Inorganic & Radiochemical

"Decanted supernate was added to the interstitial supernate to provide adequate sample for analysis and archiving.

3.0 SAMPLE HANDLING

Copies of the chain-of-custody forms accompanying the samples are provided as Attachment 2.
All three samples were loaded into the 222-S 11-A hot cells where they were allowed to stand
until they cleared. Samples 115-99-1 and 115-99-2 were neither centrifuged nor filtered before
they were subsampled. Subsampling was performed using a pipette rather than by decantation
so as not to disturb the trace of settled solids. The supernate was first decanted from sample
118-99-3. Following centrifugation of the sludge, the interstitial liquid was collected in the jar
containing the decanted supernate. Next, the centrifuged solids were subsampled for analysis.

4.0 ANALYSIS REQUIREMENTS

Analyses required by the TSAP (Sasaki 1999a,b) are presented in Table 3. Results of all
requested analytes are reported in the data summary tables as Attachment 3. Some of the
analytical methods reported results that were not specifically requested. Those analyte results
were opportunistic and are reported in Appendix A. Quality control (QC) parameters for
opportunistic results were not evaluated.
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Table 3. Tank S-111 Required Analyses and Analytical Procedures Used.

Fusion Digestion N/A CS Fusion LA-549-141, Rev.

Acid Digestion N/A CS Acid LA-505-163, Rev. B-1
Water Digestion N/A CS Water LA-504-101, Rev. G-1
Visual Organic Layer Parent Direct LA-519-151, Rev. G-0
Visual Volume % Settled Solids Parent Direct LA-519-151, Rev. G-0
Visual Volume % Centrifuged Solids | Parent Direct LA-519-132, Rev. E-1
Gravimetry/Visual Bulk Density CS Direct LA-519-132, Rev. E-1
Gravimetry Specific Gravity Sup Direct 1LA-510-112, Rev. E-1
DSC Reaction Exotherm Sup, CS Direct 1.LA-514-114, Rev. D-3
DSC (dry-weight basis) Reaction Exotherm Sup, CS Direct LA-514-114, Rev. D-3
TGA Percent Water Sup, CS§ Direct LA-514-114, Rev. D-2
Hydrogen Ion Electrode pH Sup Direct LA-212-106, Rev. C-5
Hydrogen Ion Electrode pH CS Direct L.A-212-105, Rev. C-3
Ton-Specific Electrode Ammonia - Sup Direct LA-631-001, Rev. D-1
ic’ gé);f’ NO, . NO;, 507, Sup, CS | Water* LA-533-105, Rev. F-1
icp? Al, Cr, Fe, Mn, Na, Ni, Zr Sup Direct LA-505-161, Rev. C-4
ICP Al, Cr, Fe, Mn, Na, Ni, Zr CS Acid LA-505-161, Rev. C-4
IcP? Al, Cr, Fe, Mn, Na, Zr Cs Fusion LA-505-161, Rev. C-4
Coulometry :z::ll f:;grag’::;éﬁzn Sup, CS | Direct LA-342-100, Rev. F-3
Titration Hydroxide Sup, C§ Water? LA-211-102, Rev. D-2
ICP/MS By, By, B3y, 6y, B8y Sup, CS Acid* LA-506-101, Rev. A-2
Alpha Counting Total Alpha Activity Sup, CS Fusion* LA-508-101, Rev. G-1
Separation/Beta Counting | s Sup, CS Fusion® LA-220-101, Rev. E-4
GEA® 137 Sup, CS | Fusion* LA-548-121, Rev. F-1
iip;;z'i?“’mpha Energy | won40p, 2415 Sup, CS | Fusion* | LA-953-104, Rev. B-1

DSC =Differential Scanning Calorimetry, TGA =ThermoGravimetric Analysis, IC=]on Chromatography,
[CP=Inductively Coupled Plasma, MS =Mass Spectroscopy, GEA =Gamma Energy Analysis
2Sup=Tank Supernate, CS=Centrifuged Solids.
*Method provides opportunistic analyses.

“The supernate was analyzed directly.
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All analyses except the screening for poly-chlorinated biphenyl’s (PCBs) were performed at the
222-S Laboratory. Samples for PCB screening were extracted and prepared at the 222-S
Laboratory. Analyses of the extractions were performed at the Waste Sampling and
Characterization Facility in the 600 Area of the Hanford Site.

The second column in the data tables is labeled “A#”. This indicates the type of sample
preparation performed before analysis. A “D”™ in column 2 indicates that an acid dilution was
performed. No letter designation in the column indicates that the sample was analyzed directly
or following dilution with water. Analyses on samples fused with potassium hydroxide in a
nickel crucible are marked with a "F". Analyses of acid-digested samples are marked with an
"A". Analyses of water-digested samples are marked with a "W",

The QC criteria associated with an analysis varied depending on the analysis. All analyses
were covered under the 222-5 Laboratory quality assurance plan (Markel 1999). In addition,
the desired QC parameters for the supernate and centrifuged solids analyses were identified
respectively in Table 3-1 of revision 0-B of the TSAP (Sasaki 1999a) and Table 3-2 of
revision 0 of the TSAP (Sasaki 1999b). Precision and accuracy requirements for all analyses
except PCBs were delineated in Table 4-1 of Sasaki 1999b.

5.0 ANALYTICAL RESULTS DISCUSSION BY TEST

Each analysis was discussed in the Inorganic, PCB Screening, or Radiochemical section of this
narrative. Analysis for acetone was not performed. The TSAP indicated that this analysis was
not required on all samples. It was not clear if analysis for acetone was required on any of the
S-111 samples. Acetone analysis will be performed at the customer’s request.

5.1 INORGANIC ANALYSES
5.1.1 Ammonia by Ion-Specific Electrode (ISE)

Ammonia was measured on each supernate sample using an ammonia-specific electrode. The
detection limit for ammonia was 100 pg/mL. No ammonia was detected sample 11S-99-1, but
it was detected in samples 115-99-2 and -3 where the mean concentrations were 165.5 and
122.5 pg/mL, respectively.

The relative percent difference (RPD) between the sample and duplicate analyses of sample
115-99-1 was 22.4. This was above the TSAP limit of 20. The sample was not re-analyzed
because the ammonia concentration was very close to the detection limit and the results were
well below the 5,000 ug/mL notification limit. All remaining QC requirements were met.
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5.1.2  Bulk Density

A bulk density measurement was performed on the centrifuged solids. Although the TSAP did
not require this measurement to be performed in duplicate, a duplicate analysis was performed
because the sample material was cohesive making it more difficult to obtain an accurate result.
The sample and duplicate results were very similar at 1.68 and 1.71 g/mL. There was no
standard or blank associated with this analysis.

5.1.3 Differential Scanning Calorimetry (DSC)

The three supernate samples and the one centrifuged solid sample were analyzed by DSC.
Heat absorbed by the sample from a net endothermic reaction or process, or heat given up by
the sample from a net exothermic reaction or process was measured as a function of
temperature. The samples were heated from approximately 25 to 500° C. None of the
samples exhibited any net exotherms, thus the 480 J/g notification limit was not exceeded.
There were no QC failures. '

5.1.4 Hydroxide

Hydroxide concentrations were determined by titration directly on the supernate samples and
on a water digest of the solid sample. The mean hydroxide concentrations in the supernate
samples were similar, ranging from 4.64x10* pg/mL in sample 115-99-1 to 5.46x10" ug/mL in
sample 1158-99-2. The concentration of hydroxide in the solid sample was 2.96x10° ug/g.
Converting this concentration to pg/mL using the mean bulk density result (Section 5.1.2)
gives a concentration of 5.03x10* ug/mL. Thus, the hydroxide concentrations in the
centrifuged solid and in the supernate were very similar on a per-volume basis.

There were no QC failures associated with the hydroxide analyses.

5.1.5  Anions by Ion Chromatography (IC)

The concentrations of the anions chloride, fluoride, nitrite, nitrate, phosphate, and sulfate were
measured by IC. The supernate samples were analyzed directly following dilution and the
centrifuged solid sample was analyzed following water digestion. The results for bromide and
oxalate were opportunistic and appear in Appendix A.

Nitrate then nitrite were the most abundant anions in the supernate and solid samples. Mean
nitrate results on the supernate were between 1.76x10° (115-99-2) and 2,14x10° pg/mL
(118-99-1). Nitrate in the solid sample averaged 1.10x10° ug/g, which was comparable to the
supernate results on a per-volume basis. The corresponding nitrite concentrations were
approximately half the nitrate concentrations in the same samples.
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After nitrate and nitrite, chloride was the next most abundant anion in the supernate samples,
while sulfate was the next most abundant anion in the sludge. Chloride in the supernate
averaged between 5.87x10° and 8.17x10° pg/mL and sulfate averaged between 2.92x10° and
4.93x10° ug/mL. At 4.28x10° ug/g, the chloride concentration in the solids was nearly the
same as in the supernate per mL of sample. However, the sulfate concentration in the solids
was 1.19x10° pg/g. This was significantly higher than the supernate concentrations.

There was also more phosphate and fluoride in the solids compared to the supernate. Compare
the mean phosphate concentration of 6.71x10° pg/g in the solid sample to the supernate
average of approximately 1,9x10° ug/mL. Respective mean fluoride concentrations in the solid
and supernate were 666.9 ng/g and approximately 270 pg/mL.

Some of the QC requirements were not met. Chloride was detected in the preparation blank
for sample S99T001739 (115-99-3) at 0.0170 pg/g. This concentration was negligible
compared to the sample results. The matrix spike recovery for nitrate in sample S99T001739
was 125.8%. This was just above the TSAP upper limit of 125%. This sample had been re-
analyzed for nitrate due to a high RPD value. The matrix spike recovery was 107.1% in the
initial analysis and the mean nitrate concentration was 1.05x10° ug/g. Compare this to the
reported result of 1.10x10° pg/g.

One RPD value was outside of the TSAP limit of 20. Analysis for phosphate in sample
118-99-1 had an associated RPD value of 42.4. The sample had been re-run due to a high
RPD value. The initial analysis had an associated RPD value of 22.5 and a mean phosphate
result of 2.09x10° pg/g. This was close to the reported result of 1.87x10° pg/mL.

5.1.6 Metals by Inductively Coupled Plasma (ICP)

Inductively coupled plasma together with atomic emission spectroscopy was used to determine
the concentrations of aluminum (Al), chromium (Cr), iron (Fe), sodium (Na), nickel (Ni),
manganese {Mn), and zirconium (Zr) in the supernate samples. Concentrations of the same
metals were determined on an acid digest of the centrifuged solid sample. A fusion digest of
the solid was performed for comparison. Concentrations of additional metals were determined
opportunistically on each sample portion. These results are shown in Appendix A.

As expected, Na was the most abundant element found in the solid and liquid samples. The
supernate concentrations were similar, varying from 2.10x10° (115-99-3) to 2.32x10° ug/mL
(118-99-1). Also as expected, there was not much difference between the Na concentrations in
the acid and fusion digests. Mean concentrations were approximately 1.65x10° pg/g.

The next most plentiful metal in the solid and liquid samples was Al. Average concentrations
ranged from 2.68x10%to 4.33x10* pg/mL in supernate samples 115-99-1 and 11S-99-2,
respectively. There were slightly higher concentrations of Al in the digested solid samples,
and the fusion digest had the highest concentration as expected.
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Compared to Al, the supernate samples were roughly 10 times less concentrated in Cr.
Average concentrations were between 2.73x10° (115-99-3) and 4.30x10° pg/mL (1 15-99-1).
The acid-and fusion-digested solid samples were less concentrated in Cr compared to Al by
factors of 3.2 and 4.0, respectively.

None of the other metals was detected in the supernate. The corresponding detection limits for
Fe, Mn, Ni, and Zr in the supernate were 30.1, 6.01, 12.0, and 6.01 pg/mL. These metals
were detected in the acid-digested solid, but only Fe and Ni were also detected in the fusion
digest. At 2.09x10° pg/g, Fe was nearly twice as concentrated in the fusion digest compared to
the acid digest. The acid digest had an average of 96.9 pg/g of Mn, 60.5 pg/g of Ni, and
12.95 ng/g of Zr. The fusion digest had a Ni concentration of 7.28x10° ug/g, however the
fusion digestion was performed in a Ni crucible. The Ni concentration in the fusion-digested
sample was almost certainly biased high and the results were not reported.

Matrix spikes were added to supernate sample 115-99-3, and to the acid and fusion digests of
the solids from sample 11S-99-3. The spikes on the digested samples were post-digestion
spikes. In addition to matrix spikes, serial dilutions were performed on the acid- and fusion-
digested samples and on supernate sample S39T001733 (118-99-3) to assess the accuracy of the
ICP method. The 5X serial dilution resuits in the raw data were denoted with a “L” suffix on
the sample number. The serial dilution results should be within 10% of the initial dilution.
Serial dilution results for the detected metals are shown in Table 4, As shown, the results
indicate that the accuracy of these analyses were acceptable.

All standard, RPD, and matrix spike QC requirements were met. The metals Cr, Fe, Na, and
Ni were detected in the acid digestion preparation blank. The smallest sample concentration to
blank concentration ratio was found for Ni. This ratio was over 3,000, thus the metal
concentrations in the preparation blank were considered negligible.

Table 4. Tank S-111 ICP Serial Dilution Results for Detected Analytes.

S99T001738 Al Acid 4.92
$99T001738 Cr Acid 5.05
S99T001738 Fe Acid 6.15
S99T001738 Mn Acid ) 1.01x10? 6.02
S99T001738 Na Acid ) 1.62x10° 3.04
S99T001738 Ni Acid ) 55.4 4.93
S99T001737 Al Fusion ) 5.05x10° 2.81
S99T001737 Cr Fusion . 1.23x10° 2.49
S99T001737 Na Fusion . 1.64x10° 5.34
S99T001733 Al Direct . 4.01x10° 2.02
S99T001733 Cr Direct 2.74x10° 2.80x10° 2.17
S99T001733 Na Direct 2.16x10° 2.13x10° 1.40
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5.1.7  Percent Water by Thermogravimetric Analysis (TGA)

Thermogravimetric analysis was performed on all supernate samples and on the centrifuged
solids. The percentage of water in a sample was determined through TGA by measuring the
total weight loss of the sample between 25 and approximately 230° C. Additional information
may be obtained by examining the raw data.

About half the mass of the supernate samples was water. The mean percent water values in the
supernate samples were very similar. All were between 50.50 and 51.58%. The solid sample
contained less moisture. The mean result was 43.96%. There were no QC failures.

518 pH

The pH of supernate sample 115-99-1 was in excess of 13.5 pH units, the upper limit of the
analytical procedure. Supernate samples 115-99-2 and -3 had lower mean pH values of 13.45
and 13.41. The solid sample’s pH was still lower at 13.21. All QC parameters were met.

- 5.1.9  Specific Gravity

Specific gravity measurements were taken of the three supernate samples. The mean results
were almost identical, ranging from 1.432 on sample 11S-99-1 to 1.460 on sample 115-99-3.
These results were consistent with the relatively low water content of the samples. All QC
parameters were met,

5.1.10 Total Inorganic Carbon (TIC)

Total inorganic carbon was measured on the supernate and solid samples by acid addition
followed by coulometric titration of the resulting carbon dioxide. Levels of TIC in the
supernate samples were between 3.38x10° (118-99-3) and 5.60x10° pg/mL (118-99-1). The

TIC concentration in the solid sample averaged 4.72x10° pg/g.

For TIC analyses, Total Inorganic Carbon Analysis Report worksheets are included for each
sample in the raw data section. Due to programming limitations with the instrument soltware,
the sample size listed on the worksheet is sometimes incorrect. The incorrect values are not
used to calculate the TIC concentrations and have no bearing on the reported results. All raw
data in the spreadsheets are correct.

Small amounts of TIC were found in the analytical blanks. All concentrations were less than
3.1 pg/mL or 0.400 pg/g. The source of the TIC was most likely carbon dioxide absorbed
from the atmosphere. The levels were considered negligible compared to the levels in the
samples. A matrix spike was added to supernate and solid subsamples from 115-99-3. The
spike recoveries and all other QC requirements were acceptable.

10
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5.1.11 Total Organic Carbon (TOC)

Total organic carbon was measured on the supernate and solid samples by persulfate oxidation
followed by coulometric titration of the resulting carbon dioxide. The TOC concentration
trend was opposite that for TIC. Sample 115-99-1 was the least concentrated liquid sample at
1.33x10° pg/mL and sample 115-99-3 was the most concentrated at 1.61x10° ug/mL. There
was considerably more TOC in the solid sample.

For TOC analyses, Total Organic Carbon Analysis Report worksheets are included for each
sample in the raw data section. Due to programming limitations with the instrument software,
the sample size listed on the worksheet is sometimes incorrect. The incorrect values are not
used to calculate the TOC concentrations and have no bearing on the reported results. Al raw
data in the spreadsheets are correct.

The TSAP notification limit for TOC is 4.5x10* pg/g on a dry-weight basis for solid and liquid
samples. The highest dry-weight TOC result among the supernate samples was calculated by
dividing the highest mean TOC concentration (in sample 115-99-3) by the sample’s specific
gravity, then correcting to zero percent moisture using the percent water in the sample. This
gave 2.23x10° pg/g as the result, which was well below the notification limit. The highest dry-
weight TOC result for the solid sample was calculated by correcting the TOC result for the
percent water in the solid sample. This gave 1.44x10* ng/g, which more than three times
below the notification limit.

Small amounts of TOC were detected in the analytical blanks. The source of the TOC was
most likely the ion exchange resin used to deionize the analytical water. The highest result
was 12.1 pg/g found in the blank associated with the solid sample (S99T001736). This was
nearly seven times less than the sample amount, therefore no re-analyses were performed. The
standard and spike recoveries were met.

5.1.12 Uranium Isotopics by ICP/Mass Spectroscopy (MS)

All supernate samples and an acid digest of the solid sample were analyzed for the isotopes
33y, 34y, U, P8U, and 22U by ICP/MS. Only 2*U was detected in the supernate samples
despite detection limits of 1.29 pg/mL or less. The isotopes *°U and ***U were detected in the
solid sample. Mean supernate concentrations of 2*U were in the 1.276 to 1.946 pg/mL range.
Much more **U was found in the solid sample, where the mean result was 373.9 ug/g. The
concentration of 2*U in the solid sample averaged 2.439 pg/g for a total uranium concentration
of 376.3 pg/g. This result compares well with the opportunistic ICP result of 332 pg/g shown
in Appendix A.

Standards and spikes were only available for the *U and **U isotopes. A matrix spike was
added to the supernate and solid subsamples of sample 11S-99-3. All matrix spike and
standard recoveries, and all RPD results, were within the TSAP limits. No U was found in
any of the blanks.

11
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5.2 PCB SCREENING
5.2.1 Poly-Chlorinated Biphenyl’s (PCBs)

The supernate and sludge from sample 11S-99-3 were analyzed for selected PCBs by gas
chromatography following organic extraction of the samples. Analyses for PCBs were not
required by the TSAP, however the required Request for Sample Analysis (RSA) form
supplied by the customer indicated that the samples were suspected of containing PCBs. A
copy of the RSA form is included as Attachment 4. Laboratory procedure requires that
samples suspected of containing PCBs are analyzed for PCBs.

The results of the screening indicated that no regulated amount, i.e. less than 50 parts per
million of any PCB for which the sample was analyzed, was present in the supernate or solid
samples.

5.3 RADIOCHEMICAL ANALYSES
5.3.1 Americium-241

Supernate samples and a fusion-digested solid sample were analyzed for **' Am activity by
chemical separation followed by alpha counting. Small but detectable activities of **' Am were
present in all samples. Mean results on the liquids varied from 7.69x10” to 1.98x10** pCi/mL.
The digested solid sample had a higher activity at 5.53x10? uCi/g. All reported results were
corrected for the *’Am tracer recovery and all QC parameters were met.

5.3.2 Gamma Energy Analysis (GEA)

The activity of "’Cs was determined by GEA on the supernate samples and on a fusion-
digested solid sample. The activities of ®Co in the same samples were reported in Appendix A
on an opportunistic basis. Measured activities in the supernate samples varied from 260.5
(118-99-1) to and 367.5 uCi/mL (11S-99-3). The latter result was over the notification limit of
3.28x10° pCi/L specified in the TSAP (Sasaki 1999a,b). The result on sample 115-99-2 was
363.5 pCi/mL, and was also over the notification limit. The On-Call Process Engineer with
the Process Control organization of the River Protection Project was notified of these results.
The activity in the digested solid was 189.8 pCi/g.

There was no spike associated with this analysis. The standard recovery and RPD values were

well within the TSAP limits. The fusion preparation blank had a detectable, but negligible,
level of *’Cs that was more than 10,000 times lower than the activity in the sample.

12
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5.3.3 Plutonium-239/240

Determined by chemical separation followed by alpha counting was the ****Py activity. No
19240py activity was detected in the three liquid samples. The highest minimum detectable
activity was 4.01x10° pg/mL. The fusion-digested solid sample had a #***Pu activity of
1.47x10? uCi/g. The Notification Limit was 61.5 pCi/mL for the supernate ssamples and 41
uCi/g for the solid. All QC requirements were met and the reported results were corrected for
the 2°Pu tracer recovery.

5.3.4  Strontium-89/90

Chemical separation followed by beta counting provided the activity of **Sr in each supernate
sample and in the fusion-digested solid sample. Results on the supernate varied by a factor of
about four. Sample 115-99-1 had the lowest activity of 4.55x10? ug/mL and sample 115-99-3
had the highest activity of 0.191 pg/mL. As was expected, the solid sample had a much higher
activity at 27.9 ng/g. All activities were corrected for carrier recoveries. No sample results
exceeded the notification limit of 2.30x10° pCi/L.

All standard recoveries and RPD values were well within the TSAP limits. A small amount of
activity was found in the fusion preparation blank and in one of the analytical blanks. The
activities in these blanks were negligible compared to the sample results.

5.3.5 Total Alpha Activity

No total alpha activity was found in the supernate samples. The mean total alpha result in the
fusion-digested solid sample was 5.75x102 uCi/g. This was reasonably close to sum of the
291240py and 2*' Am activities, which was 7.00x10? uCi/g, given the relative total alpha counting
error of 31%.

The RPD value associated with the solid analysis was 32, which was over the TSAP limit of
20. The sample was not re-run because the results were very close to the minimum detectable
activity and re-analysis would probably have not improved the precision. The minimum
detectable activities and counting uncertainties were higher than usual. This was due to the
high '¥Cs activity. Large dilutions were required to reduce the beta activity (from 'V’Cs)
below the counting room limit. All other QC requirements were met.

6.0 WASTE COMPATIBILITY CONCERNS

The waste compatibility corrosion rules did not apply to single-shell tanks such as S-111 at the
time this report was written.

13
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S-111 SAMPLE BREAKDOWN
ATTACHMENT 1
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. A1/17/98 WED 16:45 FAX 509 3734641 CANON g0
02

HNF-1685 REV. 0

REQUEST FOR SAMPLE ANALYSIS (RSA)

Sample Origin 2. Date Sampled] 4. Requestor's Name

07/28/939 Leela Sasaki : 103384/EI00 T4B20
3. Submitted By 5. Requestors Phone/MSIN/FAX
i CPO 373-1027 R2-12 373-4641
; 11. Matri
8. Customer ID No, '}~ gf S\;?rl:.qpn;e of Sar:plt: 12. Requested Analyses 13. Expected Range

See HNF-3528, Rev 0~C

14, Does sample have a MSDS?

OYes HEHF assigned MSDS No.
@ No Description of process that produced waste/sample:

Will radiochemistry resulis be used for unconditional release? QYes @lo

15. Is this sample RCRA listed? @ Yes O No

Applicable Listed Waste Codes: Applicable Characteristic Codes:
(OvYes (ONo PCodes: (listy RCRA Permit O yves (ONo D001 (how determined) Ignitable
(O Yes (ONo .UCodes: {ist) DOE/RL-88~21 QOyes ONo D002 (how determined) Corrosive
O vYes (ONo KCodes: {list) OvYes (ONo D003: (how determined) Reaclive
QO Yes (ONo FCodes: (iist) O Yes ONo Toxic: (st codes) '
PCB: Does this waste/sample contain PCBs?
D Yes Over 500 ppm If YES, what is the source of the PCBs?
() Yes Over 50 ppm ) Transformer, capacitor, or ballast
B ves PCBs are suspected {3 other, spacity
[J No PCBs are suspacted ) Unknown

16. Sample Disposition
3 Return to Customer
D Samples found to contain PCBs will be returned to the customer
D Dispose of per facility procedures with applied charges for analyses and disposal g '

17. QC Required [] Per 222-5 Laboratory Quality Assurance Plan (HNF-SD-CP-QAPP-016)

(<] Other (list reference document or attach) See TSAP HNF-3528
18. Special Instructions (Speciat Storage Requirements, Reporting format, holding limes, etc.)

See TSAP HNF-3528 [T} 2 Weeks [J] 4 weaks
] Other

121, Chain of Custody

OnNe (O Yes

Number: i

19. Requested Turnaround Time

R R LT Al Y
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08,11-/99 09:48 FAX 509 373 14238 WMH 222S5/11A/200W doo1

HNF-1685 REV. 0
warklistrpt Version 2.1 05/15/95 Page:

PPPES LABCORE Data Entry Template for Worklist# 30623

Analyst: dr ~ lastrument: NONE Book #
Method: AdminDataEntry Rev/Mod 7!
Worklist Comment: S-111 FOR @ERKDWN(1, SUSPECT PCBS, RLC

GROUP PROJECT S TYPE SAMPLI# R A -====-- TEST=»---~ MATRIX ACTUAL FOUND DL UNIT

99000304 S-111 GRAB 1 SAMPLE  S99TON1370 0  @BRKDWN1 DOSE-01  LIQUID __ NJ/A 4%_£@i_mrad/ham

99000304 S-111 GRAB 1 SAMPLE  S99TON1370 O  QBRKDWNT SEALNUM  LIQUID _ N/A M

99000304 S-111 GRAB 1 SAMPLE SY9T01370 0 @BRKDWNT ETCHNLM LIQUID N/A
. dpa ua
99000304 S-1171 GRAB 1 SAMPLE 599701370 0  SBRKDWN1 APPEARCT  LIQUID H/A &.{z g/103

99000304 5-111 GRAB 1 SAMPLE §99T0.1370 O ABRKDWNT SAMPAMT LIauID N/A

" Blok
99000304 5-111 GRAB ! SAWPLE  S99T0'I370 0  SBRKDMN1 STLSLDOT  LIQuid —E&f |7 U"‘ % , ti&f

55000304 S-111 GRAB 1 SANPLE S99T0 1370 O DBRKDWNT COLOR-01 LIQUID NSA {rf, %ngl

95000304 5-111 GRAB 1 SAMPLE $99T0)1370 0O IBRKOWNT ORGVOLQ1 Liauip N/A -9‘ mL
990003046 $-111 GRAB 1 SAMPLE 599701370 O SBRKDUNT PHOTO-01 LIQuID N/A )
99000364  5-111 GRAB 2 SAMPLE 599701371 0 @ABRKDUNT DOSE-01 LIQUID N/A . mrad/hour

99000304 S-111 GRAB 2 SAMPLE  S99TON1371 O  SBRKDMWM1 SEALNUM ~  LIOUID __N/A [&Q{o

99000304 S-111 GRAB 2 SAMPLE §99TCNI371 0  @BRKDWNT ETCHNUM  LIQUID __ N/A ]_/iﬁb? e
dp=av

99000306 S-117 GRAB 2 SAMPLE S99TCNI371 D  ABRKDWN] APPEARODT  L1QUID N/A ~— RS BA0AY

#¥u00304 5-111 GRAB 2 SAMPLE 599T(NIE71 0 ABRKDUNT SAMPANMT1 LI1QuID H/A éé

<[ 7( ,'ﬂ(ﬁ
99000304 5$-117 GRAB 2 SAMPLE S99T(1371 0  QERKDWN1 STLSLDO1  LIQUID N/A %
99000304 5-1171 GRAE Z SAMPLE S99T( ¥371 © DBRKDUNT COLOR-01 LIQUID N/A 61 " %l&d Z

92000304 5-111 GRAB 2 SAMPLE S$OT(I1371 D SBRXDWNT ORGVOLGT L1ouID N/A —9" mL

§5000304 S-111 GRAB 2 SAMPLE S99TIO1371 © QBRKDWNT FHOTO-01 LIauip NSA l ;@AZZ

Data Enury Comments:

FKXP,// P

Units shown for QC (SPK & STD) may not reflect the uctual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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95711799 09:48 FAX 509 373 1438 WMH 2225/11A/200W ooz

- HNF-1685 REV. 0
worklisorpt Version 2.1 05/15/95 Page: 2
08/03/99 13:34
LABCORE :Data Entry Template for Workhst# 30623
GROUP PROJECT S TYPE “SAMPLE ¥ RA - TEST-=-v-- MATRIX ACTUAL _ FOURD DL T ORIT
99000304 $-111 GRAB 3 SANPLE  S99TOC1372 ©  SBRKOMN1 DOSE-01 LIQUID __ N/A 5 mrad/hour

99000306 5-117 GRAB 3 SAMPLE  S9STO(1372 ©  3RKDWNY SEALNLM  LIQUID __N/A ,/,2@7
99000304 S-111 GRS 3 SAMPLE  S99TOUTI72 O  @BRKDWNT ETCHNUM  LIQUID _ N/a [ - A os
Y rEL Shies
‘ g3 ¥
99000304 S-111 GRAB 3 SAMPLE  S99TONI37Z G  SARKOWNT APPEAROT  LIGUID _ M/A \Wap_ﬁ( rﬁﬁk (11'*3
k4 S’m B’L
99000304 S-111 GRAB 3 SAWPLE  S99TOIMS7Z O  SBRKDMNT SAMPAMTT  Ltaud w20

99000304 S$-111 GRAB 3 SAMPLE $99TG 1372 0 QBRKDWN1 STLSLDOY  LIQUID /A _ﬁ %

99000306 S-111 GRAE 3 SAMPLE $99T0 1372 0 §BRKDMWI cOLOR-01  LiauIb _nyn_%

97000304 S-111 GRAB 3 sAMPLE $991011372 0 SERKDUN1 ORGVOLD? LIQUID NfA "Q— L

99000306 S-111 GRAB T SAMPLE S99TOII372 0 @BRKDWNT PHOTO-01  LlQUID N/A é};i 7l 2{2

Data Entry Comumients:

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



08/11/99 09:48 FAX 509 373 1438 WMH 2225/11A/200W

003

workliserpr Version 2.1 05/15/95 HNF-1885 REV. 0

Page: ]
08/03/99 13.:32

LABCORE Data Entry Template for Worklist# 30624

Analyst: dr) lastrument: NONE Book #
Method: LO-161-172 Rev/Mod

Worklist Corament: S-111 FOR HCBRKDWN, SUSPECT PCBS, RLC

GROUP PROJECT 5 TYPE SapPLIi# RA ------- TEST=»=--- MATRIX ACTUAL FOUND DL UNIT
35000304 $-111 GRAB 1 saMPLE S§99T0.1570 O HCBRKDWN LIQulD N/A
99000304 S$-111 GRAB 2 SAMPLE 599701371 © HCBRKDWH LIquIp NSA

———

99000304 S-111 GRAR 3 SAMPLE §99T01372 0O HCERKDWN LIQuID N/A ‘?ﬁ!f[(gzz

_Final page for worklist # 30624

g 2 Q ¢ L) 7/, -9 S: E. g’&,éﬁgﬁ &-/0-79
yst Signatpfe ate . lg:} e Date '

§-A41~7 5

Data Entr: Comments:

Units shown for QC (SPK & SID) may not reflect the dcrual units, DL = Detection Limit, § = Workdist Slot Number,
R = Replicate Number, A = Aliguor Code.
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10/26/99 13:38 FAX 3721143 2B HALL

HNF-1685 REV. 0

worklistrpt Version 2.1 05/15/95 -
10/25/99 10:41

@oo1

Page: 1

LABCORE Data Entry Template for Worklist# 31558

Analyst: " Instrument: FUSOI

Metbod: LA-549-#41 Rev/Mod . (g~ |

Worklist Comment: S-111 FOR FUSIONO1, RLC

GROUP . PRODJEECT S TYPE SAMPLE# RA -evemn- TEST """"
1 BLNK-PREP | FUSIOND1
99000304 S-111 GRAB 2 SAMPLE  S99T001737 0 F FUSIOND1
8203 — (250
99000304 $-111 GRAB 3 SAMPLE  S99T001737 0 DOSE-02
99000304 S-111 GRAB 4 DUP 2700 7 0F FUSIOND?
—..._§ 28
99000304 S-111 GRAB S DUP s99mo1737 0 DOSE- 02

¥ ACTUAL

/
Book # ﬁ/f‘

/

FOUND

250 wpm an

N/A

OBl oL

N/A

ﬁ mrad/hour

OO 285  wm e

5

35‘ N/A mrad/hour

Final page for worklist # 31558

M JO-2C-PD
alyst Mghaturé Date :

(7 o ALY

A7C5%_

e s0/2¢/75

Analyst Signature Date /

SANTH IBY —Z sowa 37

Data Entry Comménts: //0 /_.- { "—zl_f 2

AL 3O ,/:, (Ltr .

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

R = Replicate Number, A = Aliquot Code.



| HNF-1685 REV. 0 page:
LABCORE‘ Data Entry Template for Worklist# 31560

worklistrpt Version 2.1 05/15/95
10/25/99 10:53

Analyst: g&( Instrument: H2001 Book # A/A

Method: LA-504-101 Rev/Mod Q '2'

Worklist Comment: S-111 FOR H20DIGO01, RLC 5 y
Mﬁﬁ FCRS

GROUP _ PROJECT S TYPE SAMPLE# . R A ~---v- TEST------  MATRIX ACTUAL ~ FOUND bL UNIT
1 BLNK-PREP H20D 1GO1 SoLID / P8 wm  en
99000304 S-111 GRAB 2 SAMPLE S99T001739 O W H2001GO01 soL1b wa 4. 213 /L
| 0.52/39 —» +/60 L |
99000304 - §-111 GRAB 3 SAMPLE S99T001739° 0 DOSE-02 soLts __wa /O mrad/hour

99000304 S-111 GRAB 4 DUP S99T001739 O W H2001G01 soutn S2af3  S.p%RL WA g/L
99000304 S-111 GRAB 5 pup SP9TO01739 O DOSE-Q2 . SOLID /0 /0 N/A mrad/hour

Final page for worklist # 31560

el conre —pestor ey
yst Signature e ignature #  Date

? NN | RE ' /%ﬂ/fi

SUWT06 ) BY, —— \I12H

Data Emtry Comments: C&él*jf

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliguot Code. _
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10/26/99 13:42 FAX 3721143 2B HALL doo2

HNF-1685 REV. 0

worklistrpt Vei}sion 2.1 05/15/95 Page: 1
10/25/99 10:5 . . .
L}:%CORE Data Entry Template for Worklist# 31559
| _ . GHEA 3. 5m/s Cak ook
Analyst: Z Instrument: ACDO1 Book # WMC.2 -
fﬁ' S S Vs (B! Whwe
Method: LA-505-163 Rev/Mod - .
Worklist Comment: S-111 FOR ACIDIGO1, RLC o et P s
GROUP PROJECT S TYPE SAMPLE# RA --=u=- - -TE§T=-«=-=~ MATRIX ACTUAL FOUND Dl_. " UNIT
1 BLNK-PREP ACIDIGOT SOLID } . ogo N/A g/L
2 STD-PREP ACIDI&M SdLID z a 26 N/A a/L
9R000304 S-111 GRAB SAMPLE S9OT001738 0 A ACIDIGD1 SOLID _____!lL[A 5‘7’ o/L
95000304 S-11% GRAB & SAMP S99T001738 © DOSE-02 SOLID __N/A 2 mrad/hour

99000304 S-111 GRAB 5 DUP 991001738 0 A oo~ s 5:078 5206 v
2263 o

L
99000304 S-111 GRAB & buP $99T001738 0 bosE-02 SOLID 2 ‘( 26 N/A mrad/hour

Final page for worklist # 31559

1oz [rg |
Date . - Analyst Signature Date

Yarens
SQ0TYe V3L — \13%

DataEntryCoMmts: | W 4 % { + mm‘/é‘

Units shown for QC (SPK & STD) may not reflect the actual units. DI, = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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worklistdata? Version 3.0 01/04/99 HNF-1685 REV. 0 Page:

11/04/99 13:25

LABCORE Completed Worklist Report for Worklist# 31608

Analyst: rwk Instrument: DSCO03 Book#: 12N14B
Method: LLA-514-114 Rev/Mod 2- 3
Worklist Comment: S-111 GRAB, DSC-03 Run under nitrogen. skm

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

18T ol omseeedl TUUD naguEn L 285l 490889 0 11030898 & Recovary . DTl
2 SAMPLE 8997001730 ¢ Dsc-03 LIQUID N/A 0 Jou:l.es/g

3pup o geeroeivio e pscien Y gpguEp et g 000 RED S

4 SAMPLE 899T001732 © D3C-03 LIQUID N/A [} Joules/g

5 DUP .. .899TO0I7IR O DEC-43 . RN e et TSRO T RN RtT Sh S0, von mRDT

Final page for workllst# 31608

Analyst Signature Date Ana;yst %aéure CF Datef

N
L /fF5G
Reviewer Sig Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
48



LLsouswy wdIiUud FAX 3721143 2B HAlL)

@001

worklistrpt Version 2.1 05/15/95 | HNF-1 685. REV.0 Page:
102990940y ABCORE Data Entry Template for Worklist# 31608

Analyst: ﬁ % Instraament: DSCO Book # _12414-4
Method: LA-514-114 Rev/Mod é- 3 -
‘'Worklist Comment: S-111 GRAB, DSC-03 Run under nitrogen. skm

GROUP PROJECT S TYPE SAMPLEW RA =--~-~- TEST-=---- MATRIX ACTUAL FOUND oL ' UNIT

1 51 DSC-03 vietp 2P ¥EET 29.6CF WA Joulessy
95000304 5-111 GRAB 2 SAMPLE S99T001730 0 DsC-03 LIGUID NiA 42 ‘ Joules/g
99000304 S-111 GRAB 3 OUP SY9TO01730 0 ' bsC-03 LIauID ﬁ N/A _ Joules/g
99000304 5-111 GRAB 4 SAMPLE S99T001732 O nsc-D3 LIQUID __ N/A Joules/g
99000304 S-111 GRAB 5 DUP S99T0D1732 O psc-03 LIQUID & !za Joules/g
- »
Final page for worklist # 31608
(-3
Vor7 ksl - /25
1gnal Date e
Data Entry Comments.

Units shown for QC (SPK & STD) may not reﬂect the actual units. DI = Detection Lirat, S = Worklist Slot Number.,
R == Replicate Number, A = Aliquot Code.
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11/04/99 00:48 FAX | o

001/004
_ HNF-1886 REV. 0
worklistrpt Version 2.1 05/15/95 Page: 1
41 : .
a4l 1 ABCORE Data Entry Template for Worklist# 31609
Analyst: 7{ K Instrument: DSCO "Book # _[ 1/7/4-&

Method: LA-514-114 ReviMod __ /- 3

Worklist Comment: S-111 GRAB, DSC-03 Run under nitrogen. skm

GROUP PROJECT 5 TYPE SAMPLER RA --==-u= TEST-+---- MATRIX ACTUAL FOUND DL UNTT

) DSC-03 LtautD 28000 29.62F  N/a__ Jdoules/a
99000304 S-111 GRAB 2 SAMPLE  S99T001733 0 DSC-03 LlQuiD __ WA _ S Joules/g
99000304 S-111 GRAB 3 DUP $99TO0M733 0 DSC-03 LIGUID o _N/A_ Joules/g

Final page for worklist # 31609

St -

Date st ature Date

Renmicded log

Ww—%

Data Entry Comments:

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

09
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HNF-1685 REV. 0

worklistdata2 Version 3.0 01/04/99 Page:
11/04/99 13:26

LABCORE Completed Worklist Report for Worklist# 31610

1

Analyst: rwk Instrument: DSCO3 Book#: 12N14B

Method: LA-514-114 Rev/Mod 12' 3_
Worklist Comment: S-111 GRAB, DSC-03 Run under nitrogen. skm

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

pem 0 et Ubge-osl o songp RSB 90638000 104 165 % Recavary I
2 SAMPLE S99TO0Ll736 O DsSC-03 SCLID N/3 0 Joules/g )

3 DUF. §99T001736 0 -  DSC-03 . i gortp i ERIEE CgLeen BRD T D0

Final page for worklist# 31610
%zzgg/ Ao
Analyst Signature Date Analyst ?ﬂ'a/ture dDate
Lo S5

Reviewer Signature Date

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



11703799 04:13 FAX ool

HNF-1685 REV. 0
worklistrpt Version 2.1 05/15/95 Page:
11/02/99 09:42 - .
LABCORE Data Entry Template for Worklist# 31610
Analyst: 72 Instrument: DSCO Book # 24 j4-%&

Method: LA-514-114 Rev/Mod __ /7~ 3
Worklist Comment: S-111 GRAB, DSC-03 Run under nitrogen. skm

GROUP  PROJECT S TYPE SAMPLE# RA -==one- TEST------ MATRIX ACTUAL  FOUND DL UNIT
1 sTD * Dpsc-03 sote 2845 29.,25 WA soules/q
99000304 S-111 GRAB 2 SAMPLE  SP9T001736 0 DSC-03 SOLID N/A ¢j _ Joules/g

99000304 5-111 GRAB 3 pup S99T001736 0O psc-03 SOLID ‘2 gz N/A Joules/g

Final page for worklist # 31610

K% /1/2/7 . y
alyst Signatu Date ’ Ana ate

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.

60
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worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0 Page: 1
11/10/99 14:13

LABCORE Completed Worklist Report for Worklist# 31700

Analyst: mf K® Instrygnent: DSCO Book#:
114 2l Qg
Method: LA-514- Rev/Mod P

Worklist Comment: S-111 GRAB DSC-02 LIQUID MF

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

1 BMGPLE . 8957001730 6 psesor iiTnzemtn K el e e ey

2 DUP 899T001730 0 D8C-02 LIQUID [:] 0.000 RPD

3. mn' i 5991'901?323 ........ nsc,o: ................ I«‘IQ‘I‘JII! .......................... " """ .:raululnnry -----

41 DUP 2997001732 DSC-02 LIQUID [ 0.000 RPD

S SAMPLE 89900173300 - BEC-02 1 - . wiquin W/ O T owrendg ey
6 DUP 899T001733 0 DSC-02 LIQUID 0 0.000 RPD

Final page for worklist# 31700

WY &4
Analyst Signature Date alyst Mgnature a‘- Date

eviewer Signature

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

64



worklistdata2 Version 3.0 01/04/99 Page:
11/10/99 14:35 HNF-1685 REV. 0

LABCORE Completed Worklist Report for Worklist# 31701

1

Analyst: mf (]

y Y K” /ﬁf‘ﬂ
Method: 1.A-514- Rev/Mod
Worklist Comment: S-111 GRAB DSC-02 SOLID MF

Instrzent: DSCO Book#:

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
L BAMPLE | AS¥TO0173§ 0. L peci0z UUmenym o iwal el reeeg ey
2 bup 899T001736 O D8C-02 SOLID [ 0 0.000 RPD

Final page for worklist# 31701

Analyst Signature Date yst Sighiature Date

M [l - FF
eviewer Signature Date

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



worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0 Page:
11/04/99 13:25

LABCORE Completed Worklist Report for Worklist# 31611

Analyst: rwk Instrument: TGAOQ3 Book#: 126N8A
Method: LA-514-114 Rev/Mod £-3
Worklist Comment: S-111 GRAB, TGA-03 Run under nitrogen. skm

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1D ot e mGRee3 T LTQUED. o Bissel | §9.043) . 99,233 % Recovery

2 SAMPLE SSSTQO].T]O [+] T@-q3 ) LIQUID .N/B. _ 51.61 % o
3 DUP . .899T001730 0 . PGAS03 . LIQUID. .. SL.6L. 0 B1.85 1. 0,116 RRD. oo Ll
4 SAMFLE 8%9T001732 O TGA-03 LIQUID N/a 51.23 %

5 DUP 8997001732 © TeA-03 UULIQUEID U123 BO.4ST . . 1/sagmep

Final page for worklist# 31611

Vi
Analyst Signature Date Analyst ature Date
S—
St poss
Reviewer Signature Date

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

66



11/03/99 03:36 FAX

001

HNF-1685 REV. 0

worklistrpt Version 2.1 05/15/95 Page: 1

B ®HE 1 ABCORE Data Entry Template for Worklist# 31611
Analyst: ZK Instrument: TGAO . Book # __ [AénY -4

Method: LA-514-114 Rev/Mod ﬂ " 3
Worklist Comment: $-111 GRAB, TGA-03 Run under nitrogen. skm

GROUP  PROJECT S TYPE SAMPLE# RA ---mvor TEST-+---- MATRIX ACTUAL  FOUND DL UNTT
1510 76A-03 vtaure SEE” 8908w x
99000304 S$-111 GRAB 2 SAMPLE  SP9TOOI730 O TGA-03 vieuo N SAf) %
99000304 5-111 GRAB 3 DUP 997001730 0 TGA-03 v SZL/ 5185 NA %
990003064 S-111 GRAB 4 SAMPLE  S99T001732 O TGA-03 Llaute __wsa _ ShA3 %
99000304 S-111 GRAB 5 DUP $997001732 0 TGA-03 tauio S7.23 S0YST7  wa

Final page for worklist # 31611

Analyst S ture ate Analyst Sigfiature at

Data Entry Comments: _
y /P ﬁaﬂm . aégg S997 001230 1o e ctzpon %.ZZ’__
/A%A@MMM%‘ ‘

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.

67
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11/04/99 00:51 FAX

doo1/004

HNF-1685
worklistrpt Version 2.1 05/15/95 REV. 0

11/02/99 09.:43

Page: 1

LABCORE Data Entry Template for Worklist# 31612

Analyst: /é K/ Instrument: TGAO Book # [)4/9-A
Method: LA-514-114 Rev/Mod 42.. 5

Worklist Comment: S-111 GRAB, TGA-03 Run under nitrogen. skm

GROUP PROJECT S TYPE SAMPLE# RA------- TEST--~--- MATRIX ACTUAL Fouhn DL UNIT
1 STD TGA-03 Liquip S‘Z.QE' N/A %

99000304 S-111 GRAB 2 SAMPLE $997T001733 0 TGA-03 LIQUID N/A Q)_égf

99000304 S-111 GRAB 3 pUP §99T001733 D TGA-03 Llauip 5D, EZ}l N/A %

Final page for worklist # 31612

- 11/
M 4272-2' fﬁ %,, 11/5/59
Analyst Signature Datie Date

ytt—99

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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worklistdata2 Version 3.0 (1 /04/99 . 7 Page:
11/04/99 13:26 HNF-1685 REV. 0

LABCORE Completed Worklist Report for Worklist# 31613

Analyst: rwk Instrument: TGAO3 Book#: 126N8A
Method: LA-514-114 Rev/Mod Z- %
Worklist Comment: S-111 GRAB, TGA-03 Run under nitrogen. skm

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

180, o8 ‘waa-03 . GOLID . §.95e1 . . 89.043 . . . '99.232 % Recovery

2 SAMPLE 899T001736 0 TGA-03 SCLID N/A 44.838 %

3 nuR '3997001736 0 TGA-03 . SOLID . . 44.838 430095 L adonamen o 0D

Final page for worklist# 31613

' WS P

Analyst Signature Date Analyst ature f Date
-~

eviewer Signature Date

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



11/03/99 03:41 FAX doo1/004

HNF-1685 REV. 0

worklistrpt Version 2.1 05/15/95 Page: 1

werse# | ABCORE Data Entry Template for Worklist# 31613

Analyst: WA Instrument: TGAO Book # _[LE6/7F-4
Method: LA-514-114 Rev/Mod _ &/~ 3

Worklist Comment: S-111 GRAB, TGA-03 Run under nitrogen. skm

GROUP  PROJECT S TYPE SAMPLE® RA --omene TEST------ MATRIX ACTUAL  FOUND DL UNIT
1 sTD ‘ TGA-03 soLip _SPS” 59043 _wa %

99000304 $-111 GRAB 2 SAMPLE  S99T001736 0 TGA-03 SoLID WA 44338 %

99000304 S-111 GRAB 3 DUP $997001736 0 raa-0s  souwn  _#4.838 43028 wa %

Final page for worklist # 31613
%&% whltrr Wa/h e
Analyst Signattire Date / nalyst 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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vosltosyy  U8:50 FAX 3509 373 1438 WMH 2225/11A/200W B

e — e —— ——— e ——— - @001

HNF-1685 REV. 0

worklistrpt Version 2.1 05/15/95 Page:

051090910y ABCORE Data Entry Template for Worklist# 30687

Analyst: ARC Initrument: BAOOO Book # _AJ/A
Method: LA-519-132 ReviMod _ [ -l

Worklist Comment: S-111 Volume % Centrifuged Solids

GROUP PROJECT S TYPE SAMPLE® RA--=v--- TEST--~==- MATRIX ACTUAL FOUND DL UNIT
99000304 S-111 GRAB 1 SAMPLE 5997001372 0 VXSLD-01 LIQuib N/A +8.q %
Final page for worklist # 30687

' [
00 B Canegbot0 8194
‘Analyst Signature ate Analyst Signature Date
W

2

Vol, \‘clmd 1\fo =134 \

Cone # ) \ ﬂ%‘/z- g;m lotall
Cone 872 (85 —ga
Cone #3 205 40

Cone. & Y
— 2| 132

Total \ | a5 | 142

\

\

Vel, Sel.
- _ 4837
. .Aﬂ-\ﬂ wy, * VZsld = 917

Dara Entry Commenis:

Units shown for OC (SPK & SID) may not reflect the actual units. DL = Detection Limir, § = Workiist Slot Number,
R = Replicaze Number, A = Aliquot Code.

82
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worklistrpt Version 2.1 05/15/95

HNF-1685 REV, 0

Page:

HWREES 1L, ABCORE Data Entry Template for Worklist# 31619
Analyst: sttt Instrument: PHO1 } 7 Book # _\R M!S- -

Method: LA-212-106 Rev/Mod (-5
Worklist Comment: S-111 GRAB, pH-01 skm

GROUP PROJECT

99000304 S-111

99000304 S-111

99000304 sS-111

99000304 s-111

99000304 S-111

99000304 s$-111

%gh& oy gt~
yst Signature

Data Entry Comments:

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

S TYPE

1 STDPH

2 SAMPLE

3 DUP

4 SAMPLE

5 pup

& SAMPLE

7 BUP

SAMPLE#

5997001730
S99T001730
$99T001732
$99T001732
S99T001733

S99T001733

R A

PH-01

PH-01

PH-01

PH-01

PH-01

MATRIX ACTUAL

Liquip

L1QuiD

- LIQUID

LIQUID

LIQUID

LIauID

LIQUID

FOUND DL
£00 196 _wn
nva D523
1359w
wa__ 1386
| 1344 N/A
nva 1399
{248 _

Final page for worklist # 31619

mﬂéﬁg’pm{//g/ﬁ?

W-2-99

UN

pH

PH

pH

pH

pH

17

Yalidated I;/{/ff /

¥

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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HNF-1685 REV. 0
worklistrpt Version 2.1 05/15/95 Page: 1

1R %2 1 ABCORE Data Entry Template for Worklist# 31620
Analyst: SLH Instrument: PHO1 Book # _)EV/D-G-

Method: LA-212-105 Rev/Mod __ (-5
Worklist Comment: S-111 GRAB, pH-02 skm

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

1 STDPH PH-02 SOLID 7 -q (-P N/A pH
99000304 $-111 GRAB 2 SAMPLE §99T001736 O PH-02 SOLID N/A I5 ,9 PH
99000304 sS-111 GRAB 3 oup $99T001736 0 PH-02 SOLID {22 N/A pH

Final page for worklist # 31620

/7
yst ture ate

Data Entry Comments. _ ' ‘ Vd‘w /f/r/ff;; ‘% ‘2 |

. 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. ‘

84
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worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0 Page: |
11/09/99 14:10

LABCORE Completed Worklist Report for Worklist# 31617

Analyst: sth Instrument: PHO1 Book#: 33N15A
Method: LA-211-102 Rev/Mod - 2
Worklist Comment: S-111 GRAB, OH-01 skm

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

Lemee gl CLupday Y

P e
{ DQP - _ SSQTOOIT}Q

i meo
1.347 RPD

Final page for worklist# 31617

Analyst Signature Date K%aiyst ?gnafure ;7‘ iﬁe

8 DUP 899T001733

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

85



worklistrpt Version 2.1 05/15/95 HNF-1885 REV. 0 Page: 1

B35 1 ABCORE Data Entry Template for Worklist# 31617
Analyst: ,%i | Instrument: PHO1 Book # 33NIS-A

Method: LA-211-102 Rev/Mod D-2_
Worklist Comment: S-111 GRAB, OH-01 skm

GROUP PROJECT S TYPE SAMPLE# RA =====-- TEST------ MATRIX ACTUAL FOUND DL UNIT
1 BLNK OH-01 LIQUID __N/A ug/mb
2 STD OH-01 LiQuID N/A ug/mL
99000304 $-111 GRAB 3 SAMPLE S99T001730. 0 OH-01 LIQUID N/A ug/mL
93000304 S-111 GRAB 4 DUP $99T001730 0 OH-01 LiuiD __N/A ug/mL
99000304 S-111 GRAB 5 SAMPLE S99T001732 © OH-01 L1QuID N/A ugImL
99000304 S-111 GRAB & DUP s99T001732 O OH-01 LIQuID ___N/A ug/mL
99000304 S-111 GRAB 7 SAMPLE §99T001733 0 OH-01 LIQID N/A ug/mL
99000304 S-111 GRAB 8 pup S99T001733 0 OH-01 LiQuID _ N/A ug/mL

Final page for worklist # 31617

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.

86
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manal stop

date F9-11-83 tipe 14131
GET #H 1z # 112
« 1Emlodiy ApH=t iy
start Y «HE @l

WO
o
Lot

187

=
r EF1 Tk 8. &

HNF-1685 REV. 0
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maral stop
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i
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Yoml rH
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HNF-1685 REV. 0
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HNF-1685 REV. 0

‘ | WLB16(7

’ /
calibration dota Nl 5’_'A 6‘ L-
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PHID 1 7. e
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HNF-1685 REV. 0

OH (AUTO) : LA-211-102 (D-2)

131617

BLNK
ample Size (mL) SS 0.050
Concentration of Titrant (Molarity) 0.1981
itrant volume at end-point in mL 0.006
Enter Dilution Factor (DF) or 1 *** 1
0OH01 = [IConcentration of Sample (MOLARITY) 2.38E-02
Concentration of Sample in PPM 4.04E+02
iDetection Limit =(125ug/SS)*DF
Betection Limit (PPM) [ " 2.50E+03]

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

111/03/99

mL)*Dilution Factor

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

BLNK
TiConcentration of Sample (MOLARITY) 2. 36502 |
“Concentratlon of Sample in PPM <2500
e Result Is < Detection Limit
Page 1ol 1

orm O ev.

9%



HNF-1685 REV. 0

OH (AUTO) : LA-211-102 (D-2)

STD
[Sample Size (mL) SS 0.050
Concentration of Titrant (Molarity) 0.1981
itrant volume at end-point in mL 0.229
Enter Dilution Factor (DF) or 1 *** 1
[OH-01  [Concentration of Sample (MOLARITY) 9.07E-01
Concentration of Sample in PPM 1.54E+04

Detection Limit (PPM)

|

111/03/99

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

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

STD

[Concentration of Sample (MOLARITY)

8.07E-01)

||Concentration of Sample in PPM

1.54E+04

Form 211102 _oh Rev. 1.5

Page 1ol 1



HNF-1685 REV. 0

OH (AUTO) : LA-211-102 (D-2)

ISAMPLE _

SAMPLE
Sample Size (mL) SS 0.050
Concentration of Titrant (Molarity) 0.1981
| _ itrant volume at end-point in mL 0.680
ml ** Enter Dilution Factor (DF) or 1 *** 1
OH01  iConcentration of Sample (MOLARITY) 2.69E+00
oncentration of Sample in PPM 4.58E+04
Detection Limit =(125ug/SS)*DF
| 2.50E+03

[11/03/99

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

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

103:45 PM SAMPLE
[Concentration of 35ample (MOLARI|Y) 2.69E+00)
[Concentration of Sample in PPM 4.58E+04
Form 211102_oh Rev. 1.5 Page 10l 1

93



HNF-1685 REV. 0

OH (AUTO) : LA-211-102 (D-2) DUP
Sample Size (mL) SS 0.050
Concentration of Titrant (Molarity) 0.1981
itrant volume at end-point in mL 0.696|
Enter Dilution Factor (DF) or 1 *** 1

Concentration of Sample (MOLARITY) 2.76E+00
Concentration of Sample in PPM 4.69E+04

1S99T001730
111/03/99

Detection Limit =(125ug/SS)*DF

etection LImit (PPM) Y 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)/(1000mL/L)}

DUP
IConcentration of Sample (MOLARI| Y) 2.T6E+00 |
|IConcentration of Sample in PPM 4.69E+04
orm oh Rev. T. Page 1071

94



HNF-1685 REV. 0

OH (AUTO) : LA-211-102 (D-2) SAMPLE
ample Size (mL) SS 0.050
ISAMPLE ~ [Concentration of Titrant (Molarity) 0.1981
itrant volume at end-point in mL 0.814
* Enter Dilution Factor (DF) or 1 *** 1

IOH-01  [Concentration of Sample (MOLARITY) 3.23E+00
Concentration of Sample in PPM 5.48E+04

i 2.50E+03]
SLH  JOH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL)*Dilution Factor
11/03/99

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

SAMPLE
[Concentratlon of Sample (MOLARITY) 3.23E+00|
[Concentration of Sample in PPM 5.48E+04
Form 211102_oh Rev. 1.5 Fage 1ot 1

35



OH (AUTO) : LA-211-102 (D-2)

DUP
Sample Size (mL) SS 0.050
DUP  [Concentration of Titrant (Molarity) 0.1981
itrant volume at end-point in mL 0.806
** Enter Dilution Factor (DF) or 1 *** 1
OH-01  °  [Concentration of Sample (MOLARITY) 3.19E+00
oncentration of Sample in PPM 5.43E+04
Detection Limit =(125ug/SS)*DF
| 2.50E+03]

[11/03/99

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

DUP
oncenfration of Sample (MOLARITY) 3.19E+00)
[Concentration of Sample in PPM 5.43E+04

Form 211102 oh Rev. 1.5

36

Page 1071



HNF-1885 REV. 0

OH (AUTO) : LA-211-102 (D-2) SAMPLE

Sample Size (mL) SS 0.050
|Concentration of Titrant (Molarity) 0.1981
iTitrant volume at end-point in mL 0.766
™ Enter Dilution Factor (DF) or 1 *** 1

oncentration of Sample (MOLARITY) 3.03E+00
oncentration of Sample in PPM 5.16E+04

| 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)/(1000mL/L)

| SAMPLE

i€oncentration of Sample (WOLARITY) 3.03E+00|

lConcentration of Sample in PPM 5.16E+04
orm _oh Rev. 1. Page 1of1

96.1



HNF-1885 REV. 0

OH (AUTO) : LA-211-102 (D-2) DUP
Sample Size (mL) SS 0.050)
Concentration of Titrant (Molarity) 0.1981
itrant volume at end-point in mL ' 0.776
Enter Dilution Factor (DF) or 1 *** 1

OH01 ~ |Concentration of Sample (MOLARITY) 3.07E+00
Concentration of Sample in PPM 5.23E+04

] 2.50E+03]

|

DUP
iConcentration of Sample (MOLARITY) 3.07E+00|
[Concentration of Sample in PPM 5.23E+04
Form 211102_oh Rev. 1.5 Page 107 1

96.2



HNF-1685 REV. 0

worklistdata2 Version 3.0 01/04/99 Page:

11/09/99 14:43

LABCORE Completed Worklist Report for Worklist# 31618

1

Analyst: rwk Instrument: PHO1 Book#: 33N15A

Method: LA-211-102 Rev/Mod b—z
Worklist Comment: S-111 GRAB, OH-01 skm

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

xﬁﬂﬂﬁﬁﬁﬁiiﬁiifiZﬁﬂﬁﬁiﬁf??:ﬁﬁéﬁﬁdif:5ﬁff?f7" ff3:fﬂﬂEf“““"?fj“f5:f”f}ﬂﬂf-ﬂiffii?ﬁﬁ~fﬁ§/§ﬁg::jﬂfﬁ-***f

3 OAMPLE | BSSTOOIT3s G UOM-OLI . oMb L WAL d.sed

4 DUP 899T00173% O W

Analyst Signature

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

97



HNF-1685 REV. 0
worklistrpt Version 2.1 05/15/95 Page:

W ST L ABCORE Data Entry Template for Worklist# 31618
Analyst: 47 [ Instrument: PHO1 Book # 3 34/5- 4.

Method: LA-211-102 Rev/Mod Q—g
Worklist Comment: S-111 GRAB, OH-01 skm

GROUP PRDJECT' S TYPE SAMPLE# RA -==mee- TEST-=--~~ MATRIX ACTUAL FOUND DL UNIT
1 BLNK-PREP . CH-01 SOLID N/A ug/g
2 STD . OH-01 SOLID N/A ug/g
99000304 S-111 GRAB 3 SAMPLE SWTO0M1739 O W OH-01 soLiD __ N/A ug/g
99000304 5-111 GRAB 4 DUP S99TO0N739 0 W OH-01 SOLID N/A ug/g

Final page for worklist # 31618

K—M A, ///W %%///Z/??
nalyst Signature Date nalyst ture ate

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 = Aligquot Code.

98



S stort W

calibro

date = o
FHIZY 1 7o
pHISY Z 19. 38
4.l 2z.8 °C
slomeirel!l - 981
1lig=i SE. 2 mY
electr. ineut L

T it 533

- T

$ fof

Tol. #1 BEG
CRE= « F0Bm]

dnte F3-11-82 time 218
GET mH 12 % %
Id.#1 B9
Id. #2 -1781
11.7¢

PHiiRit

EF1

Tdrw ol

dote F2-11-82 time 21185

GET RH R 35
» 160 ] ef e dEH=1rdi0

«BER @l

o 1z

[ SIITITTSRPSPE VIR OUTOPRRIIOY RERTTIIN

HNF-1685 REV. 0

/’a’ik

dote S3-11-02 time 20:59
GET eH 12 # o
Id.#1 Hag
Ia. 82 1921
rHIinLt) .95

Yoml FH
EFi PR 6 5.8

[ omarual stop
dote 29-11-602 time 28:53
LET rH 12 % =

deH=1 /e
LA Wl

PRl Sdi
zhory W

Lo i
==d

Vg B

Id.#1 BOGE
L= 3ml

daote F9-11-62 time 2{:72
GET #&H 12 & Sa
Td.81 5151518
Id. 42 1951
PH{inis? £+ 89

el FH
EFi - 965
marnl =top

date F9-11-02 tims 2129
GET rH 12 & 22
« 1Bmloiiy ArH=1,din
start « JA8 ml

date
GET ,H
Id.#1
It 42

EH
EF1
EFZ
fanL

date

N j%4ﬁ2

F3-11-B2 time Z1:1Z0

initd

B

GET ~H
1Bl dg
start ¥

GET =H

T #1
Id. 23
FHTinit)

EFl

GET pH

- 16m 1 S

start Y

7

B B L LT PISTRTTIN FIVR PRSI

127 # =8
17359
183

11-55

<l =H
13' 1E. 18
278 7R

=t om

11-2 time 21121
17 0# TE,
i gdoH=1 i

BB ml

1z
1 b ] LEUUOON §
§
]
g
.‘.I
~T
&
'd-‘
e
1735%-2
i1 AV
11-82 tims 21125
z # o7
ivan-2
193
11.58
Voml ~H
=139 16. 17

-11-82 time 2i26

1z # s
dpH=1div
BEA )



HNF-1685 REV. 0

OH (AUTO) : LA-211-102 (D-2)

STD
ample Size (mL) SS 0.050
Concentration of Titrant (Molarity) 0.1981
[Titrant volume at end-point in mL 0.238
Enter Dilution Factor (DF) or 1 *** 1
[OH01 = [Concentration of Sample (MOLARITY) 9.43E-01
Concentration of Sample in PPM 1.60E+04

etection LImit (PPM)

111/02/99

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

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

09:30 PM STD
[Concentration of Sample (MOLARITY) 9.43E-01)
||Concentratlon of Sample in PPM 1.60E+04

Form 211102_oh Rev. 1.5 Page 1011
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HNF-1685 REV. 0

OH (AUTO) : LA-211-102 (D-2)

IBLNK-PREP

BLNK-PREP
ample Size (mL) S8 3.000
oncentration of Titrant (Molarity) 0.1981
itrant volume at end-point in mL 0.006
Enter Dilution Factor (DF) or 1 *** 1
Enter Digest Factor (DDF) in g/L*** 5.213
OH-01  |Concentration of Sample Prep (MOLARITY) 3.96E-04
Concentration of Sample in PPM 1.29E+03
Detection Limit=((125ug /SS)*DF)*1000/DDF
| 7.99E+03

111/02/99

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

OH in pg/g =(OH MOLARITY)*(17g/mole) *(1000000 ug/g)/DDF

BLNK-PREP

Concentration of Sample in PPM

<7993

he Result is < Detection Limit

orm O ev,

101
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HNF-1685 REV. 0

OH (AUTO) : LA-211-102 (D-2)

SAMPLE

3.000
0.1981
itrant volume at end-point in mL 0.133
Enter Dilution Factor (DF) or 1 *** 1
Enter Digest Factor (DDF) in g/L*** 5.213
Concentration of Sample Prep (MOLARITY) 8.78E-03
2.86E+04

Detection Limit=((125ug /SS)*DF)*1000/DDF

C —7.99E+03]

i
111/02/99 |

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

OH in g/g =(OH MOLARITY)*(17g/mole) *(1000000 pg/g)/DOF

SAMPLE

oncentration of Sample in PPM

2.86E+04

orm O ev. 1.

102
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HNF-1685 REV. 0

OH (AUTO) : LA-211-102 (D-2)

DUP
ample Size (mL) SS 3.000
[DUP  [Concentration of Titrant (Molarity) 0.1981
itrant volume at end-point in mL 0.139
Enter Dilution Factor (DF) or 1 *** 1
*Enter Digest Factor (DDF) in g/L*™** 5.082
iIOH-01 ~ [Concentration of Sample Prep (MOLARITY) 9.18E-03
Concentration of Sample in PPM 3.07E+04
Detection Limit=((125ug /SS)*DF)*1000/DDF
| 8.20E+03]

111/02/99

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

OH in ug/g =(OH MOLARITY)*(17g/mole) *(1000000 ug/g)/DDF

DUP

IConcentration of Sample in PPM

3.07E+04

orm o ev. 1.

103
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worklistdata?2 Version 3.0 01/04/99 ' Page:
11/04/99 10:26 HNF-1685 REV. 0

LABCORE Completed Worklist Report for Worklist# 31614

i

Analyst: adp Instrument: BAQO1 Book#: 134N16C
Method: 1.A-510-112 Rev/Mod E-/
Worklist Comment: S-111 GRAB, SPG-01 skm

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

Liggp o EeTIE g apas01 o llixetme U Miavrel l disese LT 9834 WiRecovery

2 SAMPLE 8991‘001730 0 8ra-01 LIQUID H/A 1.4280 1. 00. 003 Sp G.

3°pur L UEesTooaTIO 0 swe-ol . lnagure o %.4as0iinlasen’t T Upssyomen ot

4 SAMPLE 899T001732 O SPGE-01 LIQUID N/A 1.440 1.00e- 003 Sp.G.

S DUP. [ i@ST00173Z 0 SRG-01 . ULIQUED o d.4edb 0 aiesas . g sea men

6 SMUPLE  899T001733 0 8rG-01 LIQUID _ W/ 1.4610 1.00e-003 8p.G.

70U U BOSTOOIIIZ 0 - SPG-0L U LagETb . A.ASX0 . diass LU piyawimen U0 o

Flnal page for workllst# 31614

Analyst Signature Date Kﬁta}yst égnat%re Date

b Lertie=e
EVIEWET SI Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
104



HNF-1685 REV. 0
worklistrpt Version 2.1 05/15/95 Page: 1

S L ABCORE Data Entry Template for Worklist# 31614
Analyst: fAdre Instrument: BA0O1 Book # J 34 NJ6-C

Method: LA-510-112 Rev/Mod __E ~|
Worklist Comment: S-111 GRAB, SPG-01 skm

GROUP  PROJECT s TYPE SAMPLE# RA --enn r-TRET-===-~ 'MATRIX ACTUAL  FOUND DL UNIT

1 sTb . SPG-01 ueutn 43779 .36 _wa _ spes.
99000304 S$-111 GRAB 2 SAMPLE $99T001730 0 sPG-01 - LIoUID N/A [ 4280 Sp.6.
99000304 S-111 GRAB 3 DUP $997001730 0 SPG-01 L £ FR80 L4360 _ wa  spe.
99000304 $-111 GRAB & SAMPLE 5997001732 0 5PG-01 Lieuto _wa AYYY0 $p.6.
99000304 S-111 GRAB 5 DUP $99T001732 0 SPG-01 Llaute A4 944 1 4sa0 WA sp.a.
99000304 S$-111 GRAB & SAMPLE  S99T001733 0 SPG-01 Lo _ w/a LD $p.G.
99000304 S-111 GRAB 7 DUP S99T001733 0 sPG-01 vaue 21 Y6/0 4 4590 ’__N/A__ Sp.G.

Final page for worklist # 31614

ot 11-2-95 el Gl _i1lfg

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.

105
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HNF-1685 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

I .
SPECIFIC GRAVITY : LA-510-112 (E-f) oy

STD ~ REPLICATE
ross Weight (W2) 1.9505 1.9324]
are Welight (W1) ' 1.8137 1.7954
eight of Solution (W2-W1) 0.1368 0.137
iVolume of Solution uL 100.0000 100.0000
EIE_ pecific Gravity 1.3680 1.3700
Specific Gravity (Avemga) 1.3690

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

v RESULT v
Specific Gravity Average = 1.369]
IData Entry by: ) Date: 11/04/99
hEEroved by: /V 49( Date:
Form 510112L1 Rev. 1.1 Page 1o0f1




HNF-1685 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

}
SPECIFIC GRAVITY : LA-510-112 (E-g)X

SAM REPLICATE
2) 1.9082
' 1.7664
Weight of Solution (W2-W1) 0.1428 0
olume of Solution L 100.0000
1.4280 NA

1S99T001730 ;
[BACO1 ‘
lADP

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

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

§11/03/99 _ vRESULT v
Specific Gravity = 1.428|
“Bata Entry by: . Date: 11/04/99
roved by: N / Date:
Form 510112L1 Rev. 1.1 4 E;ge 10f1

107



HNF-1685 REV, 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

T
SPECIFIC GRAVITY : LA-510-112 (E-§)YAw®

|

oup____________[Gross Weight (W2)

DuUP REPLICATE
1.9467
jTare Weight (W1) 1.8031
eight of Solution (W2-W1) 0.1436 0
olume of Solution uL 100.0000
1.4360 NA

\
S99T001730 J

iGross Weight (W2) = Wt. of vial + cap + cotton + solution
IBA0O1 iTare Weight (W1) = Wt. of vial + cap + cotton

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

v RESULT v
Specific Gravity = 1.436]
Data Entry by: Date: 11/04/99
Approved by: /\ / Date:
Form 510112L1 Rev. 1.1 ’ Page 1o0f1




HNF-1685 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

A
SPECIFIC GRAVITY : LA-510-112 (E-f)‘iv

SAM REPLICATE
ross Weight (W2} 1.9202
are Weight (W1) 1.7848
eight of Solution (W2-W1) 0.1444 0
olume of Solution pL 100.0000
iSpecific Gravity 1.4440 NA

1S99T001732

iGross Weight (W2) = Wt. of vial + cap + cotton + solution

{BA001 are Weight (W1) = Wt. of vial + cap + cotton

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

111/03/99 : vRESULT v
Specific Gravity = 1.444|
IData Entry by: N Date: 11/04/99
Approved by: / / f"( Date: _
Form 51011211 Rev. 1.1 i Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

HNF-1685 REV. 0

SPECIFIC GRAVITY : LA-510-112 (E-é)hfﬂm

- DUP REPLICATE
Gross Weight (W2) 1.9391
iTare Weight (W1) 1.7939
IWeight of Solution (W2-W1) 0.1452 0
_ olume of Solution pL 100.0000
ISPG-01  [Specific Gravity 1.4520 NA
1S99T001732 |
IGross Weight (W2) = Wt. of vial + cap + cotton + solution
IBA001 are Weight (W1) = Wt. of vial + cap + cotton
Specific Gravity = [(W2-W1) * 1000 pL/mL]} / [Vol. of Solution pL * 1.000 g/mL]
vRESULT v
Specific Gravity = 1.452|
lData Entry by: r A Date: 11/04/99
“épproved by: __ / /‘t Date: _
Form 510112L1 Rev. 1.1 Page 10of1

3110




HNF-1685 REV, 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

|
SPECIFIC GRAVITY : LA-510-112 (E-0)

} SAM REPLICATE
iSAM _______[Gross Welght (W2) 1.8914

[Tare Weight (W1) 1.7453 ‘
31614 [(Weight of Solution (W2-W1) 0.1461 0

1\ olume of Solution pL 100.0000
[SPG01 = [Specific Gravity 1.4610 NA

| |

|

{S99T001733
BA0O1
AP

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

Specific Gravity 2 [(W2-W1) ® 1000 yL/mL] / [Vol. of Solution pL * 1.000 g/mL]

111/03/99 ! v RESULT v
Specific Gravity = 1.461|
[Data Entry by: W Date: 11/04/99

|IégeroVed by: / Z / ft Date:

Form 51011211 Rev. 1.1 .

Page 1of1




HNF-1685 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (E-;S)h’?w‘\
l

DUP REPLICATE
fGross Weight (W2) 1.9227
are Welight (W1) 1.7768
eight of Solution (W2-W1) 0.1459 0
olume of Solution pL 100.0000
pecific Gravity 1.4590 NA

15997001733 ‘

Gross Welght (W2) = Wt. of vial + cap + cotton + solution
IBA001 are Weight (W1) = Wt. of vial + cap + cotton

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

11/03/99 v RESULT v
Specific Gravity = 1.459 |
Ipata Entry by: L Date: 11/04/99
|IéEEroved by: / L/ P Date: _
Form 510112L1 Rev. 1.1 ) Page 1of1




worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0 Page:
11/05/99 09:42

LABCORE Completed Worklist Report for Worklist# 31616

Analyst: rwk | Instrument: NH301 Book#: SW/9F
Method: LA-631-001 Rev/Mod |)-—|
Worklist Comment: S-111 GRAB, NH3-01 STD: 1.0mL skm

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
PR 1 JoRRRI SO DIEPEEER JE MR | "< T - G it . 1+ BESIRIRSE I L 107 T L EERS RSP ES SUPRIERE 177"t AR SR IR
2 STD 0 NH3-01 LIQUID 4.45E+02 4.21E+2 94.607 % Recovery
3 SAMPLE  S99TGOITIL O . L MEIEOL U GIQUED. . /AL < U l.oome0a o loviote ug/mt
4 DUF 899THO01731 O NH3-01 LIQUID <1.00B+2 1.04E+2 RPD
SSRMPLE | ESSTO0TTIA 0. - masel 0 Unruin WAL UL,@4Re03 0 . 1000008 ugfmL ool i
& DUP 899T001734 O NH3-01 LIQUID 1.84E+ 1.47B+2 22,356 RPD
7. SANPLE - §99T001733 90 . NE3-O1 Legurh kT 1ideme02 T 0 UE00.000 ug/mb D T e
8 DUP 899T001735 © NH3-01 LIQUID 1.29E+2 1.16%+2 10.612 RPD
9.8BK . 899T001735 O WEs-01 1 LIQUID 2.23Ee03  1.91Ee02 U I8E.6507% Recovery T
10 8STD 0 NH3-01 LIGQUID 4.45E+02 4.648+2 104.270 % Racovary

Final page for worklist# 31616

Analyst Signature Date Analyst Signatuje Date

l1ewer dignatilfe t

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

213



11705799 02:17 FAX

0017012
HNF-1685 REV. 0
worklistrpt Version 2.1 05/15/95 Page: 1

11/02/99 09:54

LABCORE Data Entry Template for Worklist# 31616

Analyst: ZX Instrument: NH301 Book # & TH/9-F
Method: LA-631-001 Rev/Mod __ /)~ /
Warklist Comment: S-111 GRAB, NH3-01 STD: 1.0mL skm

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

1 BLNK NH3-01 LIQUID | N/A ug/mi

2 ST NH3-01 L1auIp N/A _ ug/mL
99000304 $-111 GRAB 3 SAMPLE S99TO07I1 0O NH3-01 LEauID __u@ ug/mL
95000304 5-111 GRAB 4 DUP, $99T001731 0 © NH3-01 RETH N/A_ ug/mi
99000304 S-111 GRAB 5 SAMPLE $99T001734 O NH3-01 L1autp N/A ua/mi
99000304 $-111 GRAB 6 DUP $99T001734 O NH3-01 L1auID N/A__ ug/mL
99000304 S-111 GRAB 7 SAMPLE $99TOM73S 0 NH3-01 LIQuID N/A ug/mL
99000304 S$-111 GRAB B DUP S99T001735 O NH3-01 LIauiD N/A_ ug/aL
99000304 S$-111 GRAB @ SPK S99TOC735 O HH3-D1 LIﬂUID‘ N/ ug/mL

10 STD NH3-01 LTauID N/A_ ug/mi

Final pége for worklist # 31616

Tl 11/ 55 ‘

Analyst Signatare™ Date e Date

Data Entry Conunents:

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

114



11705799 02:17 FAX

GOURLE ENOWN ARDITION SELECTED

OT 192325, 11l-04-99

caMPLE VOL= 25,000 AT 19142, 11-04-9%9
FNTERED

EMFm-16.7 mV AT 1945, Li-04-23
Empo-l&e. % mV AT 19:45, 11-04-99

EMirs-16,% mV AT 1745, 110499
ENTERED

STh CONCN= 993 AT L9143, L1-04-99
EMNTERET

STD VOLes 25000 AT 195495, 11-04-92
ENTERED

EMF=-37.7% mV AT 19:46, 11-04-99
EFF=-32&.2 mV AT 19147, 11-04-53
EMF=-36£.0 my AT 19147, 11-04-39

EfF=-36.0 mV &T 19:47, 11-04-9%
ENTERELD

ST VOL= Z2.5000 AT 19:423, 11-04-9%
ENTEREL

EMF=2-73.7 mV AT 1®:50. 11-04-99

EMFE =29, % myY AT 1%9:

if

!:I n 1 1 - ':l "'l"" 99

EMF=-20.02 mv AT 13151, 11-04-9%
ENTEREL

LahH: Sl oPE=-57,9 aW/IEC
195, 11 -004-99

HNF-1685 REV. 0

oo3so012



11705799 02:18 FAX

SAMPLE VOL= 2%, 000 AT 19127,

ENTERETL:
= &6,.4 my AT 19
EMF= &5.6 mV AT 19:

EMEF= &5.6 mY AT 19
ENTEREL

BT CONCN= 998 AT
EnNTERED

ST VO = L 2E000 AT
ENTERETD

EME=-34, 2 mV AT (s
EMF=-23.1 myv 87T 19

EMF=-22.9 my AT 133

EMF -9 mV AT 193

EMTERELD

ST VOl = Z.5000 AT
ENTERED

EMF=-20,0 my AT 193

EpF=-90.2 my AT 19

EMF=-80,2 mY AT 19233,

ENTERED

TaMHZ TONCN= |, 192

R R~

227, 11-04-97
27. 11-04-39

27, 11-04-99

19228,

e, 11-04-99
29, 1i-0a-39

F, 11-04-9%9

FEL 1d-04-97

. 11-04-99

11-04-99

3 ORLLOAFE=~57,7 mV/LED
AT 19 33, 11L-04-99

11-04-93

11-0d-

11 ~04-3%

9

116

11-04-39

JSLK

HNF-1685 REV. 0

hooss012



[1705/89 02:18 FAX

DOUELE WNOWN ADDITION SELECTED
AT 200, 11-084-~379

SOMPLE VOL= 2%, 000 AT 202314, 11-04-99
ENTERED

EMF= £3.5 mV AT Z0:i7. 11-04-99

EME= £3.4 my AT 20217, 1i-04-99
EMNTERED

STO0 CONCN= 998 AT 20018, 11-04-99
ENTERED

ST V0L = L2S000 AT 2018, 1L-04-33
ENTERED

EMF -0, 5 mb AT Z0:20, 1i-(04-39
EMF=-0.3 myY AT 2020, 11-04-99

EMF -0, 3 mY AT 020, 11-04-99
ENTERED

ST VOL= Z.5000 AT 20521, 11-04-9%
ENTERET

EMF=-07.1 mV AT 20223, 11-04-9%
EMF=eB7.4 my AT 20e23, 11-04-99

EMF=-Z7,4 mV AT 2023, 11-04~99
ENTERED

LoMHe SLOPE=-S59. 1 oV /DED
AT E0:23. 1 L 5

Lo hdHZ ONOM 500

17% /

117

HNF-1685 REV. 0

@oo5/012



11/05/799 02:18 FAX

HNF-1685 REV. 0

LoBELE NG ADRLITION SELECTEDL
AT 2025, 11-04-99

SaMPLE VOL= 2%, 00408 AT

ENTERED

EME= 54,7 mV AT

EMF= DL 7 mY AT
ENTERED

ST CONCN= 9IE A

ENTERED

WEER00D

ST VL=
ENTERED

]\_‘l
i
1}
P
A
—
Lo
Ia
S

]

WE 3R, L1-04-w9

2052, Li-04-99

T 20833, 141-94-392

AT 2033,

b
o)
EcY
i
By
3

Bzl my AT 2035, 11-54-39

ErF=-1,4 mV &7 20033, 11~04-9%9

EpF=-—1.2 mV AT =

ENTERET:

ST W= 2L 5000
ENTEREDR

EME=-37,0 my AT
EME=-57.3 mV AT

EME=-537.3 mv AT
ENTERET:

TaNHE SULOPE=-58,

AT wle3s, 11-04-99

1aMH3E ZONCN= 1.2

4

0:35. 11-04-9%9

AT 20736, 11~-04-93

2032, 11-04-9%

20ean, 11-04-92

PR, AL ~04-T

om/DED

118
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__..11/05/99

02:18 FAX

DiIBLE MNOWN ADDITION SELECTEDR
+ 11-04-599

AT S0y 40

shMElLE VO
ENTERED

EMF= 42,1

EMF= 42,1
ENTERED

ST CONCN
ENTERED

ETL V0L =
ENTERED

EMF=-3.10

EMF=-3.0
ENTERED

ST VOl =
EMTERET:

EMF-"::.'. "-'..::':;70 :3
EMF = S7, &

EMF=~57, £
ENTEREL

Lo NEE SLOPEs-SE.Y Vo DEC

- ™ "
= Z3. U0

my AT

mV AT

= P90 A

g AT 20147, 11-04-9%

:E:f:!‘l:nf’-'i;" 11""3“’"""99

2eds, 11-04-9%9

T Z0s42, i1-04-99

LETI000 AT 2049, 11-04-9%

mV AT =

mv AT =2

L Ea0

mv AT

my AT

Y AT

S0, 11-04-99

51, 11-04-99

AT 20eS4, 11-04-23

<'f1': NHS O

ek s,

¢N= Ea

4

HNF-1685 REV, 0

@007/012



11/05/99  02:18 FAX

thoosro12

HNF-1685 REV. 0

DOJBLE KMOWN ADGITION SELECTED
AT Z0rS4, 1l-dde9d

SAMFLE ViOL= 25.000 AT Zl:08, 11-04-3%
ENTERED

EMEFe SLL.7 omV AT 2isin., 11-04-99
EME= S1.% mV oaT Flsii, 11lend-33

Epr= B1.5 my AT 2lell, 11-04-99
ENTERED

BT CONCN= 992 AT 21211, 11-04-99
EnTERED

ST VL= 22000 AT Zleii, 1i-04-93
ENTERED

EMF= B.6 my AT i1, 1i-04-99

EmiF= 2.7 mV AT 2112, 13~04-—

"

3

B =

w7 myY AT 2l ix. 110499
ENTERED

ST VGL= 205000 AT 2112, 11-34-99
ENTERED
ERE=-Gl0 6 VY AT 21015, 11-04-39

EMF=-%E1.9 mV AT 21:13., 11-04-~99

CEMFe-Z1.9 mV AT 21115, 11-04-99 ) 727 D4’
ENTERED 25670 b A

Lo NREE SLOPE=-52., 1 mV/DED
AT Zield. 11-04-9%

(:755;43 CQNQN;";i:;;_—t::::>

-‘_"-'_"'—‘—-*____..———-—""—'__F

220



11705799 02:19 FAX

DOUELE KNOWN GLDITION SELECTED
aT Z1:ld. 11-04-99

SOEPFLE Ws 2T, 000 AT 2123, 11-04-

EMTERE
ERpfE = D, 1

my AT Z21e2%, 11-04-9%

EMF= 55.1 mY AT F1:25, 11-04-39%
ENTERED

ST CONCNe 2398 AT 2Ly2E. {1-04-9%
ENTEREL

S0 VoL L 2E000 AT 21:26. 11-04-99
ENTERED

EMEe 2,@ my AT 2128, 11-04-39
EMF= 3,1 mV AT 21:23. 11~04-99

EMEF= 3.1 my AT 21328, 11-04-39

ENTERED

ST VOl = Z.9000 AT 21e29, 1i-04-9%9
ENTERED

Efi -T2 4 mY AT 21e34, 110439
EMF=-52,7 my AT Zie31, 11-~04-99

ENF=-2.7 mY AT Z1sZl, 11-04-9%9
ENTERET

TaNH2 SLOFE=-S39.0 W/ DLED
AT Ele3l., 11-04-99

Ta NHD CHENCN =

HNF-1685 REV. 0

cqal 1735
250 *

121

doogso12



S—

11/05/98 02:18 FAX

LIZRLLE ENDOWN ADDITICHN
AT 2l

;E, 1L~ -99
SAMPLE
ENTEREL

YolL= 25,0003 AT

EME= D6, 7 m¥V AT 214,

EfE= S&.6 mV AT
ENTERED

2140,

ST CONIMe
ENTERET

Iz AT

STD Vil.=
ENTEREL

@ D000 AT

EmiEe-d,r omV AT 2iz241.

ERF= 203 omY AT 2143,

EMF= 2. & mY AT 21: 44,
EMF= 2.6 mV AT =21z 44,
EMNTERED
ST Vol
ENTERRED

ZCH00 AT

]

Ff =320 6 mY AT 2144,

EMF=-52.

mV AT Zl:z4f£.

EMF = -

h
A

Z.oE omY AT
EMF=-53.4 mV AT

EMP=-53.4 mV AT Z1:47,
EMNTEREIL

1 MHE

T =l '4-:51, [ 1 =)=

———

e NHZ COMNCN: 1,36

2138,

wdud.,

Zile4gn.,

2144,

SELECTED

11-04-59

11-04--99

1T-04-9%

L 04-99
11-04-99

11-04~33

L1 1=04-299
11-04~99
11-04-9%

11-04-99

EBLOFE=~52.3 mV/LeC

LA- 055

11-04-5%w

1i-04-

11-04-9%9

22

(135 M7
p50mt

4

HNF-1685 REV. 0

o1o/012



11705799 02:189 FAX é]7011/012

HNF-1685 REV. 0

DOUBLE KNOWN ADDITION SELECTED
AT 21549, 11-04-99

SAMFLE VoLs 25,000 AT 21:55, 11-04-99
ENTEREL

EMF= 7.8 o AT 21857, 11-04-9%
EMF= 7.6 m¥ AT 21:5%, 110429
EMF= 7.5 o AT Z1i:92, 11-04-99

ENTERETL

STD O COMCN= 98 AT 21:5%, 11-04-99
ENTEREL

STD VOL= 25000 AT 2158, 11-04-99
ENTERED

EMF=-12.7 mV AT 21:89, 11-04-39
EMF=-10.9 mV AT Z22:00, 11-04-93
EMF=-10.7 mY AT 22:00., 1i-04-99

EMF=-110.7 mV a7 22:00., 11-04-99
ENTERED

STh VoL = 2.35000 AT 22:00, 11-04-9%
ENTERELD

EMF=-5353.7 m¥ AT 22:03, 11-04-99
ErMF=-~54, 0 mV AT Z22:03, 11-04-9%

EMF=-S4, 0 mV AT 22:0%. 11-08-99 /7 25 _;//(

ENTERED

» L
TeNHZ2 SLOPE=-S7,5 mi/DELC : J ;0 / .
AT ZZend, 11-04-99 ~00 ML

S + 5

TeNHE DONDN= 3.%




11705799 02:19 FAX

Sl AT
1i-vd

SOMFLE V=
ENTEREL

o
w1

LE 0

EMF= 7.5
ENTEREL

EMTERED

S ML=
BN

w0

EMF=~30.1 mV AT
EMF =1 0.3 mY &7

EME - 10,3
ENTEREL

myY AT

ST VL=
EMTERED

2. 5000

EMF =S4, 0 my AT

EMF=-54, 2 mv AT 22

EMF =544 my AT

(AR1

ENTERED

Prhiz sl OPE=-T9,
T 2, 11-04

e

.
<::3:NH3 CONCN= 9. 4

————— e —

HNF-1685 REV. 0

TTI
-

SELLECTED

o0 &7 2Rz, 11-04~29

13 -04-9%
11-04 -39

AT ZE:R5. 11-04-99

oo Y

11039

2he &, ti-nd-99
AT 222327,

11-04-93
10499
Zaean, 11-04-99

i mV/DEC
w1V

Gy 24

£4n/q-F . 502 7

i

124

horz2/012



HNF-1685 REV. 0
WORKBOOK PAGE: BLANK1

AMMONIA (NH3) : LA-631-001 (D- ¢) W LIQUIDS/SOLIDS BLNK

[instrument Data_(pg/mL) ID 0.000
\ Blank Result from the Instrument (ug/mL) BR 0.198
e ol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM 0.250
\m;_ Final Vol of Dilution (mL) or Vol of Sample Direct {mL) FVOL 25.0

[ Laup i
e

{_ NH3 Concentration (ug/mL) NH3CONC[ < 1.00E+02
\-HEE- Detection Limit = 1.000pg * (FVOL/VSAM)

[ cJo NH3 Concentration (ug/mL) = (BR) * (FVOL / VSAM) * DDF

'BLNK {Detection Limit (pg/mL) 1.00E+02}

| MJL
T
. [ 11:099 '

| " 04:00 AM

NP NH3 onntration {pg/imt) < 1.00E+02
$-111 GRAB |
\Analyst: RWK Date:  11/05/99
. . / L~ .
Signature of Chemist: A MJL Date:
SAMPLE.WB1 REV 1.0 v £31001ML

125

1A631001\0UT\31616.WB1 11/05/09 09:04:55



HNF-1685 REV., 0

WORKBOOK PAGE: STD2

AMMONIA (NH3) : LA-631-001 (D-b)\{{.)@

STD

31616

NH3-01

LIQUID

89004067

N/A

STD

LIQUIDS/SOLIDS STD
Instrument Data (pg/mL) ID 8.620
Blank Result from the Instrument (ug/mL) BR 0.198
ol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM (.500
Final Vol of Dilution {mL) or Vol of Sample Direct {mL) FVOL 25.0
LCS Standard Book Number LCS 59N19F
LCS Standard Concentration (ug/mL) STD VAL 4.45E+02

NH3 Concentration (ug/mL)

NH3 CONC|

4.21E+02

Detection Limit (pg/mL)

5.00E+01

Detection LImit = 1.000pg * {FVOL/VSAM)
NH3 Concentration (pg/mL) = (ID-BR)*(FVOL /VSAM)

QC ACTUAL = STD VAL
QC FOUND = (ID-BR) * (FVOL/VSAM)

QC ACTUAL (ug)

4.45E+02

QC FOUND {ug)

4.21E+02

o Ha e

Analyst: ) RWK Date:  11/05/99
Signature of Chemist: /\ f MJL Date:
SAMPLE.WB1 REV 1.0 7 631001ML

163100 1WOUTA31616.WB1 11/05/99 09:06:14



HNF-1685 REV. 0

WORKBOOK PAGE: SAM3
AMMONIA (NH3) : LA-631-001 (D-ﬁy"&m“ LIQUIDS/SOLIDS SAMPLE

Instrument Data (ug/mL) D 0.900
i Blank Result from the Instrument (ug/mL) BR 0.198
y ol of Sample for Dilution {mL) or Vol of Sample Direct {mL) VSAM 0.250
[ Final Vol of Dilution (mL) or Vol of Sample Direct (mL) FVOL 25.0

=
Dilution Factor
[ 99004067 |
0

NH3CONC| < 1.00E+02

$99T001731  |Detection Limit {ug/mL) 1.00E+02|

"< 1.00E+02

NH3 Concentration {pg/mL)

Analyst: f RWK Date:  11/05/99
1
%nature of Chemist: /V MJL Date:
SAMPLE.WB1 REV 1.0 631001ML
V47

1363100 1OUTN31616.WB1 11/05/99 09:07:23



HNF-1685 REV. 0

WORKBOOK PAGE: DUP4 L
AMMONIA (NH3) : LA-631-001 (D-gpAt®

LIQUIDS/SOLIDS DUP
Instrument Data (ug/mL) ID 1.240
DUP Blank Result from the Instrument (ug/mL) BR 0.198
ol of Sample for Dilution {(mL) or Vol of Sample Direct (mL) VSAM 0.250
31616 Final Vol of Dilution {mL) or Vol of Sample Direct (mL) FVOL 25.0
NH3-01
LIQUID Dilution Factor DF - :
99004067
0
N/A NH3 Concentration (ug/mL) NH3 CONC|| 1.04E+02
S99T001731 Detection Limit (pg/mL) 1.00E+02 |
Detection Limit = 1.000pug * (FVOL/VSAM) * DF
NH3 Concentration (ug/mL.) = {ID-BR} * (FVYOL / VSAM)"DF
o

NH3 Concentration (jig/mL) 1.04E+02
Analyst: . RWK Date:  11/05/99
SJknature of Chemist: g/ A; MJL Date:
SAMPLE.WB1 REV 1.0 T '631001ML
128

1:¥631001\0OUT\31616.WB1 11/05/99 09:07:55




WORKBOOK PAGE: SAMS

HNF-1685 REV. 0

AMMONIA (NH3) : LA-631-001 (Dﬂw LIQUIDS/SOLIDS SAMPLE
. : Instrument Data_(ug/mL) ID 2.040
‘ SAMPLE Blank Result from the Instrument (ug/mL) BR 0.198
P : ol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM 0.250
| 318616 |Final Vol of Dilution (mlL) or Vol of Sample Direct (mL) FVOL 25.0
[ LiQuiD |Dilution Factor DF 1,00
| 99004067
\— NH3 Concentration (ug/mL) NH3 CONC| 1.84E+02
B 3997001734 Detection Limt (ygim] 1.00E+02]
IDetection Limit = 1.000ug * (FVOLIVSAM) * DF
NH3 Concentration (pg/mL) = (ID-BR) * (FVOL / VSAM)*DF
e

INH3 Concentration n (ug/mL}) 1.84E+02
Analyst: _ RWK Date: 11/05/99
Signature of Chemist: /M MJL Date:
SAMPLE WB1 REV 1.0 T B3100IML

129-.

1\631001\0UT\31616.WB1 11/05/99 09:08:25




HNF-1685 REV. 0
WORKBOOK PAGE: DUP6

l
AMMONIA (NH3) : LA-631-001 (D-@) s LIQUIDS/SOLIDS DUP
Instrument Data (pg/mL) ID 1.670
DUP Blank Result from the Instrument (ug/mL}) BR 0.198
ol of Sample for Dilution {mL) or Vol of Sample Direct (mL) VSAM 0.250
31616 Final Vol of Dilution {mL} or Vol of Sample Direct (mL) FVOL 25.0
NH3-01
LIQUID Dilution Factor
99004067 S
0
N/A NH3 Concentration (ug/mL) NH3 CONC| 1.47E+02
$99T001734 _ |Detection Limit (ug/mL) 1.00E+02|
Detection Limit = 1.000ug * (FVOL/VSAM) * DF
o NH3 Concentration {ug/mL) = (ID-BR) * (FVOL / VSAM)*DF
ik
NH3 Concentration (ug/mL) 1.47E+02
el
Analyst: | RWK Date:  11/05/99
Signature of Chemist: /LAA, MJL Date:
SAMPLE.WB1 REV 1.0 77 831001ML

130

1:A631001V\OUT\31616.WB1 11/05/99 09:08:51



HNF-1685 REV. 0

WORKBOOK PAGE: SAM7

AMMONIA (NH3) : LA-631-001 (Dﬁ')“W LIQUIDS/SOLIDS SAMPLE
Instrument Data (pg/ml) D 1.490
SAMPLE iBlank Result from the Instrument {pg/mL) BR 0.188
ol of Sample for Dilution {mL) or Vol of Sample Direct (mL) VSAM 0.250
F|nal Vol of Dilution {(mL) or Vol of Sample Direct (mL) FVOL 25.0
\" LIQUID Dilution Factor DF
[ 99004067 nE e
\_ NH3 Concentration (ug/mL) NH3 CONC| 1.29E+02
'\ 3991001735 Detection Limit {ug/mL) 1.00E+02||
“Detection Limit = 1.000ug * (FVYOL/VSAM) * DF
NH3 Concentration (pg/mL) = (ID-BR) * (FVOL / VSAM)*DF
[NH3 Concentration (ug/mL) 1.29E+02
Analyst: Py, RWK Date:  11/05/99
Signature of Chemist: / ’ / A"” MJL Date:
SAMPLEWB1 REV 1.0 e 631001ML
231

11631001\OUT\31616.WB1 11/05/09 09:12:28




HNF-1685 REV. 0

WORKBOOK PAGE: DUP8
AMMONIA (NH3) : LA-631-001 (D,&ﬁw LIQUIDS/SOLIDS pup

_ Instrument Data {(pg/mL) ID 1.360
| pup  |Blank Result from the Instrument (ug/imL) BR 0.198
L ol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM 0.250

| 31616 [Final Vol of Dilution (mL) or Vol of Sample Direct (mL) FvoL 25.0
| LIQUID [Dilution Factor
| 99004067

[ NA  |NH3 Concentration (pg/mL) NH3 CONC]| 1.16E+02

[ se9T001735

[Detection Limit_(ugimL) 1.00E+02)

Detection Limit = 1.000g * (FVOL/VSAM) * DF

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

: 1.16E+02

Analyst: A RWK Date:  11/05/99
Signature of Chemist: \/V A’ MJL Date:
SAMPLE.WB1 REV 1.0 ) 631001ML

32

[\631001\OUT\31616.WB1 11/05/99 09:13:04



HNF-1685 REV. 0
WORKBOOK PAGE: SPIKE9

AMMONIA (NH3) : LA-631-001 (D-ﬂ’ A LIQUIDS/SOLIDS SPK
_ _ Instrument Data (ug/ml.) ID 9.130
]m_ Blank Result from the Instrument (ug/mL ) BR 0.198
. : ol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM 0.250
| 31616 [Finat Vol of Dilution (mL) or Vol of Sample Direct {mL) FVOL 25.0
SRR Spike Book Number SPK 159N19F
\-IIIE!I- Spike Value (ug/mL) SPK VAL 4.45E+02
ol of Spike Standard Used (mL) VOL SPK 0.500
\ LiQuiD
i :
B 99004067 e e
Sarnple Instrument Data (pg/ml_) SAM ID 1.49
\- Sample Volume of Sample (mL) SAM VSAM 0.250
Sample Final Volume {mlL) SAM FVOL 25.0
| N/A Il
S99T001735 |
QC ACTUAL = SPK VAL * VOL SPK
QC FOUND = ({{ID-BR) * FVOL) - (SAM ID - BR) * SAM FVOL * (VSAM / SAM VSAM))
QC ACTUAL (pg) 2.23E+02
QC FOUND (ug) 1.91E+02
i A i
Analyst: . RWK Date: 11/05/99
Signature of Chemist: /[/ MJL Date:
SAMPLE.WB1 REV 1.0 631001ML
233
A631001\OUT\31616.WB1 11/05/99 09:14:37




WORKBOOK PAGE: ST_END10

AMMONIA (NH3) LA-631-001 (Dydrolum

HNF-1685 REV. 0

LIQUIDS/SOLIDS STD
Instrument Data (pg/mL) ID 9.480
\_ Blank Result from the Instrument (ug/mL} BR 0.198
ol of Sample for Dilution (mL) or Vol of Sample Direct {mL}) VSAM 0.500
imﬁ_ Final Vol of Dilution {mL) or Vol of Sample Direct (mL) FVOL 25.0
LCS Standard Book Number LCS I59N19F
’m LCS Standard Concentration (ug/mL) STD VAL 4.45E+02
| LIQUID
. i hed a e E —
| 99004067
|NH3 Concentration (ug/mL) NH3 CONC] 4.64E+02
END STD [Detection Limit (ug/mL) 5.00E+01||
etection Limit = 1.000ug * (FYOL/VSAM,)
H3 Concentration (pg/mL) = (ID-BR)*(FVOL /VSAM)
C ACTUAL = STD VAL
'QC FOUND = (ID-BR) * (FVYOL/VSAM)
JQC ACTUAL (ug) 4.45E+02
1QC FOUND (ug) 4.64E+02
i i E i
lAnalyst: 4 l q RWK Date:  11/05/99
{Signature of Chemist: / \ ] L/ MJL Date:
SAMPLE WB1 REV 1.0 r 631001ML
134
(:\831001\OUT\31616.WB 1 11/05/99 09:15:32




worklistdata2 Version 3.0 01/04/99 HNF-1885 REV. 0 Page: 1
11/08/99 16:39

LABCORE Completed Worklist Report for Worklist# 31615

Analyst: krm Instrument: [C45S1 Book#: 95N21E

Method: LA-533-105 Rev/Mod _f= - |
Worklist Comment: S-111 GRAB, @IC-01 skm
Seq Type  Sample? R A Test  Matrix  Actual Found DL or Yield Unit

<1.70a-2

<1.3%e-1

«1.050-1

© sasroorrie
899T001730

5 por 899TO01730 O SIC-01 cL-02 LIQUID 5.78e+03 5.950+02 1.899 RFD

8397001730

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



worklistdata2 Version 3.0 01/04/99 Page: 2

11/08/99 16:39 HNF-1685 REV. 0
LABCORE Completed Worklist Report for Worklist# 31615
SeqType  Samplef R A Test Matrix  Actual Found DL or Yield Unit
& SAMPLE 399T001732 © &IC-01 CL-02 LIQUID l[l 7.807e+03 70,400 wug/mL
& SAMPLE 399T001732 0O 8IC-01 wo2-02 LIQUID ltl 8.866m+04 447.200 ug/mL
&
S“_ aICc-0]
€8
6 eIC-01
s
7“ 2.66e+02
700 UENSTODITIZ 00 eEeipi onin o LIUID. 7ietes0s mitaeses U igigewamen UL lT00
7 8.07e4+04
7D R
7_ 1.75e+05
7B
7 2.67e+03
q 899T001723 QIC-01
28 U baeebana
] ; 839T001733
(3 '"-Hfﬂéjifgdi?ﬁ X! %, Cnad2: 35 “ugle Sl e e R e
] ..533?001133 ] aIc-01 wo3-02 LIQUID I'[A 1.074a+05 575.8_0_0 ug/-:. 2/3 M agd (e‘((«m

"SBIPLI S’STDOI?!S 0 aIc-01 204-02 LIQUID B/A 2.0930+03 571.500 ug/mL ’?/23

8 : - : G
9 2.97e4+02

s& : |

9 #IC-01 9.31e+04

] 8!!?001733

B!STUOI?JS

899T0017233
Y ERPOITAY
8997001733

L sasmeetnay
399T001733

4.71e4+02

399T001732

Fmal page for worklist# 31615

Analyst Signature Date Analyst Signature Date

i
evigiver Signa ate

Units shown for QC (BLK/BKG) may not reflect the actual units. 136

P



06710715 20:08 FaX - 0(;9

11/02/99 09:47 HNF-1685 REV. 0 | Page: 1
- LABCORE Data Entry Template for Worklist# 31615
Analyst: mmmt: IC 455! Book# %‘;ﬂ;r‘&'

Method: LA-533-105 Rev/Mod _F~ - [
Worklist Comment: S-111 GRAB, @IC-01 skm

'S Type Sampled R A Tast Matrix Groupi Project

1 CCB ®IC-QC Qc '

2 LCS-INST @IC-QC QC

3 cov ®IC-QC QC

4 SAMPLE S99T001730 O ®IC-01 LIQUID 99000304 S-111 GRAB
Analytes Requested: BR-02 , CL-02 , F-D2 , NO2-02 , NQO3-02 |,

OXALATEZ, P0O4-02 , S04-02

5 DUP £99T001730 O @IC-01 LIQUID
6 SAMPLE 5997001732 0 @IC-01 LIQUID 99000304 S-111 GRAB
Analytep Raquestaed: BR-02 , CL-02 ., F-02 ., NO2-02 , NO3-02 ,
OXATATE2, PO4-02 . S04-02
7 DUP 899T001732 ¢ ®IC-01 LIQUID
8 SAMPLE 889T001733 0 @IC-01 LIQUID 99000304 S-111 GRAB
Analytes Requested: BR-02 , CL-02 , F-02 , NC2-02 , NO3-02 ,
OXALATE2, P0O4-02 , S04-02
9 DUP §99T001733 0  @IC-01 LIQUID
10 SPK §99T001733 0 ®@IC-01 LIQUID

inal page for worklist # 31615

4“!523.' (St

~ Signature Date

Dgra vy C mj'/»-fr G2 | ‘//[‘ﬂjfdm/ pﬁ/ /Mz{gﬁ f/ﬁﬂ;
Aite. o L 2 4 ' .

Slersos. csy

Mt Y
S = Worklist Siot Number, R = Replicate Number, A = Aliquot Code. ' %f
- v 5




06/10/15 20:08 FAX B ﬁ g
4

HNF-1685 REV. 0

oSSR SECSE I S R T E T S S S S S S S R N T s S S S S S E SRS E TS ST S TS R =S s
Sample Name: CCB Date: 11/05/1999 21:41:50
Data File : C:\DX\DATA\99110511.D01 :
Method : C:\DX\METHOD\ANIONSa.met
ACI Address: : Inject#: 1 Detector:CDM-1
Analyst Column:. AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

- e R e WD e mm e o Em e NN e SR EE A N e e mm e ML e e v e BN S W e mm BN P e e e mm e TR W e MR M MM M- W W mE M R e Em e e o e W =

External 1 1 3300 5H=z .00 11.00 50

FkxkkhkkXkkkkkhkrkkkkdhkdxr* Pogk Report: All Peaks *¥kkkkdkkhbkhkhhhkhhokdhhdhdnks

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
Totals 0.000 0 0

Flle: 99110511.D01 Sample: CCB

0.02
0.01
us 0.00

-0.01 ‘
il

-0.02

T T T T ‘ T T T T T 3 T T T r ] T 1 T 1 T T T T T 1
0 2 4 6 8 1]0

Minutes

e S e A AT
Eee ;“*’ AR JAE H TERAL TS L OMSTIOMEMIST v

O THE T2 ofATONARALY SIS ON PAGES TOJ':L'l-

138



06/10/15 20:08 FAX - T

oirl_ |
HNF-1685 REV. 0
============================- P 1 .t 1 31+t -1 1 3311 311+ttt 5 1t 7
Sample Name: LCS 95N21E Date: 11/05/1999 21:55:28
Data File : C:\DX\DATA\99110511.D02
Method : C:\DX\METHOD\ANIONSa.met .
ACI Addrees: 1 System: 1 Inject#: 2 Detector:CDM-1
Analyst : Column: AG4A_/AS4A anion column
4 1 -+ i 1 3 T 32 £ 2t 1 1 13 1t 1t 1t 11 1 11t 113111t ri1

Calibration Volume Dilution Points Rate Start Stop Area Reject

v e Ep e MR BN e B R e e mm e i EE e EE Pm SN mm e p e MR RS MM AE SR Am e mm e B S ME EE M e o BN Ee M W R M o BN e M SR R Ak o e e =B My e mm = = o W

External 1 101 3300 G5H=z 0.00 1X1.00 50

khkFkxkhkkkbrkkhhhw ¥k krkk** Pagk Report: All Deakp *wkskkdhdhdhhddh ke drhhhnss ok

Pk. Ret Component Concentration - Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.93 0.000 19 67 2
2 1.05 fluoride @fY 63.590 1448 5827 2 0.00
3 1.57 chloride 9&./ B88.291 1426 5630 1 -0.84
4 1.88 nitrite 9.y 512.780 4067 -20738 1 -0.70
5 2.83 bromide rer.c 641.439 2932 17610 1 -1.17
& 3.21 nitrate joi.e 731.559 3737 25875 1 -1.63
7 4 .56 phosphate 95.-7 592 .556 9303 10803 1 0.00
8 5.97 sulfate £ 9 682 _647 2331 32381 1 -1.75
9 7.79 oxalate /82.3 535.207 1060 20006 1 -2.05
Totals 3848.070 117923 138936

|
4.0 |

Minutes

139



06/10/15 20:09 FAX

o1z
HNF-1685 REV. 0
======================-=-==============-=‘=============='-=======I==============
Sample Name: CCV 94N21E Date: 11/05/1999 22:09:06
Data File : C:\DX\DATA\99110511.D03
Method : C:\DX\METHOD\ANIONSa.met
ACI Address: 1 System: 1 Inject#: 3 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column
CF—r —F 3% 3+ F 1 F ¥+ 3 33 ¥ FF F R 3 A3 31 3 331375331 ¥ ¥+ i FrFYrJrrFar

Calibration Volume Dilution Points Rate Start  Stop Area Reject

External 1 101 3300 5Hz 0.00 11.00 50

*kkk Rk kxR hkhhkhhh kb hkFhkk* Daak Report: All Peaks **kkwxkhddrdhhdhhhdhhrrkrtnn

Pk. Ret Component Concentration Height Area Bl. %Delta

Num Time Name ug/ml Code
1 0.93 ' 0.000 15 56 2
2 1.05 fluoride .o €7.072 1540 6154 2 0.00
3 1.57 chloride jaov.? 91.588 1452 5841 1 -0.84
4 1.88 nitrite yo0.,0 587.389 4501 23858 1 -0.70
5 2.83 bromide te7.3 : 676.279 3107 18605 1 -1.17
6 3.21 nitrate sev.2% 730.114 1731 25823 1l -1.63
7 4.56 phosphate 7.2 . 627,183 969 11440 1 0.00
8 5.97 sulfate /24 ¢ 730.015 2539 34690 1 -1.75
9 7.7% oxalate so0t.Y 550.130 1085 20574 i -2.05

Totals 4059 .770 18938 147040

File: 99110511.D03 Sample: CCV 94N21E
9.0

8.0
7.0
6.0
5.0 l nitrate
us 4.0 bromidé
3.0 |
20
1.0
0.0

Minutes

240



06/10/15 20:09 FAX

. @o1a
HNF-1685 REV. 0

:‘.z=====================l=--=-.—ﬂ—-===....-—-—"=3====-'=== EE T N ST T =SSR =

Sample Name: SS9T001730 Date: 11/05/15899 22:22:44

Data File : C:\DX\DATA\99110511.D04

Method . C:\DX\METHOD\ANIONSa.met

ACI Address: 1 System: 1 Inject#: 4 Detector:CDM-1

Analyst : Column: AG4A/AS4A anion column
======================‘=.=-=.===========================8===========B========

Calibration Volume Dilution Points Rate Start Stop Area Reject

o e e e M Em e am e ER e R A mM R mm M mm e e e e W R M A e W e M R mm Em S e e Em S fm e G e e Er Em T mm W S e AT am e A e e W e em em

External 1 4141 3300 SH=z 0.00 11.00 50 .

*rxkEXXEA KKKk Ak kkhk ke nwakke Doak Report: All Peaks *kdawddkdkdhdddddkddhdkhhdksd s

Pk. Ret Component Concentration Height - Area Bl. %Delta
Num Time Name ug/ml Code
1 0.93 0.000 109 711 2
2 1.09 fluoride 242.934 127 485 2 3.16
3 1.17 : 0.000 221 1241 2
4 1.57 chloride 5781.710 2214 8022 1 -0.84
5 1.89 nitrite 67425.736 13344 69275 1 -0.35
6 3.11 nitrate 214543 .018 279385 217493 1 -4.90
7 4.56 phosphate .1853.763 84 869 1 0.00
B 5.97 sulfate ‘ 4886 .977 351 5286 1 =-1.75

Totals 294734 .139 44434 304382

File: 99110511.D04 Sdmple: S§991001730

40
nitrate
30
20
us nitrite
10
n %h"iﬂ ' h Ifate
uoride phosphate sy
i " |
0
l‘rf‘l*”llITI}IIlI‘i‘I_I—I—[TfII,T!II
0 2 4 6 B 10

Minutes

14




06/10/15

20:09 FAX

_=—===== ==================-=-===-=ﬂ========-=====-========g=====l=========‘=g=

Sample Name:

§99T1730 DUP

HNF-1685 REV. 0

Date: 11/05/1999 22:36:23

Data File C¢:\DX\DATA\99110511.D05
Method : €:\DX\METHOD\ANIONSa.met |
ACI Address: 1 System: 1 Inject#: 5 Detector:CDM-1
Analyst Column: AG4A/AS4A anion column
1 1 3 3 2+ 1 1 i1 1t 4 2 i3 3 - P b 2t i - 1 3 Ty

Calibration vVolume

Dilution Points Rate

Start Stop Area Reject

- o EE o W e e wm S R pe NN M MM AR MR A Al W o e MR e AN A e e MR e e BN ML MR M R mb e BN e e A e e N A e = Ee mr = M me om N e = o e mw =

External

1 4141 3300 5Hz

kkhkhkkhkhkhkhhkkkhhkhkkkhbhkrrttdt Poak Report: All

0.00

Paakg *kkhkddhddddhhbhbrhhnrhddhhhdd

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name “ug/ml Code
1 0.93 . 0.000 100 €48 2
2 1.09 fluoride 231.086 . 119 459 2 3.16
3 1.17 - - 0,000 212 1183 2
4 1.57 chloride 5953 .919 2220 9294 1l -0.84
5 1.89 nitrite 68645 .881 13333 70588 1 -0.35
6 3.11 nitrate 214412 .829 28147 217330 1 -4.€9
7 4 .56 phosphate 2317 .836 Be 1072 1 0.00
8 5.97 sulfate 4983 . 825 357 5399 1 -1.75
Totals 296545 .376 44575 305972
File: 99110511.D0S5 Sample: $99T1730 DUP
40
usS
phoarhate suifate
T [] _l_f_r 1 i [] T l LI T i [ 7 [ l I T | ] T T T
0 4 6 8 10
Minutes

142



06/10/15 20:10 FAX

Roi1s
HNF-1685 REV. 0
Sample Name: S99T001732 Date: 11/05/1999 22:50:01
Data File : C:\DX\DATA\99110511.D06
Method : C:\DX\METHOD\ANIONSa .met
ACI Address: 1 System: 1 Inject#: 6 ' Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

e i m S E o M m M mm EE e am Ew S EE R e e e e e M o AN BN e m W m EE SS e o R M- EE AN M EE W M Em m R e N B M e tm mm e M —— B ER mm Em Em A

External 1 4141 3300 SHz 0.00 11.00 50

Fhkkkakk kb krkk kb kkwkd k¥ Poak Report: ALl Peaks *hkkdddhdhrdddrkkhddhhhbkdhk

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name - ug/ml Code
1 0.92 . 0.000 131 860 2
2 1.09 fluoride 265.608 147 536 2 3.80
3 1.17 : 0.000 243 1471 2
4 1.57 chloride 7807 .354 2949 12226 1 -0.84
5 1.89 nitrite BB662.633 17378 92424 1l -0.35
6 3.13 nitrate 175342 .183 22713 . 170792 1 -4.29
7 4.56 phosphate 1855.594 81 870 1 0.00
8 5.97 sulfate 2668 .705 202 2720 1 -1.75
Totals 276602.076 43844 281900

File: 99110511.D06 Sample: S99T001 732
40 :

30

nitra@e :

us

Minutes

143



06/10/15 20:10 FAX
@oie
HNF-1685 REV. 0
_"S;r-l-\;l;-ﬁ;.t-t-u—a:—§§9E001732 DUP Date: 11/05/1999 23:03:39
Data File C:\DX\DATA\99110511.D07
Method C:\DX\METHOD\ANIONSa.met
ACI Address: 1 System: 1 Injecté: 7 Detector:CDM-1
Analyst Column: AG4A/AS4A anion column
Calibration Volume Dilution Points Rate Start Stop Area Reject

e o n o . . E— S e Em Rm mm R A e Er e MR mm em R e e = BN G EE e am M mm NN an M Em Mo M e SN Em R MM MR My Er R MR L e mm e e e A o EE W — R AR A e owe

External 4141 3300 SHz 0.00 11.00

kkkkhhkkhrkkkkrhkhkkkhkhkhr kit dd Pagk Repart: Al] Peaks *rkhkkkrhkbkkdhhhdhhirhhdhrbdrs

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

1 0.92 . 0.000 127 | 829 2

2 1.09 fluoride 286.502 148 582 2 3.1¢6

3 1.17  0.000 239 1324 2

4 1.57 chloride 7706 .793 29522 12066 1 -1.26

5 1.89 nitrite 88253 .244 17485 91972 1 =-0.358

6 3.13 nitrate 177317.632 22690 173044 1 -4.29

7 4.56 phoephate 1880.772 81 881 1 0.00

8 5.97 sulfate 31B2.162 208 3313 1 =-1.75

Totals 278627.104 43899 284012
File: 99110511.D07 Sample: S991001732 DUP
40
30
nitrate
us
phosrhate sulfate
I I T l‘r 1 T I i 1 1 | I T T 1 LI j T T | ]7, L I
0 6 10
Minutes

144



06/10/15 20:10 FAX S o T o

do17
HNF-1685 REV. 0
Sample Name: S599T001733 Date: 11/05/1999 23:17:18
Data File : C:\DX\DATA\99110511.D08
Method : C:\DX\METHOD\ANIONSa.met
ACI Address: 1 System: 1 Inject#: B ' Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

o r EE mm Er Em =E S mm em MR T e EN P Em e — e . e S EE MR ap e M BN M Em e AN M mm R MR e wE BN NN N M mE EE AT mm me M M e M ke o mm m e M e E O — am mm e

External 1 4141 3300 5Hz 0.00 -11.00 50

*hkhkkahkhhkhrkakkhhbkts sttt Daagk Report: All Peaks *kkkhdddkdihdhudkthddkhrkdkis

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.91 0.000 138 947 2.
2 1.09 fluoride 279.811 158 568 2 3.80
3 1.17 0.000 256 1501 2
4 1.57 chloride 8207.962 3086 12862 1 -1.2%6
5 1.89 nitrite 94953 .993 18408 989451 1 -0.35
6 3.12 nitrate 187402 .860 23923 184696 1 -4.45%
7 4 .56 phosphate 2182.164 88 1013 1 0.00
8 5.97 sulfate 2B52.684 216 2978 i -1.75
Totals 295959 474 46273 304017

File: 99110511.D08 Sample: S99T001733
40

30

nitrate

us

phosrhate suhiate

T 1 I i L 1 J] LR F‘F' 1T fif 7 T 4 lrl?ﬁ

0 2 4 6 8 10

Minutes

145



06710715 20:11 FAX

@o1s

HNF-1685 REV. 0

e EE s e e s R TR T TR I I TR T S S ST S RSN E I E N ESEREES S SRS S EEESko=ESEx

Date:

Sample Name:

§$9T001733 DUP

11/05/1999 23:30:56

Data File
Method

ACI Address:

Analyst

C:\DX\DATA\99110511.D09
C:\DX\METHOD\ANIONSa.met
1 System: 1 Inject$: S

Column: AG4A/AS4A anion column

Detector:CDM-1

T E T R T E SR T T T T E N EER T o T T S T E S T E R E E E N R s s S S T S S ST =S e E s

Calibration Volume

Dllutlon Points Rate

Start

Stop Area Reject

____.__.___________________.____..___.-,.__-____...__.____.._..,____.-_.__.__.__.____,._

External

1 4141 3300 S5Hz

*hkkkkkhkxkkkkwwkkrkrkkkhkrkx+ Poak Report: All

0.00 11.00

Paakp **kkdkdkhkhdkhrkhhhhrthhdbrkhhhrdt

Pk. Ret Component Concentration Height Area Bl. %¥Delta
Num Time Name ug/ml Code
1 0.93 ‘0.000 145 976 2
2 1.09 fluoride 296 .800 165 605 2 3.1s
3 1.17 ‘ 0.000 271 1598 2
4 1.57 chloride 8138321 3065 12752 1 -1.26
5 1.89 nitrite 93104 .933 18470 97348 1 -0.35
6 3.12 nitrate 185736.899 23996 182753 1 -4.49
7 4 .56 phosphate 1571.720 79 746 1 0.00
8 5.97 sulfate 3344.722 226 3501 1 -1.75%
Totals 292193 .395 46418 300279
File: 99110511.D09 Sample: S991001733 DUP
40
30 nhﬁn
nitrite
20
uS
10
chlor
fluoride phosphate suifate
ST ] |
i T ! T 1 1 T T I T T ! ¥ i - T T T _[_ T T T ¥ I ! T
0 4 6 8 10
Minutes

146



06710715 20:11 FAX e —

do1s
HNF-1685 REV. 0
Sample Name: S$S2%T001733 SPK Date: 11/D5/1999 23:44:34
Data Fille : C:\DX\DATA\99110511.D10
Method : C:\DX\METHOD\ANIONSa.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

s R e E ER e W e Er o Em W MR e B b EE B MR Am e Am e M e mm AR SN S Em e SR A M L M e e Em SN N M E e SR v G M NN e e W EE N e m e Em e A e S L e o —

External 1 4141 3300 5SHz 0.00 11.00 50

FEERAEREEF RS A ARk Lk kkbkdrkd® Dopak Report: All Peaks *rhrdrshkhhhbdddthkhkarranss

Pk. Ret Component Concentration Height Area Bl. %¥Delta
Num Time Name ug/ml Code
1 0.93 0.000 102 503 2
2 1.05 fluoride 25988 .721 1427 5807 2 -0.63
3 1.17 . 0.000 291 1498 2
4 1.57 chloride 11606.241 4468 18300 1 -1.26
5 1.89 nitrite 113977.224 22527 120883 1 -0.35
6 2.81 bromide 24488 .789 2968 16353 1 -1.63
7 3.11 nitrate 211351 .411 27498 213518 l -4.69
8 4.53 phosphate 26418 .557 972 11757 1 -0.58
9 5.52 sulfate - 30237.1le68 2152 35055 1 -2.63
10 7.79 oxalate 20980.583 1022 15112 1 -2.05
Totals 441658 .695 63427 442784

40
30
20
usS
10
0
‘I‘fTrf‘rTrllIrllllﬁlllfliI—ll_l'
0 2 4 7] 8 10
Minutes

147



worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0
11/08/99 16:40 1

Page: I

LABCORE Completed Worklist Report for Worklist# 31627

Analyst: krm Instrument: [C4551 Book#: 95N21E
Method: LA-533-105 Rev/Mod F -/
Worklist Comment: S-111 GRAB, @IC-01 skm

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

Lol

<5.18e2

Recovery

Recovary

104.015 Recovery

114488 X Reacvery
103,657

Recovery

SR E0Y. 248 % Recovery
108.317
eIc-01 . uglg

ug/g
gty
ug/g
Couglg
ug/g
1329:400 uglyg.
SOLID 4.5800+404 2093.000 ug/g
BeRER L g et T (2a2z0000 uglg
2€73.000 uq/g

o e R R W W W W W W B W R N RN P I T T T

Bl 83 A 4an

ey alsro e
4.720+04 3.011 RPD

Recovery:

Recovery

Recovery

'ﬂgfg_' [T

: uﬂfs,*w’ . E%‘1U“13’:}’ 'f'3 e

Units shown for QC (BLK/BKG) may not reflect the actual units.
148



worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0 Page: 2
11/08/99 16:40

LABCORE Completed Worklist Report for Worklist# 31627
) Seq Type Sample/ R A TetitM ml:d:trix :&‘c-t::&:l ] MFo:nd DL oiﬂY:fl,,d“Pmt oy NOg d f’of 1-
weft fe- (o

LD —— Jbde+dd AT+ "‘..:'.2 m_ ﬂﬂ,;/[?h‘i !

6D0P U B9ITEO1739 0 W @IC-GL | Bod-b3  SOLID | H.l¥erod’ - dia0esod TR o R
& DUP B”TOOITJ, 0 " .IC 01 ] OIALATIZ SOLID 2.21e+04 2.32.+0*| 4.857 RPD

e 46, h"m

7 8FK _SS’TDDI'?:!’ 0 N eICc-01 CL-02 8QLID 9.00e1 B.778+01 97.444 % Recovery
TiPR: U se9me01739 0w eTc-el Wo2-03 SOBID  S.3282 4.37ed2.00 0 100.840°% Resovery o R I
7 8PK  839T001739 O W @IC-01 BR-02  SOLID  §:35e2  6.23es02 9%.680 % R“’“‘“’ xg.dul'ﬁ‘! L
e el Py ¥ SR o - A D .jllh n‘l H :Cﬁ:ﬂ"q'ﬁ't '- ..........

?(ﬁ nl'7 9
TOEPE. U SSTOO173Y . 0'W @IC-01 80403 BOLID' . §i90e3 . 6.8es03 7 99.378°% Recovery o
7 BPK 8997001739 O W @IC-01 OXALATE2 S0OLID 5.23a2 5.27e+02 100.765 % Recovery

Final page for worklist# 31627

Analyst Signature Date Analyst Signature Date

% ©/8/%9
lewer Sign 7 /Date

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



06/10/15 20:05 FAX doo1
HNF-1685 REV. 0
11/02/99 10:37 Page:
" LABCORE Data Entry Template for Worklist# 31627
Analyst: g{zg @ Instrument: IC <5 5 } Book# El/j;//&-ﬁ

Method: LA-533-105 Rev/Mod _ F -'Z
Worklist Comment: S-111 GRAB, @IC-01 skm

1

2

Type Sample# R A
CCB

LCS-INST

ccv

BLNK-PREP

SAMPLE - §99T001739 0 W

Analytea Requasted:

DUP §99T00173% 0O W
SPK §99T0Q01739 O W

Test Matrix Group# Project
QIC-QC: Qc
@Ic-QcC QC
OIC-QC; QC

@IC-01 S0LID

@IC-0l SOLID 95000304 5-111 'GRAB
BR-02 . CL-02 , F-02 . NO2-02 , NO3-02
OXALATE2, PO4-D2 , S04-02

@IC-01 SOLID

®IC-01 SOLID

Final page for worklist # 31627

Signature Date

Data Engry Co, /%—f—?? E /UU ¢ @On{ M/@éﬂ/
//MLZZ CZM ¢
S/e2TMOV. CSV R

8§ = Worklist Slot Number, R = Replicate Number, A = Aliguot Code.




06/10/15  20:05 FAX | - 7121002

HNF-1685 REV. 0

===z===================================================-====-================
Sample Name: CC Date: 11/05/1999 23:58:13
Data File : C:\DX\DATA\99110511.D11
Method : C:\DX\MBTHOD\ANIONSa.met

ACI Address: By /#t_ Inject#: 11 Detector:CDM-1 .
Analyst : 27 Column: AG4A/AS4A anion column

sxcE==co=moc e Ty i . i N S S S T S S S T SRR T NNt s oSS = ==

Calibration Volume Dilution Points Rate Start Stop Area Reject

_—-_.__._-q.-_—__.q._-._--.___-—___.—-._--—-__..--_-—-—-.._-._-_-..-——_.__——._-_——_-_.

External 1 4141 3300 b5Hz 0.00 11i.00 50

FREF AL AN A ALk dkkkk k2w kk Dogk Report: ALl Peaks **x*krtdkwdhhtdddhbrdrddrs s

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
Totals 0.000 0 0

0.08 File: 99110511.D11 Sample;: CCB

0.07
0.06
0.05
0.04

yg 0.03
0.02
0.0
0.00
-0.01

-0.02 T T

Minutes

SRECENTS CHEMICAL TECHNGLOGIST/CHEMIST THA

1 Y EHE —_ x I} " 3 g g
gg&re[g%oﬁf%%\%eo TE CRLIBRATIONANALYSIS ON PAGES 12} TO

251



06710715 20:06 FAX

7 @oos
HNF-1685 REV. 0

__Sar;;)i;_N;I;;—ELES—SSI-&ZlE Date 11/06/1999 00:11: 51

Data File : C:\DX\DATA\S99110511.D12

Method : C:\DX\METHCD\ANIONSa.met

ACI Address: 1 System: 1 Inject#: 12 Detector:CDM-1

Analyst : Column: AG4A/AS4A anion column
=========s========-=2-==-==-==========“===:=-====-====T-============'=========

Calibration Volume Dilution Points Rate Start  Stop Area Reject

- - - = MR e = Em Em = Em Ee MR e o e T e A e sk e S U m A R e T RN e W W ML ek A M e M R — M M M e e o MM e e M e = =

External 1 1061 3300 5Hz 0.00 11.00 50

Fkwk kb kb khdkddkkidkkttiktd Pagk Report: Al]l Peakg *r*whwdFthdhkdthdhtihdhrrrhnes

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.94 0.000 15 54 2
2 1.05 fluoride so2.7 - 85.3786 1536 5994 2 -0.63
3 1.57 chloride $¢.% 86.664 1445 5526 1 -0.84
4 1.89 nitrite ¢v.¢ 502.633 4128 20315 1 -0.35
5 2.82 bromide 9?77 624 .628 2905 17131 1 -1.40
) 3.21 nitrate ref.5 754,321 3775 26704 1 -1.63
7 4 .53 phosphate 92.¢ 618.969 209 11289 1 -0.58
8 5.97 sulfate jeo0.¢ 694.471 2376 32957 1 -1.75
9 7.79 oxalate sov.» ‘543,741 1097 20330 1 -2.05

M A e e S R e R WS e e M e e EN MM e e e B Em e e o m a e e e e e

Totals 3890.801 18187 140300

4.0
3o
2.0
us
1.0
0.0
1 | L _1' I ) T L l F T 1 1 _‘_I | T 1 i T | T “I T
0 2 4 10
Minutes



06710/15 20:06 FAX

doo4
HNF-1685 REV. 0
Sample Name: CCV 94N21E Date: 11/06/1999 00:25:29
Data File : C:\DX\DATA\99110511.D13 :
Method : C:\DX\METHOD\ANIONSa.met
ACI Address: 1 System: 1 Inject#: 13 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Veolume Dilution Points Rate Start Stop Area Reject

e e da M mm e o e R e e R wm e RN A mm L A Mk ok M SR A B B e e M G e dr e e Em e G Er e mm A e Ee F MM Em e Am wm MR Mmoo M mm e A e e o =

External ' 1 101 3300 S5Hz 0.00 11.00 50

KkkkKEXR AN R A A AN AR ARk WREh Ak Doak Report: ALl Peaks **reddkakrdrtahhhrhrernbins

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

e e B v L N o e S A e R am e M e e M A M e M MU ek N e A EE me SN B e e EE b ek W W e e BN g i e v hm EE e EE N e e N T em B e M M MR e e WS e e A am -

.05 fluoride v ¢ 72.715 1602 6685 1 -0.63
.57 chloride s63.7 90,731 1483 5786 1 -0.84
.89 nitrite 7.7 574 .91% 4570 23336 1 -0.35
bromide ,o¥,7 665.834 313z 18306 1 -1.17
.21 nitrate gv.¢ - 732.271 3722 . 25901 1 -1.84
.53 phosphate /23, ¢ 657.323 962 11996 1 -0.58
.97 sulfate (e7.2 "739.999 2544 35177 1 -1.75
.79 oxalate /08-3 559.889 1118 20945 1 -2.05

o e e s R e R R e R M e e o S S e = e e v W e W e o m

Totals 4093 .683 19131 148133

oI NPkWNBE
N WNRB R R
[22]

Ly

File: 99110511.D13 Sample: CCV 94N2I1E
9.0 '

8.0
7.0
6.0

nitrite

Minutes



06710715 20:06 FAX

—_——— 21005
 HNF-1685 REV. 0
Sample Name: PREP BLK Date: 11/06/1999 00:39:07
Data FPile : C:\DX\DATA\99110511.D14 .
Method : C:\DX\METHOD\ANIONSa.met
ACI Address: 1 System: 1 Inject#: 14 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column
==================-==-====================-===============-=========ﬂz=======

Calibration Volume Dilution Points Rate Start Stop Area Reject

o s Em o T v e R . . W = e N e em e M e e e e e AR e e RN MR e MR R PR e A A M B o e W W e R W R Mm Gk R WD e e— MR RSy MR EE e o e

External 1 1 3300 SHz 0.00 11.00 50

kkkkkrkkkerk kb kA k ke xnkhhkt Dpak Report: All Peaks *****hkwkkhnduwkdhhkhrbanibnd

Pk. Ret Componéﬁt Concentration Height Area Bl. iDelta
Num Time Name - ug/ml Code
1 1.33 - : 0.000 14 59 1
2 1.5% chloride 0.017 19 1le 1 0.00
3 8.80 - - - 0.000 . 16 702 1
Totals < 0.017 49 878

5 File: 99110511.D14 Sample: PREP BLK

0.4
0.3
0.2
0.1 chiaride
-0.0 y I
-0.1
-0.2
-0.3
04

us

'0-5||||I11—|_l|||1i?l||1,|‘ll_lf|f

Minutes



06710715 20:07 FAX Idoos
HNF-1685 REV. 0

[ gample Name: §59T00173% Date: 11/06/1999 00:52:45
Data File C:\DX\DATA\99110511.D15
Method : C:\DX\METHOD\ANIONSa.met
ACI Addregs: 1 System: 1 Inject#: 15 Detector:CDM-1
Analyst Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 101 3300 5Hz 0.00 11.00 50

Fhhkkhekhkkhkk bk bk hbwkkd Paak Report: ALl DPeaks kv krwkhkkkdhhhdkhhhbdhhhhbhdd

Component

Pk. Ret Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code ’
1 1.05 fluoride ’ 2.770 57 197 1 0.00
2 1.58 chloride 22.967 378 l4c4 1 =-0.42
3 1.89 nitrite 238.766 1891 9371 1 -0.35
4 3.21 nitrate 601.896 3011 21174 1 -1.63
5 4.56 phosphate 39.703 59 770 1 0.00
6 5.97 sulfate 61.182 176 2534 1 -1.75
7 7.79 oxalate 115.232 218 4048 1 =-2.05
Totale 1082 .516 5790 39558
File: 99110511.D15 Sample: S99T001739
4.0
nitrate
30 |
2.0
us
10 chlari
fiuoride | phourhate sulflate oxallat.
0.0 — Y G
L 1 T T LI L T 1 | | T '|_1 T T 7T ] T 1 T T T 1
o 2 4 6 10
Minutes

155



06-10/15 20:07 FAX

HNF-1685 REV. 0 oor
===========:==l==l-=-===============================3==="—'=ﬂ=="—"========2=========
Sample Name: SS9T001739 DUP Date: 11/06/1999 01:06:23
Data File : C:\DX\DATA\39110511.D16
Method : C:\DX\METHOD\ANIONSa.met
ACI Addresgs: 1 System: 1 Inject#: 16 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

o o Em R e e me A Em EE o Em Em  WR M e e e R R e o Er e M Er S Em Er e Er S mr mr e e Em WP M ome e Mk re S b b MR o e W Ak e R Rm oam S M e e e oam wm —

External 1 101 3300 5SHz 0.00 11.00 50

Fekkkurhhdthbbkkbkrbkddkwat*r Poak Report: All Peaks *** kddwrhusdtdhhdhr bk RAeR

pk. Ret Component Conicentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
2 1.05 fluoride 2.76¢6 53 197 1 0.00
3 1.38 . 0.000 18 86 1
4 .1.58 chloride 22.114 366 1410 1 -0.42
5 1.89 nitrite 239,902 1887 9417 1 -0.35
6 3.22 nitrate 477 .798 2341 16705 1 -1.43
7 4 .56 prhosphate 22.200 ° 48 457 1 0.00
8 5.97 sulfate 60.755 174 2514 1 -1.75
9. 7.79 oxalate 118.126 223 4157 i -2.05
Totals 843 .661 5111 34943

Iﬁhﬁ'99110511JDI6\Sanqﬂa:S991001739IDLH°
4.0 '

3.0

nitrate

phosrhate suliate oxnlate

- A A

Minutes



06/10/15 20:07 FaX

idoos
HNF-1685 REV. 0
| Sample Name: S99T001739 SPK | pate: 11/06/1999 01:20:01
Data File : C:\DX\DATA\99110511.D17
Method : C:\DX\METHOD\ANIONSa.met
ACI Address: 1 System: 1 Inject#: 17 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

o am mm r e rm o o e e e e m e G v N e W e e W e e e W mm M MM e e oam Em S Em e MR e e e e S N e Em ek MR e MR omm e Sa em e v e e e e e A e

External 1 101 3300 &Hz 0.00 11.00 50

*kkkkkkkkkkkkkxkkk ks hknnkk** Dogk Report: All Peaks *dkkkdddwtddhhhrkhhrkrhhhinn

Pk. Ret Component Concentration = Height Area Bl. %Delta
Num Time Name ug/ml : Code
1 0.93 0.000 17 68 2
2 1.05 fluoride 68.079 1564 6248 2 -0.63
3 1.57 chloride 110.638 1822 7064 1 -0.8B4
4 1.89 nitrite 775.386 6363 31767 1 -0.35
5 2.82 bromide ' 622 .616 2928 | 17074 1 -1.40
6 3.19 nitrate 1340.,650 6833 48426 1 -2.45
7 4 .53 phosphate 647.121 968 11808 1 -0.58
8 5.92 sulfate 746.484 2126 35494 1 -2.63
9 7.79 oxalate 642 . 683 1293 24098 1 -2.05
Totals 4953 . 655 23914 182046

File: 99110511.D17 Sample: $99T001739 SPK

8.0 nitrats”
7.0 IﬂFB {

6.0

5.0

4.0

usS 39

2.0

1.0

0.0

- -1.0

phosrhate

]
N

I e o 5 S B S B B H
&

10
Minutes
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worklistdata2 Version 3.0 01/04/99 g Page: 1
11/15/99 12:51 HNF:1685 REV. 0 |

LABCORE Completed Worklist Report for Worklist# 31676

Analyst: vim Instrument: [C4551 Book#: 9SN21E
Method: LA-533-105 Rev/Mod _[F~—|
Worklist Comment: S-111 GRAB RERUN @IC-01 DF=41 OR 101

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
L g/
1 ccCB o eIC-QC CL Qc 1 <1.70e-2 . \l.ﬂ/.!n
L

1

:'f &

1 <1l.208-

3 cov 0 aI1Cc-QC OXALATEZ QC 5.17e2 5.0%e+02 $0.453 % Reaovery
1.00a-02
<1.25e-1

94
eI1c-01 <1,208-

559.900

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistdata2 Version 3.0 01/04/99

HNF-1685 REV. 0 Page:

11/15/99 12:51

LABCORE Completed Worklist Report for Worklist# 31676

deq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
6 pup 899T001738 0 W @IC-01 804-02 S8OLID ? 1.19e:+04 ®FD
& bUP 899T00173% 0 W @€IC-01 OXALATE2 SOLID ? 2.408404 RFD
7 8PK Ic
SRR 5
7 BPK 899T00173% ®IC-0 . .
7 88K | geem001739. 0 W @TCNe1 WD3-02 SOLID - gisbad @:68ed2 T 13797 % Recovery SRR
7 SPX S99T001739 0 W @IC-01 PO4-02 SOLID €.3502 §.640+02 104.567 % Recovery
708PK. . 8¥STOSIINN O W GXC-0Y SOM-02 SOLTD . 6.30e2,  0:00esa0 1 0000 & Recovery
7 8PK 883T001739 ¢ W @IC-01 OXALATEZ SOLID 5.23e2 0.008+00 0.000 % Recovery
[ ]

Final page for worklist# 31676

Analyst Signature Date Analyst Signature Date

Reyiewer Signature

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



06716715 08:49 FAX

.._ . \ — 001
HNF-1685 REV. 0
11/09/99 09:09 : Page: 1
ws2 .
LABCORE Data Entry Template for Worklist# 31676
— QS XT—ES—
Analyst: VU _ mstrument: 1IC Y Book# Q4NA|~E <oV
Method: LA-533-105 Rev/Mod F -
Worklist Comment: S-111 GRAB RERUN @IC-01 DF=41 OR 101
S Type Samplei# R A Test Matrix Group# Project
1 CCB . @IC-QC QC
2 LCS-INST ®IC-QC  QC
3 cev @Ic-QC QC
4 BLNK-PREP @IC-01  SOLID
5 SAMPLE £§99T00173% 0 W @IC-01 SOLID 99000304 S-111 GRAB
Analytes Requestad: F-02 , NO3-02 , PQC4-02

6 DUP $99T001739 0 W @IC-01  SOLID
7 8PK. 899T001739 0 W @IC-01 SOLID

Final page for worklist # 31676

M\’N\m u-1-44
ignature Date Signature Date
Data Entry Comments: . ' { i} J L/ . . ‘ O
Wg@r L, i U i S Sk e o X P
77, Gﬁ
/)5 =FF - Jal ditat /zr//ﬁ? 77

L Jeen B2 216 TbnIoU Sy ey 2
.27

§ = Worklist Siot Number, R = Replicate Number, A = Aliquot Code.
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06/16/15 08:49 FAX

ooz
HNF-1685 REV. 0
| Sample Name: CCB pate 11/11/1999 13:55:37
Data File : C:\DX\DATA\95111101.D01 .
Method : C:\DX\METHOD\ANIONS.MET
ACI Address;\l, System: 1 Inject# 1 Detector:CDM-1
Analyst 0 ; UBI—I 4A/AS4A anion column
L Y L L T T L Tt )& ___-_-'__ll- T IR T N RS S S S TS S EE =R E

Calibration Volume Dilution Points Rate Start Stop Area Reject.

e e S e v e B A R e N MR R M —— MR M mm ey Am Em e SR SN mm Ee M M R A e W e AR mm mw Ee W e L mm Em R Me RA S M W M T e e e eh ke - T E e

External 1 1 3300 bBHz 0.00 11.00 50

FRAKXARIA RN AKX I XA AR F kNN k¥ ¥ ¥ % Deak Report: All Peakp **¥dhkddkxardkrbrairdkhrhhtd

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
Totals ) 0.000 0 0

File: 99111101.D01 Sample: CCB

-0.00
-0.02
-0.04
-0.08
-0.08
msﬂjo
-0.12
-0.14
-0.16

-0.18

-0.20 AN S A R S B B

Minutes

TS CHEI"iﬁCf\LTFp}"*?\‘C’l LOOIST/CHEMIST TH 3?'
F‘.L![:.5H..QT“?ON/?%N#‘\L’ 15 ON PAGES H,l To ALl
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06/16/15 08:48 FAX 1210037

HNF-1685 REV. 0

e R AR E TN T S T S T T R E T R S TR T R E I S SR E S SRR EEET =

Sample Name: 95N21-E LCS Date: 11/11/1999 14:08:19
Data File C:\DX\DATA\99111101.D02 :
Method : C:\DX\METHOD\ANIONS .MET :
ACI Address: 1 System: 1 Inject$#: 2 Detector:CDM-1
Analyst _ Column: AG4A/AS4A anion column
Tt 1 i3 11 1 11 1323t +t i1t i1 i34 1111+ 1+t 133 i i3t 1311+ 32+ 31 11111ttty

Calibration ' Volume

Dilution Points Rate Start

Stop Area Reject

ek e m e mm o ww e As mm e RN mm e Er e kR g Em Em e Aw e S e e v MR R e e RS A mm o e M M MR e fm Em e e e e e T W e G e e W e wm e we m am

External 101 3033 5Hz 0.00 10.11

Kxkkkhhkkdekkhkkhhwkhkkkkkkd® Dagk Report: ALl Peaks *hhkakadradrrhhhdrrtkrorrrss

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.91 0.000 20 86 2
2 1.05 fluoride Al 1O €3.618 1490 5829 2  0.00
3 1.57 chloride Gn.g50 ' 87.748 1377 5695 1 -0.84
4 1.87 nitrite 5 .54 455.095 3509 18333 1 -1.06
5 2.80 bromide q-gnl 616.963 2856 169213 i -2.10
6 3.18 nitrate W, (G 763.216 3965 27028 1 -2.65
7 4.56 phosphate AbL,a 614.195 945 11201 1 0.00
8 5.97 sulfate 0B, %y 662.162 2254 31384 . 1 -1.75
9 7.79 oxalate oq o8 518.239 1049 19360 1l -2.05
~Totals 3781.237 17465 135730

File: 99111101.D02 Sample: 95N21-E LCS
Sample:

hitrite

4.0
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06/16/15 08:50 FAX

@004
HNF-1685 REV. 0

Sample Name: 9%94N21-E CCV Date: 11/11/19%9 14:21:41

Data File : C:\DX\DATA\99111101.D03

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

ACI Address: 1 System: 1 Inject#: 3 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

e T s T T N L T SR S e EE IR S R N I T S R N T S RN RN A S T N N e T e E ST S e

Calibration Volume Dilution Points Rate Start  Stop Area Reject

m e i . e am e e e e e me b e R mm el MR e MR M AR i M et AN B AN M e AR MR Mo ME SN G e EE My ML e e e ek R e e o U A e e e T mr e e

External ‘ 1 : 101 3130 5Hz 0.00 10.43 50

khkkkxkkkhkkkxkkokkkkkkkk** Peak Report: All Peakg **x*kxrakddhkhhrhhhhhhddkhkrhr

Pk. Ret Component Congentration Height Area Bl. %Delta

Num  Time Name ug/ml . Code
1 1.05 fluoride (6q, (K] €69.647 1486 6396 1 -0.63
2 1.57 chloride &q 3( 86.899 ‘ 1369 5541 1 -1.26
3 1.87 nitrite 1.1 521.127 4065 21086 1 -1.06
4 2.79 bromide ag, g 619.268 2879 16978 1 -2.33
L] 3.17 nitrate Qe g1 677.679 3466 , 23918 1 -2.86
6 4 .56 phosphate ‘ ‘\$,\\“§g%ﬁ971 941 11362 1 0.00
7 5.97 sulfate ‘?'7,/- - 70.529 2311 31791 1 -1.7%
8 7.79 oxalate Q¢2.3508.500 1027 . 18589 1 -2.05

Totals - 3776.619 17544 136062

File: 99111101.D03 Sample: 94N21-E CCV
1

40 nnfato
|
3.0
2.0
usS
phoarhate
1.0
0.0
L iﬁ‘l T T 1 T] ] I‘_‘I_I—I_I'—l I l )] T T lﬁ
0 2 4 6 8 10
Minutes
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06/16/15

08:51 FAX

@oos
HNF-1685 REV. 0

e s T TR R S e e s R N I R N IR E SRR RN R e e e R S E T

Sample Name: PREP BLANK Date: 11/11/1999 14:32:59
Data File C:\DX\DATA\99111101.D04 ‘

Method C: \DX\METHOD\ANIONS .MBET

ACI Address: 1 System: 1 Inject#: 4 Detector:CDM-1
Analyst Column: AG4A/AS4A anion column

A SN S S S S S T S e S R S S S S E S S R R e S S e S S T S S S T s N T T T S e S s R S S e s R =

Calibration Volume

DPilution Points Rate

Start

~ Stop Area Reject

- S R AR iy e o e T R M Em ww A A e

Extexnal 1 1

*hkARR R AR IR h kKN kk Rk hkk* k¥ Peak Report: All Peaks *hwrdkhhhduddhkkhadwidhhhdhk

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
2 1.59 chloride 0.018 21 126 1 0.00
Totals 0.018 21 126

, File: 99111101.D04 Sample: PREP BLANK

0.3
0.2
0.1
-0.0
g 0.1
-0.2
0.3
-0.4
0.5
06+

chloride

u

Minutes
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HNF-1685 REV. 0 Koos

06716715 08:51 FAX

eSS T ST TSR E R S S S S S S S S S SN S E N T S e S s T T S e e e s s e =

Sample Name: S99T001739 Date: 11/11/1999 15:01:21

Data File C:\DX\DATA\99111101.D06

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

ACI Address: 1 System: 1 Inject#: 6 Detector:CDM-1
Analyst Column: AG4A/AS4A anion columm '

Calibration Volume  Dilution Points Rate Start Stop Area Reject

External ' 1 8.26

Thhkhhkkhwkkkkkkkkkkkwkkk k% Dogk Report: ALl Peaks *wwkkwdkkdddnkihhkrkrrrdddkkdn

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.92 0.000 65 367 2
2 1.05 fluoride 3.544 345 1504 2 0.00
3 1.17 L 0.000 160 209 2
4 1.56 chloride 22.549 1701 6924 1 -1.68
5 1.87 nitrite ' 237.793 9370 47466 1 -1.06
6 3.11 nitrate 631.000 16102 115820 1 -4.90
7 4 .56 phosphate 36.713 271 3229 1 0.00
8 5.97 sulfate 52.853 826 11717 1 -1.75
9 7.79 oxalate 114.737 1126 20638 1 -2.05
Totals 1099.188 29967 208575
File: 99111101.D06 Sample: S99T001739
16 '
14
12
nitrite
10
8
usS 6
4
chlarid
lat:
2 ﬂuolrida I phosrhate Bulflate oxalate
0 L'“I‘ — A _A
-2
IIIllllllllll‘illll’lllllllll]l|IIII]!|II|ITI’IIT
0 1 2 3 4 5 6 7 8 9
Minutes
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5 08:51 FAX g 007
i HNF-1685 REV. 0

Sample Name: S99T001739 DUP Date: 11/11/1999 15:14:24
Data File : C:\DX\DATA\991112101.D07

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

ACI Address: 1 System: 1 Inject#: 7 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

o am mA MR Em ER i o R R MR AR e mm mm s e W S e W Em R MR MR A M AN BN MR S ey AR M SN MR e e EE M SN W Am R e mv mm Em e e e mm RN A AN — AR R i e am w wm

External 1 21 3300 5Hz 0.00 11.00 50

Kkakhhkhkhkhkk kR ko ke AR aR*h*t Poak Report: All Peakp **whdhkkdhhdhrdhhrkhrrthrrhn

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name © ug/ml : Code
1l 0.93 : o 0.000 68 382 2
2 1.05 fluoride 3.326 31le 1408 2 0.00
3 1.17 -0 0.000 165 9503 2
4 1.56 chloride 23.321 1727 7163 1 -1.68
5 1.87 nitrite 251.794 9588 50366 1 -1.41
6 3.12 nitrate © B03.796 12661 90602 1 -4.49
7 4 .56 phosphate 32.424 261 2858 1 0.00
8 5.97 sulfate 60.255 884 13419 1 =-1.75
9 7.79 oxalate 121.777 1165 21927 i -2.05
Totals . 996.693 26835 189028

File: 99111101.D07 Sample: $99T001739 DUP

14 nﬁmn

usS

phoarhmb

{ 1 T T | T T T L I ]_ 1 ! T l—l_ T I I ] T LI I T ¥

Minutes
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HNF-1685 REV. 0
Data Reprocessed On 11/15/1999 09:03:58

| Sample Name: $99T001739 SPK Date: 11/11/1999 15:28:55 |
| Data File : E:\DATA\99111101.D08 |
| Method : C:\DX\METHOD\ANIONS.MET |
| ACI Address: 1 System: 1 Inject#: 8 Detector:CDM-1 |
| Analyst : Column: AG4A/AS4A anion column |

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 21 3300 GH=z 0.00 11.00 50

Kkkkkkkkkhkhdkkkkhkkkkkxxkkx* Poak Report: All Peaks ****khadkkdkhdhhhhddkhdkkdhkkhsk

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.93 0.000Q 68 318 2
2 1.05 fluoride 17.882 1708 7943 2 -0.63
3 1.56 chloride 40 .882 3107 12630 1 -1.68
4 1.87 nitrite 336.726 13353 68171 1 -1,06
5 2.78 bromide 120.351 2842 15829% 1 -2.80
6 3.09 nitrate B04.613 20691 152159 1 -0.11
7 4 .56 phosphate 169.535 1254 14524 1 0.00
8 5.92 sulfate 187.491 2609 43102 1 -2.63
9 7.73 oxalate 222 .373 2103 40384 1 -2.73

Totals 1885.852 47737 355460

File: 99111101.D08 Sample: S99T001739 SPK

40
30
nitrate
20
usS nitrite
10 .
fuort eIolnd phosrhate sulfate oxallate
0 A
I T T T i T I T I i ! T ! I || I T ! ! ‘ T I T T T T !
0 2 4 6 8 10

Minutes

2167



worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0
11/22/99 09:52

LABCORE Completed Worklist Report for Worklist# 31791

Page:

I.

Analyst: rwk . Instrument: 1C45S1 Book#: 10_1N21A
Method: LA-533-105 Rev/Mod _j~-2_
Worklist Comment: S-111 GRAB RERUN FOR @IC-01 PO4 ONLY DF=2121

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

cce
cca
cm
cen

Cetihowsz T e
ug/mL

ecn
CCB
Vigy
CCB
LeS-INST
DCS-;&ST
1CS-INST

M el R

reli3Be-1 0 G :
1 <1l.05a-1 ug/mL

64,0 T6.61es01 ] 17 1030281 % ‘Reaovery T i

Recovery

34585 3
‘LFS-;HﬁT ‘ 100.480
‘Les-TNsT. | i

LCS-INST
‘Les-NsT i
LCS-;NET

x

:

106.142 %

$5.000 %
ey
LY

Recovery. ;'
98,880 Recovery
| 38,696 X Racovery

Recovaery

BseT001730
899T001730

séﬂfhicﬁ
puP
pUP
bUR 899T001730
DUP . I 839T001730
DUP B99TO01T730
‘DUP - . s99T001730
pup 8997001733
DUP i 899TOAITHI
pop $95T001733
DUF . BIIT0O1733
puP 997001733

o 86 be 6. e 670 be B e 6.0 0o O 0 B o 00 0 0 @ o o

LIQOIh 7
LTIQOID - 2.36a403
LIQOID

2 LIQUID
LIGUID
01 ‘LregI
erc-o1 ~ LrUID
'nié;hi'ff rnyqoIn
€IC-01  MNO3-02  LIQUID

036403 0 0 xep
a.72e404 ~ mPD
<1283 7 : RPD

B

1,70.005 ) RPD
@ICi0L  PO4-02°0 LIQUID  3.02e403  3i7%aé03 . 51,143 RED
eIC-01 304'92 LIQUID T 3,31e403 RPD
eIC-01 OXKALATEI LIQUID v <1.07ez - RPD .

ooP . B99TO01733
DUP 599T001733

--l-.I‘-l--l-)-.l-l-llllllblulUIUIU!_I.I!#‘_UU_I.-IUIJ(.J__&A‘UNNNNNNNHHH‘H‘HHHPH
. . B - : PR a - N

o o & o o o 0. 00 6 8.8

DU’ 533TQ01733

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistdata2 Version 3.0 01/04/99

11/22/99 09:52

HNF-1685 REV. 0

Page:

LABCORE Completed Worklist Report for Worklist# 31791

2

Seq Type
8 sex
B 8PK
8 sex
8 SPK
8 sex
8 8PX
B SPK

899T001733

o po o0 o

o o

Sample’ R A
893T001732
89?T001733
- s39m001733

g??TOOITll
| ssmo0inaa

@IC-01
&Ic-01

@IC-01

i eYes0l

€IC-01

eIC-01

Cexcien

- exciel s

Test

Matrix

Actual

Found DL or Yield Unit

y-03 LIQUID 64.0  0.00a+00
cL-02  LIQUID $0.0  0,00a+00
M02-02 LIGUID . | 841 9.00es00
BR-02  LIQUID 625  0.00e400
NO3402° i LIQUID i il 98 g, 006400,

. LIQUID 838 6.15e02
804-02° L19UID. 0 Ygs0 0 00es00 ¢
OXALATE2 LIQUID 521 0.00e+00

0.

o
VD.
]
"]

000 % Recovery

+600 X Recovery
000 % Rezovary
.000 % Recovery

850 % Recovary

07000 % Recovery
96.

000% Regovary . T

000 X Recovery

Final page for worklist# 31791

Analyst Signature

Date

8?77/00/733”% oy,

Analyst Signature

Nad M&'MLML (,Mac»j

Date

Alids
VACPS

+

Units shown for QC (BLK/BKG) may not reflect the actual units,
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11,/20/99 04:31 FAX

dioo1
11/19/99 09:28 HNF-1685 REV. O Page:
" LABCORE Data Entry Template for Worklist# 31791
Analyst: HA Instrument: 1C 455 | Book# join2i-4

Method: LA-533-105 Rev/Mod ! "%
Worklist Comment: S-111 GRAB RERUN FOR @IC-01 PO4 ONLY DF=2121

5§ Type Sample# R A Test Matrix Group# Project

1 CCB @IC-QC Qc

2 LCS-INST @IC-QC Qc

3 CCv | @IC-QC Qc

4 SAMPLE 599T001730 0O @IC-01 LIQUID . 99000304 S-111 GRAB
Analytes Requested: P04-02

5 DUP 895T001730 0 @IC-01 LIQUID

6 SAMPLE §89T001733 0 @IC-01 | LIQUID 99000304 S-111 GRAB
Analytes Reagquested: P0O4-02

7 DUP §%9T001733 © @IC-01 LIQUID

. B8 SPK 8$99T001733 0 @IC-01 LIQUID

Final page for worklist # 31791

_M 1 /a7
ignature Date

Signature Date

(2279

R Zy/rd

$/77/ M0 E2C SV

§ = Worklist Slot Number, R = Replicate Number, A = Aliguot Code,
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11/20/89 04:31 FAX idooz

HNF-1685 REV. 0
Sample Name: CCB Date: 11/19/1999 21:23:55
Data File : C:\DX\DATA\99111801.D01 = .
Method + C:\DX\METHOD\ANIONS .MET B
ACI Address: 1 ystem: 1 Injectf#: 1 Detector:CDM-=1
Analyst 72; > Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

. e e R R e e e A v ar e Em W m— M B Bm M Mm m e e T - v e wm aw

External 1 1 3300 5S5Hz 0.00 11.00 50

*kkkkk¥EAREAX kX Ak XX *k*kk k% Ppak Report: All Peaks whkkkhhkkkhkhdr kb hhhhk kb k hdodn

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml o Code
1 1.39 0.000 26 i35 1
Totals 0.000 26 135

0 File: 99111801.D01 Sample: CCB

0.4

-0'5 l. T T [ | T L) I t l T T I I I [ 1 T T I 'I T I 1 | T

Minutes

SIGNATURE ABOVE REPRESENTS CHELICAL TECLNGL ORI
S ey = MEFRES § el et U 3L Wt B B A 9 o] 'C’[- .r'\:i‘-. ‘- :”-:i 5 !
COMPLETEDVERIFIED THE CALIBRATIGIVANALY SIS Gt gAé?EstﬁL[WT‘BE}&g

(L)
«J
o



11/20/99 04:31 FAX

[doo3

HNF-1685 REV. 0

- 3 1 & 1 i ittt L ikt 3 3 3T Rt - A T

Sample Name: LCS 101N21-A Date: 11/19/1995 21:41:27

Data File C:\DX\DATA\99111801.D02 r .

Method : C:\DX\METHOD\ANIONS.MET -

ACI Address: 1 System: 1 Inject#: 2 Detector:CDM-1
Calibration Volume Dilution Points Rate Start Stop Area Reject
External 1 101 3300 5Hz 0.00 11.00 50

*hkkkhkxkkdkkkkk kA Nk kk*or k44 Doak Report: All Peaks *¥*rwsdkdkwkbdkhdrdhhahhhhrhdss

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.91 ) 0.000 i9 72 2 _
2 1.06 £fluoride 66.056 1476 6058 2 0.63
3 1.38 ' 0.000 21 97 1
4 1.59 chloride 85.922 1415 5478 1 0.00
5 1.90 nitrite .509.136 4046 20586 1 0.35
6 2 .86 bromide 62B.3867 2814 17237 1 0.00
7 3.25 nitrate 699 _399 3534 24706 1 -0.41
8 4 .56 phosphate 633.636 969 11559 1 0.00
S 5.97 sulfate 683 .526 2256 32424 1 =-1.75
10 7.79 oxalate 553.183 1013 20650 1 -2 .05
11 10.13 : 0.000 i6 668 1
Totals 3859.225 17579 139577
File: 99111801.D02 Sample: LCS 10IN21-A
|
4.0 nitrate
3.0
2.0
uS ]
phosrhate axalate
1.0 '
0.0 !
T T T T [ 1} 1 b 1 I 1 1 T [ 'I ] T T T I T ] | | 1 T 1
o 2 4 6 B 10

Minutes



. 11/20/99 04:32 FAX

Boo4
HNF-1685 REV. 0
Sample Name: CCV 100N21-A . Date: 11/19/1999 21:57:24
Data File : C:\DX\DATA\939111801.D03 I
Method : C:\DX\METHOD\ANIONS.MET . _:
ACI Address: 1 step: 1 Inject#: 3 ' Detector:CDM-1
Analyst : Iﬁ /W Column: AG4A/AS4A anion column

EE S S S S R S N RN RS S S N S S RS S S R S R R S S S S E T S S S e S S T E S T T S E R T e E S E e e RS REE ==

Calibration Volume Dilution Points Rate Start Stop Area Reject

- e e e e e e EE Em e m R M M mm e e M R W e T M me b e e e e WY RS S e mm M s E A AR W MR MR e e M Em M e e v W e G A S ES As A e

External 1 101 3300 5Hz 0.00 11.00 50

*kkkkkkkkekrkxrxkxrakrk**xs* Pegk Report: All Peaks **d¥wkdddkdkhdhherddddhhdthhns

Pk. Ret Component . Concentration Height Area Bl. %Delta
Num  ‘Time Name : ug/ml Code
i 0.91 0.000 19 76 2
2 1.06 fluoride 63.180 1483 5788 2 0.63
3 1.59 chloride . 86.370 1389 5507 1 0.00
4 1.90 nitrite 539.625 4186 21859 1 0.35
5 2.85 bromide - 618,488 2831 16956 1 -0.23
6 3.25 nitrate 681.033 . 3396 24039 1 -0.81
7 .4.56 phosphate 622.677 969 11357 1 0.00
8 5.97 sulfate 688 .668 2326 32674 1 -1.75
9 7.79 oxalate 525.717 1004 19644 1 -2.05
10 8.85 0.000 .17 . 402 1

Totals 3825.759 17619 138303

File: 99111801.D03 Sample: CCV 100N21-A

4.0 nitrate

3.0

2.0

us
oxalate
1.0
c.0 [
] T ] 1 I 1 1T 1 1 | i T 1 I T T T T I 1 1 T | ! T T
0 2 4 6 10
Minutes



1172099 04:32 FAX

5005

HNF-1685 REV. 0

===============================================:===========================

Sample Name: S$99T001730 Date: 11/20/199% 03:11:49

Data File C:\DX\DATA\99111811.D17 -
Method : C:\DX\METHOD\ANIONS.MET .
ACI Address: 1 System: 1 Inject#: 17 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 2121 3300 5Hz 0.00 11.00

kkk kAR EF IR A AR AR AR XN R kA **+ Peak Report: All Peaks **k*dwdddkkdhdduddkihhhhdsrseds

.63

.62
.17

.17
.63
.38

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.90 0.000 169 1086 2
2 1.06 fluoride 198.867 203 810 2 0
3 1.14 0.000 376 2041 2
4 1.51 chloride E365.516 4007 16483 1 -4
5 1.83 nitrite 6€2330.682 24424 129758 1 -3
6 2.98 ) '0.000 50507 427819 1
7 4 .51 phosphate 2261.096 174 1989 i -1
B £5.92 sulfate 4537 .,114 659 9B96 1 -2
9 7.84 oxalate. 405 .968 21 411 1 -1
Totals 75099;245 80541 590293
File: 99111811.D17 Sample: S99T001730
80
70
60
50
40
uS 13
20
10 phosrhate sulfate oxalate
0
-10
T T 1 1 l ] ] 1 T ] T 1 T T —l' ] 3 I 1 l T | T T | | SR
0 2 6 10,
Minutes

174



11/20/99 04:32 FAX

@006
HNF-1685 REV. 0
Sample Name: 599T001'730 DUP Date: 11/20/1999 03: 23 58
Data File : C:\DX\DATA\99111811.D18 : -
Method : C:\DX\METHOD\ANIONS .MET .
ACI Address 1 System: 1 Injectf#: 18 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

- e e em Em o v RN R am e m Em P P G E e ek b e S mm we R S Ae e e e v e e e e A e e e e oy B AN ey B e A e e ke R E Ee M Ee e e e

External 1 2121 3300 5H=z 0.00 11.00 50

*kkkhkkkkhhkhkhkkkkkkkkk k¥ * Dpak Report: All Peaks **kkskdrd kb r kb hx kA hohdkorbn

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.91 _ 0.000 217 1422 2
2 1.09 fluoride 224.240 228 220 2 3.16
3 1.16 - » 0.000 401 2190 2
4 1.56 chloride 5727 .831 4090 17618 1 -1.&8
5 1.88 nitrite 63710.017 24528 132878 1 -0.70
6 3.03 . 06.000 51129 431245 1
7 '~ 4.56 phosphate . l472.768 144 1316 1 0.00
B  4.96 0.000 77 1923 1
9 5.97 sulfate 3817.898 T 653 B264 1l -1.75
Totals 74952 .754 81468 597777

File: 99111811.D18 Sample: S99T001730 DUP
80 '

70
60
50
40
uS ag nitrite

20

chleti
10 ﬂuoride l . phosrhate sulfate

-10

Minutes

1741



worklistdata2 Version 3.0 01/04/99 Page: 1

LABCORE Completed Worklist Report for Worklist# 31795

Analyst: vim Instrument: [C45S1

Method: LA-533-105 Rev/Mod /~-Z_
Worklist Comment: Rerun #2 S-111 Grab for @IC-01 for PO4 at DF of 2121 or 1111

Book#: 10IN21A

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

C<1.2052
| <1.70e-2
e1.08e-r

<1l.25e-1
Y e1.39m-1
<1.208-1

e oo o e o o O

<1.05e-1
€.35e401
8.60a+01

, §-1lee02

CU6.77ek02 |
5.34e+02

7 6.30e401

_ccv B.3§§+91

Recovaery
SR I20w402

101.919
‘8397061733
- 899T001733

i T
DU? ) 39’T0917?3.

DOP . 8897002733
boP 5997001733

. 899T001733

S?‘_ 835T001733

o o o 6 0D 0’0 B @S 6 606 0 00 e 6O

997001733 1¢-01
SPK 8997001733 e1c-01
BPK .. . E39T001733 Lere-01
sPK $99T001733 e1c-01
sPK 599T001733 e1c-a1
PR $99T0OL733 ®Ic-01
SPK © $99T001733 e1c-01

LIQUID

L

NQ3-02 LIQFID

PO4-02 - LIQUID'

804-02 LIQUID

" OXALATEZ LIQUID

ot
LIQUID
LTG0
1010

LIQUID
CLZ02 - LIQUID G
HNO2-02 LIQqID
‘BR-02" LLIGUID ©

7.730+04
«1.3582
1.08e+05

2 200403

2.7304+03

0.00a+00

0.008400

0.00a+00

. 0.00es00 .

0.00a+00
‘.1?;;#2
0.00a+00
0.00a4+00

<iiyezr i

0.000

0.000

0.000
97,165
0.000
0.000

Rec:

Racovery

-iaaovdéy'

Recovery

Rocﬁvcry

;occv-ryr

fY“

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

174.7



worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0 Page:
11/22/99 15:23 '

LABCORE Completed Worklist Report for Worklist# 311_795

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

Final page for worklist# 31795

Analyst Signature Date Analyst Signature Date

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

1743



11/22/99 15:27 FAX 3721143 2B HALL

@oo1

- HNF-1685 REV. 0 _
11/22/99 09:45 Page: 1

ws2 LABCORE Data Entry Template for Worklist# 31795 -

SIVNSTA LTSS

Analyst: _\Lu_ﬂ__lnstmenh IC V455 Book#lGONMA eV
Method: LA-533-105 Rev/Mod € =%

Worklist Comment: Rerun #2 S-111 Grab for @IC-01 for PO4 at DF of 2121 or 1111

8 Type Sample# R A Tést Matrix Group# Project

1 CCB o @IC-0C  QC

2 LCS-INST @IC-QC QC

3 cov ' eIc-0C  Qc

4 SAMPLE §99T001733 0 @IC-01 LIQUID 99000304 S-111 GRAB
Analytes Requested: P0O4-02 '

5 DUP §99T001733 © ®@IC-01  LIQUID

6 SPK §99T001733 0  @IC-01 LIQUID-

" Final page for worklist # 31795
VUNasaun, I1-23.~94

Signature Date ' Signature

Date

3/ 7954/0V.CSV | .
8 = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

74 4



11/22/99 15:27 FAX 3721143

2B HALL ooz
HNF-1685 REV, 0
| Sample Name: CCB ' " Date: 11/22/1999 13:11:07
Data File : C:\DX\DATA\99112201.D01 , I
Method : C:\DX\METHOD\ANIONS.MET ' : _ y
ACI Address: 1 System: 1 Inject#: 1 : Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column o

Calibration Volume  Dilution Points Rate Start  Stop Area Reject:

e e AR e Em o e e e Em Em A e e Er G we BB e A e e S W SR M T e e e s S e mL e B Bm g e A e e mm v Bm e R SN wk EE EE e s N A B e e e e

External ‘ 1 2 3300 5Hz 0.00 11.00 50

whkakkkdkkkkkkkkkkkkkkkk¥¥*k¥* Peak Report: All Poaks **kkkhkdhkkhhkhhhhhhdhhhidh sk

Pk. Ret Component . - .Concentration Height . .Area Bl. %Delta
Num Time Name ug/ml. Code
Totals © 0.000 0 0

LY

File: 99112201.D01 Sample: CCB

~ .03
0.02
0.01
0.00

-0.01
4s 002

-0.03

-0,04

-0.05

-0.06

-0.07 |—

Minutes

IGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
%gh!}SLgTEDNERIFIED THE CALIBRATlONIANALYS\S ON PAGES ) ¥.5T0_{ 7%, 10

[N

A24.5



11722799 15:28 FAX 3721143

2B HALL @003
HNF-1685 REV. 0
| Sample Name: 101N21-A LCS Date: 11/22/1999 13:23:17
Data File : C:\DX\DATA\99112201.D02 : A
Method : C:\DX\METHOD\ANIONS.MET -
ACI Address: 1 System: 1 Inject#: 2 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate . Start Stop Area Reject

o wm m m m hp e g e m de By e e A Em e mm e W e R w e e B Sy g e A A e Ee T e e e m e e T e e A e e b v S m w = e R R W e A EE W e e A

External 1 101 2954 GS5H=z 0.00 9.84 : 50

whkkkkkkkkkkdkkkkhkkkkkkk*** Poak Report: All DPeaks *ddkhddkhwrkkhdorkhhhhddrdhinks

Pk. Ret Component Concentration = Height . Area Bl. %Delta
Num Time Name ug/ml Code
1 0.92 : g TN 00 .14 - 65 2
2 1.05 fluoride a8, 186 63.463° 1486 5815 2 -0.63
3 1.57 chloride - Q5,89 86.022 1438 5485 1 -1.26
4 1.87 nitrite QR UT 478.617 3500 - 19313 1 -1.41
5 2.79 bromide Q.69 616.795 2942 16908 1 -2.56
6 3.16 nitrate Isk.Q\ 737.684 3820 . 26098 1 -3.27
7 4.45 phosphate qlbp, 83 611.088 938 11144 1 -2.34
8 5.81 sulfate . 0.7 677.376 2039 32124 1 -4.39
9 7.63 oxalate | ped.yy 533.731 1092 - 19949 1 -4.07
Totals 3804.776 17670 136901

File: 99112201.D02 Sample: 10IN21-A LCS
40 | | R

3.0

20
usS

phoarhate
1.0

0.0

[[ll.-llll‘l'lllll1llllIillllll—;’llrlrlil
3 4 . 5 6 7 8 9
Minutes

T T T T T T[T TTT
0 1 2

174.(



11/22/99 15:28 FAX
_37'{1}43 2B HALL @oos
HNF-1685 REV. 0
("E;mglé'ﬁ;;;?'iaam N A Date: 11/22/1999 13:37: 29
Data File : \DX\DATA\99112201.D03 I 3
Method : C:\DX\METHOD\ANIONS .MET . T
ACI Address: 1 System: 1 Inject#: 3 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume .Dilution Points Rate Start  Stop Area Reject

External 1 101 3300 5Hz 0.00 11.00 50

FhA kAR KK ALK KR kKR h kKX X ¥* Doak Report: All Peaks *hxrhkrdkdrrdhhkkrkrkdhbhhdd ks

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

Num Time Name ug/ml : "~ Code
2  1.05 fluoride A 63,029 1449 5774 2 -0.63
3 1.56 chloride - 98.5] 83.571 1377 5328 1 -1.68
4 - 1.86 nitrite . Q4. g5 520.038 4194 21041 1 -1.76
5 2.78 bromide . 100.03:--630.154 2962 17288 1 -2.80
6 3.16 nitrate NS 692.675 3565 24462 1 -3.27
7  4.45 phosphate - ‘33.33 618,051 942 11272 . 1 -2.34
8 5.81 sulfate 100.%0 93 439 2152 . 32907 1 -4.39
9 7.63 oxalate 18 T 531.271 1057 ° 19856 1 -4.07

Totals 3832.228 17696 137927

File: 99112201 D03 Sample. I00N21-A CCV

40 : nlt'fate

3.0

2.0
usS

1.0

0.0

Minutes

1747



HNF-1685 REV. 0
Data Reprocessed On 11/22/1999 14:53:42

R . S o mt s oo o T  mm e e i o e i e R A T I I T Ml o i e e e mm e e o et M Ak e e e e vk A A e L A R E— ¢ v M A Mt Et A A
et e e S S S T Tttt

| Sample Name: S99T001733 | Date: 11/22/1999 13:53:56 |
| Data File : E:\DATA\99112201.D04 T |
| Method : C:\DX\METHOD\ANIONS.MET | e |
| ACI Address: 1 System: 1 Inject#: 4 . Detector:CDM-1 W
| Analyst : Column: AG4A/AS4A anion column

e o e e e s e e e s T B B T M M ek o o o o s m e e T I I m= I o mw mm mm e o e
RS e s A e e - L SV F 3 3§ 3 & F 3 3 -F 2 53 ¥

Calibration Volume Dilution Points Rate Start Stop Area Reject

A e e e G e e e o R e e e e e e e G L ER S e L e A T T M T M R S e e e e R i e e e mm mm e e e e e e = =t e =

External 1 1111 3279 SHz 0.00 10.93 50

Ahhkhkhkkdhhhhhkhdhkkhhkhkkkkdhhkk Deglk REPOI't: Al]l Peaksg *hkkkkkdkhkhdhhhkhhhhhkhhhdkhhkdixk

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.92 0.000 475 3085 2
2 1.09 fluoride 250.808 564 2033 2 3.16
3 1.15 0.000 913 5920 2
4 1.53 chloride 8003.778 10883 48761 1 -3.36
5 1.87 nitrite 75560.579 53988 343133 1l -1.06
3) 2.85 nitrate 107441.061 78399 724959 1 0.00
7 4.45 phosphate 2428.174 329 4026 1 -2.34
8 5.81 sulfate 2673.227 714 11184 1- -4.39
Totals 156357.626 146266 1143101

File: 99112201.D04 Sample: S89T001733

80 !

phosrhale sulflate

Minutes

1748



Analyst : Column: AG4A/AS4A anion column

| Sample Name: S99T001733 DUP Date: 11/22/1999 14:07:41 |
| Data File : E:\DATA\99112201.D0S < |
| Method : C:\DX\METHOD\ANIONS.MET e |
| ACI Address: 1 System: 1 Inject#: 5 Detector:CDM-1 |
| l

Calibration Volume Dilution Points Rate Start Stop Area Reject -

External 1 1111 2999 SH=z 0.00 9.99 50

hkkkkkkkkkkkkkhkkkhkhkhkhk** Peak Report: All Peaks ***kkkkkhkkdkkkhkrhhkdhdhhdk ks k*

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.92 0.000 449 2856 2
2 1.09 fluoride 242.895 549 1967 2 3.1¢6
3 1.16 0.000 912 5783 2
4 '1.53 chloride 7829.354 10638 47633 1 -3.78
5 1.87 nitrite 77345.469 54633 353712 1 -1.08
6 2.95 nitrate 107502.596 78159 721361 1 0.00
7  4.45 phosphate 2283.060 333 3788 1 -2.34
8 5.81 sulfate 2732.629 745 11441 1 -4.39

Totals 197936.004 146417 1148542

File: 99112201.D05 Sample: S99T001733 DUP

nitrate -

90
80
70
60
50
uS 40
30

20

nitrite

phosrhate ) sulti'ate
0k — ' —

llrlllll|_|llll[llilllllllllli|lillllllII[ililI[IIT

0 1 2 3 4 5 6 7 8 9

Minutes

1'74.9



Data Reprocessed On 11/22/1999 14:56:04

Sample Name: S$9T001733 SPK
Data File : E:\DATA\99112201.D06

l Date: 11/22/1999 14:21:10
| Method : C:\DX\METHOD\ANIONS.MET

1

|

I

|

| o

ACI Address: 1 System: 1 Inject#: 6 Detector:CDM-1 |
Analyst Column: AG4A/AS4A anion column |

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1111 2936 S5Hz 0.00 5.78 ' 50

kkkhkkkkdkkkhkkkkhkkkkkkkk¥*%x Peak Report: All Peaks **kk*khkkdddkhkkhakahohhdhhkkdhwn

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.92 0.000 385 2139 2
2 1.06 fluoride _ 621.575 1117 5163 2 0.63
3 1.15 0.000 926 5544 2
4 1.53 chloride 8719.149 11923 ‘ 53420 1 -3.78
5 1.87 nitrite 79966.543 56963 369605 1l -1.06
6 2.74 0.000 2936 14450 1
7 2.94 nitrate 106708.744 80442 754593 1 0.00
8  4.45 phosphate 8663.778 1252 14408 1 -2.34
3 5.81 sulfate 9371.15% 2919 40655 1 -4.3%
10 7.57 oxalate 5396.855 963 18309 1 -4.74

Totals 219447 .802 159825 1278330

0 File: 99112201.D06 Sample: S99T001733 SPK
80 |
70
60
50
uS 40
30

20 chlo‘rid

10 fluoride
il
0
=10

phosphate sulfate oxalate

e, . t—.

IIIII]III[T1TI[IIIT1IIIIIIlIIIIlIIllIII'IIllllll

0 1 2 3 4 5 6 7 8 9

Minutes

174,10



10/26/89 11:22 508 372 2029 ] WESTINGROUSE +3+ MO-924 200W ool

¥

,r,'/c *o9/01(G HNF-1685 REV. 0
. LABCORE Data Entry Template for Worklist# 31565

10/26/99 07:39

wr2

Page: 1

Analyst: .ﬂ -E{D Instrument: 1CPOL A JL PUT  Boogs JOLFTB
Method: LA-505-£51/161 ReviMod C~¥ | Ensure dose rate at 30cm
& 107 is < 50 mrem/hr prior to

; : JCP §-111: | rmioe thi i
Worklist Comment: ICP DRECT) performiog this analysis

S Type Sampleff R A Test ~ Mabtrix Groupfk Project

1 ICV ®ICP-QC QC

2 1B @ICP-QC QC

3 LLsS aICPF-QC QOf

4 ICSA eICP-QC Qé

5 ICSAB . ICP-QC QT

€ SAMPLE S$991T001730 0 P @ICP-DOl1 LIQUID $39000304 S-111 GRAB

Analytas Requested: AG-D-01 , AL-D-01 -, AS-D-01 ., B-D-01 , BA-D-01 ,
RE-D-D1 |, BI-D-01 , CA-D-DX , D-D-01 , CBE-D-01 , CD-D-DI
crR-D-01 ., COU-D-01 ., FE-D-01 , K-D-Q1 , LA-D-01 , LI-D-01 ,
M3-D-01 , MN-D-01 , MO-D-01 . NA-D-01 , ND-D-0l , NI-D=01
P-D-01 , PB-D-01 , S-D-01 . SB-D-0Q1 , SE-D-01 , SI-D-01 ,
sM-D-01 . SR-D-01 , TI-D-01 , TL-D-Ql , U-D-01 , V-D-01 ,
ZN-D-01 , ZR-D-01

7 DUP S§99T001730 0 D @ICP-DO1l LIQUID
8 SAMPLE $95T001732 0 D @ICP-DO1 LIQUID . 95000304 S-111 GRAB
Anslytes Requested: AG-D-01 , AL-D-01 ., AS-D-01 , B-D-0l1 ., AA-D-01 ,

BE-D-01 , BI-D-01 , CA~D-0l1 . CD-D-01 , CE-D=01l . CQ-D-01 .
Ce-D-921 , {O=-pD-01. , FE-D-01 , X-D~-01 _ LA-D-01 ., LI-D-01 .,
MG-D-01 , MN-D-01 , MO-D-01L , HA-D-01 , ND-D-01 . WI-D-01 ,
p-p-01 , PB-D-01 , §-D-01 , SB-D-01 , SE-D-0L , SI-D-01 ,
SM-D-01 , SR-D-Q01 , TI-D-01 , TL-D-01 , U-D-01 . V-D-01 ,
ZN-D-01 ., 2R-D-01

9 PUP . ... S99T0012732 0 D @ICP-DOI LIODID

L ! L

10 cov @ICP-0C QC &

il CCB . ®ICP-QC QC

12 SERDIL £99T001733 0 D @aICP-DO1 LIQUID

Data Entry Commaents: | M/) Z,_,A;{l—/ﬂf't@z/‘ﬁ-

A B fo
/2/2 W;tj

S =~ Worklist Slot Number, R = Replicute Number, A = Aliquot Code.

75



10/26/880 11:22 o509 372 2829 WESTINGHOUSE +++ M0O-924 200W dhoo2
o HNF-1685 REV. 0
' 10/26/99 07:39 Page: 2
wsd -
L ABCORE Data Entry Template for Worklist# 31565
S Type Samplel R A Test Matrix Groupi Project
13 SAMPLE £99TQQL733 O D @ICP-DOl stQUm 95000304 S§-111 GRAR
An-.lytas Requested: AEZ-D-01 , AL-D-01 , AS-D-01 , B-D-01 , BA-D-01 .
REaD-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-Dh~0l .
M@-D-01 . MN-D-01 , MO-D-01 , NA-D-01 , ND-D-01 , NI-D-01 .
P-D-01 , PB-D-01 , 8-D-01 , SB.D-01 , SE-D-01 , SI-D-01 .
8M-D-01 , SR-D-01 , TI-D-01 , TL-D-01 . U-D=01 v-D-01
X-n-01 , ZR~-D-01 .
14 DUP §$99T001732 0 D @ICP-DO1l LIQUID
[t &
15 SPK- {: P 9T001733 0D @ICP-D0OL LIQUID
lomel R
17 ICSAB eICP-QC QC
18 CCV ®ICP-QC QC
12 CCB @ICP-QC QT
Final page for worklist # 31565
é.& Jo-16-7%
] Date Signature Date
SFTear130 | LU DF b .
SHTo0M0D D eef
SY4TO0 1132, o JF
SITE0IBL) | oS Lof
§Y9TOGIT33_[ OS5 li’ JF 3065
SePTEOlEs L ey w
ST IBD  eufr far
$7T6a s g 08 ¢of
THITOO TP K 08T qord
SYITOS 115360 ONB Loro
Data Entry Commenis:

S = Worklist Slot Number, R =~ Replicare Number, A = Aliquat Code.
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10/26/99  11:22 ‘B509 372 2029  WESTINGHOUSE
HNF-1685 REV, 0
Bnalysis Report Summary 10/26/99 11:52:49 AM page 1
# Sample Name File Method Datre Time OpRID Type Mode
1 Icv 91026A TCR2 10/26/%9 0%9:08 DKS g CORC
2 ICB 91026A Icp2 10/26/99 09:12 DKS g caNe
3 LLs 91026a Icr2 10/26/99 0Q9:15 DRs @ CONC
4 ICSA $1026a  ICP2 lo0/26/99 09:18 DES Q CONC
5 ICSAB 9102568 ICPZz 10/26/99 09:21 DEs Qg coNe
6 $99T001730 91026A icp2 10/26/99 09:30 DKs s come
7 $99T001730_D 91026A  ICP2 10/26/9% 09:34 DES & CONC
8 S99T001732 91026 ICP2 10/26/99 0$:37 DES S coNe
9 S$99T001732 D 91026A ICce2 10/26/99 059:41 DK8 S CONC
10 ccv T 910262  ICP2 10/26/99 09:45 DRs Q CORC
11 cecB 91026a ICP2 10/26/99 09:45 DRS g coNC
12 S29TO01733 I 910264 Icp2 10/26/99 09:53 DES S
14 sS99TO01733 91026A Icp2 10/26/99 10:01 PbKS S CONC
1s S997001733 D 951026a Ice2 10/26/99 10:04 DKS S COHNC
16 SSST001733 A 91026A ICPp2 10/26/9% 10:07 DKS S CONC
17 §99TD01733 X 91026a Icr2 10/26/99 "10:12 DRS S CONC
18 598T001733_AX 91026A ICP2 10/26/99 10:16 DKS s CONC
1% ICSA 21026a Icp2 10/26/99 11:39 DKS Q coNC
20 ICSAB 91026a ICp2 10/26/99 1l1l:42 DES @ coNc
21 cev 91026  ICP2 10/26/99 11:46 DKS g CoNC
22 ccB ICce2 10/26/99 11:49 DKs © CcoNe

91026A

K
[0-16-71
"l)o"k[’!-{ 35

<99 7001733
‘ + 4
ﬂ/e: 3.93 % -ﬁ’ne

Yot Spitee - (U =

AMe =

/ij S.’r

RN/
JI97007730
591700/ 73 1
5977001733

7475"’ (

SIGNATURE ABOVE REPRESENTS CHEM) CAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALISRATION/ANALYSIS ON PAGES |1 TO
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10/26/99  11:23 500 372 2829 _WESTINGHOUSE __ _++3 MO-924 200W
HNF-1685 REV. 0
Anaiysis Report Averages 10/26/99 11:52;:;49 AM page 2
# Sampla Nama Ag Al As B Ea Be
i Icv 4.8412 4.9534 5.0142 5.1453 4.9550 4.8670
2 Icm -00123 -00826 -.00322 -00237 -00002 —.00003
3 LLS .01953 .10838 .19907 .09597 .09826 .00987
4 ICSA -.00218 249.10 ~.06757 .0Q0487 .Q0054. .00010
5 ICSAB -94%04 249.56 -.02923 -.00033 .46321 .45986
& S99T001730 16.442 26829. =-34.795 77.243 -02483 -04141
7 S99T001730_D 14.649 26664. -45.496 75.494 -.1167€ .03155
B 599T001732 15.117 43840. —44.060 95.077 —-.06774 .0B&0S
9 S99T001732 D 14.307 42803. -48.381 94.448 -.07787 .07510
10 ccv 4.7965 4.8759 5.0171 S5.0746 4.8746 4.8503
11 cCB .0008% .00686 .00786 ~.00105 .QOGO&E =-.00007
12 s3%T00L733 L 14.5589° 4Q083. -43.728 83.591 -.23719 _.05966 ‘m_ 0 }& ?1
14 S99T0Q1733 14.140 39266 -38.355 B5.843 -0000% -09611
15 §99T0D1733 b 13.911  3%031. -37.648 85 _206 -.01289 .03332
16 S99TO01733 A 582.84 39914. 586.1% 693.52 572.84 601.63
17 599TDQ1733 X B.9872 40160, —-60.546 63.708 —.26246 -.4201s
18 $99T001733_AX £8598. 99346. 60015 . 60467, 60458. 59722.
12 ICsA -.00373 247.32 -.03054 ~_00056 .00043 -0002¢
20 IcSAD -94750  248.93 -.01742 -_.00452 _46123 -46277
21 cov 4.8201 4.9176 5.0315 5.1138 4.9344 4.89%4
22 ccE ~.00115 .00937 .00031 -.00318 =-.00004 .00005
# Sample Name Bi ca cd Co Co cr
1 icv 5.0840 5.1249 5.0314 5.0721 5.0226 5.0036
2 IcB -02454 00316 -.0001% .00095 .0030% -boilo
3 ILLs -.2035%1 -23628 .00999 .20318 04204 -02147
4 ICSA -0212%9 259.82 -.00807 .0l3es -00241 —-00024
5 ICSAB -0278&0 258.77 -93602 . .00954 -47004 -47491
6 8997001730 2.8552 10.125 -.54%928 -2.3270 2.9777 4317.6&
7 8997001730 D --12490 7.4096 -1.4579 -14.32%5 _.8463€ 427%.6
8 S59T001732 13.127 8.2407 -1.0332 -7.2820 1.9075 3081.2
8 §99TQ01732 D —12.172 6.4225 -.94564 -13.261 2.0028 3065.5
10 cov ‘ 5.06592 5.1361 5.0308 4.9916 §5.0077 4.9832
11 ccB .00900  .00345 -00076  .00102 -00118 -00178
12 s99T001733 L 25.193 =-1.5251 -.92472 ~19.040 6.0524 2802.8 163
14 S99T001733 18.872 9.8211 -.39245 -6.2607 2.2847 2741.5
15 S997T001733 p 12.001 9.6776 -.40286 -7.1023 2.1385 2721.%
16 S$99T001733 A 618.26 €45.87 627.37 603.01 604.49 3356.4
17 5987001732 X -6.9862 8.2525 —-3.1175 -44.796 7.7786 2811.8
18 s99T001733 AX S0663. 55622. 60098,  &0042. 60412. 62561.
19 ICsa -025851 256.29% -.00886 .00844 -0025% =. 00040
20 ICSAB -03050 259.63 -93682 -00962 46827 -47566
21 cov 5.0851 5.1266 5.0208 5.0441 5.0076 £.0033
22 CCB -00619 -.00053 -.00030 -~-.00041 .00196 -00101

178



.. -WESTINGHOUSE

Goos

10/28/99  11:23 509 372 2929 43+ MO-924 200W
HNF-1685 REV. 0
Analysis Report Averages 10/2&/99 11:52:49 aM page 3
# Samplae Name Cu Bu- Fe K La Li
1 Icv 5.0683 .03422 5.0%33 5.3266 5.1154 4.5818
2 ICB 00222 -00036- -00118 -43551 -0003s -00009
3 LIS -01989 .D0154 .10453 Q.76200 -10163 .02098
4 ICSA -.00160 .31204 59.08B7 -54637 -.00579 .0Q328
5 ICSAB -48536 -31713 98.852 -28624 -.00773 .98301
& 5997001730 -6_.7824 -_30172 2.86273 1749.3 -.09806 .62179
7 S598T001730_D —=7.7410 -—-_7473%0 1.6177 1612.7 —-1.4929 .28241
8 §99T001732 —-2.9930 -.14841 -25320 1842.9 -_95518 .11304
9 S$99TQ01732 D -3.2159 1.4571 -.76566 1851.3 -1.4853 1.4697
10 ccv - 4.9813 -03546 5.0639 5.0122 5.0478 4.859%
1l CCB .00171 -00186 - 00029 -21423 -00130 .00103
12 §99T001733 L -1.4798 .92666 -08728 182%.5 -1.1B62 .85210 \ﬂ [0 1&‘? T
i4 S99T001733 =-2.1174 .53695 -33612 1815.8 ~-.42016 .73494
15 S99T001733 D -2.2762 .81040 .18582 1727.3 —-.4871% .84825
16 S99T001733_A 590.61 5.2695 617.38 2511.9 613.46 5590.08
17 S99T001733 X 1.3924 5.8332 1.3343 3399.2 —5.5864 3.9598
18 S99TO0CQ1733 AX 60215. 412.45 59768. 60475. 59902. 601Q1L.
19 ICSA ~-.00113 .331215 97.967 -.506894 -.00713 .00291
20 ICSAR -48424 .31566 98.986 ~32541 -.00786 .98131
21 ecv 5.0454 -03512 5.0678 4.8919 §.1154 4.9870
22 CCB .00167 .00087 -00081 . 30500 -.00087 .0CO18
# Sample Name Mg Mn Mo Ra Nd Ni
1l Tcv 5.0398 4.7229 4.9721 4.9479 5.0712 4.9913
2 ICE -Qo0711 -.00004 -.0028¢ .01877 - 00800 -.0000%
3 1LLs -19745% .01917 -10033 -21066 -20773 -03983
4 ICsA 257.92 -.00949% -.01020 192.97 -.019320 -.00631
5 ICsAaB 256.82 -42%34 -.00923 1%3.83 01914 -92584
6 S99T001730 -1.5217 =-.14340 69.302 233280. 13.1848 —.10663
7 S99TO01730_D -16.759 -.1B656 £8.154 231380. .11635 -2.8247
8 §99T001732 -~7.7522 —.33952 84.731 231710. 2.2953 -.58522
9 S99T001732 D -8.3467 ~-_04135 83.714 222280. 3.0302 -22995
10 ccv 4.9811 4.6959 4.9438 4.97%4 5.0029 4.9892
11 cce -00901 -00031 .00037 -01910 -00543 ~.00091
12 sS9TOO01733 L 3.3880 ~.49696 79.609 22550, 2.5501 -4.0261 0 AQ‘?T
——I3-899%00T733 44ﬂGft5i*—&r5G8G——4Eh§iﬁ——~i5sﬂi9r—éﬂnai€————?ﬁﬁﬂﬂ%ni{ b
14 S99T001733 ~2.4566 =_15947 74.501 204400. 4}5085 -3.0992
15 sS99TO001733 D -2.7594 -.18019 75.157 203370, 4.6560 -2.04432
16 s95T001733 A 603.52 S67.49 687.24 205370. €13.85 6X0.79
17 s99T001733 X 7.3547 .6093Q 77.769 215720. 2.4290 -34.953
18 399T001733 aAX 5E9844. 59700. 60286. 274750. €0023. 60017.
19 ICSA 254.52 -.00944 -=.01139 191.81 -01728 -.01109
20 ICSAB 256.50 -42453 -.00996 192.81 -01987 92562
21 ccv 4.9880 4.7078 4£.9630 5.13%9 5.0538 5.0035
22 CCB -00118 -00026 -.Q0082 -.02441 .00598 -.00102

79



10/26/99 11:24 500 372 2829 WESTINGHOUSE ++5 MO-924 200W @ oos

HNF-1685 REV., 0

Analysis Report Averages 10/26/99 11:5Z+45 AM page 4

# Saple Name ? Pb s Sb Sa si
1 fcv 5.0861 4.9187 4.9066 2.9874 4.9344 E.1139
2 ICB -.00396 .00730 -.Q0605 -00561 -.0l584¢ .0011%
3 LLs - 40495 -21174 .20567 . 09656 -21137 -12378
4 ICSA --03362 .08021% -.02172 .00469 -.06608 -.00932
5 ICSAB -.02835 1.0265 -.01508 .0D0734 -.05639 .~.00484
6 S99T001730 887.31 16.413 1641.8 24.00% 25.608 75.188
7 899T00173C_D 884.93 —-.23140 1628B.4 19.887 21.524 75.070
8 599T001732 829.0% 19.514 953.24 14.886 30.748 61.764
5 §59T001732 D 833.38 27.527 942.65 19.067 42.217 §7.857

10 ccv 5.0523 4.9230 4_8471 4.9702 4_%013 5.08%0

11 cCB -00413 .010%1 -.01450 -.00188 .02622 -00SESs

12 S99T001733 L 736.7% €.4932 B35.00 —€.781% S.8659 83.138 16-24-5%
14 =95T001733 748.06 27.588 831.1% 20.229 36.134 60.175
15 S599TO01733 D 737.%52 26.173 829.56 13,338 36.785 60.591
16 §99T001733 A 1375.9 640.62 1447.7 628.11 671.03 706.86
17 §99T001733 X 778.76 61.374 883.68 -2.1419 97.507 136.06
18 S997001733 AX 62102. &0022. 61%43. 61101. 604z6. 60237.
19 ICSA -.02155 .08240 -.02890 .00430 -.05711 -_.01382
20 ICSAB -.03163 1.040% -.02319 -.01051 -.05539 ~.0D0648
21 ccv 5.0905 4.5037 4.8708 4.9935 4.9410 5.0921
22 ccB .00312 .00740 .01041 .0033¢ .02328 .00052
# Sanple Name sSm sz Th Ti T1 11}
1 Icv £.0938 4.9155 .37190 5.1477 4.97Z1 $.$012
2 ICB -.00205% .00000 -0043 & . 00085 -0D0243 =.03131%
3 LLS . .20375 .02013 .01324 .02071 .41005 .49940
4 ICSA -.00799% .00161 .11951 .00172 -.11412 .19992
5 ICSAB -.01812 _00168 .12923 .00272 -.08128 .18320
6 S99T001730 -3.6487 -.00235 -30.211 1.6980 -3.8102 22.773
7 S99TCO1730 D ~7.4864 ~_03846 -42.720 1.2333 -1.2232 14.399
8 s95T001732 -4.9724 =-.03759 -30.542 1.1221 -3.5741 4.1796
9 S99T001732 D 8.6533 .14282 ~-35.53¢ .93167 =9.8297 53.336
10 ccv - 5.0034 4.8538 .34876 5.0384 4.9594 9_.7737
11 CCB . -01062 .0Q0018 .00457? .00097 -.00514 .0471%
12 S99T001733_L -7.2096 -.13049 -~17.533 2.441% -57.591 -46.949
—13- 899708173 ——— 81185 w8067 64830 F- 6878 — 331641 336 24—
14 S99TOOL733 .06294 .03438 -25.848 1.2198 -.89786 25.119 J{!ﬁlgdf
15 S99T001733 D 1.5003 .07137 -25.693 1.1396 ~2.728% 24_488
16 8997001733 A 617.21 595.24 20.815 606.95 S97.75 1241.7
17 sS99T001733 X 26.880 .73042 -109.61 2.0718 -51.555 91.050
18 5997001733 AaX 59961. 59904. 4577.7 60374. 59682. 120560.
19 ICsA , -.01350 .00164 .i2271 .Q0284 -.0B204 .18226
20 ICsaB -.00809 .00174 .12944 .00287 -.07089 .18€67
21 ccv 5.0875 4.9145 .37676 5.0913 4.%062 95.%020

22 CCB -00226 . 00009 —.00213 .00054 —.00001 .01265
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10/26/89  11:24 o500 372 2829 WESTINGHOUSE 42+ MO-824 200W
. HNF-1685 REV. 0
Analysis Report Averages 10/26/99 11:52:4% AM page S
Sanple Name v : 4 Zn 2r
Iev 5.0436 .01332 ¢.9907 5.0511
Ice ~.00087 .00000 ~-.00015 ~.00051
iLs .10047 .00048 .02046 .0150%
ICSA -.00677 .01107 -.00654 ~.00484
ICSAB .4B65D0 .01053 .99700 ~.D0OE28
§99T001730 .29379 -.43487 .56592 2.1790
S99T001730_D .04866 -.52580 ~.22896 2.6395
S99T001732 .25044 -.28523 ~-1.4854 2.2118
S99T001732_D 2.4739 .63874 ~1.2875 3.8556
ccv - 5.0147 -01416 4.%803 5.0097
ccB .00195 .00108 .00053 .00121
s 017 -.56740 =-.68870 ~.99845 .&8
Soresirai— %&;:--m;——avﬁs:—u;g———ﬂ [O-L4-77
S99T001733 1.2745 .03658 -~1.1001 2.2072
S99T001733 D 1.2745 .17856 -1.2894 2.4364
S99T001733_A 602.50 2.0707 611.94 6€09.54
599T001733 X 7.6616 2.3235 - .70706 12.821
S99T001733_AX 60689. 166.08 60214. 62217-
ICsA -.00703 .01029 ~-.00608 -.00545
ICSAB .46502 .01061 .99758 -.005&9
ccv 5.0478 .01316 4.9756 5.0512
ccB .00057 .00015 .00092 .00074¢

22

Na

102677

is1

doo7



10/27/98  08:38 T509 372 2020 ~ WESTINGHOUSE +++ M0-824 200W ool

File #g0k76 HNF-1685 REV, 0
10/26/99 0742 : | Page: I

* LABCORE Data Entry Template for Worklist# 31566

Analysi:: JK Sefo fustrament: ICPOFAMPNH  Book# S0BYTE
Method: LA-505-361/161 Rev/Mod (~¥

M o — Ensure dosa rate at 30cm
Worklist Coxmuent: ICP $-111 (SOLID ACID DIGEST) 18 < 50 mrem/hr prior to
S Type Sample# R A Tast Matrix Gzouph gETgag th st
1 Icv | . @ICP-QC QC
2 1CE @ICP-0C QC
3 LLg @ICP-QC . QC
¢ TCSA _ @ICP-QC QC
5 ICSAB ' | eICP-QC QC
6 PREPSTDTJA @ICP-A0L SOLID
7 pm ‘ ' ®TCP-A01 SOLTD
8 SERDIL S99T001738 0 A @ICP-A01 SOLTD
9 SAMPLE $99T001738 0 A @ICP-AOL SOLID 95000304 S-111 GRAB

Analytes Requested: AG-A-01 , AL-A-01
BE-A-01 , BI-A-01

. AS-A-01 , B-A-01 , BA-A-O1
., CA-A-01 , CD-A-0l , CE-A-01 , CO-A-01

CR-B-01 , (U-A-01 , EBaA-01 , X-A-01 , I&-A-01 , LI-A-01
r

m—A—Ol , MN-A-01 MO-A-01 , MA-A-Q1 , ND-A-01 , NI-A-0Q1 ,
P-A-01 , PR-A-01 8-A-01 , SB-A-01 , SR-A-01 , SI-Aa-01 .,
gM-A-01 , SR-A-01 TI-A-01 , TL-A-01 , U-A-01 , V-A-01 ’
ZN-A-01 , ZR-A-01
10 DOP £899T001738 0 A @ICP-A01l SOLID
02797

.S'e;p e X
12 SPK-FOST S95TQ01738 0 A @ICP-A0l SOLID
o ppn MU

13 ICSA @ICP-QC QC
14 -ICSAB eICP-OC QC
15 cov @ICP-0C OC

» "L 2077 | W-&Z//&
/9/”7///’

182



10/27/99 08:238 B508 372 2929 WESTINGHOUSE +++ MO-924 200W Gooz

| _ HNF-1685 REV. 0
1072699 0742 Page: 2

v LABCORE Data Entry Template for Worklist# 31566

-

S Type Sampled R A Test Metrix Gxoup# ' Project
16 CCB eICRQC &C
. Final page for worklist # 31566
é@r paps |
Pm sHTT% ! ]!m:‘f JE
Pr-e. ﬂk?fﬁ Jrrcc'f [

577700/753’ L, -ﬂ”f
SYyToo 13y ‘{-{ L
99 T00/138.0 Y
SEFFosfRES Mparir
54To0 By Y FReT N
SYeToGr13fay  H4~-F 10

Data Entry Commments:

S = Woridist Siot Nareber, R = Replicate Number,-A-= Aloquot Code.
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10/27-/89  D8:39 8509 372 2028 _WESTINGHOUSE _ ++3 M0O-824 200W
HNF-1685 REV. 0
Analysis Report Summary 10/277/99 09:11:20 AM page 1
# Sample Name Fila Methed Date Time OpID Type Mode
1 Icv 910274 ICP2 10/27/99 08:02 DES Q CoONC
2 ICB 91027a ICP2 l0/27/98 08:06 DES @ coNe
3 LLS 91027A Icrp2 10/27/99 08:09 DKS Q CoNC
4 ICSA 91027A ICp2 10/27/9% 08:12 DES Q COoNC
S ICSAB 91027A ICP2 10/27/99 08:15 DES Q CONC
€ PREPSTDTJIA 91027A Icp2 10/27/99 08:19 DEKS Q CONC
7 PREFPBLKTJA $1027a ICP2 10/27/99 08:23 DEs Q CONC
8 3997001738 L 91027A IcP2 10/27/9%9 08:28 DKS 8 CONC
9 S99T001738 910274 ICp2 10/27/99 08:32 DKS =8 CONC
1C §99TOQL738 D 31027A ICP2 10/27/99 (8:35 DXS S CONC
11 s$99TO01738_X 91027 ICP2 10/27/99 08:39 DKs S CONC
12 SSSTOO].TSB_M 931027A ICPp2 10/27/59 08:42 DES S CONC
13 ICSA 91027  ICF2 10/27/99% 08:58 DKS Q caNc
14 ICSAR 91027A ICcp2 10/27/59 09:01 DKS ¢Q CONC
15 CCcv 910272 ICP2 10/27/9% 09:04 DXS Q CONC
16 CCB 91027A Icp2 10/27/99 09:08 DXE ¢Q CONC
SYT067 138
35kt
Lv)nfkl 5 ‘f 4
S 9700 1738 [
B oy
) g ToE, ——
2 /ooD

V2 Sf“

)

SIGNATURE ABOVE REPRESENTS CHEMICA!
COMPLETED/VERIFIED THE CALIBRATIO

’0
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10/27/980  08:40 B508 372 2829
HNF-1685 REV. 0
Analysis Report Avarages 10/27/99 09:11:20 AM page 2
Sapple Name Ag Al aAs B Ba Be
IcV 4.8463 4.9428 5.0404 5.0916 4.9580 4.9238
IcB .00000 .00279 -00388 -.Q0078 -.00007 -.0000%
LLS .01814 -10395 -19737 -09562 -09717 .00852
TCSA =-.00122 247.53 -.02730 .00524 -00048 - 00008
ICSAB . 34852 248.24 ~-.01858 .00%27 .45953 -46300
PREPSTDTJA .90731 4.5557 4.5047 5.1504 4.6262 4.6553
PREPEBLETJIA -00139 -0245% -00184¢ . 00804 -0Q018 -00003
599T001738_L .06159 179.86 =-.23362 .42057 03587 000286
5997001738 .05816 . 171.00 =.06262 .4£1573 .03416 .00050
£99T001738_D .05743 18R.54 -.11%22 .53788 03277 -00074
S99T0D1738 X .04903 183.63 -.18628 .41039 -.03&97 .00270
S99TD01738 AX 194.44 379.15 200.29 198.42 200.78 201i.08
Icsa - -.00150 248.97 -.0l440 .00171 .00052 .00017
TCSAB .95693 250.96 =.00529 .00360 .46857 . 46665
cov 4.8395 2.9262 5.0793 5.0811 41,9528 4_9370
CCB -.00083 -=.00363 .00430 -.00339 -.00015 _.00014
Sample Name Bi Ca cd Ca Co Ccr
v L0541 S.1488 &£.0560 ES.0683 5.0443 5.0287
ICH .01599 —.00436 .00083 ~.00632 .00024 =-.0000%
LLs 20773 -23517 -.01042 .15410 -04260 .02010
ICSA .02773 260.27 -—-.DD760C .02037 .00271 -—.00080
ICSAB .01010 262.01 .94484 .01184 .46836 .47445
PRERPSTDTIA 4.4654 4.6054 4.4654 £_.T7484 4.49%99 4.6402
PREPELXTIA -.01052 .05934 -00159 .01108 .00209 0Q.03904
$99T001738_L ' .48B96 1.9766 07404 -.06341 .02849 R5.706
S99TOD1738 .41643 1.8866 -06971 .01580 -01886 53.667
5991001738_p -45032 2.0327 . 07830 -.00259 -0D28&86 BB._988
$99T001738 X .70646 1.9613 07848 ~_12757 .02338 58.067
S99TQ01738 AX 203.40 201.97 201.21 199.83 202 .20 258.06
TCSh - -.00322 261.07 -.00730 .0l078 .00178 -.00177
ICSAB -.02B05% 261.52 .94428 =.00063 .46883 _47429
cov 5.0481 5.1837 5.072% §.0618 5.0517 5.0274
cen -.00238 -.00418 .0D0OOS -.00960 .00067 ~_00022
Sample Name Cu Bu Fe K La Li
Icv 5.0601 .03376 5.1159 4.6428 &§.1245 4.9937
ICE .00002 -.00014 -.00122 -.213%1 -—.00077 -.00046
LLS .01767 .00168 .10371 -38301 -08%16 -0z2088
IOSA -.00215 .30958 98.897 -15684 -_0Q0578 .00Q308
ICSAB 47946 .3135%0 9%9.240 .20363 -.00709 .97022
PREPSTDTJIA 4.6036 02791 4.7856 4.3147 4.7644 &.6967
PREPRLKTJA .00469 -_00383 Q.15956 .25128 -00119 -.00252
599T001738_L —.08902 .00&0% &.7883 4.1761 -0288B0 - 019&0
S99T001738 —.D8448 .00538 6.3740 5.8642 .03480 -0l84g
S99T001738 D —-.09225 .00%82 6.1679 S.B857 -03465 -02166
S95T001738 X ~.09229 .02962 6.9698 6.8048 .01S551  .03924
S99T001738 AX 199.19 1.3943 206.10 199.60 199.02 197.63
ICSA - ~.00225 _31154 99.243 -_05324 -.00680 .00243

~ WESTINGHOUSE
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10/27/89 08:40 B500 372 2029 ~ WESTINGHOUSE 42+ MO-924 200W
HNF-1685 REV. 0
Analysis Report AvVerages 10/27/99 09:11:20 AM page 3
# Saople Name Cu Ba Fa K La Li
14 ICSaAR - 48866 -31708 99,708 -.08254 -.00926 _.9908&
15 cov 5.0416 .03478 5.0955 S$.0119 5.1086 4.9482
l6 CcB -0001% -.00071 -.00064 ~-.09234 =-_00114 -.00074
# Sample Naue Mg Mn ¥o Na Nd mi
1 Icv 5.0158 4.7402 4.9814 5.0925 5.0636 4.9875
Z2 ICB ~.00512 .0000& -.00073 -~.01146 -.00131 -.00102
3 LIS -18369 -01926 -09976 » 15489 20294 .Q3874
4 ICGSA 256.67 -.00935 -.00696 130_63 -0l1l622 -.01210
5 ICSAB 256.84 -42757 -.01016 1931.20 01495 -92435
& PREPSTDTIIA 4.4436 4.3541 4.5908& 5.5487 4.8227 4.5033
7 PREPERLEPIA -01932 -00286 .00403 g.21568 .00702 Q.02027
8 S99T001738_L -54234 .51180 - 24180 B23.78 .071E8 -28132
9 S99T001738 ~B1026 - 48298 .23526 776.98 -04611 .29545
10 sS5STO01738 D .56121 - 519852 -25065 810.01 -06767 -332070
11 SSSTDDI?BQZX -49520 .53245 -22048 845.51 .05269 -24593
12 $997T001738 AX 189.54 199.97 201.07 1037.7 199.00 200.49
13 ICsA 256.89 -.00960 -.00897 191.22 -01194 -.00915
14 ICSAR 257.8% -42744 —-.00855 193.98 -01249 -92021
1c CCow 4.9935 4.7311 4.9908 $.0699 5.033¢ 4.9939
1l CCB -.01208 .00000 -.00128 _00381 =-.00130 =-.00051
# Sample Namg P ¥b s sb Se 5%
1 Icv 5.0887 4.5206 4.8612 5.0083 4.9254 5.1022
2 ICe =-.00650 ~.0Q08%4 .0D0926 -0o016 -00792 -00Q39
3 LLs -39785 -15518 .20183 .09166 -20228 - 12552
4 ICSA -.02884 .06170 —-.03209 =-.00587 =-_.05971 -.00906
5 ICSaAB -.01799 1.0326 -.02369 .0D0453 -.05719 =.00384
& PREPSTDTJIA 4.6220 4.3343 4_3669 4.4359 4.5065 6.3446
7 FPREPBLXTJA .02231 01455 .04104 -00738 .01863 03770
8 S99T001738 L 11.827 .19812 17.014 .31096 -£21914 3.9617
9 §99T001738 11.322 .23803 l16.184 -30975 -08238 3.7132
10 sS9T001738 D 11.814 .2823% 17.805 .33905 .0BO70 3.5793
11 $99T001738_X 12.709 .09878 17.466 .30069 .40336 4.4471
12 599T001738 AX 215.91 200.68 219.886 202.99 200.76 204£.50
13 ICsA —-.Q2757 .0s03s8 -.02879 _0az2ss8 -~.068243 -_.013204
14 ICSAE -.02480 1.0272 -.02998 .00202 -.06008 «_01203
15 cov 5.0815% 4.9285 4€.8756 5.011%9 4.9453 5.0937
16 ccB -00273 -.00759 00789 -.00281 .01141 -.00282
# Sample Name Sm Sr Th Ti T1 L)
1 ICV 5.1033 4.9216 -38854 5.1350 4.9199 2.9115
2 ICB . 00087 ~.00006 .00044 -.00013 .0Q0676 -.00840
3 LLs -20375 .01993 .00543 .01994 -43813 -50284
4 TCSA —_01217 .00142 _13987 Q0208 —.06342 .15649
5 TCSAB -.01202 _00157 -13449 -00247 -.0690% .16682
6 PREPSTDTJA 4.7617 4.6506 .383%2 ° 4.8011 4.4077 9.5386
7 PREPBLRTJA -.02576 -.00042 .02142 .00120 ~.00182 -.11039
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10/27/99 o509 372 2829

: HNF-1685 REV. 0
Analysis Repert Averages 10/27/9% 09:11:20 AM page 4

Sarple Name Sm Sr Th Ti T1 o

8997001738 L -01821 .02706 —.19867 .35186 12676 1.6651

S99T001738 —-.01959 .0Q2584 -.20879 .351s51 .04014 1.6322

899T001738_D -.00918 .02827 -.25290 .28610 -02208 i1.81z20

2957001738 X -25296 -03157 —-.26321 _35145 .04762 2.6670

§99T001738_aX 199.38 199.06 15.854 201.81 200.01 401.79

ICSh -.01920 .00139 .13621 .00221 -.04990 .12824

ICSAR -.02408 .00156 -12000 -00160 ~-.04387 .11293

ocv 5.0917 4.9079 .41108 5.108% 4.9512 9.3880

ccB -.00160 -~-.00012 _0Q0070 -.00026 .00699 -.01326

Samplae Name v ¥ Zn Zr

Icv 5.0536 -01292 4.9982 5.0630

ICB -.00017 -.00007 -.00002 =-.00022

LLS -10079 - 000865 -021131 -01982

ICSA -,.00723 .01093 -.00568 -~.00652

ICSAR 46743 .D1109 1.00268 -.00605

PREPSTDTJA %.628%4 .00S07 4.3642 4_7213

PREPELEITJA ~.00440 =.00215 .00427 ~.00489

599T001738 L -02879 -02680 -15000 .07540

599T001738 -02799 -02383  .14814 .06012

S39TD01738 D .03273 .02595 -14751 .07410

5997001738 X .0722% 04503 .17191 -10127

$99T001738_AX 202.19 -576802 200.12 207.16

ICsShA —.00805% .010316% -.00648 -.00702

ICSAB .46937 -009%3 1.0023 -.00674

oCcv 5.0576 -01332 4.9911 5.0537

CcCcB -~.00058 -.00023 ~_00019 -~-.00083

oL
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10/27/99  11;04__ TR509 372 2929 _ _____ WESTINGHOUSE___ +++ O-824_ 200 . @oos
- : R A 4
' file ¥ 910175 HNF-1685 REV, 0
10/26/99 07:45 - Page:
w2 -
LABCORE Data Entry Template for Worklist# 31567
Analyst: J '/0 Instroment: ICPOY. 1Y%  Book# 308475
Method: LA-505-153/161 ReviMod C~¥ Ensure dose rate at 30cm
!0.19\77 H < -
Worklist Coument: ICP §-111 (FUSION) Is < 50 mrem/hr prior fo
performing this analysis

g Type Samplef R A Tast Mptrix Groupdé Project

1 Icv @ICP-QC QC

2 ICB &ICP-QC QC

3 14S . #ICP-OC QC

4 ICSA @ICP-QC QC

5 ICSAB @ICP-QC QC

& PREPBLKTJA ‘ ®ICP-F01 SQOLID

7 SERDIL, - SS9TO01737 0 F &ICP-FO1 SQLTD

8 SAMPLE S899T0Q1737 0 ¥ @ICP-F0O1 SOLID 39000304 S-111 GRAR

Anmlytes Requested: AG-F-0l , AL-F-01 ., AS-P-01 , B-F-01 , BA-F-01 ,

BE-F-01 , BI-F-01 , CA-P-01 , CD-F-01 , CEB-F-01 , CO-F-01 ,
rR-¥-01 , CO-F-01 , FE-F-01 , LA-F-01 , LI-F-01 , M3-F-01 ,
MN-F-01 , MD-P-01 , NA-F-01 , ND-F-01 , NI-F-01 , P-F-01 ,
FB-F-01 . £-P-01 ., SB-P-01 , SE-F-01 |, SI-F-81 , M-F-01 .
SR-F-01 , TI-P-01 , TL-F-01 , U-F-Q1 , V-F-01 , ZN-F-Q1 ’
ZR-F-01

9 19T001737 0 F eICP-F01 SOLID

1lo 5‘2 ﬁ EG 37 0 F -aICe-FDl1 SQLID

c &

11 ?' d aICP-QC QC

12 ICSAB *ICP-QC QC

12 CCV @ICP-QC QC

la CCR . aIcep-QC QC

Vil otk 2

I A

S = Workiist Slot Number, R = Replicute Number, A = Aliquot Code.

288



10/27/998 11:05 _T508 172 2929

.. RESTINGHOUSE . ++» MO-924 200W

HNF-1685 REV. 0

10/26/99 07-45 Page: 2
w2

LABCORE Data Entry Template for Worklist# 31567

S Type Semple# R A Test Matrix Group#é Project

Final page for worklist # 31567

J!(.&' JoATH

Frc}u.[/KT_TQ , 50 JF Stgnature
S95708/137_( . RI A0 ! Jr 18

$99T601137 110 4

§59Too 11370 150 ¥

$y7700 (131G RN 1

€% 700 /BT&RLX L0 g0
95 700 IBT_aX AN N Yo

ﬂ’ .
e 65T

Data Entry Cormumnenis:

S = Workiist Siot Numdber, R — Replicare Number, A—Aliquot Code.
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10/27/69  11:05 /509 372 2929 WESTINGHOUSE _ 4+ MO-924 200W
HNF-1685 REV. 0
Analysis Report Summary i0/27/99 10:18:05 AN page 1

Sample Name Pile Mathod Date Time OpID Type Mode
Icv 910278 ICP2 10/27/99 09:13 DKS @ - CONC
ICB 910278  IcCP2 10/27/99 09:16 DKS Q coNe
1Ls 910278  ICP2 10/27/9% 09:19 DES © coNC
ICSA 910278 ICP2 10/27/99 09:21 DXs qQ conNc
ICSAB 910278 ICP2 10/27/99 09:24 DRS Q CONC
PREPELETJA 910278 ICP2 10/27/99 09:28 DXS ¢ coNec
SS9TO01737_L 910278 ICP2 10/27/99 09:32 DEs S CONCT
S99T001737 910278 ICP2 10/27/9% 09:35 DKS s coNC
§99T001737_D 910278 ICP2 10/27/99 09:39 DES § CcoNe
S99T001737_A 910278 ICP2 10/27/99 09:42 DRs S coNe
S99T001737_X 910278  ICP2 10/27/99 09:45 DKS & coNe
$99T001737_AX 910278 ICP2 10/27/99 09:49 DES s CONC
ICSA 91027B ICP2 10/27/99 10:05 DXs @ COoNC
ICSAB 910278 ICPp2 10/27/99 10:08 DKS Q CONC
ccy 910278 ICP2 10/27/99 10:11 DKS ¢Q CONC
ccB 910278 ICP2 10/27/99 10:15 DKs g CONC

K 'éi Syiroolls]

/-3 1- ‘??

orklict F3i5eT

s 5700 /737 |
102 - 20 :ﬁ,_ *
ﬂz = L ¢ 2.0P12 9.
/
y2 /003’““‘

ﬂnf S‘f.)& :

Al = f?féﬁ&s:

2- 9&/2}

— -
Co-

idhoos

. 4 61 e 91
f

0P = Jo 52k

/.73 & ¥ f_fﬁ

%

SIGNATURE ABOVE REPRESENTS (‘PE'=MCF1 T‘ECHNO! OGIST/CHEMIST THAT

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES
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10/27/989 11:08 509 372 2929 WESTINGHOUSE +++ MO-924 200W
HNF-1685 REV. 0
analysis Rsport Averages 10/27/99 10:18:05 AM page 2
f Samples Name Ag al As B Ba Be
1 Icv 4.8153 4.9131 5.0%13 5.0428 4.9338 4.8953
2 ICB .00052 -00E3]1 ~-.00480 .00234 -.00002 .00012
3 LLS -02046 -12375 -19427 -0%900 -08762 -Qaloll
4 ICsa -.00148 245.62 .00239 .00411 .0C00S3 .0001€
5 ICSAB . 94092 245.18 -.01651 .00135 - 45543 -45018
6 PREPBLKTJA -.00021 .00B&64 .00012 -.00184 .00036 . 00007
7 899T001737_L .30136 105.12 -67271 -.10587 .06346 -02179
8 599T0B1737 .01121 102.20 -D4469 .11912 .05274 00301
9 599T001737_D .1po4l1 101.54 «-34612 -.07587 .assia -00451
10 $99T0Q1l737_A 37.895 145.33 42.581 40.968 39,904 41._454
11 899TO01737_X -.23447 112.19 -1.6341 -.96482 _02S563 -08830
12 3997001737 _AX 3550.9 4187.6 4127.9 4095.0 4172.1 4133.1
13 YCSA -.00004 248.69 -.01756 -.00187 _00035 .00030
14 ICS=AR - 94865 247.62 -00440 .00522 -46202 -46232
15 cev 4.8387 4.9345 5.0516 5.0869 4.9777 4.9541
16 CCB -00059 -01114 -.002%3 =.00053 -.00Q09 .000Q15
# Sample Name Bi ca ca Ca Co cr
1 1cv §5.0383 5.1426 E.0289 5.0400 5-0028 4.9940
2 ICB -.02543 -.00126 .Q0006 -.00540 .00000 —.Q0018
3 1S .21993 -24079 -.0115% 21371 -.04426 -02254
4 ICSa -00793 260.38 -.00707 .01917 -00075 ~.Q0178
5 ICSAR .Dl1082 280.31 -93873 -01217 -46670 .47128
& PREPBLKTIA .00184 -00094 .00058 -.00519 .00045 -—.00007
7 S99T001L737_L -6.45876 2.1931 -.28629 1.43448 .10600 25_508
8 S99T001737 -.97188 2.3080 -02873 ~.08889 -_.08695 25.025
9 S99T001737 D -.34503 2.3961 -09593 -2554]1 -08161 24.318
10 sS99TO001737_A 42.651 4% .5%500 43.406 41.50% 41.846 57.336
11 5997001737 X -4.5528 .28803 14507 =1-9415 -.39266 25.632
12 S$99T001737 A 4184.1 4087.1 4107.8 4128.5 4136.0 4l127.4
13 ICsA : .01402 258.62 —-.00769 .00450 -.00130 -.0023S
14 ICSAB -00866 258.95 -93247 -01763 - 46527 -47112
15 ccv 5.0573 5.1642 5.0361 5.0822 5.0353 5.0263
16 CCB -01708 -.00348 .0001%9 -.00665 -.00081 -_OO00E6
# Sample Name Cun Bu Pe K La Li
1 Icv 5.0212 -03380 5.0678 4.9505 5.0873 4.9180
2 Ice -00056 -.00097 .Q0038 -.00179 .poO38 ~.00046
3 1LLs -02011 .00089 -10355 -.50803 10217 -020%81
4 JCSh -.00240 .30816 g98.627 -20164 =.Qa533 _40308
5 ICSAB 47428 -31085 98.493 -18663 -.00747 .95165
6 PREPBLETJA -.00020 .00037 .00197 Q280.52 ~_.00069 .0OCODC
7 S99T001737_L -.11958 .02843 4.1214 1119€. -16466 09617
8 SSSTO001737 -.10336 .00&97 ¢.1620 109%8. -.00407 .01932
9 SYITO0L737 D .02814 -.03645 4£.7532 11512, .04954 -.02670
10 §99T001737_A 41.44% -23445 46.793  11280. 42.253 40.5B7
11 s99T001737_X -24816 -. 77768 4.1748 11800. --46226 —,45883
12 SS9TOQ1737_RX 4139.0 27.678 4102.7 15514. 4124.1 4072.9
13 ICSA -.00194 .31732 98.694 19094 -.00805 .00140
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10/27/99  11:08 o509 372 2929 _ _WESTINGHOUSE
HNF-1685 REV. 0
Analysis Report Averages 10/27/99 10:18:05 AM pPage 3
# Sample Name cu Eu Fa K La i
14 ICSAB -48163 -31650 98.383 «17972 —-.00675 .96572
15 cov 5.0674 -.03449 5.0B4%  4.9153 5.1378 4.9116
16 CCB -.00086 -.00234 -.00016 -.28227 -~.00173 ~-.00206
# Sampla Nama My Mn Mo Na Ra Ni
iI1cv - 4.9817 4.6860 4.9421. 5.0821 5.0168 4.9506
2 ICB --.00347 -.00005 .00082 -.00689 .00076 ~-.00300
3 LLS -20352 -01913° .10257 . 20626 -20688 .03711
4 ICSA 254.80 -.00923 -.01Q043 188.01 -01241 ~.01392
5 ICSAB 253.65 42288 -.01100 187.38 -0l1isl 92256
& PREPELKTJA ~.00487 .00094 —.00195 .04157 ~-.00185 Q.20955
7 S99T001737_L 1.2828 25432 -.20592 342.15 -.19562 18.775
8 SS9T001737 - 29817 .29841 -09312 336.51 —.35597 19.936
9 S99T001737_D 1.0300 .28885 06101 376.88 -14183 10.882
10 s9STOD1737_A 41.972 35.358 42.083 396.00 41.853 61.729
11 §99T001737_X ~3.7101 .18715 -.38569 359.86 -34326 17.908
12 S99T001737_Ax 4090.4 40B4.B 4110.8 4401.2 4104.9 4119.0
13 Icsa 255.03 =-.00974 -.00991 191.50 .01142 -.01327
14 Icsae 254.08 -42203 -.01248 189.50 -01315 . 91557
15 ccv 4,9966 4.7048 4.9842 5.0346 5.0367 4.9660
1€ CCB ~-.00200 -.00024 ~-.00175 =-.01281 -.00392 -._00407
#F Sample Name P Fb s sb Se 8i
1 Icv 5.084% 4.9002 4.8416 4.9845 4.85586 5.0838
2 IcB ~.00102 -.00882 .01386 -.00370 .01523 -.00348
3 LLs .41012 -20945 - 20930 09653 .20846 -.11857
4 TCSh -.02100 .05668 ~-.03465 -.00098 -.04117 -.00905
5 TCSAB -.02847 1.0210 ~.02756 .00047 ~.04162 -—.00344
é PREPBLKTJA .00142 -.02171 -.00759% -.00676 .01140 01624
7 §99T001737_L 3.4823 -2.7378 6.6165 92113 1.0432 i8.985
8 S99T001737 £.1294 -—.8674QC 7.1028 .23037 .68022 16.660
9 SS9TO01737 D 5.0614 -.16379 T.258% .13668 -32219 22.157
10 S99T001737_A 47.428 41.785 459.266 42.417 42.206 60.483
11 s991T001737 X 5.5992 -4.1641 5.2223 -1.6513 -.5326B 20.642
12 S99T001737_AX 4174.7 4093.4 4160.2 4180.6 4112.2 4115.0
13 ICSA -.03324 .04%526 -.03617 —.DDES9 ~-.07538 -.01832
14 ICSAR ~.02248 1.0137 -.03111 ~.01093 -.06228 -.01221
15 ccv 5.0788 4.95047 4.8851 5.0053 4.9365 5.0869
16 ccB -~.00391 ~.01603 .00130 -.00375 .00320 =-.00891
# Sample Nama Sm sr Th Ti Tl o
1 icv 5.0701  4.8859 .41202 5.0923 4.9459 9.8331
2 ICm -.00222 =-.00012 .00680 ~.00Q010 .0l049 -.01904
3 LLS .2012¢& -Q1987 03026 -02073 -%2336 .48433
4 ICSA -.01239 .00141 -14369 .001586 —.06254 .1336%
5 ICSAB --00962 .DO0142 « 13045 -00185 -.06083 .133D2
€ PREPELETJRA .00610 .00003 . 00370 =.00045% .01315 ~.07410
7 s99T001737_L 1.2129 -025812 3.3234 -38270 2.2114 -.738201

dhoos
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10/27/99 11:08 B5008 372 2029 WESTINGHOUSE
* HNF-1685 REV. 0
Analysis Report Averages 10/27/99 10:18:0%5 aM page 4
# Sample Name Sm Sr Th TS Tl o
8 299TDU1737 .21850 .03025 .00607 .35794 .91247 =1.9178
9 S99T001737_D -.28162 .03294 .60819 .51340 -62660 —4.0117
10 S99TO01737 A 41.972 £1.005 3.2627 42.652 41.338 79.942
11 2957001737 X -3.5326 -.04856 2.2279 .45611 2.0358 -19.519
12 s997001737_AX ‘q4l153.8 4120.2 343.91 4175.4 4073.7 8285.6
13 ICSA -.03017 .00142 -12036 -D00147 -.04282 .08415
14 ICSAB -.02372 .00147 .13780 .00236 —.0475% _.10354
15 ccv 5.1303 4.9340 -42764 5.1497 4.9435 9.9300
16 cCB -.01428 -—.00027 .00435 -.0008Q .0154D —.Q0592¢
# Saxple Nane v Y gn 3T
1 ICcVv 5.0228 .01311 4.9608 5.0244
2 ICB —~.00135 =-.00046 .00005 -_00128
3 LLS -095288 -00042 -02124 .01759
4 TCSA -.00604 .010868 -.00637 =-_00657
5 ICSAB -46503 .01087 .99337 -,00551 -
& PREPALRTJIA -00032 - .00026 -00252 -.00021
7 S99TO01737 L -05247 . 04865 -13631 -.24707
8 S99TO01737 .03432 -0l1692 .12435 .02595
9 §99TO0X737 D =.04402 =-.0144]1 .04836 -.0665%
10 $99TOQ1737_A 41.482 -098168 42.043 41.550
1l s99T001737 X —-.93517° —,.37846 .133903 -.7214%9
12 899T001737 AX 4153.1 10.885 4098.1 4271.0
13 ICSa -.008%4 .00939 -.00663 -—-_00743
14 ICSAB -46480 -00970 -9904S -.00825
1s ccv 5.0584 .01275 4.9683 5.0651
16 ccCB -.003032 -.00131 .00062 -.00246

K&
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worklistdata2 Version 3.0 01/04/99
10/26/99 15:36

LABCORE Completed Worklist Report for Worklist# 31568

HNF-1685 REV. 0

Page:

1

—
Analyst: kjt Instrument: ICPMSI1 Book#: 42854
Method: LA-506-101 Rev/Mod A ~&

Worklist Comment: ICP/MS §-111 (DIRECT)

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 Icv 0 ®SU-QC U235 ac 0.000170 1.70a-04 100.000 % Recovery
1 Icv (1 @uSU-0C V238 ac 0.023900 2.269-02 94.561 % Recovery
2 ICB ¢ aMsu-gc U233 Qc 1 <1.20e-5 . ug/ml
2 ICB ] ®;IsU-QC U234 Qac 1 <1.20e-5 ug/ml
2 ICB ] SU-0C U13ls Qc 1 <1.20e-5 ug/mL
2 1CB o ST-QC 0236 oc 1 <1.60n-5 ug/=l
2 IcB o ;MSU.QC D23 ac 1 <1.20e-5 wg/al
3 SAMPLE  S99T001731 0 D @€MSU-DX U233-D1 LIQUID N/A < 9.672e-01 0.967 ug/mL
3 SAMPLE  B899T001731 O D @MSU-D1 U234-D1 LIOUID N/A < 9.672e-01 0.967 wug/mlL
3 BAMPLK  S99T001731 O D @MSU-D1 U235-D1 LIQUID B/A < 9.672e-01 0.967 ug/mL
3 SAMPLE  S99T001731 0 D &MSU-DI U236-D1 LIQUID M/A <« 1.2950e+00 1.290 wug/mL
3 SAMPLE  A99T001731 © D @MSU-D1 U238-D1 LIQUID N/A 1.942a+00 0.967 ug/mL
4 pop 8$99T001731 6 D EMSU-D1 U233-bl LIQUID  «<$%.67e-1 <9.67a-1 RED

4 DOP 899T001731 0 D @MSU-D1 U234-D1 LIQUID  «<9.67e-1 <9.67a-1 RPD

4 DUP 899T001731 O D 4MSU-D1 U235-D1 LIQUID  «9.47e-1  <9.67a-1 RPD

4 DUP 899T001731 0 D @MSU-D1 U236-D1 LIQUID <1.29a0 <1.29a0 RPD

4 DOP 899T001731 0 D &MSU-D1 U338-D1 LIQUID  1.94e+00 1.95e+00 0.514 RED

S SAMPLE  S99T001734 0 D @MSU.D1 U233-D1 LIQUID N/A <« 9.672e-01 0.967 ug/mL
S SAMPLE  S99T001734 0 D #MSU-DL U234-D1 LIQUID N/A < 9.672e-01 0.967 wug/mL
5 AMPLE  B99T001734 0 D @MSU-D1 U235-p1  LIQUID N/A < 9.672a-01 0.967 ug/aL
5 SAMPLE  BS9T003734 9 D #MSU-D1 D336-D1 LIQUID H/A <  1.290e+00 1.29¢ nug/mL
5 SAMPLE  S899T001734 0 D @MSU-D1 U238-D1 LIQUID N/A 1.322e400 0.967 ug/aL
& pop 899T001734 0 D @MSU-DI 0223-D1 LIQUID  <9.67e-1 <9.6Te-1 RPD

6 DUP S99TO01734 O D OMST-D1l U234-Di LIQUID  «<9.67a-1 <9.67a-1 RFD

6 DOP B99TO0L734 O D @MSU-D1 U235-DI LIQUID  <9.67e-1 <9.670-1 RPD

§ pup H99T001734 © D @GMSU-D1 U236-D1  LIQUID <1.29e0 <1.2940 RPD

6 DoP B99T001734 © D @MSU-D1 U238-D1 LIQUID  1.32e+00 1.23e+00 7.059 RPD

7 SAMPLE  S99T001735 0 D @MSU-D1 U223-D1 LIQUID H/A < 9.672e-01 0.967 ug/mL
7 SAMPLE  S99T001735 0 D @MNSU-D1 U234-D1 LIQUID N/A < 9.672e-01 0.967 ug/mL

7 SAMPLE  S99T001735 0 D @MSU-D1 U235-D1 LIQUID N/A__< 9.672e-01 0.967 ug/mnL

7 SAMPLE  S833T001735 ¢ D @MSU-D1 0236-D1 LIQDID N/A < 1.290e+00 1.290 ug/ab
7 BAMPLX  S99T00173S 0 D @MSU-D1 U238-D1  LIQUID N/A 1.370e+00 0.967 ug/aL
8 pup §99T00173% O D -@MSU-D1 U233-D1 LIQUID  «<%.67e-1  —5.67a-1 RPP
e pUP B99T001735 0 D @MSU-D1 U234-Dl LIQUID  <9.67e-1 <9.67e-1 RPD
8 pup 899T001735 0 D @MSU-D1 U235-D1 LIQUID  <%.67a-1 <5.67a-1 RPD
s poP B9STOOL73S 0 D GMSU-D1l 0236-D1  LIOUID <l.29a0 <1.29e0 RPD
& pup S99TO0173S O D €MSU-D1 0238-D1 LIQUID  1.37e+00 1.25e+00 $.160 RPD
9 SPK-POST S99T00173S ©0 D €MSU-DI U235-D1 LIQUID  0.000143 1.35e-04 95.070 % Recovary
9 SPK-POAT S85T001735 0 D #MSU-D1 D0238-D1 LIQUID .0.020  1.96e-02 $9.000 & Recovery

10 cov 0 eMSU-0C U235 ac 0.000170 1.72e-04 101.176 % Recovery

10 cov 0 @MSU-QC 0238 ac 0.023900 2.40e-02 100.418 % Recovery

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistdata2 Version 3.0 01/04/99

10/26/99 15:36

HNF-1685 REV. 0

Page:

LABCORE Completed Worklist Report for Worklist# 31568

Seq Type Sample# R A

Test Matrix  Actual Found DL or Yield Unit
11 cce ] @&sY-QC U233 ac 1 <l.20e-5 ug/mL
11 CCB 0 MSU-QC U234 Qc 1 <1.20a-5 ug/mL
11 ccm 1] MsU-QC U238 Qc 1 <1.20a-5 llg/l!.
11 CCB 0 eXSU-QC U236 oc 1 <1.60e-5 ug/mL
11 CCh 9 MMSU-QC U238 Qc i «<1l.20w-5 ug/aL

Final page for worklist# 31568
Analyst Signature Date Analyst Signature Date

M PA Sl

/o/w/f‘f

Reviewer Signature 7

Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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05/31/15 06:51 FAX @002
| !2’ - U{oa.\oa.-‘\'ﬂ' HNF-1885 REV. 0

10/26/99 07:48 | | Page: 1

. LABCORE Data Entry Template for Worklist# 31568

Analyst: Kst _instrument: ICPMSI E& Book# UARSS

Method: LA-506-101 Rev/Mod A -D
Worklist Comment: ICP/MS S-111 (DIRECT)

S Type Sample# R A Test Matxrix Group¥ Project
1 ICV @MsU-QC QC
2 ICB @MSU-QC QC
3 SAMPLE .£ﬁ91®01?91.0 D eMSU-Dl - LIQUID W? 59000304 S5-111 GRAB
' Analytes Requested: U233-D1 , U234-D1 , U235-D1 , U236-D1 , U238-D1
4 DOP S99TC01731 0 D @eMSU-D1 LIQUID
5 SAMPLE 899T001734 O D GMSﬁ—Dl LIQUID 99000304 S-111 GRAB
Analytes Raguested: D233-D1 , U234-D1 , U235-D1 , U236-D1 , U238-D1
6 DUP 85997001734 0 D eMsU-D1 LIQUID
7 SAMPLE §99T00173%5 0 D @MgU-D1  LIQUID ' 99000304 S$-111 GRAB
Analytes quuested: U233-D1 , U234-D1 , U235-D1 , U236-D1 , U238-D1
8 DUP .899T001735 0 P @MSU-D1 @ LIQIIID
9 SPK-POST S99T001735 0 D eMSU-D1 LIQUID
10 cCv - @Msu-QC  QC
11 CCB eMsSU-QC QC
Final page for worklist # 31568 Voot XA
= (0359 )&/Z /“‘Z re/eFr
ignature ate ' Si Date
eToo 13\ &alo QB-10 YWLo \ &5
Fatoovi3\ -4 -
AaTeoV13)
saqtoo 134 A
SATOO 13—
oo\ 131
Dualﬁh} Compents. é§vq-r<DC3\'1 (i
i ' 89710 113S -
3aaT00\13S N’

SQA TOOLI T3S wde

_Seanms DG ATB wanauy 0"(%'735

§ = Worklist Slot Number, R = Replicate Number, A L Aliquot que

3 ,Q_)av\& \OP?M QW\\\}V\’\)



 06/31715 06:51 FAX HNF-1685 REV. 0 @003
Analysis Report 10/26/99 13:25:33 page 1
Method: MS_TUNE Sample Name: ms-tune Operator: kjt
Comment :

Run Time: 10/26/99 13:24 Type: Unk Mode: INT Corr.Fact: 1.000000
Elem In{1l15] Ir{193]

Line 115/pulse 193/pulse

Units Cts/s Cts/s

Avyg 98310. 34620.

Stddev 1453. 754.

$RSD 1.478 2.179

1 96400. 33880.

#2 97660. 34590.

#3 98570. 34530.

#4 97820. 34940.

#5 88590. 34160.

#6 97530. 33910.

#7 97410. 33980.-

#8 97750. 35180.

49 101700. 36360,

#10 99210. 34690.

S8 0 168loa. Foet |
]<'3 '@/\mvv\&-kbﬂ&« AN

Gool df L 0S-10 ~.0aS-16

saaTooV 13\
saaT ocortdl-d

%qa\’r@o\"B\
2gqroo! 3

SOIQTOO\’WBV"’,A

goAToo 135

gq1ool!
§2QT co\T3>

20qTO

i

35.d

0 35S -

L

COMPLETEDIVERIFIED THE CALI

Sk - G gt \WOppe U
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¥

*_P f/?l_/i ?6..5,42 “Fj'AX —— - -- 004
Analysis Report HNF-1685 REV. 0 10/26/99 13:30:29 * page -1
Method: MS_TUNE Sample Name: ms-tune i Operator: kjt
Comment:. ' :

Run Time: 10/26/99 13:29 Type: Unk Modei INT Corr.Fact: 1.000000
Elem In[l15] Ir[l93g:

Line 115/pulse 193/pulse

Units ‘ cts/s Cts/s

Avyg 103700. 37150..

Stddewvw 823. 718.;

$RSD : . 7936 1.932

#1- 104200, 36910.,

#2 102600. 35760.

%3 : 103600. 36430.

#4 103600. 37750.

#5 1062200. 37500.

¥6 103700. 36540

#7 103900. 37460,

] 104000, 37710

#9 | 105100. 38050,

#10 ’ - 104100.

37360.

298



Vosa1/15 06:52 FAX

Analysis Report

Method: MS_TUNE
Comment :

Run Time: 10/26/99 13:30 Type:
Elem . In[115]
Line 115/pulse
Units . Cts/s
Avg 104100.
Stddev 1456.
%RSD 1.39¢9
#1 ' 106800.
42 , 103500,
#3 102900.
$4 : 105200.
#5 105000.
#6 103700.
£7 102500.
#8 103000.
#9 102600.
#10 105500.

HNF-1685 REV. 0

Sample Name:

ms-—-tune

.Unk Mode:

Ir[193]

10/26/99-13:31:57

193/pulse
Cts/S

36830

723.

1.963

37710.
35400.
37340.
36440,
37880.
36670,
36860.
36490.
36430.
37070.

199

INT

Boos
page 1

Operator: kjt

- Corr.Fact: 1.000000



05/31/15 06:53 FAX idoos

Analysis Report  HNF-1685 REV.0 10/26/99 13:34:59 ' page 1
~Method: ISOU Sample Name: BLANK Operator:

Comment : - ' :

Run Time: 10/26/99 13:33 Type: Std - Mode: IR Corr.Fact: 1.000000
Elem - 0_[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 8.892 §.881 8.344 B.799 : 9.030
Stddev 1.668 1.131 1.266 .B0O - .875
%RSD ' 18.7¢6 12.73 15.18 9.089 9.692
#1 6.761 9.231 7.411- 9,361 7.931
#2 10.04 ‘ 7.500 . B.517 7.500 8.263
#3 9.821 8.418 10.08 9.183 9.566
¥4 10.40 8.691 6.847 8.559 9.481
#5 7.434 10.56 g.868 5.390 . 9.912
Int. std. Ir[193]

Line 193/pulse
" Units Cts/5

Avg BRI

Stddev .0585

$RSD 1.5135

41 3.R456

#2 3.493324 d.

#3 3.0203

#4 3.787;

#5 3.8338

200



- 05/31/15

Metﬁod

U_[233]
u_(234)
U~ [235]
U_[236]
U [238)

: ISOU

639.
639,
640.
639.
612.

06:53 FAX

5340
5499
3050
6653
8763

10/26/99 13:35:50

HNF-1686 REV. 0
Standardzn Report
.8921 1.0006000
.8807 1.0000000
.3439 1.0000000
. 7987 1.0000000
.0304 1.0000000

O D omaD

201

10/26/95%
10/26/99
10/26/99
10/26/99
10/26/99

13:

13

13:

13

13:

34

+34:

34

: 34
34:

:59
59 .
:59
:59

59

@oo7

page 1



05/31/15 06:53 FAX _

Analysis-Report

Method: ISQU
Comment:
Run Time: 10/26/99

Elem U_[233]
Line 233/pulse
Units cts/S
Avg 488.2
Stddev 18.3
$RSD 3,747
#1 501.2
$2 464.2
#3 510.3
#4 477.9
#5 487.5
Int. Std. Ir[1l93]
Line 193/pulse
Units Cts/S
Avg 3.78%0
Stddev .09g1l
$RSD 2.6087
#1 A, 85045
#2 2 1t
#3 B P
#4 R FAN
#5 3.8364

HNF-1685 REV. 0

13:38 Type: Std

U_[234]
234/pulse
cts/S
488.2
18.3
3.747

501.
464.
510.
477.
487.

mowhr

10/26/99 13:39:23

Sample Name: 100ppb U

Mode: IR

U_[235]
235/pulse
cts/Ss
488.2
18.3
3.747

501.
464.
510.
477.
487,

O WwwWwhN

202

Operator:

Corr.Fact:

U_[236]
236/pulse
Cts/s
488.2
18.3

3.747

501.
464 .
~ 510.
477.
487.

@oos8

page 1

1.000000

U_[238)]
238/pulse
Cts/S
63520.
4551.
7.119

€7430.
60600,
69240.
64010.
58340.



05731715
Method : ISOU
U_(233) 674,
u_{234] 674.
U {235] 674.

U [236] 674
u_[238] 643.

06:54 FAX

1594
1753
9304

.2907

6647

O W o

.8921
.8807
.3439
.7987 -
.0304

HNF-1685 REV. 0
Standardzn Report

N

10/26/99 13:39:28

. 0000000
.0000000
. 0000000
.0000000
.0000000

203

10/26/99 13:
10/26/99 13:
10/26/99 13:
10/26/99 13:
10/26/99 13:

39

:23
123
39:
39;:
39:

23
23
23

doo9

page 1



05/31/15 06:54 FAX 7010
Analysis Report HNF-1685 REV. 0 10/26/99 13:46:07 page 1
Method: ISOU Sample Name: blank : Operator: kjt

Comment: background ' .

Run Time: 10/26/99 13:44 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 -.0017 -.0004 -.00086 . ~.0015 ‘ -.0003
Stddev .0013 .0023 .0012 . 0007 -0019
$RSD 79.80 576.3 160.3 48.88 - 586.5
#1 -.0003 . 0011 .0001 -.0018 .0005
$2 -.0027 -.0007 -.0013 . -.0011 -.0001
#3 ~.0030 . -.0032 -.0011 -.0021 -.0032
#4 : -.0023 -.0018 -.0018 -.0021 .00z20
#5 : -.0001 .0026 .0011 - -.0004 -.0008
Int. 5td. Ir[193]

Line 193/pulse

Units Cts/S

Avg HLFO86

sStddev ‘ .1212

$RSD 3.1922

1 3.7524 ‘.

#2 3.735% ' "W

£#3 4.012¢6

#4 3.7288

#5 5.7552

204



05/31/15 06:55 FAX

Analysis Report

Method: ISOU
Comment: iso_u lcs
Run Time: 10/26/99

Elem U_[233]
Line 233/pulse
Units ppb
Avg -.0028
Stddev . 0011
%RSD 40.49
#1 -.0031
#2 -.0030
#3 -.0013
#4 | . -.0021
#5 -.0043
Int. Std. Ir[193]
Line 193/pulse
Units Cts/S
Avg 3.7489
Stddev 1167
$RSD 3.1117
#1 2.834089
#2 3.7975
#3 4.60009
4 3. 5489
¥5 L an0

HNF-1685 REV.0

13:47 Type: Unk

Sample Name: ICV

Mode: CONC
U_{234] U_[235]
234/pulse 235/pulse
ppb ppb
.0001 - .1695
.0011 .0090
801.0 5.306
-.0004 .1626
.0003 .1693
-.0015 .1668
.0012 .1849
.0011

205

.1639

10/26/99 13:48:16
| Operator:

Corr.Fact:

U_[236)
236/pulse
ppb

.0035
.0026
74.56

-.0005

. 0037
.0037
.0038
.00869

@o11

page 1

kjt

1.000000

. U_[238)
238/pulse
ppb

22.62
1.02
4.524

23.43
22.53
21.10
23.69
22.34



. 05/31/15 08:55 FAX idoi2

HNF-1685 REV. 0

Analysis Report . 10/26/99 -13:54:36 ' page 1
Method: ISOU Sample Name: ICB Operator: kjt

Comment: 2% nitric ' ' : 7

Run Time: 10/26/9% 13:53 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_{243] U_[234] U_[235] U_[236] U_[238]
Line 233/pulse 234/pulse 235/pulse 236/pulse 238/pulse
Units ppb - ppb pPpb ppb ppb
Avg -.0005 -.0021 -.0002 -.0013 -.0005
Stddev . 0011 .0018 .0024 .0017 .0009
%RSD 215.6 87.01 1058, - 133.7 1923.7
$1 .0d12 | -.0012 .0007 -.0014 .0009
#2 -.0004 -.0037 -.0042 -.0003 .0000
#3 . ' -.0015 -.0038 .0019 -.0042 -.0012
#4 -.0004 L0006 -.0004 . -.0003 -.0006
#5 . -.0015 -.0025 L0008 -.0002 -.0014
Int. Std. Ir[193)

Line 193/pulse

Units Cts/S

Avg 3.8757

Stddev .0630

$RSD : 1.7812

#1 R J

#2 NN PR

#3 3.8424

#4 3.8281

¥5 3.8214
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05/31/15 06:56 FAX dio13

Analysis Report HNF-1685 REV. 0 10/26/99 13:56:45 page 1
Method: ISOU Sample Name: s99t001731 . Operator: kjt

Comment: 80601 df.

Run Time: 10/26/99 13:55 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 o pPpb ppb ‘ ppb
Avg -.0017 .0001 .0003 -.0017 L0241
Stddev - .0017 .0014 .0020 _ .001e6 © .0045
$RSD 98.59 2324. 581.2 90.39 . 18.84
#1 -.0001 .0003 . 0028 .0006 .0281
#2- -.0005 . .0011 .0017 -.0029 .0290
$3 -.0040 .0008 .0001 ~.0024 .0220
#4 ~-.0010 ..0004 -.0006 -.000% .0234
%5 -.0031 -.0023 ~.0023 -.0031 .0179
Int. Std. Ir[193]

Line 193/pulse

_Units . Cta/s

Avg : GLEa0T

Stddev . 0601

$RSD 1.5659

#1 3.813%

#2 3.791%

33 3.81%20

#4 3.7794

#5 2IBB7H
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05731715 06:58 FAX

: — , do14
Analysis Report HNF-1685 REV. 0 10/26/99 13:58B:56 page 1
Method: ISOU Sample Name: s99t001731_ 4 Operator: kit

Comment: 80601 df - .

Run Time: 10/26/99 13:57 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 - - =-.0019 -.0015 -.0002 -.0006 .0248
Stddev . 0006 .0021 .0007 0030 .0030
$RSD 30.26 139.7 407.2 488.6 12.25
£1 -. 0017 -.0017 ~-.0009 -.0010 .0249
#2 ' -.0018 - ~-.0015 . 0000 .0o0e © .0231
#3 -.0021 -.0037 -.0009 -.0050 - ,0215
#4 -.0028 -.0024 -, 0005 -.0011 .0249
$5 -.0012 .0019 : .0004 .0031 .0296
Int. Std. - Ir[193]

Line: 193/pulse

Units Cts/sS

Avg 3.7085

Stddev . .1014

%¥RSD 2.7340 _— o

$1 3.6e08

#2 3.7611

#3 3.7599

#4 3.7904

#5 PR Y
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05/31/15 06:57 FAX . ho15

Analysis Report HNF"1685 REV. 0 10/26/99 14:00:50 page 1
Method: ISOU Sample Name: s99t001731 Operator: kjt

Comment: 80601 df

Run Time: 10/26/99 13:59 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] . U_[234) U_(235] U_[236]) U [238B]
Line 233/pulse 234/pulse 235/pulse 236/pulse 2387/pulse
Units ppb ppb pPpPb ppb pPpb
Avg . . -.0020 -.0024 -.0007 -.0017 : .0242
Stddev L0027 ' -.0012 .0020 : .0014 - . 0025
$RSD 134.2 . 48.26 284.3 83.17 10.51
#1 -.0Q03 -.0033 -.0007 -.0019 .0236
$2 -.0063 -.0011 -.0028 - . 0000 0223
#3 -.0028 -.0037 -.0025 -.0024 .0241
#4 -.0017 -.0029 .00186 -.0035 .0286
#5 o .0008 -.0013 .0009 -.0006 .0225
Int. Std. Ir(193]

Line 193/pulse

Units Cts/S

Avg" 3.8275 - ‘

Stddev .0665

%RSD 1.7372

#1 GLTARLQ

#2 i

#3

#4

#5

209



____05/31/15_ 06:57 FAX

Analysis Report HNF-1685 REV. 0 . 10/26/99 14:
Method: ISOU Sample Name: s99t001734

Comment: 80601 df

Run Time: 10/26/99 14:05 Type: Unk Mode: CONC
Elem U_[233] U_[234)] U_[235]
Line 233/pulse 234/pulse 235/pulse
Units prb ppb ppb
Avg . -.0010 - -.0002 -.0016
stddev .0012 .0013 .0015
$RSD 119.5 858.6 92.89
#1 -.0007 .0000 -.0026
#2 -.0021 -.0004 -.0020
#3 .0009 -.0018 .0010
#4 -.0018 .0018 ~-.0019
#5 -.0M13 -.0004 -.0023
Int, Std. Ir{l93]}

Line : 193/pulse

Units Cts/S

Avg 3.0Twd .
Stddev ' .0597

$RSD 1.4993

#1 A.,0340

#2 4.0175

3 3.9922

#4 3.,9038

#5 4.0491

210

do16
07:10 | page 1
Operator: kjt
Corr.Fact: 1.000000
U_[236] U_[238)
236/pulse 238/pulse
ppb ppb
-.0014 .0164
.0021 L0033
149.3 . 20.14
-.001¢6 .0193
-.0042 .0173
.0016 .0132
-.0013 .0126
-.0015 .0185



05/31/15 06:58 FAX . HNF-1685 REV. 0 A ho17
Analysis Report 10/26/99 14:09:54 page 1
Method: ISOU Sample Name: 599t001734_d Operator:. kit
Comment: 80601 df ~ s .

Run Time: 10/26/99 14:08 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem . U_[233] U_[234) U_[235] U_[236] U_[238]
Line o 233/pulse 234/pulse ' 235/pulse 236/pulse 238/pulse
Units : ppb ppb ppb ppb ppb
Avg -.0017 -.0021 .0001 ~.0018 .014%
Stddev .0007 .001¢ .0030 .0013 . .0010
$RSD 45.10 90.82 4299, 74.32 6.979
#1 -.0012 . -.0025 -.0004" -.0020 .0153
#2 -.0018 : -.0038 . 0052 : .0005 ' .0138
3 -.0009 .0016 ~.0008 -.0023 .0139
#4 -.0016 -.0037 -.0015 -.0024 .0153
#5 -.0028 - -.0017 -.0022 - -.0029 .0163
Int. Std. ‘Ir[193] ‘

Line 193/pulse ]

Units Cts/S

Avg . : : 4.065¢%

Stddev .1068

%RSD 2.6268

#1 4.1538

42 4.73417

#3 4.087&

#4 3.84940

#5 4.15%21

wh
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B 95/31/15,,,06:58 FAX . ido1s

BAnalysis Report HNF-1685 REV. 0 10/26/99 14:11:24 page 1
Method: ISQU Sample Name: s99t001734 - Operator: kjt

Comment: 80601 df

Run Time: 10/26/99 14:10 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 ~,.0014 : -.0017 - .0006 -.0019 .0152
Stddev . 0005 -.0007 .0023 : .0019 .0016
%RSD 32.22 40.81 360.4 98.02 10.50
1 -,0021 -.0028 L0005 . -.0013 .0156
#2 -.0011 -.0009 .0045 -.0046 .0157
¥3 -.0011 -.0015 -.0012 -.0021 .0144
k4 -.0011 -.0019 -.0007 -.0024 o .013]%
#5 . =.0017 -.0017 .0000 .0006 .0173
Int. Std. Ir[193)]

Line 193/pulse

Units Cts/s

Avg . 4.07486

Stddev ' .0336

%R3D .82384

#1 4.0887

#2 _ 4,046

43 40463

#4 4.]126%

#5 dL0ELL

<12



05/31/15 08:59 FAX

: o19

Analysis Report HNF-1685 REV. 0 10/26/99 14:1%:59 page 1

Method: ISQU Sample Name: s99t001735 Operator: kjt

Comment: 80601 df :

Run Time: 10/26/99 14:18 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 2387pulse

Units . " ppb- ppb '~ ppb ppb ppb

Avg -.0011 -.0008% -.0013 -.0015 .0170

Stddev .0008 .0015 - .0019 .0020 L0034

$RSD 71.49 173.6 143.3 137,0 20.10

#1 -.0007 -.0012 .0004 .0003 .0187

$2 : -.0005 -.0009 -.0026 -.0004 .0214

#3 -.00186 .0010 . -.0024 -.0034 .0134

#4 -.0022 -.0002 ~=-.0030 . 0001 L0177

#5 - =.0004 ~-.0030 .0011 -.00490 .0138
. s

Int. Std. - Ir{193)

Line 193/pulse

Units Cts/S

Avyg 4.1200

Stddev .1614

$RSD o 3.9167

#1 046

$2 4.16273 .

43 1.2262 v

$4 41120

#5 4.2467

<13
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05731715 07:00 FAX

@oz2i

Analysis Report _HNF1685‘REV‘° 10/26/99 14:29:32 page 1
Method: ISOU Sample Name: s99t001735..4 Operator: kjt

Comment: 80601 df ‘

Run Time: 10/26/99 14:28 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233) U_[234) u_{235) 0_[236) - U_[238]
Line 233/pulse 234/pulse 235/pulse 236/pulse 238/pulse
Units ppb ppb ppb ppb ppb
Avg . -.0026 -.0027 -.0013 -.0026 .0155
Stddev . 0009 . 0006 ,0023 .0017 .0026
$RSD 34.71 20.74 180.2 64.79 16.56
#1 -.0033 -.0018 -.0030 -.00286 .0155
#2 -.0029 -.0027 .0024 .0000 .01l7é
#3 -.0010 -.0027 -.0013 -.00386 . 0175
#4 - ~.0032 -.0033 -.0034 -, 0044 .0112
#5 ‘ -.0027 -.0030 . -.,0010 -.0022 L0157
Int. Std. Irf193)

Line 183/pulse

Units Cts/s

Avg 4.2924

Stddev .0624

%RSD 1.4537

#1 4.41833

#2 45008

#3 4.3357
T #4 4.3024

#5 4.3118

Vs &2



05731715 07:00 FAX

5 _ o22
Analysis Report HNF-1685.REV. 0 10/26/99 14:33:01 page 1
Method: ISOU Sample Name: s5399t001735_a Operator: kjt
Comment: 80601 df _
Run Time: 10/26/99 14:31 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 pPPE ppb Ppb’ ) ppb
Avg -.0031 -.0016" .1353 .0014 19.57
Stddev . - .0012 .0013 .0090 .0020 .62
$RSD 39.68 80.63 6.637 146.1 3.167
#1 -.0029 -.0038 .1269 .0003 © 18.90
#2 ~.0034 -.0012 - .1387 .0036 o 20.14
#3 ~.0031 -.0015 .1381 . .0034 19.81
#4 -.0013 ~.0003 ‘ .1257 .0004 : 18.92
$#5 ~.0047 -.0013 .1471 ~-.0008 20.10

3.

Int. Std. Ir[l983]
Line 193/pulse
Units Cts/S
Avg ‘ 4.2824
Stddev . .1135
$RSD 2.6494
#1 - 4,329
#2 4.1475
#3 , 4.3278
#4 4.4221
#5 . 4.184%

<16
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05/31/15 07:01 FAX

Analysis Report

Method: ISOU
Comment: iso_u lcs
Run Time: 10/26/95%

Elem U_[233]
Line 233/pulse
Units ppb
Avg’ -.0024
Stddev .0004
#RSD 17.05
#1 -.0018
$2 -.0029
#3 -.0026
#4 -.0025
#5 -.0022
Int. Std. Ir{193)
Line’ 193/pulse
Units Cts/S
Avyg 4.4060
Stddev L0641
%RSD : 1.4544
#1 - 4.3478
#2 4.4585
#3 4.%252
#4 4.4506
#5 AL adEL

Sample Name:

HNF-1685 REV. 0

ccv

14:38 Type: Unk

‘U [234)

. 234/pulse

-.0003
.0005
155.1

-.0004
-.0004
-.0001
-.0010

.0003

@023
10/26/99 14:39:39 page 1
. Operator: kjt
Mode: CONC Corr.Fact: 1.000000
U_[235]) U_[236] U_[238]
235/pulse 236/pulse 238/pulse
ppb ppb ppb
.1724 .0016 24.03
.0104 .0026 .11
6.011 155.9 2.960
.1850 .0004 24.61
.1634 . 0031 23.73
.1733 ~,.0004 24.94
.1797 -.0004 23.28
.1607 .0055 23.58
217



05/31/15 07:01 FAX Ao24
' HNF-1685 REV. 0 _ ‘

Analysis Report 10/26/99 14:45:34 page 1

Method: ISOU Sample Name: CCB Operator: kjt

Comment: 2% nitric

Bun Time: 10/26/99 14:44 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 prb ppb \ ppb

Avg : -.0021 -.0028 -.0017. -.0034 -.0021

Stddev .0022 .0006 . .0011 .0015 .0010

$RSD 106.6 22.37 63.22 43.48 46.39

#1 : —,0049 ~-.0024 -.0027 ’ -. 0050 -.0017

$2 . . 0003 -.0033 -.0015 -.0032 -.0009

#3 -.0004 -.0036 -.0013 -.0021 -.0029

#4 -.0040 -.0022 -.0002 ~.G047 -.0034

%5 . -.0016 -.0024 -.0028 -.0018 - =.0017

Int. std. - Ir{193]

Line 193/pulse

Units Cts/S

Avg ' 1.4655

Stddev .0B56

$RSD 1.9161

41 4.536)

42 4.50%4 %

#3 4. 3335

#4 4,521

#5 4.42670

218



worklistdata2 Version 3.0 01/04/99

10/27/99 14:36

HNF-1685 REV. 0

Page:

LABCORE Completed Worklist Report for Worklist# 31569

1

Analyst: kjt

Method: LA-506-101 Rev/Mod #4 ~ T

Instrument:

ICPMS1

Worklist Comment: ICP/MS (SOLID ACID DIGEST) Iso-U

Book#: 42 5T

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

110V 0 aMsU-QC U235 ac 0.000170 1.69e-04 99.412 % Recovery

1 Icv o ®MSU-QC U338 oc 0.023900 2.36e-02 98.745 % Recovery

2 ICB 0 ;gU-gC U233 oc 1 <1.20a-5 ug/alL

2 Icm 0 ;MU-QC U234 ac 1 <l.20a-5 ug/mL

2 ICB [ ®MSU-QC U23S ac 1 <1.20a-5 ug/aL

2 Ice [] eMSU-QC U236 qQc 1 <1.60e-5 ug/mL

2 1ICB 0 eMSU-QC U238 ac 1 <1,20e-5 ug/mL

3 STD-PREP ¢ @MST-Al U2I9-Al  SOLID 10.0 9.9584+00 99.500 % Recovery

4 BLMK-PRRP [ @M3U-Al D132-Al1 SOLID 1 <2.41e-3 ug/g

4 BLNK-PREP 0 @MSU-Al U234-Al SOLID 1 <2.41e-3 ug/g

4 BLNK-FPREP 0 @MSU-AL U235-A1 SOLID 1 <2.41e-3 ug/g

4 BLNK-FRRP 0 @M3D-A1 U236-A1 SOLID 1 <3.22e-3 ng/a

4 BLMK-PREP [ @MSU-Al ©236-Al1 SOLID 1 <2.41e-3 ug/g

5 SAMPLE 899T0017368 0 A @MSU-Al U233-A1l SOLID N/A < 4.750e-01 0.47% ug/g

S SAMPLE 899T0017368 © A @MSU-A1 U234-Al SOLID M/A < 4.750a-01 0.475 ug/g

5 SAMPLE B99TO0L733 ¢ A @MSU-Al U235-Al SOLID B/A 2.307e+00 0.475 ug/g

5 SAMPLE B99T0Q01738 0 A GMSU-Al U236-Al SOLID M/A <« 6.333e-01 0.633 ug/g

5 SAMPLE 599TG01738 O A @EMSU-AL U238-Al SOLID N/A 3.867e+02 0.475 ug/g

§ BY9TOOL73I8 0 A @MSU-AL U233-Al BOLID <4.75e-1 <4.58e-1 RPD

6 DUR 8999T0017389 0 A @MSU-Al TU234-Al1 SOLID <4.75e-1 <4.58e-1 RPD

6 DUP 899T001738 0 A @MSU-Al U235-Al1 BOLID 2.39e+00 2.450+00 4.098 RPD

€ DUP B99TO01738 0 A @MSU-Al U236-Al SOLID <6.,33e-1 <6.1le-1 RPD

6 DOP 899T001738 0 A @MSU-Al U238-A1 SOLID 3.67a+02 3.81e+02 3.743 RPD

7 SPK-POST S99T001738 O A @MSU-Al U235-Al SOLID 0.000142 1.28a-04 90.141 % Recovery

7 SPE-POST S899T001738 0 A @MSU-A1l U238-Al SOLID 0.020 1.85e-02 92.500 % Reacovery

8 ooV 0 aMSU-QC U235 qo 0.000170 1.6%e-04 99.412 % Recovery

8 cov [ eMsv-gc  U23e oc 0.023500 2.37e-02 99.163 % Recovery

9 CcCB 0 @MSU-QC U233 Qc 1 «<1.20a-5 ug/mL

$ cca o ;MSU-QC U234 ac 1 <1.20e-5 ug/sL

§ ccp 0 eMET-QC D235 Qc 1 <1.20a-5 ug/aL

9 CCB 0 GMSU-QC U236 Q¢ 1 <1.60a-5 ug/ml

9 CCB 0 @MSU-QC U238 1 1 <1.208-5 ug/mL
Final page for worklist# 31569

Analyst Signature Date Analyst Signature Date

)Xﬁjﬂ\éj /o zyf/r

Units shown for GC (BLK/BKG) may not reftect the actual units.
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worklistdata? Version 3.0 01/04/99 HNF-1685 REV. 0 Page: 2
10/27/99 14:36

LABCORE Completed Worklist Report for Worklist# 31569

Seq Type  Samplef R A Test Matrix  Actual Found DL or Yield Unit
Reviewer Signature Date

Units shown for @C (BLK/BKG) may not reflect the actual units.
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06/01/15 06:24 FAX

. oAt
1on6m907:s2  HNF-1685 REV. 0 Q\,Q_b o\GA
" _ LABCORE I)adzl]Ehsilayflkaﬂﬂq@hal*B!RQT"Eﬁaliklisl£?;3]j§ﬁgp

Analyst: 1{3{ Instrument: ICPMS1 [bexvwe,  Book# Y2AGSS
Method: LA-506-101 Rev/Mod _A-Q.
Worklist Consment: ICP/MS (SOLID ACID DIGEST) Ise-U

8 Type Sample# R A Test Matrix Grouph Proj.ct

1 ICV eMSU-QC QU

2 ICB ' @MSU-QC  QC

3 STD-PREP eMSU-Al - SOLID

4 BLNK-PREP @MSU-A1 éOLID '

5 SAMPLE S99T001738 0 A @MSU-Al SOLID 93000304 S5-111 GRAB

Analytes Reguested:; U233-A1 , U234-Al , U235-Al , U236-A1 , U238-Al

6 DUP 5997001738 0 A @MSU-A1 SOLID \ﬁ\

v&m& prep ped KSr

8 SPK-POST $99T001738 0 A @MSU-Al SOLID

9 Ccv @MSU-QC QC

10 CCB ‘ @MSU-QC QC

Final page for worklist # 31569

- '7 |
%@M —STgmatire —Date

S prep 20! &% L35 -1D

e\«k— ,
eRATCoV13Y
5%‘(00\‘13%-&
SeATOO\VTRB- e

Datg Entry Comments: | ,SC_C Q ( ) ‘5\6‘0(:\ (pm 'HkB ‘ U qq \'TB%

ol m.@ug,

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. /{( 7

22 / "/’” 7
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TYNE RO R vy,

—_—
———

ooz
Analysis Report HNF-1685 REV, 0 10/27/99 13:26:06 - page 1
Method: M3 _TUNE Sample Name: ms-tune. Operator: kit
Comment ; ‘
Run Time: 10/27/99 13:24 Type: Unk Mode: INT Corr.Fact: 1.000000
Elem - In[115) Ir{193;
Line 115/pulse 193/pulsge
Units Cts/s Cts/s
Avg 105600. 40490,
- Stddev le11, 803,
$RSD , , 1.525 1.984
#1 104700, 40360,
#2 103400. 40230,
#3 ' w 106100. 40110,
#4 106700. 40580,
#5 . 106000, 40170.
#6 106000, 40490, b
%7 105100. 38920,
#8 ' 106000, -41890.
#9 ' 108800, 40680.
#10 103300. 41500.

L0, s\earb At
o Yo-27-99

Sdopep a0y d5 Loso
ok~ prep

TV
SaGTo0ITER- d
SA9TOOVI3E- A

| THAT
~ CHNOLOGIST/CHEMIST
VE REPRESENTS CHEMICAL TECH 5 AANTOAR .
S D THE CALBAATIONANALYSTS ON PAGES
COMPLETED/VERI! -

<22



06/01/15 06:25 FAX Boo3

T XYY OEY N

R i

. Analysis Report HNF-1685 REV. 0 10/27/99 13:29:19 page 1
" Method: ISOU Sample Name: BLANK Operator:
+ Comment :
Run Time: 10/27/99 13:28B Type: Std Mode: IR Corr.Fact: 1.000000
Elem U_[233} U_[234) U_(235]) U_[2386) U_[238]
Line 233/pulse 234/pulse 235/pulse 236/pulse 238/pulse
Units . Cts/S Cts/$ Cts/S Cts/S Cts/$S
Avg 9.669 10.286 10.52 10.52 11.09
T Stddev 1.317 1l.68 .40 1.65 .97
%R3D 13.63 16.38 3.759 15.67 8.705
#1 9.661 13.21 10.03 10.64 12.11
#2 8.197 9.053 10.28 7.952 11.01
#3 9.830 - 9.709 11.04 12.38 10.44
#4 11.72 9.889 10.74 10.26 9.889
#5 8.935 9.424 10.53 11.38 11.99
Int. Std. Ir[193]
Line 193/pulse
Units Cts/S
Avg 4.045%
« Stddev .0143
" %RSD .35021
#1 1.089¢
#2 4.00u7l
#3 4.,1200
#4 4.0954
$#5 4,085

LAG IR St A N S g 4
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06/01/15

06:28 FAX

Method : ISQU

U_[233]
U [234)]
© U [235]

Lo Y r Y v any oy

Ny e ow oo o . W o

A A A

A

b T A S

¥ Y.y

VT R AT WY W W W

v v

T v oW wer oy y

U [236]
U_[238]

618.
617.
617.
617,
588.

2186
3917
0162
0189
4286

Standardzn Repeort

9.6685

10.2565
10.5235
10.5215
11.0875

o e

10/27/99 13:29;:33

.0000000
.0000000
. 3000000
.0000000
.0000000

HNF-1885 REV. 0

10/27/99
10/27/99
10/27/99
10/27/99
10/27/99

a

N

LA o

224

13:
13:

13

13

29
29

29

:19
:19
:129;
13:
129

19

119
:19

doo4

page 1
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06/01/15 06:26 FAX

Analysis Report

Method: ISOU
Comment:

Run Time: 10[27/99

Elem
Line
Units
Avg
Stddev

", 3R3D

45

o W e

R A AR RN TR YTV

R A T

AR EE AR RIS

R A N

B SRR o SR I I I I I S

#1
#2
#3
#4
#5

Int. Std.
Line '
Units
Avg

+ Stddev

%RSD

#1
#2
#3
#4

Sample Name:

U_[233]
2337pulse
Cts/S
487.9
22.3
4.569

4166.
520.
472,
479.
500.

nonwk

Ir[193]
193/pulse
Cts/S
4.0044
.088B7
2.2152

4.10472
BLoREGL

13:30 Type: Std

U_[234]
234/pulse
Cts/S

487.9.

22.3
4.569

466.
520.
472,
479,
500,

awo Pk

100ppb U

10/27/99 13:31:27

Mode:

U—

IR

[235]

235/pulse

220

Cts/S

487.9

22.3
4.569

466.
520.
472.
479,
500.

e wr

Operator:

Corr.Fact:

U_[236]
236/pulse
Cts/S
487.9
22.3
4.569

466.
520.
472.
479,
500,

oW

HNF-1685 REV. 0 @005

page 1

1.000000

U_[238]
238/pulse
Cts/S
62940.
2126,
3.378

60260.
65370.
61920.
64830.
62340.




06/01/15 08:27 FAX

" Method : ISOU

U_[233]
U [234]

U_[235]

S U_[238]

-

R g & A B T A

B S

- v

AR AR A F ke

IR

Ko vy

LA LE R REE RV Y OY

FREEEY L L b ey

[238]

672.
671.
671.
671,
633.

5633
7364
3609
3636
7535

Standardzn Report

9.6685

10.2565
10.5235
10.5215
11.0875

L

HNF-1685 REV.0

10/27/99 13:31:45

.0000000
. 0000000
0000000
.0000000
.0000000

10/27/99 13

10/27/99 13:
10/27/99 13:
10/27/99 13:
10/27/99 13:

<26

:31:
31:
31:
31:
31:

27
27
27
27
27

R oos

page 1




_06/01/15 06:27 FAX . ~ HNF-1885 REV. 0 @oo

: Anélysié Report - 10/27/99 13:38:11 ' page 1

. Method: ISOU Sample Name: blank Operator: kijt

" Comment: background

© Run Time: 10/27/9% 13:36 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 A ppb ppb ppb PpPb ppb
¥ Avg -,0012 -.0010 ~,0010 -.0010 —=,0018
» Stddev .0020 L0022 . .001e .0010 .0016
. SRSD 167.0 223.6 164.5 103.3 88.84
» 41 ' .0007 .0000 -.0011 .0003 -.0043
Y o#2 . 0010 -.0040 -.0035 : -.0024 -.0012
vO#3 -.0035 .0013 0009 =.0012 -.000¢9
Y -.0019 .0002 -.0009 -.0005 ~.0022
45 ~.0022 -.0024 -.0003 -.0010 -.0003
i Int. Std. Ir[193)

> Line 193/pulse

+ Units Cts/S

5 Avg 4.2008

* Stddev .0346

» %RSD .82411 g

- Bl | 1,2376

o #2 | 4.1532

aO#3 4.1812

> #4 42210

Y #5 4.0

CREEEEE YL

RE AR T 3 XX

227
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06/01/15 06:27 FAX .
o ~ HNF-1685 REV. 0 doos

. Analysis Report 10/27/99 13:40:25 page 1
; Method: 150U Sample Name: ICV Operator: kjt

+ Comment: iso_u lcs

" Run Time: 10/27/99 13:39 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/pulse  236/pulse 238/pulse
* Units ppb ppb ppb ppb PPb
- Avg .0010 .0018 .1693 .0032 23.60
© stddev .0009 .001e6 .0065 .0014 .27
~ %RSD 92.33 90.00 3.813 43.74 1.147
i #1 .0014 .001e6 .1627 L0012 23.8¢6
v $2 .0003 .0044 L1797 .0028 23.41
T3 .0013 .0012 .1705 .0029 23.60
144 .0023 -.0001 .1658 .0043 23.25
> #5 -.0001 .0021 .1676 . 0047 23.86
% Int. Std. Ir{193]

> Line ' 193/pulse

5 Units cta/s

» Avg 4.1434 L

» Stddev .0245

+ %RSD .59089

v o#l 4.1574

T o#2 4. 1556

- #3 g,1242

~ #4 J .,

" #5 Gl

z

B

iy

v

¥

N

:
“.,;A-
e
ot
e
ke
s
B

BT

g

> 228



06/01/15 08:28 FAX N ‘@oos

. ooty o HNF-1685 REV. 0 @008
" Analysis Report 10/27/99 13:45:24 page 1
i Method: ISOU Sample Name: ICB Operator: kjt

© Comment: 2% nitric ' :

. Run Time: 10/27/99 13:44 Type: Unk’ Mode: CONC Corr.Fact: 1.000000 -
ﬁlglem ‘ 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
© BAvy -.0008 -.0012 -.0008 .0002 —.0020
" Stddev .0008 .0017 .0011 ,.0020 ‘ .0022
» %RSD’ 105.7 138.1 - 132.4 1241. _ 110.5
f'#l _ - .0004 -.0027 -.0028 ' . 0017 -.0034
To#2 -.0017 -.00C8 -.0001 -.0008 -.0001
» #3 -.00086 -.0005 -.0004 -.0024 -.0044
ﬁ #4 -.00086 - =.0032 -.0008 . 0027 -.0025
x #5 -.0013 ‘.0010 -.0001 -.0003 .0007
* Int. Std. Ir[193]

+ Line 193/pulse i

. Units Cts/s

o Avg AL B0

' Stddev .1225

. $RSD 2.9126

1 1.2129

tOH2 A, TR

v #3 G.3343

s #4 4.00%9

o #5 4.2105

>

b

. A}:‘-

E18

B

Y

y

s

:

o

e

R
e
=

,,1.-
o

Y
Liw .

Y

-

A

YA e -
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L 06/01/15 06:28 FAX 7 o 010
o . HNF-1885 REV. 0

. Analysis Report 10/27/99 13:47:28 page 1
; Method: ISOU Sample Name: std-prep Operator: kjt

! Comment: 201 df :

i Run Time: 10/27/99 13:46 Type: Unk Mode: CONC Corr.Fact: 1.000000
e .

~ 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
3 Avg .0012 .0002 .1310 .0087 . 49.51
*> Stddev .0012 0027 .0048 . 0022 .69
» %RSD 105.9 1109. 3.637 22.27 1.399
Y . .

C 1 ~.0009 -.0018 .1312 .0129 50.00
- $#2 .0017 - .0033 1269 .0091 49.77
So#3 .0010 .0003 .1307 .0104 49.74
L .0022 .0024 .1388 .0070 49.75
> #5 .0018 -.0031 .1274 . 0090 - 48.28
~ Int. std. Ir[193]

s Line 193/pulse

* Units Cts/S

> Avg dozahe

s Stddev .0508

*~ $RSD 1.2034

s

T o#1 4.2534

oH2 4,041

+ #3 4.147%8

v #4 , ALR042

o#S 4.0784

" x

-

-

P

2

;o

-

.._;.:

2

. ‘.5,

-

*

td

5

b

"

-

=
gt 230



_06/01/15 06:29 FAX

e 4

—- | HNF-1685 REV. 0 aou
- Analysis Report 10/27/99 13:52:09 page 1
, )
¥ Method: ISOU Sample Name: blnk-prep : - Operator: kjt
» Comment: 201 df .
Y Run Time: 10/27/99 13:50 Type: Unk Mode: CONC  Corr.Fact: 1.000000
>
Y 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 pPpb ppb ppb
.- Avg -.0006 -.0014 -.0015 -.0009 -.0010
. Stddev .0002 .0019 .0008 .0014 .0010
~ %RSD 33.30 135.2 : 54.42 152.8 99.94
> LY
To#l . =,0006 ' .0001 -.0014 .0004 .0004
= #2 -.0003 —-.0017 -.0029 -.0017 -.0005
N X! =.0008 -,0046 -.0007 -.0029 -.0021
2 o#4 : -.0007 .0000 -.0013 .0003 -.0013
t #5 . =.0005 -.0009 -.0015 -.0006 -.0014
¥ B .
» Int. Std. Ir(193]
# Line 193/pulse
¥ Units Cts/sS
~: Avg 4. 2394
» Stddev .0510
* 3RSD 1.1831
#1 A, 2677

#2 4. 001
. ¥3 ST
T %4 435085
T #5 4L 3008
it

cr e Ly ALY LYY

N A I T R i T
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06/01/15 086:29 FAX 7 | .
- HNF-1885 REV. 0 @o12
Analysis Report 10/27/99 13:55:27 page 1
Method: ISOU Sample Name: s99t001738 _Operator: kjt
" Comment: 201 df
Run Time: 10/27/99 13:54 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 .0023 -.0007 .0603 .00286 9.264
. Stddev .001% .0022 .0061 .0024 .212
.~ $RSD 64 .87 304.0 10.17 89.91 2.289
v #1 .0030 .0021 .0569 0059 9.113
Co#2 .0002 ~-.0033 .0528 .0008 9.124
v #3 .0034 -.0010 .0692 .0030 9.612
v #4 .0038 .0008 .0619 .0034 9.323
S #5 ' .0013 ~,0024 .0605 -.0001 9.150
" Int. Std. Tr(193]
Y Line 183/pulse
- Units Cts/S
. Avg 4. 3040 L (.
* Stddev .0678
> $RSD ‘ 1.5753 b
. ok
S 4.2799
- #2 4.2840
S #3 4.21.92
> o#4 : 4.3273
# #5 4.369%
.
- o
it
e
o
e
N
e i
>
"
e
.
e
s
s
*
i RI2
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06/9}115 06:30 FAX

Analysis Report HNF-1685 REV. 0 10/27/99 13:58:33 page 1
Method: ISOU Sample Name: s99t001738_d Nperator: kjt
Comment: 201 df ' .

Run Time: 10/27/992 13:57 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 pPpb ppb
Avg .0007 -.0009% .0652 . 0034 9.972
Stddev 0011 - .0008 .0028 .0024 . 245
%RSD 146.8 102.8 4.250 69.96 2.457
#1 .0008 -. 0001 .0642 .0024 9.955
#2 .0Q03 -.001s6 .0609 .0041 9_.91¢%
- #3 -.0005 -.0004 . 0664 .0019 9.755
#4 ..00086 -.0021 .0664 .0073 10.39
#5 . 0025 -.0006 .0680 .0014 9.844
Int. Std. Ir(193]

Line 193/pulse L,

Units Cts/S :

Avyg 4.4%47%

Stddev .0418

%RSD .94222

#1 4.34884

$2. 4,437

#3 4. 4438

#4 4.4089

#5 GBS

233

EERV LA L ey oV -



HNF-1685 REV. 0

06701715 08:30 FAX

Analysis Report 10/27/99 14:01:58 page 1
. Methcd: ISOU
Comment: 201 4f

Run .Time: 10/27/99

Sample Name: s99t001738_a Operator: kjt

14:00 Type: Unk Mode: CONC Corr.Fact: 1.000000

@o14

x

.

P

ek YEs -

I AT 3 1 L LR

£

e kAR AAEE VRV EY VY e a e s

o R R I e A A AT T

Elem U_(233] U [234) U_[235] U_(236) u_{[238]
Line 233/pulse 2347pulse 235/pulse 236/pulse 238/pulse
Units ppb . pPpb ppb ppb ppb
Avg .0023 .0008 .1885 . 0059 27.79

" Stddev .0014 .0025 .0058 0029 .61
%¥RSD 62.48 309.5 3.080 28.42 2.211
#1 . 0035 .0035 .1871 .0Q75 28.23
$#2 . 0028 .0026 .1801 .0061 26.99
#3 .0036 .0001 .1863 .0056 28.48
#4 .0013 -.0029 .1894 .0014 27.34
#5 .0003 . Q007 .1894 .0091 27.90
Int. Std. Ir[193]

Line 193/pulse
Units Cts/S

AVYg 4.3997
Stddev .0741
%¥RSD 1.6833
#1 G ETLG
%2 4500

- #3 33054
4 A.46G44 EE
#5 4., 5077

w k
234



06701715 06:31 FAX

R - ——— 015
T HNF-1685 REV. 0 2
Analysis Report 10/27/99 14:08:22 : page 1
Method: IS0U Sample MName: CCV Operator: kijt
Comment: iso_u lcs
"Run Time: 10/27/99 14:07 Type: Unk Mode: CONC Corr.Pact: 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 - -.0004 .0004 .1690 .G016 23.69
¢ Stddev .0025 .0019 .0048 .0023 .45
- $RSD 608.6 466.2 2.817 145.3 1.920
To#1l ‘ .0019% . -~.0005 .1628 .0012 23.60
v #2 -.0032 .0006 .165% . 0007 23.10
#3 .0013 -.0009 .1663 ' . 0053 23.44
ro#4 -.0032 -.0008 .1703 .0015 24.14
» #5 .0012 .0036 .1755 -.0009 24.14
:-. ’ T .

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

" Units Cts/sS
" Avg . domT L

+ Stddev 0471

> §RSD ©1.0299

T 41 A.5811

ro#2 4.5%17 ,

> #3 4.6121 A

3 44 4.5850

> #5 : 4.4908

5

¥

-

ol

r .

e ey

: :

ar

-

>

b

e

R
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__06/01/15 06:31 FAX o Qo1s
Analysis Report HNF-1685 REV. 0 10/27/99 14:13:00 page 1
Method: ISQU Sample . Name: CCB Operator: kjt
Comment: 2% nitric : . )

Run Time: 10/27/99 14:11 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_{233) U_1234) U_[{235] U_1236) U_[238)

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

© Units - ppb ppb ppb ppb ppb

. Avg -,.0017 ~.0018 -, 0035 -.0026 -.001s6

. Stddev . 0019 .0015 L0019 .0018 .0011
%RSD 110.9 84.28 56.17 6],25 67.51
#1 .0014 -.0014 -.0021 -.0021 - .0000
#2 -.0025 .0006 -.0025 -.0038 -.0030
43 -.0035 ~.0029 ~.0020 -.0003 -.0017

T #4 ~.0018 -.0030 -.0066 -.0020 -.0018

- #5 ~.0020 -.0022 -.0040 -.0045 -.0014

. Int. Std. Ir[193]

+ Line 193/pulse

. Units Ccts/S

. Avg 4.8031L
Stddev .2075
£RSD ' 4,3192
#1 4.5610
#$2 4.6337
#3- 4.8038
#4 L0223
45 4.0%4%

236
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worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0 Page:
10/27/99 08:13

LABCORE Completed Worklist Report for Worklist# 31562

Analyst: krm Instrument: CARB2 Book#:
Method: LA-342-100 Rev/Mod - 3
Worklist Comment: S-111 FOR @TICTOC1, RLC

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 5o 0 . @TICTOCI TIC-02  LIQUID . 6.03%s03 . L6.04Es3 100,332 ¥ Recovery.
1l BTD 0 @TICTOC1 TOC-02 LIQUID 3.00E+01 2.80E43 $3.333 % Recovery
2 Btak. 9 . @EICTOCL TICA02 LIQOTD . i LeoEed 0 Uin.see ug/mbh
2 BLNK 0  eTICTOCL TOc-02  LIQUID 1 3.608+0 3.600 ug/mL
3SAMPLE' | S95TO01730 0 @FICTOCT TIC.02 ILIQUIS . L oNfA. 5.63%e03 5.000 ug/uL’
3 SAMPLE 39%3T001730 o© @TICTOCL TCC-02 LIQUID N/A 1.28EK+03 40.000 wug/mL
40UPC S99TUOLTI0 0 ePECTOCL TIC-02 LIQUID . m.eamed m.etmed i igvramee o 0 oo
4+ DUP 899T001730 O #TICTOC1 TOC-02 LIQUID 1.28E+3 1.383+3 7.51% RPD
5 SAMPLE | §99T00X732 0 OTICPOCL TI6i03 | LIQUID W/ disamsed 0 sivoe ugimn
5 SAMPLE 89971001732 0 @TICTOLCL TOC-02 LIQUID N/A 1.60E+403 40.000 wug/mbL
€.DUP | 3997001732 0 | @TICTOCL TRC-03 | LIQUID . 3.52me3 3.3aKe3 0 EIsdd wep
6 DOP 899T001732 0 @TICTOC1 TOC-02 LIQUID 1.60E+3 1.498+3 7.120 RPD
» -

Final page for worklist# 31562

Analyst Signature Date

ewer Sibnature Date '

Units shown for QC (BLK/BKG) may not reflect the actual units.
237



05/31/15 08:52 FAX

- - - ool
HNF-1685 REV. 0
10/25/99 14:46 Page: 1
ws2 .
LABCORE Data Entry Template for Worklist# 31562
P s
Analyst: Instrument: CARB2 Book# s 2
Method: LA-342-100 Rev/Mod __ |~
Worklist Comment: S-111 FOR @TICTOCI1, RLC
5 Type Sanple# R A Test Matrix Grdup# Projact
1 STD @TICTOC1 LIQUID
2 BLNK @TICTOC1 LIQUID
3 SAMPLE S$99T001730 0 8TICTOCL LIQUID 99000304 S-111 GRAB
Analytes Raguested: TIC-02 , TOC-02 :
4 DUP S99T001730 O @TICTOC1 LIQUID
5 SAMPLE 599T001732 0 @TICTOC1 LIQUID 99000304 S-111 GRAB
Analytes Raquestaed: TIC-02 , TOC-02
6 DUP $99T001732 0 @TICTOC1 LIQUID
/0-27-%%
F—CAMRLE- 2997001733 0 @TICTOCL LIQUID 99000304 S-111 GRAB

alytes Requested: TIC-02 , TOC-02
@/y.).r-'ﬁ}n \
4P ————889T001 733 -6 ——@TICPOCL LIQUID

-27-79 -
-S9STO0I 3T O —@TICTOE1-HIQUID

Final page for worklist # 31562

=Y 99
Date ' 1ENA e

“Signature

Data Entry Comments: 0:‘9 Ao+ FW" f,,t.«puz 3947 oo /1753 ﬂut

70 ARQurd Wpsie REZVG Fos e

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

<38



05/31/15 08:53 FAX | i |
- 41003

HNF-1685 REV. 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
<<« BLANK ANALYSIS >>>
Sample: BASEl Date: 10/22/99 Time: 14:01:50
Sample Size = 1 ul - Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = BASEl o ‘ " Max Readings = 22
Blank Value = N/A ‘ % Difference = 10
== Reading ==== Analysis Time ==== Coulcometer ==== % Difference ==
1 : 0.51 0.30 0.00
2 1.01 - .0.70 57.14
3 1.51 . 1.70 58.82
4 2.00 o n2.60 34 .62
5 2,50 - +. 3.20 ' 18.75
6 3.00 . P 3470 : 13.51
7 3.50 . 4.00 7.50
8 4.00 L 4030 6.98
2 4.50 4.70 8.51
10 5.00 5.00 6.00
11 5.50 - 5.30 5.66
12 6.00 : - 5.60 5.36
13 €.50 5.90 5.08
14 7.00 ' 6.20 4.84
15 7.50 ..6,60 6.06
16 8.00 6.80 2.94
17 8.50 7.10 4.23
18 9.00 "7.40 4.05
19 $.50 -7.70 3.90
20 10.00 ‘ . .8.00 ‘ 3.75
21 10.50 - . 8.20 2.44
22 11.00 8.60 4.65
reiy
BLANK VALUE = 8.6 micrograms carbon
BLANK FACTOR = 8.6 / 10.99798 = s +7.8E-01 ug/min Carbon
-
Sample Run By {4 *;2{‘»9}"

00000
SIGNATURE ABOVE REPRESENTS CHEMICAL TEGCHNCLGEST/CHEMIST THAT
COMPLETED/VERIFED THE CALIGRATIGWANALYSIS ON PAGES A% 10 .

239




05/31/15 08:54 FAX

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
<<< BLANK ANALYSIS >>>

Sample: BASEl

Date: 10/22/99

HNF-1685 REV. 0

@oo4

Time: 15:38:06

Sample Size = 1 uli Analyst KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = BASEl Max Readings = 22
Blank Value = N/A % Difference = 10
== Reading ==== Analysis Time =s== Coulometer ==== % Difference ==
1 0.51 0.20 0.00
2 1.01 0.50 &60.00
3 1.50 5.20 90.38
4 2.00 . 14.90 65.10
5 2.50 22,00 32.27
6 3.00 ©24.50 10.20
7 3.50 26.20 6.49
8 4.00 P :27:40 4.38
9 4.50 28:.40 3.52
10 5.00 29.20 2.74
11 5.50 29.80 2.01
12 6.00 .30.50 2.30
13 6.50 31.00 1.61
14 7.00 31.70 2.21
15 7.50 32.00 0.94
16 8.00 32.50 1.54
17 8.50 33.400 1.52
18 9.00 33.20 0.60
19 9.50 ©33.60 1.18
20 10.00 34.00 1.18
21 10.50 "34.30 . .87
22 11.00 34.70 1.15
BLANK VALUE = 34.7 micrograms carbon
BLANK FACTOR = 34.7 / 10.93701 = +3.16E+00 ug/min Carbon
<c<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbonll!!ls>>>>

Sample Run By:

]

KR MONTEITH

240

00

000



05/31/15 08§:58 FAX

HNF-1685 REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: STD1

Sample Size
Dil Factor
Blank ID #
Blank Value

1000 ulL
1 -

4B nn

== Reading ==== Analysis Time ==== Coulomete
1 0.51 0.20 -

2 1.01 1.20

3 1.50 48.00

4 2.00 -208.20

5 2.50 ! . 372.50

6 3.00 486.80

7 3.50 ' 550.10

8 4,00 - 880.50

9 4.50 594.10

10 5.00 600.50

11 5.50 603.90

12 6.00 606.70

13 6.50 607.80

14 7.00 608.90

15 7.50 609,60

16 8.00 6€10.20

17 8.50 610.70

18 9.00 611.10

19 _ 9.50 -611.60

20 10.00 612,10

21 10.50 612.40

22 11.00 612.70

L !

USER INPUT BLANK VALUE X

BLANK VALUE = 8.577667 micrograms carbon :

.78 ug/minute C

Date: 10/22/99

BLANK FACTOR = 8.577667 / 10.99701 =

SAMPLE RESULTS:
( 612.7 - 8.578238 ) (1) /(1000)

( 612.7 - 8.578238 ) (1)/(1000) (12) = .

Sample Run By:

Time: 15:56:51

Analyst

Min Readings = 22
. Max Readings = 22

¥ Difference = 10

L1 % Differenc
0.00
83.33
97.50
76.61
44 .91
23.48
11.51
5.24
2.289
1.07
0.56
0.46
0.18
0.18
0.11
0.10
0.08
.07
0.08
0.08
0.05
0.05

B005/018

KR MONTEITH

+7.8E-01 ug/min Carbon

+6.041E-01
+5.034E-02

KR MONTEITH

241

00000

g/L Carbon
Molar Carbon



05731715 08:59 FAX

KR MONTEITH 90000

242

idoo6/018
HNF-1885 REV. 0
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
’ TICTOC REV 2.0
Sample: STD1 - Date: 10/22/99 Time: 16:10:37
Sample Size = 200 ulL ‘ ~ Analyst : KR MONTEITH
Dil Factor =1 ‘ Min Readings = 22
Blank ID # = . ' Max Readings = 22
Blank Value = 3,16 ug/minute C ' ¥ Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.50 0.00
2 1.01 1.00 50.00
3 1.50 78.60 98.73
4 2.00 oo .326.90 . 75.96
5 2.50 . 498.50 34 .42
& 3.00 553.40 9.92
7 3.50 ‘ 570.80 3.05
8 4.00 .o 577,50 1.16
9 4.50 581.50 0.69
10 5.00 583.70 0.38
11 5.50 585.60 0.32
12 6.00 587.10 0.26
i3 6.50 ' 588.20 0.19
14 7.00 589.10 0.1%
15 7.50 © : Bb89.90 0.14
16 8.03 590.70 0.14
17 8.53 591,40 .12
18 9.03 592.10 0.12
19 9.53 . -, 592,80 0.12
20 10.03 . ..BS3.10 0.05
21 10.53 593.60 0.08
22 11.03 5984.10 0.08
USER INPUT BLANK VALUE B
BLANK VALUE = 34.75055 micrograms carbon.
BLANK FACTOR = 34.75055 / 10.99701 .= .- - +3.2E+00 ug/min Carbon
SAMPLE RESULTS: : . : :
{ 594.1 - 34.8601 ) (1)/{200) = : +2.796E+00 g/L Carbon
( 594.1 - 34.8601 )({1)/(200) {12) = . +2.330E-01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!l!i>>>>
Sample Run By:



05/31/15 08:59 FAX

@o007-016
HNF-1685 REV. 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
' ‘ TICTOC REV 2.0
Sample: BLK Date: 10/22/99 Time: 16:27:23
Sample - Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 , Min Readings = 22
Blank ID # = . Max Readings = 22
Blank Value = .78 ug/minute C o % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.00 0.00
2 1.00 0.90 100.00
3 1.50 2.40 62.50
4 2.00 3.60 33.33
5 2.50 4.40 18.18
6 3.00 4,90 ' 10.20
7 3.50 ' 5.30 7.55
8 4.00 5,70 7.02
9 4.50 6,00 5.00
10 5.00 6.40 6.25
11 5.50 6€.70 4.48
12 6.00 7.00 4.29
13 6.50 7.40 5.41
14 7.00 7.80 5.13
15 7.50 ‘8.00 2.50
16 8.00 8.40 4.76
17 8.50 8.80 4.55
18 9.00 $.10 3.30
19 _ 9.50 9.40 3.19
20 10.00 9.70 3.09
21 10.50 10.10 3.56
22 11.00 10.40 2.88
USER INPUT BLANK VALUE . .
BLANK VALUE = 8.577667 micrograms carbon

BLANK FACTOR = 8.577667 / 10,99%701 = +7.8E-01 ug/min Carbon

SAMPLE RESULTS:
{ 10.4 - B.578428 ) (1) /41)
{ 10.4 - 8.578428 ) (1)/(1) (12)

+1.82E+00 g/L Carbon
+1.52E-01 Molar Carbon

nn

Sample Run By:

KR MONTEITH 00000

243



05/31/15 09:00 FAX

@008/016

HNF-1685 REV. g

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: BLK Date: 10/22/99 Time: 16:41:04
Sample Size = 1 ul Analyst KR MONTEITH
Dil Factor = 1 Min Readings = 22
Blank ID # = " Max Readings = 22
Blank Value = 3.16 ug/minute:C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.30 0.00
2 1.01 0.60 50.00
3 1.51 3.40 82.35
4 2.00 ©T11.30 69.91
5 2.50 - 17.90 36.87
6 3.00 20.80 13.94
7 3.50 22.50 7.56
8 4.00 n.23.60 4.66
S 4.50 24 .50 3.67
10 5.00 25.50 3.92
11 5.50 26.30 3.04
12 6.00 27.10 2.95
13 6.50 27.60 1.81
14 7.00 28.10 1.78
15 7.50 28.70 2.09
1s 8.00 29.10 1.37
17 8.50 29.50 i.36
18 5.00 29,80 1.01
19 .50 30.20 1.32
20 10.00 30.50 0.98
21 10.50 30.80 0.97
22 , 11.00 31.10 0.96
USER INPUT BLANK VALUE :
BLANK VALUE = 34,75055 micrograms carbon
BLANK FACTOR = 34.75055 / 10.99701 = +3.,2E+00 ug/min Carbon
SAMPLE RESULTS:
{ 31.1 - 34.75306 )(1)/(1) = < 5.00 E-3 g/L Carbon
( 31.1 - 34.75306 ) {1)/(1) (12) = < 4.17 E-4 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/mln Carbonl!l!lll>>>>
Sample Run By: o
KR MONTEITH 00000

244



03731715 09:00 FAX

_ [ #oo9/018
HNF-1685 REV, 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
Sample: S98T1730 Date: 10/22/99 Time: 17:10:22
Sample Size = 1 ul ' Analyst KR MONTEITH
Dil Factor =1 : Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .78 ug/minute C % Difference = 10
== Reading ==== Analysig Time ==== Coulometer ==== % Difference ==
1 : 0.51 0.60 0.00
2 1.01 0.80 25,00
3 1.51 7.10 88.73
4 2.01 o s 83:00 91.45
5 2.50 ‘ © 224,80 . 6€3.08
6 3.00 ‘ 358.80 37.35
7 3.50 452.80 20.76
8 4.00 - i, °506,50 0 10.60
9 4.50 534.00 5.15
10 5.00 547.60 2.48
11 5.50 554.70 1.28
12 6.00 5%8.70 0.72
13 6.50 561.60 0.52
14 7.00 ' 563.50 0.34
15 7.50 . 565.00 0.27
le6 8.00 - 566.40 0.25
17 8.50 567.30 0.1le
18 2.00 568.40. 0.19
19 9.50 ‘569.30 0.16
20 10.00 570.50 0.21
21 10.50 - 571.30 0.14
22 11.00 572.00 0.12
USER INPUT BLANK VALUE :
BLANK VALUE = 8,577667 micrograms carbon:

BLANK FACTOR = 8.577667 / 10.99701 = : +7.8E-01 ug/min Carbon

SAMPLE RESULTS: .
{ 572 - B.579047 ) (1)/ (1) S +5.634E+02 .g/L Carbon
{ 572 - 8.579047 ) (1)/(1) (12) == ‘ : +4.695E+01 Molar Carbon

Sample Run By:
C KR MONTEITH 00000

245



05/31/15 09:01 FaXx ' T —

—— do10/0186
HNF-1885 REV. 0
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
‘ TICTOC REV 2.0
Sample: 899T1730 Date: 10/22/99 Time: 17:27:33
Sample S8ize = 1 ul Analyst : KR MONTEITH
Dil Factor =1 ‘ Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.16 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.90 0.00
2 1.01 1.80 50.00
3 1.51 17.90 89.94
4 2.00 g 75.30 76.23
5 | 2.50 . 123.50 139.03
6 3.00 140.60 : 12.16
7 3.50 146.90 4.28
8 4.00 -, .150.20 2.20
9 4.50 152.50 1.51
10 5.00 154.10 1.04
11 . 5.50 155,30 0.77
12 6.00 156.20 0.58
13 6.50 ) 157.40 0.76
14 - 7.00 158.10 0.44
15 7.50 ' .158.80 0.44
16 8.00 159.70 0.56
17 8.50 160.20 ¢.31
18 9.00 160.80 0.37
19 1 9.50 161.30 0.31
20 . 10.00 , 161.80 0.31
21 10.50 ' 162 .30 0.31
22 11.00 . 162.70 0.25
.-
USER INPUT BLANK VALUE
BLANK VALUE = 34.75055 micrograms carbon

BLANK FACTOR = 34.75055 / 10.99701 =  +3.2E+00 ug/min Carbon

SAMFLE RESULTS:

{ 162.7 - 34.,75653 ) {(1)/(1) +1.279E+02 g/L Carbon

( 162.7 - 34.75653 ) (1) /(1) (12} +1.066E+01 Molar Carbon
e WARNING - BLANK VALUE EXCEEDS 1. S ug/mln Carbon!i!!ls>>>

o

Sample Run By:

KR MONTEITH 50000
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05731715 09:01 FAX

e HNF‘1685 HEV. 0 o do11/016

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S9%9T1730 DUP Date:_10/22/99 Time: 17:57:49
Sample Size = 1 ul : - Analyst : XR MONTEITH
Dil Factor =1 2 : Min Readingg = 22
Blank ID # = ‘ - Max Readings = 22
Blank Value = .78 ug/minute C | - % Difference = 10

== Reading ===& Analygis Time ==== Coulometer ==== % Difference ==

1 0.51 - 2.90 : 0.00
2 1.01 4.90 40.82
3 1.50 14.70 66.67
4 2.00 , - 100.90 85.43
5 2.50 ‘ 256 .30 . © 60.63
6 - 3.00 401.30 36.13
7 3.50 484.90 17.24
8 4.00 ... ..B25.20 7.67
9 4,50 542.00 3.10
10 5.00 548.80 1.24
11 5.50 552.30 0.63
12 6.00 554 .20 0.34
13 6.50 556,10 0.34
14 7.00 557.20 ¢.20
15 7.50 558.60 0.25
16 8.00 559.50 0.23
17 8.50 560.60 0.12
18 9.00 561.80 0.21
19 9.50 562.80 g.18
20 10.00 C +563.70 0.16
21 10.50 564.40 0.12
0.16

22 11.00 565.30"

USER INPUT BLANK VALUE - e

BLANK VALUE = 8.577667 micrograms carbon

BLANK FACTOR = B8.577667 / 10.99701 = . +7.8E-01 ug/min Carbon
SAMPLE RESULTS : o : |

{ 565.3 - 8.578381 ) (1)/(1) = _ +5.567E+02 g/L Carbon

{ 565.3 - 8.578381 ) (1) /(1) (12) = +4.639E+01 Molar Carbon

Sample Rﬁn By:

KR MONTEITH 50000
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05731715 09:01 FaX

-- @o12/0186
HNF-1685 REV. 0
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
Sample: S99T1730 DUP Date: 10/22/99 = Time: 18:10:00
Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.16 ug/minute C ¥ Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.80 0.00
2 1.01 1.70 52.94
3 1.50 20.70 81.79
4 2.00 . . 76.30 72.87
5 2.50 : 126,50 39.87
) 3.00 147.80 14.14
7 3.50 156.20 - 5.38
8 4.00 s un 159,60 2.13
9 - 4,50 161,90 1.42
10 5.00 ‘ 163,00 0.67
11 5.50 164,30 0.79
12 6.00 166,00 1.02
13 6.50 167.10 0.66
14 7.00 167.90 0.48
15 7.50 168,80 0.53
16 8.00 169.60 0.47
17 8.50 170.40 0.47
18 9.00 170.80 0.23
19 9.50 171,40 0.35
20 10.00 171.90 0.29
21 - 10.50 172.40 0.29
22 ' 11.00 , 172.80 0.2%
USER INPUT BLANK VALUE -
BELANK VALUE = 34, 75055 mlcrograms carbon.
BLANK FACTOR = 34.75055 / 10.99701 = +3.2E+00 ug/min Carbon
SAMPLE RESULTS: a
{ 172.9 - 34.75306 ) (1) /(1) = . +1.381E+02 g/L Carbon
( 172.9 - 34.75306 ) {(1)/(1)(12) = +1.151E+01 Molar Carbon
<<c<< WARNING -~ BLANK VALUE EXCEEDS 1 5 ug/mln Carbonli!lllis»>>>
Sample Run By: L
KR MONTEITH Q0000
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05/31/15 09:02 FaX

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

HNF-1685 REV. 0

@013/018

TICTOC REV 2.0
Sample: S99T1732 Date: 10/22/99 Time: 18:22:02
Sample Size = 1 ul Analyst KR MONTEITH
Dil Factor = 1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .78 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 " 0.51 0.70 0.00
2 1.01 1.10 36.36
3 1.50 . B.40 86.90
4 2.00 60.90 86.21
5 2.50 -161.50 62.29
6 3.00 252.20 35.96
7 3.50 305.80 17.53
8 4.00 ~.330.60 7.50
9 4,50 340.70 2.9%6
10 5.00 345.60 1.42
11 5.50 348.40 0.80
12 6.00 350.30 0.54
13 © 6.50 351.60 0.37
14 7.00 353.00 0.40
15 7.50 354.20 0.34
i6. 8.00 355.30 0.31
17 8.50 356.30 0.28
18 9.00 357.40 0.31
19 9.50 358.1¢Q .20
20 10.00 359.00 0.25
21 10.50 359.70 0.19
22 11.00 360.80 0.30
i
".
USER INPUT - BLANK VALUE : :
BLANK VALUE = B8.577667 micrograms caxrbon
BLANK FACTOR = B.577667 / 10.99701 = +7.8E-01 ug/min Carbon
SAMPLE RESULTS:
{ 360.8 - 8.578381 ) (1)/(1) = +3.522E+02 g/L Carbon
( 360.8 - 8.,578381 ) (1)/(1) (12) = +2.935E+01 Molar Carbon
Sample Run By:
00000

249

KR MONTELITH



05731715 09:02 FAX

e e oo do14-016
HNF-1685 REV. 0
TOC-~ TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
Sample: S5%9T1732 - Date: 10/22/%9 Time: 19:43:07
Sample Size = 1 ul: : Analyst : KR MONTEITH
Dil Factor =1 L Min Readings = 22
Blank ID # = _ : Max Readings = 22
Blank Value = 3.16 ug/minute C- % Difference = 10
== Reading ==== Analysis Time ==== Coulometer =e=e ¥ Difference ==
1 0.51 1.00 0.00°
2 1.04 2.10 52.38
3 1.54 23.70 91.14
4 2.04 : .°202.00 76.76
5 . 2.54 +155.80 34.53
6 3.04 172.50 9.68
7 3.54 178.90 3.58
8 4.04 .0 - »182.30 1.87
9 4.54 183.%0 0.87
10 5.04 185.50 0.86
11 5.54 187.30 0.96
iz 6.04 i88.30 0.53
13 6.54 L 189.20 0.48
14 7.04 190.30 0.58
15 7.53 ... 191.00 0.37
16 8.023 181.60 0.31
-7 8.53 122.30 0.36
18 9.03 ‘ 192.90 0.31
19 9.53 193.40 0.26
20 10.03 .193.90 0.26
21 10.53 194.40 0.26
22 11.03 184.90 0.26
USER INPUT BLANK VALUE
BLANK VALUE = 34.75055 micrograms carbon :
BLANK FACTOR = 34.75055 / 10.99701. = . +3.2E+00 ug/min Carbon
SAMPLE RESULTS: '
( 194.9 -~ 34.863 ) (1)/(1) = +1.600E+02 g/L Carbon
( 194.9 - 34.863 ) (1}/(1)(12) = +1.334E+01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/mln Carbon!!!!!>>>>
Sample Run By: -
: KR MONTEITH 00000
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V3731715 08:03 FAX

— do15/018
HNF-1685 REV. 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
Sample: $98T1732 DUP ‘Date: 10/22/99 Time: 19:57:59
Sample Size = 1 ul : Analyst : KR MONTEITH
Dil Factor =1 . Min Readingd = 22 °
Blank ID # = Max Readings = 22
Blank Value = .78 ug/minute C o % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 ' 0.40 : 0.00
2 1.01 0.80 50.00
3 1.51 2.40 66.67
4 2.00 L .. 24.00 90.00
5 2.50 Co.s - .97.60 75.41
6 3.00 : 194.50 4G9 .82
7 3.50 264.10 26 .35
8 4,00 . 300.60 : 12.14
S 4.50 317.50 5.32
10 5.00 324.90 2.28
11 5.50 328.70 1.16
12 6.00 331.00 0.69
i3 6.50 332.60 0.48
14 7.00 334.10 0.45
15 7.50 - 335.40 6.39
16 8.00 ' . 336.40 0.30
17 ‘8.50 337.60 0.36
18 9.00 338.4¢ 0.24
19 9.50 ' 339.20 0.24
20 10.00 . 340,10 0.26
21 10.50 340.90 0.23
22 11.00 341.890 0.26
USER INPUT BLANK VALUE
BLANK VALUE = 8.577667 micrograms carbon
BLANK FACTOR = 8.577667 / 10.99701 = : +7.8E-01 ug/min Carbon
SAMPLE RESULTS: )
( 341.8 - 8.578286 ) (1)/(1) ' = +3.332E+02 g/L Carbon
( 341.8 - 8.578286 ) (1) /(1) (12) =. - +2.777E+01 Molar Carbon
Sample Run By: _
KR MONTEITH 00000

<51



00731715 09:03 FAX

—— Ro1s/018
HNF-1685 REV, o
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0 :
Sample: S99T1732 DUP Date: 10/22/99 Time: 20:13:43
Sample Size = 1 ulL Analyst : KR MONTEITH
Pil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.16 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 1.00- 0.00
2 1.01 1.80 44 .44
3 1.50 22.20 91.89
4 2.00 . 891.060 75.60
5 © 2.50 +.143.20 36.45
& 3.00 159.70 10.33
7 3.50 166.20 3.91
8 4.00 . 169.50 1.95
9 4.50 172.20 1.57
10 5.00 174.20 1.185
11 5.50 175.60 0.80
12 6.00 176.70 0.62
13 6.50 177.60 0.51
14 - 7.00 178.70 0.62
15. 7.50 .179.20 0.28
16 8.00 180.00 0.44
17 8.50 18C.60 0.33
18 9.00 181.20 0.33
19 9.50 181.70 0.28
20 10.00 182.40 0.38
21 10.50 . 183.00 0.33
22 11.00 183.30 0.16
USER INPUT BLANK VALUE
BLANK VALUE = 34.,75055 micrograms carbon
BLANK FACTOR = 34.75085 / 10.9%8701 = +3.2E+00 ug/min Carbon
SAMPLE RESULTS:
( 183.3 - 34.75344 ) (1)/{(1) = +1.485E+02 g/L Carbon
( 183.3 - 34.75344 ) (1)/(1) (12} +1.238E+01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1 5 ug/mln Carbon!i!l]li>>>>

Sample Run By:

KR MONTEITH

<O2
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HNF-1685 REV. 0

WORKBOOK PAGE: STD1
TIC/TOC : LA-342-100 (F-3) LIQUIDS

Sample Size in mL
IDilution Factor

Final Coulometer Reading in pg
Hg of Carbon from Baseline (C2) 8.6 34.7

Standard Book Number 25N12E 34N12B

@TICTOCH |Standard Value (ug/ml) 602 3000

LIQUID |

| 99004012 |

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

B QC Found in ug/mL =(C1-C2)*DF /SS
N/A QC Found in yg/mL for TIC =51if C1 < C2

' QC Found in pg/mL for TOC =40 if C1 < C2
STD

. % Recovery = QC Found / QC Actual * 100

| CARBZ |

; 10/27/99

[ 02699 ] T ToC

Method Detection Limit in ug/mL 5 40
08:00 PM |QC Actual in pg/mL 6.02E+02 3.00E+03
R _ |QC Found in pg/mL 6.04E+02 2.80E+03
S-111 IPercent Standard Recovery 100.3 93.2

/) g il pDae. TOZ1799
jorgnatur et Date: L8121 %%
STANDARD WB1REV 1.0 342100ML 7%

233
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WORKBOOK PAGE: BLANK2
TIC/TOC : LA-342-100 (F-3) LIQUIDS

HNF-1685 REV. 0

| 31562 |jug of Carbon from Baseline

Sample Size in mL (SS
Dilution Factor {DF)
g of Carbon in Sample (C1)
(C2)

@TICTOCH
LIQUID
99004012

| TIC TOC
[Method Detection Limit In pg/mL 5 40
ug of Carbon 1.80E+00 3.60E+00
)7 MF 18:1(:3 TOI217199

Date: Yo
ate /’/2;/0'

[T ENEE ey =
=ignature of Chemist:
BLANK.WB1 REV 1.0 A4Z2100ML

<34

1\342100\0UT\31562.WB 1 10/27/99 08:09:39




HNF-1685 REV. o

WORKBOOK PAGE: SAM3

TICIT OC: LA-342-100 (F-3) LIQUIDS TIC TOC
Sample Size in mL (SS) 0.1000 0.1000
| Dilution Factor oRE T 8 v

of Carbon in Sample (C1) 572 162.7

|m jig of Carbon from Baseline (C2) e

1 @TICTOC1
LIQUID
99004012
pg of Carbon/mL =(C1-C2)* DF /SS
‘“ pg of Carbon/mL for TIC =5 if C1 < C2

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

| N/A

[ S99T001730

TIC TOC
Method Detection Limit in pg/mL 5 40
g of Carbon/mL 5.63E+03 1.28E+03
IData Entered By: MF Date:  10/27/99
ILSgnature of Chemist: M M Date: / 9/4247
i [4

SAMPLE.WB1 REV 1.0 342100ML
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HNF-1685 REV. 0

WORKBOCK PAGE: DUP4
TIC/TOC : LA-342-100 (F-3) LIQUIDS Tic T0C

Sample Size in mL

[ "DUP_— " [ilution Factor

g of Carbon in Sample

[ 31562 g of Carbon from Baseline
Known pg of C from Original Sample
@TICTOCA

LIQUID

99004012
pug of Carbon/mL = (C1-C2)* DF/SS
‘“ ug of Carbon/mL for TIC =5 if Ct < C2

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

| N/A

{ $99T001730

TIC TOC
Method Detection Limit in pg/mL 5 40
g of Carbon/mL 5.57E+03 1.38E+03
IData Entered By: > MF Date:  10/27/99
|E19nature of Chemist M Date: /0/1, 7/éF

SAMPLE.WB1 REV 1.0 342100ML

236
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WORKBOOK PAGE: SAM5
TIC/TOC : LA-342-100 (F-3) LIQUIDS

HNF-1685 REV. 0

TIC TOC

Sample Size in mL

(SS)

| SAMPLE Dilution Factor

g of Carbon in Sample

[ 31562  |ug of Carbon from Baseline

0.1000 0.1000

@TICTOCH

[ Liquip
[ 99004012

_ g of Carbon/mL = (C1-C2) * DF / §S
‘“ ug of Carbon/mL for TIC = 5 if C1 < C2

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

| N/A

| $99T001732

TIC TOC

Method Detection Limit in pg/mL

5 40

g of Carbon/mL 3.52E+03 1.60E+03
IData Entered By: j MF Date:  10/27/99
Signature of Chemist: Date: / 9/2,7/ 77
SAMPLE.WB1 REV 1.0 342100ML ! )

237
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HNF-1685 REV. 0

WORKBOOK PAGE: DUP6

TIC/TOC : LA-342-100 (F-3) LIQUIDS TIC TOC

Sample Size in mL

Known g of C from Original Sample

@TICTOC1

LIQUID
99004012

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

‘“ ug of Carbon/mL for TIC = 5 if C1 < C2

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

| N/A

| $99T001732

TIC TOC
Method Detection Limit in pg/mL 5 40
g of Carbon/mL 3.33E+03 1.49E+03
IData Entered By: ) ey MF Date:  10/27/99
Signature of Chemist: W Date: /%7&?
SAMPLE.WB1 REV 1.0 ' 342100ML ! i
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worklistdata2 Version 3.0 01/04/99
11/01/99 10:44

HNF-1685 REV. 0

Page:

LABCORE Completed Worklist Report for Worklist# 31563

Analyst: slh
Method: LA-342-100 Rev/Mod F-7
Worklist Comment: S-111 FOR @TICTOCI, RLC

Instrument;

CARB2 Book#:

Seq Type

0T O I

1 8TD

3 BnNR-PRER

2 BLNK-PREP

Sample# R A

8991001736

899T001736

- 8890001726

899T001736

o oo B

. SPICTOCL T1C-02 - 8¢

©o o o O 0B

Test

$TICTOCL TOC-02

- ertoroct Tre-od e

@TICTOCL TOC-02

@TICTOC1 TOC-02

Matrix  Actual Found DL or Yield Unit
"""""" BOLID '\ §.02Ke03 | 6.33Md - | 103.323 % Recovery
SOLID 3.01E+03 2.818+3 93.35% % Recovery
SOLID L aieomel 0400 uglgl
30LID 1 1,21E+1 12.100 ug/g
115 LI T SR O £ ° YT 5,000 uglg
SOLID N/A 8.398+02 40.000 wug/g
monn . 733wy Cgiaizwen
SOLID 8.398+3 7.75E+3 7.931 RPD
SOLID I U1.00%e02 [ 9.96EA01 199,600 % Recevery
80LID 1.00E+03 8.32E+01 83.200 % Recovery

@®TICTOCL TOC-02

Final page for worklist# 31563

Analyst Signature

Date

/7434

Anaiyst ?gna;ure o+ Date

Yoot

Y%

er Signature

e

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/28/99 08:14 FAX 3721143 2B HALL door/028

HNF-1685 REV. 0

10/25/99 14:46 ' Page: 1

" LABCORE Data Entry Template for Worklist# 31563
* Analyst: =d ft Instroment: CARB2 Book# T . 25 ANa-FE

Method: LA-342-100 Rev/Mod Z'-5 TOL 3gwi>-c

Worklist Comment: S-111 FOR @TICTOC]1, RLC

3 Typs Sampla# R A Tast Matrix Group# Project

1 STD @TICTOCL SOLID

2 BLNK-PREP @TICTOC1 SOLID

3 SAMPLE S99T001736 0  @TICTOCL SOLID 99000304 S-111 GRAB

Analytes Raquested: TIC-02 , TOC-02
4 DUP S99T0B1736 0  @TICTOCL SOLID
5 SPK §99T001736 0  @TICTOC1 SOLID

Final page for worklist # 31563

; n@.&ﬁ%&b M /%4
ture - Date -

102843

Data Entry Comments:

§ = Workdist Slot Number, R = Replicate Number, A = Aliquot Code.
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10/28/99 08:11 FAX 3721143 2B HALL @oo3
HNF-1685 REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV.2.0
<<< BLANK ANALYSIS »>>>

Sample: BASE 1 . Date: ib/23/9§:w. Time: 00:33:17

Sample 8ize = 1 uL - Analyst : SL HOOD
Dil Factor =1 - . Min Readinges = 22
Blank ID # = BASE 1 S .. Max Readings = 22
Blank Value = N/A - % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.40 0.00
2 1.01 0.80 50.00
3 1.50 1.20 33.33
4 2.00 "1.70 25.41
5 2.50 2.40 29.17
6 3.00 - 3.00 20.00
7 3.50 .3.60 16.67
8 4.00 J 4 .10 12.20
9 4.50 4.70 12.77
10 5.00 5.10 7.84
11 5.50 5.60 8.383
12 6.00 6.20 9.68
13 " 6.50 6.50 4.62
14 7.00 7.20 8.72
15 7.50 ::7.30 1.37
le 8.00 7.70 5.18
17 8.50 8.20 6€.10
18 9.00 B.70 5.75%
19 . 9.50 -8.80 2.25
20 10.00 2.50 6.32
21 10.53 . 8.70 2,06
22 11. 0! 10.00 3,00
BLANK VALUE = 10 micrograms carbon . _
BLANK FACTOR = 10 / 10.99783 = . s +9.09E-01 ug/min Carbon

§

VSample Run By: ; l %@i ‘- bmjhiggé ‘
o 00001
SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNCLOGIST/CHEMIST THAT  \0.297-49
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES Als) TO

261



10/28/99 08:14 FAX 3721143

2B HALL

'HNF-1685 REV. 0
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT

TICTOC REV '2.0
«<c< BLANK ANALYSIS >>>

Sample: BASE } *2“1\* Date:

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

== Reading ====

BLANK VALUE =
BLANK FACTOR =

10/23/99" Time: 00:48:20
1 uk Analyst SL HOGCD
1 Min Readings = 22
BASE 2 Max Readings = 22
N/A % Difference = 10
Analysis Time ==== Coulometer ==== % Difference ==
0.51 0.50 0.00
1.00 .80 37.50
1.50 1.20 33.33
2.00 ., 2.00 40.00
2.50 3,80 47.37
3.00 © .. 8.10 53.09
3.50 . 13.00 37.69
4 .00 16,90 23.08
4,50 20.60 17.96
5,00 23.70 13.08
5.50 25.80 8.14
6.00 C27.10 4 .80
6.50 28.20 3.90
7.00 29.10 3.09
7.50 -.30:00 3.00
8.00 30.70 . 2.28
8.50 32.20 1.60
9.00 © 31.80 1.89
9.50 32.30 1.55
10.00 32:.70 1.22
10.50 33.00 0.91
11.00 0.00

33 micrograms carbon

33 / 10,997 =

33.00

s

+3.00E+00

[hoos/028

ug/min Carbon

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

Sample Run By:
j
i
i

2 Dt

SLTHOOD

262
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10/28/89 08:15 FAX 3721143

Sample: STD 1

Sample Size
Dil Factor
Blank ID #
Blank Value

== Reading ===

USER INPUT BLANK VALUE

BLANK FACTOR = 9.%96€274

SAMPLE RESULTS:

( 631.8

2B HALL @oo5/028
HNF-1685 REV, 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
' TICTOC REV 2.0
Date: 10/23/99 Time: 01:10:17
= 1000 ul, Analyst SI, HOOD
=1 : Min Readings = 22
= ’ " Max Readings = 22
= .909 ug/minute C ¥ Difference = 10
= Analysis Time ==== Coulometer ==== % Difference ==
‘ 0.51 ’ 0.20 .00
1.01 0.50 60.00
1.50 0.60 16.67
2.00 b - 1:57.00 98.95
2.50 e 113.40 48,74
3.00 198.90 42.99
3.50 295.60 32.71
4.00 -389.10 24.03
4.50 465.30 16.38
5.00 521.00 10.69
5.50 559.60 6.90
&€.00 585.20 4.37
6€.50 601.60 2.73
7.00 611.60 1.64
7.50 - 618.40 1.10
8.00 622.50 0.66
8.50 625.30 0.45
9.00 627.20 0.30
9.50 628.80 0.25
10.00 -.630.00 0.19
10.50 630.90 0.14
11.00 631.80 0.14
BLANK VALUE = 9.996274 micrograms carbon-
/ 10.997 = - +9.1E-01 ug/min Carbon
{ 631.8 - 9.997787 ) (1) /(1000) = +6.218E-01 g/L Carbon
9.997787 ) (1) /(1000} (12) = +5.182E-02 Molar Carbon
Sample Run By:
SL HOOD 00601
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10/28/89 08:15 FAX 3721143 2B HALL

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

HNF-1685 REV. 0

doos/028

Sample: STD1 Date: 10/23/99 Time: 01:22:49
Sample Size = 200 ulL Analyst SL HOOD.
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.30 ’ 0.00
2 1.01 0.90 66.67
3 1.51 . 1.50 40.00
4 2,00 LEIe.10 75.41
5 2.50 ''37.00 83.51
6 3.00 127.590 71.07
7 3.50 251.80 49.21
8 4.00 T 361.90 30.42
9 4.50 444.20 18.53
10 5.00 499.20 11.02
11 5.50 534.20 6.55
12 6.00 555.40 3.82
13 6.50 568.70 2.34
14 7.00 577.10 1.46
15 7.50 582 .40 .51
16 8.00 586.10 0.63
17 8.50 588,20 0.386
18 8.00 590,00 0.31
13 2.5%0 + 592,70 0.29
20 10.00 .592.60 0.15
21 10.50 . 593.50 0.15
22 11.00 594.20 0.12
USER INPUT BLANK VALUE :
BLANK VALUE = 32.991 micrograms carbon
BLANK FACTOR = 32.991-/ 10.597 = . x +3.0E+00 ug/min Carbon
SAMPLE RESULTS:
{ 594.2 - 32.,99403 ) (1)/(200) - +2,.806E+00 g/L Carbon
{ 594.2 - 32.99403 ) (1) /(200) (12) = +2,338E-01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!![>>>>
Sample Run By: .
SL HOOD 00001
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10/28/99 08:15 FAX 3721143 2B HALL

HNF-1685 REV.0 Boo7/028

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: BLK 1 Date: 10/23/99 Time: 01:38:27

Sample Size = 1 ul ‘ Analyst : SL, HOQD
Dil Factor =1 , : , - Min Readings = 22
Blank ID # = 3 ‘ . Max Readings = 22
Blank Value = ,909% ug/minute C _ %¥ Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.40 ‘ 0.00
2 1.01 1.10 63.64
3 1.50 1.80 42.11
4 2.00 . Z2.80 32.14
5 2.50 - 3.30 15.15
6 3.00 3.90 15.38
7 3.50 4.40 11.36
8 4.00 5.00 12.00
9 4.50 5.50 9.09
10 5.00 5.80 5.17
11 5.50 6.20 6.45
12 6.00 6.50 4.62
13 6.50 6.90 5.80
14 7.00 7.20 4.17
15 7.50 7.60 5.26
ls 8.00 7.80 3.80
17 8.50 8.20 3.66
18 9.00 B.40 2.38
19 9.50 8.70 3.45
20 10.00 9.00 3.33
21 10.50 9.30 3.23
22 11.00 9.60 3.13
USER INPUT BLANK VALUE .
BLANK VALUE = 9.996274 micrograme carbon
BLANK FACTOR = 9.996274 /. 10.%97 = +3.1E-01 ug/min Carbon
SAMPLE RESULTS: .
( 9.6 - 9.995519 ) (1) /(1) = < 5.00 E-3 g/L Carbon
( 9.6 - 9.995519 ) (1) /(1) (12) .= < 4.17 E-4 Molar Carbon
Sample Run By: , .
SL HOOD G0001

265



10/28/99 08:15 FAX 3721143 2B HALL @008/028
HNF-1685 REV. 0
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
Sample: BLK 1 Date: 10/23/99 Time: 01:53:48
Sample Size = 1 ul Analyst : SL HOCD
pil Pactor =1 Min Readings = 22
Blank ID # = T Max Readings = 22
Blank Value = 3 ug/minute C ¥ Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.20 0.00
2 1.01 0.50 60.00
3 1.51 D.80D 37.50
4 2.00 1.20 33.133
5 2.50 ‘ 2.60 53.85
6 3.00 4,80 45 .83
7 3.50 o B.10 40.74
8 4.00 .. 10.30 © 21.36
9 4.50 12.50 17.60
10 5.00 . 14 .20 11.97
11 5.50 ' 15.60 8.97
12 6.00 ‘ ‘ 16.30 4.29
13 6.50 17.00 4,12
14 7.00 17.80 4.49
15 7.50 ' - 18.30 2.73
16 8.00 18.80 2.66
17 8.50 19.30 2.59
18 9.00 . 18.70 2.03
19 9.50 20.00 1.50
20 10.00 20.30 1.48
21 10.50 20.60 1.46
22 11.-00 20.90 1.44
USER INPUT BLANK VALUE .
BLANK VALUE = 32,991 micrograms carbon

BLANK FACTOR = 32.991 / 10.997 = o +3.CE+00 ug/min Carbon

SAMPLE RESULTS:
( 20.9 - 32.98851 )(1)/(1) L < 5.00 E-3 g/L Carbon

({ 20.9 - 32.,98851 ) {1} /(1) (12) = < 4.17 E-4 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/min Carbon!!!li>>>>

. Sample Run By:

SL HOOD , ‘ 00001
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10/28/99 08:16 FAX 3721143 2B HALL
HNF-1685 REV. 0
TIC- TOTAL INOCRGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
Sample:; S99T001736 Date: 10/23/99 Time: 04:06:35
Sample Size = 1 ulLh , Analyst : SL HOOD
Dil Factor =1 ' Min Readings = 22
Blank ID # = ‘ Max Readings = 22
Blank Value = .909 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.20 0.00
2 1.01 0.490 50.00
3 1.50 0.60 33.33
4 2.00 S - <1.30 53.85
5 2.51 , 3.20 59.38
6 3.01 13.30 75.94
7 3.50 36.30 63.36
8 4,00 . i W0 67.80 46.54
9 4.50 96 .10 25.34
10 5.00 116.70 17.65
11 5.50 130.70 10.71
12 6.00 135.20 6.11
13 6.50 . 145.20 4.13
14 7.00 ' 148.60 ' 2.29
15 7.50 '151.10 1.65
16 .8.00 152.70 , 1.05
17 8.50 154.00 0.84
18 9.00 155.00 Q.65
19 9.50 155.80 0.51
20 10.00 156 .40 0.38
21 10.50 157.20 0.51
22 11.00 157.70 0.32
USER INPUT BLANK VALUE '
BLANK VALUE = 9.996274 ‘micrograms carbon -
BLANK FACTOR = 9.996274 / 10,997 = - +9.1E-01 ug/min Carbon
SAMPLE RESULTS: : : .
( 157.7 - 9.997931 ) (1) /(1) = _ +1,477E+02 g/L Carbon
( 157.7 - 9.997931 ) (1) /(1) (12) = .. . +1,231E+01 Molar Carbon

Sample Rﬁn By:

SL HOCD Qo001

F% 7 0312 267
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10/28/98 08:16 FAX 3721143 2B HALL @oi10/028

HNF-1685 REV. 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S99T001736 Date: 10/23/99 -Time: 04:18:45

Sample Size = 1 ul ' Analyst : SL HOOD
Dil Factor =1 Min Readings = 22
Blank ID # = ‘ Max Readings = 22
Blank Value = 3 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

: 1 0.51 0.860 ‘ 0.00

2 1.01 1.10 45,45

3 1.50 3.60 . 63.44

4 2.00 : - 35.10 89.74

5 2.50 _ 100.60 _ 65.11

6 3.00 161.10 37.55

7 3.50 207.80 22.47

8 4.00 ' .. . 239,30 13.16

9 4.50 258.30 7.36

10 5.00 269.90 4,30

11 5.50 277.70 2.81

12 6.00 ' 282.60 1.73

13 6.50 285.60 1.05

14 7.00 287.60 0.70

15 7.50 ' 285,40 0.62

16 '8.00 ~ 280.60 0.41

17 8.50 291.50 0.31

i8 9.00 292.50 0.34

18 9.50 293.10 0.20

20 10.00 . - 293.70 0.20

21 ' - 10.50 294 .30 0.20

0.20

22 11.00 294 .90

USER INFUT BLANK VALUE
BLANK VALUE = 32.991 micrograms carbon

BLANK FACTOR = 32.991 / 10.997 = : +3,0E+00 ug/min Carbon
SAMPLE RESULTS: .

{ 294.9 - 32.99098 ) (1)/(1) = ‘ : +2.619E+02 g/L Carbon

{ 294.9 - 32,99098 ) (1)/(1)(12) = - +2.183E+01 Molar Carbon
. <<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!l>>>>

Sample Run By:

SL HOOD 00001

a0 O3l



10/28/99 08:16 FAX 3721143 2B HALL do11/028

HNF-1685 REV, 0

TIC- TOTAL 'INOCRGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S39T01736 DUP Date: 10/23/99 Time: 04:34:29
Sample Size = 1 ul Analyst : SL HOOD
Dil Factor =1 : Min Readings = 22
Blank ID # = : Max Readings = 22
Blank Value = .308% ug/minute C % Difference = 10

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

1 0.51 0.50 ‘ 0.00

2 1.01 - 1.00 . 50.00

3 1.50 1.40 28.57

4 2.00 : g 2.10 33.33

5 2.50 ' ; 4.90 57.14

6 3.00 18.60 73.66

7 31.50 50,10 62.87

8 4.00 S -..91,90 45 .48

9 4.50 129.40 28.98

10 5.00 159.70 18.397
11 5.50 179.70 11.13
12 6.00 192.10 6.45
13 6.50 e 200.80 4.33
14 7.00 205.50 2.259
15 7.50 ' 209.20 1.77
16 8.00 211.60 1.13
17 8.50 213.10 0.70
18 9.00 ' 214.50 0.65
1% 8.50 2715.40 0.42
20 10.00 216 .40 0.46
21 10.50 217.30 0.41
0.32

22 11.00 218.00

USER INPUT BLANK VALUE . ‘
BLANK VALUE = 9.996274 micrograms carbon

BLANK FACTOR = 9.996274 / 10.997 = ‘ +9.1E-01 ug/min Carbon
SAMPLE RESULTS: ‘ |
{ 218 - 9.996253 ) (1) /(1) = . +2.080E+02 g/L Carbon

{ 218 - 9.996253 ) (1) /(1) (12) = +1.733E+01 Molar Carbon

Sample Run By:

8L BooD 00001

S5~ .bl&dc\:) | - 269



10/28/99 08:16 FAX 3721143 2B HALL

HNF-1685 REV. 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S99T01736 DUP Date: 10/23/99 Time: 04:48:28

Bo12-028

Sample Size = 1 uL Analyst : sL HOOD
Dil Factor =1 - Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3 ug/minute C %¥ Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 '0.50 0.00

2 1.01 1.10 54 .55

3 1.51 1.70 35.29

4 2.01 L v 7,70 77.92

S 2,51 o 43 .60 82.34

6 3.00 113.80 61.69

7 3.50 192.60 40.91

8 4.00 .. 255.80 24.71

9 4.50 298.60 14 .33

10 5.00 326.10 §.43

11 5.50 343,10 4.95

12 6.00 353.60 2.87

13 6.50 359,70 1.70

14 7.00 364.00 1.18

15 7.50 = 366.70 0.74

le 8.00 368.70 0.54

17 8.50 370.40 0.486

18 9.00 371.40 0.27

19 9.50 o 1 372.40 0.27

20 10,00 373.30 0.24

21 10.50 373.90 0.16

0.21

22 , 11.00 374.70

USER INPUT BLANK VALUE

BLANK VALUE = 32.991 micrograme carbon
BLANK FACTOR = 32.991 / 10.997 = . - =i, +3,0E+00 ug/min Carbon
SAMPLE RESULTS: »
{ 374.7 - 32.99359 ) (1) /(1) = +3.417E+02 g/L Carbon
( 374.7 -~ 32.99359 ) (1)/(1) (12) = +2,848E+01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>>>

Sample Run By:

SL HOOD . 00001

55 Ol T



10/28/99 08:17 FAX 3721143 2B HALL

TICTOC REV 2.0

Sample: S99T01736 SPK Date: 10/23/99

Sample Size = 1 ulL
Dil Factor =1
Blank ID #

nu

Blank Value .909 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Differenc
1 0.51 0.40 0.00
2 1.01 0.980 55.5¢6
3 1.50 1.50 40,00
4 2,00 4.80 - 69.39
5 2.50 31.60 84.49
6 3.00 100.10 68.43
7 3.50 : 195.50 48.80
8 4.00 : - .. . 295.40 33.82
S 4.50 375.00 21.23
10 5.00 431.30 13.08
11 5.50 : - 468.60 7.96
12 €.00 491 .30 4.62
13 6.50 : 505.50 2.81
14 7.00 514.00 1.65
15 7.50 ‘ . - 8519.20 1.00
i6 8.00 ) 522,70 0.67
17 8.50 525.20 0.48
18 9.00 526,90 0.32
19 9.50 528.40 0.28
20 10.00 529.8¢0 Q.26
21 10.50 530.70 0.17
22 11 0.21

.00 531.80

1

USER INPUT BLANK VALUE :
BLANK VALUE = 9.996274 micrograma carbon

HNF-1685 REV, 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

Time: 05:03:36

do13/028

Analyst : SL HOOD

Min Readings = 2
Max Readings = 2

2
2

g/L Carbon
Melar Carbon

BLANK FACTOR = 9.996274 / 10.997 = +9.1E-01 ug/min Carbon
SAMPLE RESULTS:
{ 531.8 - 9.996282 ) (1)/(1) = +5.218E+02
( 531.8 -~ 9.996282 ) (1)/(1) (12) = +4 ,348E+01
Sample Run By:
SL HOOD 00001
271
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10/28/99 08:17 FAX 3721143 2B HALL do14/028
HNF-1685 REV, 0
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
Sample: S99T01736 SPK Date: 10/23/99 Time: 05:29:18
Sample Size = 1 ul , Analyst : SL HCOOD
Dil Factor =1 , Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3 ug/minute C . % Difference = 10
= Reading ==== Analyasis Time ==== Coulometer ==== % Difference ==
1 0.51 0.70 . 0.00
2 1.01 1.10 36.36
3 1.50 1.90 42.11
4 2.00 12.20 85.61
5 2.50 65.70 _ 79.91
6 ' 3.0D . 182.20 63.94
7 3.50 332.60 45.22
8 4.00 o 460.20 27.73
9 4.50 545.50 ‘ 15.64
10 5.00 597.60 B.72
11 5.50 628.80 4.96
1z 6.00 645,80 2.63
13 €.50 : 656.20 1.58
14 7.00 662.40 0.94
15 7.50 - 666,90 C.67
16 8.00 6639.80 0.43
17 8.50 672.00 0.33
18 g.00 673.60 0.24
19 9.50 “674.80 0.18
20 10.00 675.50 0.10
21 10.50 . 676 .40 0.13
22 11.00 677.10 0.10
USER INPUT BLANK VALUE
BLANK VALUE = 32.8%91 micrograms carbon
BLANK FACTOR = 32.991 / 10.997 = _ +3.0E+00 ‘ug/min Carbon
SAMPLE RESULTS ’
( 877.1 - 32.,98856 )(1)/(1) = +6.441E402 ¢g/L Carbon
( 877.1 - 32,98856 )} (1)/{1) {(12) = +5.368E+01 Molar Carbon
<<<<c WARNING - BLANK VALUE EXCEEDS 1.5 ug/mln Carbon!!!!!i>»>>

Sample Run By:
. SL HOOD 00001

Sz My + O gupe 292



WORKBOOK PAGE: STD1

TIC/TOC : LA-342-100 (F-3) LIQUIDS

HNF-1685 REV, 0

TOC

Sample Size in mL

(SS)

Dliution Factor

(DF)}

Final Coulometer Reading in ug

{C1)

631.8

594.2

| 31563 |jug of Carbon from Baseline

(C2)

10

33

Standard Book Number

25N12E

34N12C

@TICTOC Standard Value (pg/mi)

602

3009

[~ Laup
’ 99004014

| 0 | QCActual in yg/mL = Standard Value (ug/mL)

QC Found In ug/mL. =(C1-C2) *DF / SS

N/A QC Found in pg/mL for TIC = 5if C1 < C2

STD

CARB2

11/01/99
§ "10/28/99 |

QC Found in yg/mL for TOC =40if C1 < C2

% Recovery = QC Found / QC Actual * 100

TIC

TOC

[Method Detection Limit in pg/mL

5

40

QC Actual in pg/mL

6.02E+02

3.01E+03

QC Found in pg/imL

6.22E+02

2.81E+03

S-111

IPercent Standard Recovery

103.3

93.3

Wi

WF

10759

Ignature of Chemist: ALY

Date:

STANDARD.WB1 REV 1.0

1134210000UT\31563. WB1

342100ML 7

11/01/99

273

10:44:12



HNF-1685 REV. 0

WORKBOOK PAGE: BLANK2
TIC/TOC : LA-342-100 (F-3) SOLIDS TIC TOC
[Sample Size in g (SS) 0.0000 0.0000
Dilution Factor (DF) TR

g of Carbon in Sample (C1)I 9.6 .20.9
pg of Carbon from Baseline (C2) o e »

. @TICTOC1
SOLID
| 99004014
pg of Carbon = |C1-C2|

N/A

i BLNK-PREP

Method Detection Limit in ug/g 5 40
g of Carbon 4.00E-01 1.21E+01
y VRS Dae. oy
ignature of Chemist. W y/is Date:

BLANK.WB1 REV 1.0 3421U(TML

<74

11\342100\0UT\31563. WE1 11/01/99 10:44:48



HNF-1685 REV. 0

WORKBOOK PAGE: SAM3
TIC/TOC : LA-342-100 (F-3) SOLIDS TIC TOC

Sample Size ing {SS) 0.0312 0.0312

" SAMPLE Dilution Factor

g of Carbon in Sample (C1)

“E_ ug of Carbon from Baseline (C2
[ @ricroct
[ soub

pg of Carbon/g = (C1-C2) * DF / §S

| 0 | ugof Carbonigfor TIC =5if C1 < C2

Mg of Carbon/g for TOC =40 if C1 < C2

N/A

| $99T001736

TIC TOC
Method Detection Limit in ug& 5 40|
g of Carbonl/g 4.73E+03 8.39E+03
IData Entered By: , MF Date:  11/01/99
uﬁnature of Chemist: {I/ Date:

SAMPLE.WB1REV 1.0 342100ML

<275

I:\342100\0Uﬂ31563.WB1 11/01/99 10:45:34



HNF-1685 REV. 0

WORKBOOK PAGE: DUP4
TIC/TOC : LA-342-100 (F-3) SOLIDS TIC TOC

Sample Size in g (SS) 0.0441 0.0441
Dilution Factor

g of Carbon in Sample
Hg of Carbon from Baseline

Known ug of C from Original Sample

[ @TIcTOCA
3 SOLID :
‘ 99004014
pg of Carbon/g = {C1-C2) * DF / SS
| 0 | ugofCarbonig for TIC = 5if C1<C2

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

| N/A

(" S99T001736

TIC TOC
Method Detection Limit in ug/g 5 40
g of Carbon/g 4.72E+03 7.75E+03
||Data Entered By: i MF Date: 11/01/99
“Signature of Chemist: ] /V ﬂ Date:

SAMPLE WB1 REV 1.0 : 342100ML

1134210000UTA31563.WB1 11/01/99 10:46:06



WORKBOOK PAGE: SPIKES5
TIC/TOC : LA-342-100 (F-3)

SOLIDS

[Sample Vlal Data TIC
ample Size in g

Final Coulometer Reading in ug

Sample Size in g (SPK 85) 0.0469 0.0469
Amount of Spike Std. in mL (SPKVOL) 0.500 0.100
[Final Coulometer Reading in pug {C2) 531.8 671741

25N12E 34N12C

Spike Standard Value in pg/mi {(SPK CONC) 602 3009
Hg C in baseline (BL) 10 33

$99T001736

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

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

TIC TOC
Actual In pg/mL 6.02E+02 3.01E+03

QC Found In pg/mL 6.00E+02 2.50E+03

Percent Spike Recovery 99.6 83.2
[Data Entered By: MF, Date: 11/01/99
||§gnature of Chemist: /1 / H/ Date:
SPIKE.WB1REV 1.3 342100ML "

2

1:13421000\0UT\31563.WB1

11/01/99 10:47:29



HNF-1685 REV. 0
worklistdata? Version 3.0 01/04/99 Page:
11/01/99 09:33

LABCORE Completed Worklist Report for Worklist# 31574

Analyst: slh Instrument: CARB2 Book#:

Method: 1.A-342-100 Rev/Mod E- 3

Worklist Comment: S111 FOR @TICTOC1 RTS

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
£ gt CUUETL e erzemoet mressa nreuIn 4 U IT3temee T i aline egsen
1 BLNK Q #TICTOCL ';QC-_OZ LIQUID 1 7.30B+0 7 300 ug/mL
Z8MD oo TUND 6 eYICTOC TIC-03  LIOUID' . L Gi02Me02 0 SUSEReZ ... 92,389 % Resevery 1 - inniiil
2_ SI'D _ 0 @TICTOC1 TOC-02 l'_..I_Ql_:lI_I)_ _ 3.01E+03 2.85E+3 94.684 %_ l_?.o_co_v_u_-y_
3. BAMPLE . 8S9T00173)° 0 erICTOCY FIC.02 - LIQUID L CR/AL L alasms0d ol Sie00 lwgen oo nonnd
3 SAMPLE 8%$3T001733 0O .‘.‘I.‘IC‘.I.‘OC_]. 'I.'OC-02 LIQUID N/A 1.59B+03 o _4_0.000 ug/mL
€DUR L BSPT00ITIZ 0 @TYCTOCL TIC-03. LIGUID U 3i3SEe3aleames - gigesmep. 0T e
4 DUP 899T001733 ¢ .TIC'.I.‘OCI '1‘0(_'2-02 LIQUID 1.598+3 1.63K+3 o ] 2.484 RPD
5 99K _S8PTO01733 0 OPICTOCL TIC-02 ' LIQUID © - 1.00e02 6. 37Me01. 83,700 W Recovery
5 3PX 899T001733 O @TICTOC1 TOC-02 LIQUID 1.00E+02 B8.76E+01 87.600 % Recovery
L] »
Final page for worklist# 31574
7
Analyst Signature Date alyst ature ate
M V)59
1ewer Signature Date/ © 7

Units shown for QC (BLK/BKG) may not reflect the actual units. 298



) 106/28/99 08:17 FAX 3721143 2B HALL d015/028

10727199 14:05 | HNF-1685 REV. 0 Page: 1
2 LABCORE Data Entry Template for Worklist# 31574
Analyst: _&tlnstrumint: CARB2 Book# TIC_ 28N -€
Method: LA-342-100 Rev/Mod _|~ TOC 3¢Nid-C_
Worklist Comment: S111 FOR @TICTOC1 RTS
8 Type éampla# R A Tast Matrix Group# Project
1 BLNK . @TICTOCL LIQUID
2 8TD | @TICTOC1l LIQUID
3 SAMPLE 8%9T001733 0 @TICTOC1 LIQUID 99000304 S-111 GRAB

Analytss Requasted: TIC-02 , TOC-02
4 DUP 899T001733 O @TICTOC1 LIQUID
5 SPK S99T001733 0 @TICTOC1 LIQUID

Final page for worklist # 31574

Data Entry Comments.

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



10-28/99 08:18 FAX 3721143

2B HALL

do17-028

HNF-1685 REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: BASE 2 Pate: 10/27/99 Time: 20:13:03
Sample Size = 1 uL Analyst SL HOOD
Dil Factor =1 _ Min Readings = 22
Blank ID # = BASE 2 Max Readings = 22
Blank Value = ,8911465 ug/minute C % Difference = 10

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

1 0.51 0.30 0.00
2 1.01 0.70 57.14
3 1.50 1.30 46.15
4 2.00 1,80 27.78
5 2.50 o 2.50 28.00
6 3.00 3.20 21.88
"7 3.50 3.90 17.85
8 4.00 D4 ,40 11.36
9 4.50 4.80 10.20
10 5.00 '5.40 9.26
11 5.50 5.80 6.90
12 6.00 6.20 6.45
13 6.50 6.60 6.06
14 7.00 7.00 5.71
15 7.50 1 7.30 4.11
16 8.00 7.80 6.41
17 8.50 8.10 3.70
18 9.00 8.50 4.71
19 9.50 ~.8.80 3.41
20 10.00 .- 9.20 4.35
21 10.50 9.50 3.16
22 11 4.04

.00

BLANK VALUE = 9.8 micrograms carbon

BLANK FACTOR = 9.8 / 10.99707

“oih

SAMPLE RESULTS

( 9.9 - 9.8023%4 )(1)/(1) =

( 9.9 - 9.802394 )(1)/(1)(12)

SIGNATURE RELOW REPRESENTS CHEMICAL TECHNOLOGIST/CH

1E g“ IB?QT]O“!/ANA il:SON AGES

(.-UMPLE:TED/VERIH:D T
Sample Run By

280

9.90

SN
.}'

+8.9E-01

ug/min Carbon

+9.8E-02
+8.1E-03

\o~ ;’)J‘H

00

poz2

g/L Carbon
Molar Carbon

IST TEI\&L



10/28/99 08:18 FAX 3721143

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT

Sample: BASE 2

Sample Size = 1 ul
Dil Factor =1
Blank ID # = BASE 2
Blank Value = N/A
== Reading ====
1 0.51
2 1.01
3 1.50
4 2.00
5 2.50
6 3.00
7 3.50
8 4.00
9 4.50
10 5.00
11 5.50Q
12 6,00
13 6.50
14 7.00
15 7.50
16 8.00
17 B.50
18 9.00
19 9.50
20 10.00
21 10.50
22 11.00
BLANK VALUE = 26.2 micr

BLANK FACTOR = 26.2 / 1

<<<< WARNING - BLANK VAL

2B HALL

TICTOC REV 2.0
<<< BLANK ANALYSIS >>>

Date: 10/27/99

HNF-1685 REV. 0

Time: 20:28:06

Analyst

Min Readings
Max Readings
% Difference

HoH o

SL
22
22
10

HOOD

Analysis Time ==== Coulometer ==a== % Difference ==

[Bo1s8/028

ug/min Carbon

0.30 0.00
0.70 57.14
1.10 36.36
T 1.80 38.89
Lie3,.70 51.35
4. 6.30 41.27
" 9.10 30.77
e ‘12.50 27.20
14.90 16.11
17.30 13.87
18.70 7.49
20.10 6.927
21.10 4.74
.22.00 4,089
C 22,70 3.08
23.40 2.99
23.90 2.09
24,50 2.45
-24.90 1.61
25.40 1.97
- 25.80 1.556
26.20 1.53
G ' :
ogramge carbon
0.99695 = ' +2.38E+00
UE EXCEEDS 1.5 ug/min Carbon!l!!!>>>>

Sample Run By: | ‘
.. oD | . gogoz

251

jo- 2239



10/28799 08:18 FAX 3721143 2B HALL ) [ho1g/028

HNF-1685 REV. 0

TIC- TOTAL INORGANTC CARBON ANALYSIS REPCRT
TICTOC REV 2.0

Sample: STDS 2 - Date: 10/27/99 Time: 20:52:58
Sample Size = 1000 uL Analyst : SL HOOD
Dil Factor = 1 - Min Readings = 22
Blank ID # = : . Max Readings = 22
Blank Value = .89 ug/minute C. % Difference 10

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

1 0.51 0.70 . 0.00

2 1.00 1.30 46.15

3 1.50 . 2.00 35.00

4 2,00 - C 6 .50 69.23

5 2.50 S0l 30,20 78.48

6 3.00 88.90 66.03

7 3.50 , 176.00 49.45

8 4.00 TLoo i, 293,30 ) 35.860

9 4.50 361.30 ' 24 .36

10 5.00 . - 428.80 15.74
11 5.50 476.590 10.09
12 6.00 508.70 ‘ 6.44
13 6.50 531.10 4,03
14 7.00 543.80 2.34
15 7.50 - 551.60 1.41
16 8.00 556.10 0.81
17 8.50 . 559,40 0.59.
18 9.00 561,40 0.36
19 9.50 563.10 0.30
20 10.00 , _ 564.30 0.21
21 10.50 565.30 0.18
0.16

22 i1.00 S66.20

USER INPUT BLANK VALUE | | .
BLANK VALUE = 9.787284 micrograms carbon
BLANK FACTOR = 5.787284 / 10.99695 .= +8.9E-01 ug/min Carbon

SAMPLE RESULTS:
{ 566.2 - 9.787284 ) (1)/(1000)
( 566.2 - 9.787284 ) (1)/(1000) (12)

+5.564E-01 g/L Carbon
+4.637E-02 Molar Carbon

Sample Run By:

SL HOOD : 00002

282



10/28/99 08:18 FAX 3721143 2B HALL [Go20/028

HNF-1685 REV. 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: STD 2 ~ Date: 10/27/99 Time: 21:05:06
Sample Size = 200 uL _ . Analyst : SL HOOD
Dil Factor =1 : Min Readings = 22
Blank ID # = ' '~ Max Readings = 22
Blank value = 2.38 ug/minute ¢ B ¥ Difference = 10

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

1 0.51 0.60 . 0.00

2 1.01 1.30 53.85

3 1.51 2.30 43 .48

4 2.00 11,80 80.51

5 2.50 . ~60.40 80.46

6 3.00 162,10 62,74

7 3.50 280.60 42.23

8 a.00 .. 381,60 26.47

9 4.50 454 .50 16.04

10 5.00 504.90 9.98
11 5.50 538.80 6.29
12 6.00 560.60 3.89
13 6.50 ; 573.20 2.20
14 7.00 580.40 1.24
15 7.50 S :.585:20 0.82°
16 8.00 588,20 0.51
17 8.50 550.40 0.37
18 S.00 591.90 0.25
15 9.50 .5983.10 0.20C
20 10.00 594,30 0.20
21 10.50 ‘ 595.20 0.15
0.13

22 11.00 596.00

USER INPUT BLANK VALUE |
BLANK VALUE = 26.17274 micrograms carbon
BLANK FACTOR = 26.17274 / 10,99695. = +2.4E+00 ug/min Carbon

SAMPLE RESULTS:

( 596 - 26.17739 )(1)/(200) P +2.849E+00 g/L Carbon

( 596 - 26.17739 ) (1) /(200) (12) .= : : +2.374E-01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/mln Carbon!!!l!l>>>>

n

Sample Run By: :
: SL HOOD ¢ooo2

283



10/28/99 08:19 FAX 3721143 . 2B HALL @o21/028
HNF-1685 REV. O

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
" TICTOC REV 2.0

Sample: BLK 2 Date: 10/27/99 Time: 21:18:13
Sample Size = 1 ul Analyst : SL HOCD
Dil Factor =1 © Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value =_.2_..3.8.ug/m1nute C % Difference = 10

D .Xq mv@ﬂqq
== Readifg === Analysis Time ==== Coulometer ==== % Difference ==

- i 0.51 0.50 0.00
2 1.01 +1.10 54 .55
3 1.50 1.80 38.89
4 2.00 2.60 30.77
|5) 2.50 3.60 27.78
6 3.00 ‘4.50 20.00
7 3.50 5.60 19.64
8 4.00 - 6.40 12.50
9 4.50 7.20 11.11
10 5.00 7.90 B.86
11 5.50 8.40 5.95
12 6.00 8.90 5.62
13 6.50 9.40 5.32
14 7.00 3.80 4,08
15 7.50 : 10.20 3.92
1lé 8.00 10.60 3.77
17 8.50 11.10 4.50
i8 9.00 11.40 2.63
19 '9.50 11.80 3.39
20 10.00 . 12.30 4.07
21 10.50 12.70 3.15
22 11 2.31

.00 13.00

USER INPUT BLANK VALUE 9. 509-5‘"{
LANK VALUE = .26.173%4 micrograms carbon

BLANK FACTOR = -26+17274 / 10.99695 = ~+2-4E+69~  ug/min Carbon
gfd‘& q9.830239¢4 .
o PLE RESULTS:
13 - 26r27%2-) (1) /(1) = o £—b—88—8—3 g/L Carbon
\O’ (13 - 263793 ) (1) /(1) (32) = ' @Ak F—B—4 Molar Carbon
{<<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/min Carbon!llll>>>>

Sample Run By:
: SL HOOD 00002

Pome. Recolendishe



10/28/99 08:19 FAX 3721143 2B HALL do22/028
HNF-1685 REV. 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: BLK 2 Date: 10/27/99 Time: 21:33:34

Sample Size = 1 ul . Analyst : SL HOOD
Dil Factor =1 Min Readings = 22
Blank ID # = A Max Readings = 22
Blank Value = 2.38 ug/minute C ¥ Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.30 ' 0.00
2 1.01 0.60 50.00
3 1.50 i.c0 . 40.00
4 2.00 : s 1,20 16.67
5 2.50 R 1.60 25.00
6 3.00 2.30 30.43
7 3.50 3.50 © 34.29
8 4.00 5.60 37.50
9 4.50 8.10 30.86
10 5.00 10.40 22.12
11 5.50 11.30 12.61
12 6.00 13.30 10.53
13 6.50 ‘ . 14.40 7.64
14 7.00 ' 15.20 5.26
15 7.50 - 15.90 4.40
16 8,00 16.40 3.05
17 8.50 16.80 2,38
18 9.00 17.30 2.89
19 9.50 - 17.70 2.26
20 10.00 L -18.10 2.21
21 10.50 : 18.50 - 2.16

22 11.00 18.90 2.12

USER INPUT BLANK VALUE

BLANK VALUE = 26.17274 micrograms carbon

BLANK FACTOR = 26.17274 / 10.99695 .= +2.4E+00 ug/min Carbon
SAMPLE RESULTS:

({ 18.9 - 26.17971 )(1)/(1) = < 5.00 E-3 g/L Carbon

( 18.9 - 26.17971 ) (L)/{1) (12) = . < 4.17 E-4 Molar Carbon

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

Sample Run By:

ST, HOOD 4 00002

: 285



10/28/89 08:19 FAX 3721143 2B HALL @o023/028
HNF-1685 REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S99TQ01733 Date: 10/27/9%9 Time: 23:49:01
Sample Size = 1 ulL ' Analyst : - 8L HOOD
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .89 ug/minute C ¥ Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== ¥ Difference ==

1 0.51 0.30 0.00

2 1.01 0.70Q ' 57.14

3 1.50 1.10 36.36

4 2,00 - 1,80 42.11

5 2.50 I : .. 5.50 65.45

) 3.00 24 .60 77.64

7 3.50 79.70 69.13

8 4.00 : it - --155,00 48,58

9 4.50 219.50 29.38

10 5.00 265.20 17.23
11 5.50 295.00 10.10
12 6.00 313.20 5.81
13 6.50 323.70 3.24
14 7.00 ‘ .330.00 1.81
15 7.50 - 333.90 1.17
le B8.00 336.60 0.80
17 8.50 338.70 0.62
18 9.00 240.4¢0 0.50
19 .50 .341.70 0.38
20 10.00 . . 343.00 0.38
21 . 10.50 344.10 0.32
0.29

22 11.00 345.10

1

USER INPUT BLANK VALUE g

BLANK VALUE = §.787284 micrograms carbon

BLANK FACTOR = 9.787284 / 10.99695 = +8.9E~01 ug/min Carbon
SAMPLE RESULTS: ' |

( 345.1 - 9.789022 ) (1) /(1) - ‘ +3.353E+02 g/L Carbon

( 345.1 - 9.789022 ) (1) /(1) (12) = : +2.794E+01 Molar Carbon

Sample Run By:

SL HOQD | ' 00002

5oL

$-" - |
e 286



10/28/99 08:19 FAX 3721143 2B HALL [do24/028

HNF-1685 REV, g

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S$98T001733 Date: 10/28/99 Time: 00:01:06

Sample Size = 1 ul ] " Analyst : SL HOOD
Dil Factor =1 ' Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 2.38 ug/minute C % Difference = 10
== Reading ==== Analysis T:Lm ==== Coulometer ==== % Difference ==

1 0.51 . 1.00 0.00

2 1.01 2.00 - 50.00

3 1.51 3.20 37.50

4 2.00 - - 9,80 ‘ 67.35

5 2.50 i .. 31,30 ‘ - 6B.69

6 3.00 _ _ 66.00 : 52 .58

7 3.50 '101.10 34.72

B 4,00 : <, . °128.90 21 .57

8 4.50 147.70 12.73

10 5.00 159.70 7.51

11 5.50 167.30 4.54

12 6.00 172.20 2.85

13 6.50 “ 175.40 1.82

14 7.00. 177.30 1.07

15 7.50. 175.00 0.95

16 8.00 180.20 0.67

17 8.50 181.30 0.61

18 9.00 182.20 0.49

13 9.50 : - 182,90 0.38

20 10.00 ., 183.60 0.38

21 $-1429.50 184.30 0.38

0.38

22 ¥-1429.00 185.00

USER INPUT BLANK VALUE

BLANK VALUE = 26.17274 micrograms carbon -

BLANK FACTOR = 26.17274 / 10.99695 = . - +2.4E+00 ug/min Carbon
SAMPLE RESULTS:

( 185 --3401.021 )(1)/(1) S +3.586E+03 g/L Carbon

( 185 --3401.021 ) {1)/(1) (12) = +2.988E+02 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/mln Carbon!!l!l>>>x

Sample Run By: :
! SL HQOOD . . ' pooo2

6= Isowd 4o | 287
— . \-S



10/28/99 08:20 FAX 3721143

b

Sample: S99T01733 DUP Date;:

1 ul
1

Sample Size
Dil Factor
Blank ID #
Blank Value

.89 ug/minute

== Reading ==== Analysis Time
1 0.51
2 1.01
3 l1.50
4 2.00
5 2.50
6 .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
15 7.50
16 8.00
17 8.50
18 2.00
19 9.50
20 10.00
21 10.50
22 11.00

USER INPUT BLANK VALUE .,

2B HALL

BLANK VALUE = 9.787284.micrograms carbon:

BLANK FACTOR = 9.787284 / 10.

SAMPLE RESULTS:
. ( 352.4 - 9.788961 ) (1)/(1)

do25/028

HNF-1685 REV. 0

TIC- TOTAL;INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

10/28/99 Time: 00:14:44
Analyst SL HOOD
Min Readings = 22
Max Readings = 22
C - % Difference = 10
==== Coulometer ==== % Difference ==
0.60 0.00
1.20 50.00
1.80 33.33
. 2.70 33.33
8.50 68.24
31.50 73.02
80.00 60.63
147.90 45.91
213.50 30.73
263.20 18.88
296.50 11.23
317.40 6.58
329.60 3.70
336.50 2.05
' 340.80 1.26
343.80 0.87
345.70 0.55%
347.60 0.55
349.00 0.40
©350.30 0.37
351.50 0.34
352.40 0.26
99695 = +8.9E-01 ug/min Carbeon
- +3.426E+02 g/L Carbon
+2.855E+01 Molar Carbon

{ 352.4 - 9.788961 ) (1)/{1) (12) =

Sample Run By:

5L, HOOD

<88

0o

002



10/28/99 08:20 FAX 3721143 2B HALL

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT

hoz26/028

HNF-1685 REV. 0

TICTOC REV 2.0

Sample: S9%9T01733 DUP - Date: 10/28/99 Time: 00:27:19
Sample Size = 1 ulL Analyst SL HOOD
Dil Factor = 1 Min Readings = 22
Blank ID # = _ Max Readings = 22
Blank Value = 2.38 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== ¥ Difference ==
1 0.51 0.70 0.00
2 1.01 1.80 61.11
3 1.50 2.80 35.71
4 2.00 7.70 63.64
5 - 2.50 2'7.80 72.30
6 3.00 62.30 55.38
7 3.50 28.80 36.94
8 4.00 - 127.40 22.45
9 4.50 148.10 i13.98
10 5.00 161.40 8.24
11 5.50 169.50 4,178
12 6.00 175.00 3.14
13 6.50 178.60 2.02
14 7.00 181.00 1.33
15 7.50 182.%0 1.04
16 8.00 184.30 0.76
17 8.50 185.40 0.59
18 9.00 186 .40 0.54
18 9.50 ©187.30 0.48
20 10.40 188.10 0.43
21 10.50 188.70 0.32
22 : 11.00 189.30 0.32
USER INPUT BLANK VALUE .
BLANK VALUE = 26.17274. microgramse carbon
BLANK FACTOR = 26.17274 / 10.996%95 = +2.4E+00 ug/min Carbon
SAMFLE RESULTS: .
{ 189.3 - 26.17048 } {1)}/(1) = +1.631E+02 g/L Carbon
{ 189.3 - 26.17048 ) (1) /(1) (12) . +1.359E+01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/min Carbon!!!ll>>55
Sample Run By:
SIL. HOOD 00002

sz ool = \2oq

289



10/28/99 08:20 FAX 3721143 2B HALL [o27,028
HNF-1685 REV, 0
TIC- TOTAL: INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S99T01733 SPK . Date: 10/28/99 Time: 00:43:51
Sample Size = 1 uL Anaiyst : SL HOOD

. Dil Factor = 1 Min Readings = 22

Blank ID # = : Max Readings = 22

Blank Value = .89 ug/minute C % Difference = 10

== Reéding,==-- Analysié Time ==

1 0.51
2 1.01
3 1.51
4 2.00
5 2.50
6 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
15 7.50
16 8.00
17 8.50
18 9.00
1l9 9.50
20 10.00
21 10.50
22 11

.00

USER INPUT BLANK VALUE :
BLANK VALUE
BLANK FACTOR

SAMPLE RESULTS:
( 596.9 - 9.788961 )(1)/(1)
( 596.2 - 9.788961 ) (1)/(1) (12)

1

Sample Run By:

536.

Coulometer ==== % Difference ==

0.60 0.00
1.20 50.00
1.80 33.33
2.90 37.93
12.40 76.61
55.50 77.66
141 .80 €0.86
:252.70 43.89
357.70 29.35
436.80 18.11
492.70 11.35
531.10 7.23
555.70 4.43
570.60 2.61
579.00 1.45
584 .30 0.91
588.00 0.63
590.40 0.41
582.50 0.35
594.30 0.30
535.60 0.22
90 0.22

9.,787284 micrograms carbon.
9.787284 / 10.99695 -

+8,.9E-01 ug/min Carbon

+56.871E+02 g/L Carbon
+4 .893E+01 Molar Carbon

SL

_—
-

00w

S = 'rgéﬁs A,%: .fﬂ)Ovm& S

HOOCD

00002

?k‘gjﬂﬂ}'F
290



10/28/99 08:20 FAX 3721143 . 2B HALL

Rio2s/028

HNF-1685 REV. 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S998T01733 SPK Date: 10/28/99

1 ulL
i

Sample Size
Dil Factor
Blank ID #
Blank Value

g 0o

2.38 ug/minute C

Time:

Analyst .
" Min Readings =
Max Readings =
% Difference =

== Reading ==== Analysii Time ==== Coulometer ===

: 1 0.51 1.00

2 1.01 2.10

3 1.51 3.10

4 2.00 4,80

5 2.50 14.80

6 3.00 54.50

7 3.50 131.10

8 4.00 r219.00

9 4.50 291.30

10 5.00 345.20

11 5.50 382.50

12 6.00 407.30

13 6.50 422.10

14 7.00 430.80

15 7.50 436.10

16 B.00 439.60

17 8.50 442 .20

18 9.00 444 .00

19 9.50 445 .50

20 10.00 446.50

21 10.50 447.70
22 11.00

USER INPUT BLANK VALUE
BLANK VALUE =

448.

50

26.17274 micrograms carbon

01:09:0

4

SL HOOD

22
22
10

% Difference ==

0.

b2
32
35
67
72
58

40.
24,

15

OO0 0DO0OO0ORNWNMNW

00
.38
.26
.42
.57
.84
.43
14
82
.61
.75
.09
.51
.02
.22
.80
.59
.41
.34
.22
27
.18

BLANK FACTOR = 26.17274 / 10.99695 = +2.4E+00

SAMPLE RESULTS:

( 448.5 - 26.17523 )(1)/(1) = +4.223E+02
( 448.5 - 26.17523 ) (1) /(1) (12) +3.519E+01

<<<< WARNING - BLANK VALUE EKCEEDS 1.5 ug/mln\Carbon!"11>>>>

Sample Run By:

=4 Joowd =

SL HOOD _

[Py A= 10D wd spk HWI-C

00

002

ug/min Carbon

g/L Carbon
Molar Carbon



WORKBOOK PAGE: BLANK1

HNF-1685 REV, 0

TIC/TOC : LA-342-100 (F-3) LIQUIDS TIC TOC
ISample Size in mL (8S) 0.0000 0.0000
| BLNK [Dilution Factor (DF) e
g of Carbon In Sample (C1) 13 18.9
| 31574  fjpg of Carbon from Baseline (C2) 9.9 26.2
| @micToct
oD
\'
| osooa024 |
iug of Carbon =[C1-C2|
JFG
| SLH
| 1110199
10/28/99 i TIc TOC
Method Detection Limit in pg/mL 5 40
lug of Carbon 3.10E+00 7.30E+00
$-111 i -
BY: )] A4 MF Date. 1731799
ignature of Chemist. Date: [/ 4/744)
BLANK WEB1 REV 1.0 342100ML VN [4
292
1\342100\0UT\31574. W81 11/01/99 08:45:08




WORKBOOK PAGE: STD2

HNF-1685 REV. 0

TIC/TOC : LA-342-100 (F-3) LIQUIDS TIC TOC
Sample Size in mL (88)] 1.0000 0.2000
[Dilution Factor (DF)§
IFinal Coulometer Reading in ug )| 5662 508
\ 31574 [ug of Carbon from Baseline (C2)§
| Standard Book Number 25N12E 34N12C
| @TICTOC1  [Standard Vaiue (pg/ml) 602 3009
| LIQUID |
[ 99004024 |
\
" 0 | G Actual in ug/mL = Standard Value (ug/mL)
| QC Found in pg/mL = (C1-C2) * DF / SS
ONAL ] QC Found In gimL for TIC = § if C1 < C2
QC Found In pg/mL for TOC =40 if C1 < C2
STD
% Recovery = QC Found / QC Actual * 100
| TIC TOC
IMethod Detection Limit in ug/mL 5 40
: | C Actual in yg/mL 6.02E+02 3.01E+03
{QC Found in pg/mL 5.56E+02 2.85E+03
{Percent Standard Recovery 92.4 94.7
T WF Date. o759
ignature of Chemist. l Date:
STANDARD.WB1 REV 1.0 342100ML
293
1A342100\0UT\31574. WB1 11/01/99 08:53:39




HNF-1685 REV. 0

WORKBOOK PAGE: SAM3
TIC/TOC : LA-342-100 (F-3) LIQUIDS TIC TOC
ample Size in mL (SS) 0.1000 0.1000}

SAMPLE Dilution Factor (DF)
| g of Carbon in Sample (C1)
| 31574 pg of Carbon from Baseline (C2)

@TICTOC1

LiQuib

! 99004024
ug of Carbon/mL = (C1-C2) * DF / SS

\_- ug of Carbon/mL for TIC = 5 If C1 < C2

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

| NIA

| $99T001733

TIc TOG
Method Detection Limit in pg/mL S 40
n of Carbon/mL 3.35E+03 1.59E+03
IData Entered By: MF Date:  11/01/99
Signature of Chemist: Date:

SAMPLE.WB1 REV 1.0 342100ML
294

1\3421000\0UT\31574 WB1 11/01/99 08:54:27



HNF-1685 REV. 0
WORKBOOK PAGE: DUP4

TIC/TOC : LA-342-100 (F-3) LIQUIDS TIC TOC
[Sample Size in mL (SS) 0.1000 0.1000
[ DUP  [Dilution Factor (DF) .

g of Carbon in Sample (C1)
31574 pg of Carbon from Baseline (C2)

Known ug of C from Original Sample
! @TICTOCA

| LIQUID
98004024

ug of Carbon/mL =(C1-C2) * DF/SS
pg of Carbon/mL for TIC = 5 if C1 < C2

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

[ S99T001733

TIC — T0C
Method Detection Limit in pg/mL 5 40|
g of Carbon/mL 3.42E+03 1.63E+03
IIData Entered By: MF Date: 11/01/89
Signature of Chemist: Date:

SAMPLE.WB1 REV 1.0 342100ML
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WORKBOOK PAGE: SPIKES

TIC/TOC : LA-342-100 (F-3) LIQUIDS
ample Vial Data TIC TOC
| ample Volume in mL (

Final Coulometer Reading in pig Nl Bl

ad Vial Data
[Sample Volume in mL (SPK SS) 0.1000 0.1000
| @TICTOC1  JAmount of Spike Std. in mL ~ (SPKVOL) 0.500 0.100
[Final Coulometer Reading in g (C2) 596.9 448.5
|  LiQuUID |Spike Book Number 25N12E 34N12C
Spike Standard Value in pg/ml (SPK CONC} 602 3009
[ 99004024  |ug Cin baseline (BL) 9.9 26.2

[Percent Spike Recovery = ((C2-BL} - (C1-BL) * (SPK SS) / 88) / ((SPK CONC) * (SPK VOL)) * 100

[ $99T001733
QC Actual in pg/mL = Spike Value (pg/mL)
QC Found in pg/mL = (Percent Spike Recovery)*(QC Actual) / 100

TIC TOC
> Actualin ug/mL | 6.02E+02 3.01E+03)
QC Found in yg/mL ‘ 5.04E+02 2.64E+03]
Percent Splke Recovery 83.7 87.6
"Data Entered By: MF Date: 11/01/99
||§gnature of Chemist: Date:

SPIKEWB1 REV 1.3 342100ML
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H

worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0 Page: I
10/27/99 08:50

LABCORE Completed Worklist Report for Worklist# 31547

Analyst: scl Instrument: ABI1S Book#:
Method: LA-508-101 Rev/Mod (> - |

Worklist Comment: S-111 FOR @ALPHAO1, RLC

Seq Type  SampleF R A Test.  Matrix _ Actual Found DL or Yield Unit

_BIITO01T34 0

B99T001735

/500,000 & ‘s, Meve
83.366 % Recovery

10 BPK 895T001735 O @SALPHAQL ALPHAOL LIQUID 5.05E5-02 4.21E-032

Final page for worklist# 31547

Analyst dSignature Date Analyst Signature Date

eviSwer dignature ate

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/225/99 10:03 Page. I
. LABCORE Data Entry Template for Worklist# 31547
Analyst: 5-&  Instrument: ABOO __/ 5 Book# Jf-28¢

Method: LA-508-101 Rev/Mod 67-/
Worklist Comment: S-111 FOR @ALPHAO1, RLC

S Type Sample# R A Test Matrix Group# Project

1 STD @ALPHAOL1 LIQUID

2 BLNK @ALPHAO1 LIQUID

3 BLNK/BKG @ALPHAOLl LIQUID

4 SAMPLE S99T001731 © @ALPHAOL1 LIQUID 59000304 S-111 GRAB
Analytes Requested: ALPHAQOL , ALPHACLE

5 DUP S39T001731 O @ALPHAQG1 LIQUID

6 SAMPLE 899T001734 0 @ALPHAOL LIQUID 99000304 S-111 GRAR
Analytes Requested: ALPHAOL , ALPHAQO1E

7 DUP S99T001734 0 @ALPHAOL1 LIQUID

8 SAMPLE 599T001735 0 @ALPHAQ1l LIQUID 99000304 S-111 GRAB
Analytes Requested: ALPHAO0l1 , ALPHAQLE

9 burp 588T001735 0 @ALPHAO1l LIQUID

10 SPK S93T001735 © @ALPHAQL LIQUID

Final page for worklist # 31547

I ) /(JZ £0-22-7]

Signature Diate Date

Data Entry Comments.

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WORKBOOK PAGE: sTD1 | M*UNded

HNF-1685 REV. 0

AT : LA-508-101 (G LA-508-113 (B-0) STANDARD [ STANDARD | REPLICATE
DETECTOR NUMBER 18 15
8T |DISHSIZE {1,2,0r6) (MS) 2 2
GROSS COUNTS {GC) 4049 4174
| 31547  |COUNT TIME in MINUTES (CT) 30 30
BACKGROUND In cpm {BKG) 0.27 0.27
SAMPLE SIZE In mL (88) 1.000 1.000
DILUTION FACTOR (OF) 1 1
| @ALPHAO01  [STANDARD BOOK NUMBER (Std BN)]  52B57 52867
FFICIENCY FACTOR (EFF) 0.2695 0.2695
[ LKQUID lLc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 134.697 135.563
Btandard Value In pClimlL. 2.28E-04
[ 90003097 [Concentraflon In pCl) = 2.25E-01]
Replicate Concentration In uCi/L. = 2.32E-01
[ 0 JAVERAGE CONCENTRATION In pClL = 2.2062E-01

ALPHA TOTAL pCilL =
WL31847-STD ALPHA TOTAL yCirmL =

Relative Counting Error

[ N/A |Rs(Sample CountRate) = (TC /CT)-BKG

Rs * 1000mL/L * DF / ( EFF * S8 * 2220000dpm/uCi )
ALPHA TOTAL uCi/lL / 1000mL/L
= [|(The Square Root of TC + BKG * CT) / (TC-BKG*CT)|}* 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

A TOTAL CONCENTRATION in pCilmL = 2.29E-04 DETECTION
LEVEL
- 8.92E-07
"""" DUNTIN RROR = 3.1% yCi/mL
ﬂ -
" 8-111GRAB
JAnalyst: GLL Date: 27-Oct-99
|Signature of Chemist: Mi Z m; SAC Date: £7 agﬂ ¢
STANDARD.WB1 Rev. 1. 508101ML
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WORKBOOK PAGE: BLANK2 {

)/

AT : LA-508-101 (G-f) ix#? LIQUIDS BLNK REPLICATE
DETECTOR NUMBER 16 15
[ BLNK  |DISH SIZE (1,2,0r86) (MS) 2 2
BGROSS COUNTS (GC) _ 4 11
[ 31547  |COUNT TIME in MINUTES {€T) 30 30
BACKGROUND in cpm (BKG) 0.27 0.27
SAMPLE SIZE in mL (58) 0.500 0.500
DILUTION FACTOR (DF) 10201 10201
[ @ALPHA01  IDIGEST DILUTION FACTOR (DDF) 1 1
‘ EFFICIENCY FACTOR (EFF) 0.2695 0.2695
[ LIQUID JLc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.221 0.337

< 7.55E+00
< 1.15E+01

< 1.1483E+01

[ N/A JRs(Sample CountRRate) = (TC /CT)-BKG
ALPHA TOTAL uCi/L. = Rs* 1000mL/L * DF * DDF / ( EFF * $S * 2220000dpm/uCi )
ALPHA TOTAL pCifmL ~ = ALPHA TOTAL pCi/L / 1000mL/L
Relative Counting Error = [ |(The Square Root of TC + BKG * CT) / (TC - BKG * CT)| ] * 1.96 * 100
T % WiB28872 Detection Levels and Less Than Values are determined from Procadure LA-508-002.

ALPHA TOTAL In péIImL (Maximum) = < 1.15E-02 DETECTION
LEVEL
LESS Than Value was Determined from Lc.

_ 1.82E-02

| 107271199  IRELATIVE COUNTING ERROR 500.0% pCiimL
§-111 GRAB

Analyst: M ‘t SCL Date: 27-Oct-99
Signature of Chemist; : SAC Date:gaz &22

av. 1.
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AT : LA-508-101 (G-£

HNF-1685 REV. 0

[___SAMPLE ____|DiSH SIZE

[ 31847 |COUNT TIME in MINUTES

(99003997 JE

2t Liquips SAMPLE | REPLICATE
DETECTOR NUMBER 16 15
(1,2,0r 8) (MS) 2 2
GROSS COUNTS (GC) ) 10
(€T 30 30
BACKGROUND In cpm (BKG) 0.27 0.27
SAMPLE SIZE in mL (SS) 0.500 0.500
DILUTION FACTOR (DF) 10201 10201
IGEST DILUTION FACTOR (DDF) 1 3
EFFICIENCY FACTOR (EFF) 0.2695 0.2695
0.221 0.297|
: < 7.0BE+00|
Replicate Concentration in pCI/L < 1.01E+01|
aximum Concentration In pGI/L < 1,0139E+01|

L ______N/A______|Rs(Sample Count Rate)
ALPHA TOTAL pCilL
8997001731 ALPHA TOTAL pCi/mL
WB26872

Relative Counting Error
GLL

= (TC /CT)-BKG

Rs * 1000mL/L * DF * DDF / ( EFF * 8S * 2220000dpm/uCi )

ALPHA TOTAL pCi/L 7 1000mL/L
= [|{The Square Root of TC + BKG *CT) / (TC-BKG*CT)|]* 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002,

[ 8AC_ |ALPHA TOTAL in uClimL

10/27/89:

{Maximum} = < 1.01E-02 DETECTION |
LEVEL
LESS Than Value was Determined from Lc. —
1.82E-02
RELATIVE COUNTING ERROR 500.0% MCHmL

. 10/26/99
. 01:35 PM

$-111 GRAB

lAnalyst: ,a SCL Date: 27-Oct-99
IS‘gnature of Chemist: (. SAC Date. .7 W?
SAMPLE.WB1 Rev. 1.0 508101ML
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AT : LA-508-101 (G

HNF-1685 REV. 0

[______DUP______[DISH SIZE

DUP REPLICATE

16 16

{1,2,0r 6) (MS) 2 2

GROSS COUNTS (GC) 11 1

(CT) 30 30

(BKG) 0.27 0.27

(SS) 0.500 0.500

(DF) 10201 10201

{DDF) 1 1

(EFF) 0.2695 0.2695

Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.337 0.221
: < TA0E+01]
[Replicate Concentration in pCI/L < 7.55E+00
< 1.1493E+01|

[0 |Maximum Concentration in pCI/L

Rs (Sample Count Rate) =
ALPHA TOTAL pCill.

889T001731 JALPHA TOTAL pCifmL
WB26872

GLL

(TC /CT) - BKG

Rs * 1000mL/L * DF * DDF / { EFF * SS * 2220000dpm/uCi )

ALPHA TOTAL LCi/L / 1000mL/L
Relative Counting Error = [ |[(The Square Root of TC + BKG *CT) / (TC-BKG*CT)|]* 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002,

| 8AC  |ALPHA TOTAL In pCHmL (Maximum) = < 1.15E-02 DETECTION
LEVEL
LESS THAN Value was Determined from Rmax.
1.82E-02
RELATIVE COUNTING ERROR 500.0% pCHmL
10/26/99
L O1:35PM |
$-111 GRAB
Analyst: + SCL Date: 27-Oct-99
Signature of Chemist: SAC

— 5081 o1ML -

SAMPLE.WB1 Rev. 1.0
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HNF-1685 REV. 0

[ NA_ |Rs(Sample Count Rate)
GLL

ALPHA TOTAL pCiimL

= (TC /CT)-BKG

ALPHA TOTAL uCi/l = Rs * 1000mL/A * DF * DDF / ( EFF * §S * 2220000dpm/uCi )
= ALPHA TOTAL pCi/L 7 1000mlL/L

Relative Counting Error = [ |(The Square Root of TC + BKG*CT) / (TC-BKG*CT)|]* 1.96* 100

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

\)
AT : LA-508-101 (G-P)yuds4 LIQUIDS SAMPLE | REPLICATE
DETECTOR NUMBER 15 18
[ _SAMPLE ___|DISH SIZE (1,2,0r5) (MS) 2 2
ROSS COUNTS (GC) 7 5
[ 315847 JCOUNT TIME In MINUTES (1) 30 30
BACKGROUND In cpm (BKG) 0.27 0.27
SAMPLE SIZE In mL (88) 0.250 0.260
DILUTION FACTOR (DF) 10201 16201
[ @ALPHA01 _ |DIGEST DILUTION FACTOR (DOF) 1 i
EFFICIENCY FACTOR (EFF) 0.2695 0.2695
[ LIQUID  |Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.221 0.221
< TEIE+01)
< 1.51E+01]
< 1.5088E+01

ALPHA TOTAL in pCl/mL __ (Maximum) = < 1.51E-02 DETECTION |
' LEVEL
sCL LESS Than Value was Determined from Le.
3.64E-02
RELATIVE COUNTING ERROR 500.0% pCi/mL

10/26/99 |
01:35 PM

$-111 GRAB

Analyst:

SCL

Date: 27-Oct-99

(APt SAC

508101ML .

Date: Rm

|Signature of Chemist:
SAMPLE.WB1 Rev. 1.0
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WORKBOOK PAGE: DUPT '
LIQUIDS DUP REPLICATE
18 16
(1,2,0r 5) MS) 2 2
ROSS COUNTS {GC) 9 6
{CT) 30 30
(BKG) 0.27 0.27
(§S) 0.250 0.250
(OF) 10201 10201
(DDF) 1 1
{EFF) 0.2696 0.2695
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.257 0.221
< 1. 76E+01]
< 1.51E+01]
0 |Maximum Concentration in pCilL < 1.7567E+01]
| N/A_ [Rs(Sample Count Rate) = (TC /CT)-BKG

$99T001734 JALPHA TOTAL pCifmL
Relative Counting Error
WB28872 .

GLL

ALPHA TOTAL pCiflL = Rs * 1000mL/L * DF * DDF/ ( EFF * §S * 2220000dpm/pCi )

= ALPHA TOTAL pCi/L / 1000mL/L
= [|(The Square Root of TC + BKG * CT) / (TC-BKG *CT)| ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

ALPHA TOTAL in uCi/mL  (Maximum) = < 1,76E-02 DETECTION
LEVEL
LESS THAN Value was Determined from Rmax.
_ 3.64E-02
.. 10027190 RELATIVE COUNTING ERROR 500.0% pCHmL
10/26/99
[ 01:36PM |
8-111 GRAB
Analyst:' SCL Date: 27-Oct-99
Signature of Chemist: M SAC Date: ‘LM

SAMPLE.WB1 Rev. 1.0 508101ML
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HNF-1685 REV. 0

LIQUIDS SAMPLE | REPLICATE
16 15
(1,2,0r8) {MS) 2 2
GROSS COUNTS (GC) 3 4
(CT) 30 30
(BKG) 0.27 0.27
58 0.250 0.250
(DF 10201 10201
(DDE 1 1
(EFF) 0.2695 0.2695
Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.221 0.221
< T B1E+01|
Repllcate Concentration in pCI/L < 1.61E+01|

[ 0 |Maximum Concentration in pGi/L

<

1.5098E+01]

8997001738
WB26872
[ GLL

[ _N/A____ |Rs (Sample Count Rate)

ALPHA TOTAL pCilL
ALPHA TOTAL pCifmlL
Relative Counting Error

= (TC /CT)-BKG
Rs * 1000mL/L. * DF * DDF / { EFF * S8 * 2220000dpm/uCi )

ALPHA TOTAL pCi/L / 1000mL/L
= [|(The Square Root of TC + BKG * CT) / (TC-BKG*CT)| 1" 1.86 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

[ sAc  [ALPHATOTALIn uC/mL (Maximum) = < 1.51E-02 DETECTION
LEVEL
LESS Than Value was Determined from Lc.
3.64E-02
500.0% uCilmL
8-111 GRAB
nalyst: 4 SCL Date:. 27-Oct-99

Signature of Chemist: $AC Date: 272489

SAMPLE.WB1 Rev. 1.0

508101ML
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WORKBOOK PAGE: DUPS

AT : LA-508-101 (G-OYuki LIQUIDS DUP REPLICATE

DETECTOR NUMBER 18 18
| _DUP  IDISHSIZE (1,2,0r85) Ms)] . . 2 2
GROSS COUNTS (GC) 9 8

[ 31547 JCOUNT TIME in MINUTES {CT) 30 30
BACKGROUND in cpm (BKG) 0.27 0.27

SAMPLE SIZE in mL {88) 0.250 0.250
DILUTION FACTOR (DF) 10201 10201

[ @ALPHA01  |DIGEST DILUTION FACTOR {DDF) 1 1
EFFICIENCY FACTOR (EFF) 0.2696 0.2695
LIQUID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.287 0.221

99003997 : < T.7eE+01)

< 1.51E+01
[ 0 [MaxImum Concentration In pGi/L < 1.7667E+01

| N/A |Rs (Sample Count Rate} = (TC /CT)-BKG
ALPHA TOTAL pCill = Rs * 1000mL/L ®* DF * DDF / { EFF * 8S * 2220000dpm/uCi )
S99T001735 =

ALPHA TOTAL pCi/mL ALPHA TOTAL pCi/L / 1000mEA.
WB26872

Relative Counting Error = [ |(The Square Root of TC + BKG*CT) / (TC-BKG* CT)|]* 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

= < 1.76E-02 DETECTION
LEVEL
3.64E-02
600.0% pCi/mL

—10/26/99
L 01:38PM |

5-111 GRAB

Analyst: SCL Date: 27-Oct-89
SAMPLE.WB1 Rev. 1.0 50810TML
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WORKBOOK PAGE: SPK10 {

v

AT : LA-508-101 (G9) 8-113 (B-0) SPIKED SAMPLE SPIKE REPLICATE
DETECTOR NUMBER 15 16
SPK DISH SIZE 1,2,0r 8 {MS) . 2 2
OTAL COUNTS {TC) 76986 74082

[ 31547 |COUNT TiME In MINUTES (€T 30 30]
BACKGROUND in cpm (BKG 0.27 0.27

AT SAMPLE VOLUME In mL (Spiked Vial) (S8 0.250 0.250
SAMPLE DILUTION FACTOR (Splked Vial) (DF) 10201 10201
DALPHAO1 DIGEST DILUTION FACTOR (DDF 1 1

BPIKE VOLUME In mL (SVol) 0.100 0.100
LIQUID SPIKE DILUTION FACTOR (SDF) 1 1
SPIKE BOOK NUMBER (Spk BN 19B59 19859
99003987 SPIKE VALUE In pClUmL (Svan)|  6.0520E-02|  6.0620E-02
INSTRUMENT EFFICIENCY FACTOR {EFF) 0.2696 0.2695
[ 0 |SAMPLE + SPIKE pCi/mL (S+8) 1.76E+02 1.68E+02

AVERAGE or MAXIMUM uClmL in SAMPLE < 1,6098E-02

N/A | -
Rs (Sample Count Rate) (TC /CT) - BKG

SAMPLE + SPIKE pCi/mL
WB26872 QC ACTUAL = §Val

QC FOUND = (((S+S uCifmL - SAMPLE pCi/mL) * ((SDF/SVol)/(DF*DDF/SS))))
PERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL ) *100

Rs*® DF * DDF/ ( EFF * §S *2220000dpm/uCi)

NOTE: Original Sample result was a LESS THAN value. Zero (0) was subtracted from the
spiked value for QC found calculation.

QC ACTUAL = 5.05E-02
BC FOUND = 4.21E-02
01:35 PM JAVG. PERCENT SPIKE RECOVERY = 83.3%
8-111 GRAB
Analyst: ‘ : GLL Date: 27-Oct-89

Signature of Chemist: Aﬁm& SAC Date:'zm
SPIKEWB1 Rev. 1.0 508T01ML
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worklistdata2 Version 3.0 01/04/99
10/27/99 08:25

LABCORE Completed Worklist Report for Worklist# 31548

HNF-1685 REV. 0 Page: 1

Analyst: scl Instrument: AB16 Book#:
Method: LA-508-101 Rev/Mod __ &~ |
Worklist Comment: S-111 FOR @ALPHAOQ1, RLC

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

1

2

2 _ S.00Es02 ., 300-000

3

4. SAMPLE 899T001737 O F L ALPHAQ: €.67E-02 1.57Te-003 1/

. ISTEOLTNT 6. ¥ GALVEAOL ALPEAOLE BOLID. . o as0eRe0l . Ree.merar L
5 899T001737 O F GALPHAOL ALFHAOL SOLID . - . - 32.000 RPD

[ SALPHAOL ALFPHAOL SOLID 4.03R-02 79.802 % !auo‘vor‘y

Final page for worklist# 31548

Analyst Signature Date Analyst Signature Date

A

viewer ature ate

?esa/é aCCeféd/ ??D 'S ”ar‘% caun'ézj
Un C&r‘{'am é’

Units shown for QC (BLK/BKG) may not reflect the actual units. 0
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HNF-1685 REV. 0
10/25/99 10:04 Page: I

" LABCORE Data Entry Template for Worklist# 31548
Analyst: $.{. _Instrument: ABQO Book# J>8J7

Method: LA-508-101 Rev/Mod &~/
Worklist Comment: S-111 FOR @ALPHAOI, RLC

S Type Sample# R A Test Matrix Group# Project
1 STD @ALPHAO1 SOLID
2 BLNK-PREP @ALPHAQ1 SOLID
3 BLNK/BKG @ALPHAO1l SOLID
7 4 SAMPLE S99T001737 0 F @ALPHA01l SOLID 99000304 S-111 GRAB

Analytes Requested: ALPHA(Gl1l , ALPHAOLE

5 DUP §99T001737 0 F @ALPHAG1 SOLID

s SPK 539T001737 0 F ®ALPHAQl SOLID

Final page for worklist # 31548

Sie Fm Jo-24-17

Signature Date

LA 1o/

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-1685 REV. 0

WORKBOOK PAGE: STD1 | ,,3,.#1

AT : LA-508-101 (G LA-508-113 (B-0) STANDARD STANDARD | REPLICATE
DETECTOR NUMBER 16 16

[ 8STD  [DISHSIZE (1,2,0r8) (Ms) 2 2
GROSS COUNTS (GC) 4185 4084

[ 31848  JCOUNT TIME In MINUTES €T 30 30
BACKGROUND In cpm (BKG) 017 0.17

[ AT [SAMPLESEZEinmL (58) 1,000 1.000
DILUTION FACTOR (DF) _ 1 1

| @ALPHA01  STANDARD BOOK NUMBER (Std BN)| 82857 52B57

FFICIENCY FACTOR (EFF) 0.2683 0.2683

[ UQUID  [c, Rmax, or Rs,{SAMPLE RATE) as APPROPRIATE 138.330 134.963
Standard Value In pCl/mL 2.28E-04

[ 99003998 [Concentration In Tl = -
Replicate Concentration In uCi/L = 2.27E-01

[ 0 JAVERAGE CONCENTRATION In pGiL = 2.2942E-01

[ NA  |Rs(Sample CountRate) = (TC /CT)-BKG

ALPHA TOTAL LCIL
[ WL31848 ____JAIPHA TOTAL CifmL

Rs * 1000mL/L * DF / { EFF * $S * 2220000dpm/uCi )
ALPHA TOTAL pCifL / 1000mL/L
Relative Counting Error = [ |(The Square Root of TC + BKG * CT) / (TC -BKG *CT)| ] * 1.96 * 100

B Detection Levels and Less Than Values are determined from Procedure LA-508-002.
g:
P TOTAL CONCENTRATION in yCi/mL = 2.29E-04 DETECTION |
LEVEL
7.42E-07
DUNTING ERROR = 3.1% pClimL
lanalyst: Y szc Date: 27-Oct-89
nature of Chemist: Y SAC Date: 22 W F 92 |
STANDARD WB1 Rev. 1.0 508101ML
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HNF-1685 REV. ¢

WORKBOOK PAGE: BLANK2

I ‘
AT : LA-508-101 (G-¢{ “ﬂq SOLIDS BLNK-PREP | REPLICATE
v FOR NUMBER o A6l 1
[ BLNK-PREP  [DISHSIZE _ (1,2,0r 5) (53] R 2
ROSS COUNTS Ged . 7 1
OUNT TIME In MINUTES () B ) 30
BACKGROUND in cpm BKG)} - . 047 0.17
[ . AT |SAMPLESIZE mmL SS)  0.250 0.250
DILUTION FACTOR 3] (A T "
[ @ALPHAO1  JDIGEST GRAMS of SOLIDS / L (Dgh) 2.0812 2.0812
FFICIENCY FACTOR (EFF) 0.2683 0.2683
¢, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.255 0.176|
Blank Concentration In : < B.04E-03
Replicate Concentration In uClig < 6.23£-03
0 Waximum Concentration In liCllg < 9.0388E-09]

i NA JRs(Sample CountRate) = (TC /CT)-BKG
ALPHA TOTAL uCilg = Rs * 1000mL/L ® DF / { EFF * SS * Dg/L * 2220000dpm/Ci )

Relative Counting Error = [ |(The Square Rootof TC + BKG*CT) / (TC-BKG*CT)|]*1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

OTAL In pCilg  (Maximum) = < 9.04E-03 DETECTION |
LEVEL
LESS THAN Value was Determined from Rmax.
. 1.57E-02
LATIV DUNTIN RROK 500.0% pCi
[Analyst: . _ sCL Date: 27-Oct-99
ignature of Chemist: v SAC Date:;
. ey, 1,
313
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WORKBOOK PAGE: SAM4 l

W€ soLips

HNF-1685 REV. 0

AT : LA-508-101 (G4 SAMPLE | REPLICATE
DETECTOR NUMBER 16 186,
[ _SAMPLE __ [DISH SIZE (1,2,0r8) (MS) 2 2
GROSS COUNTS {GC) 69 54
[ 31548  JCOUNT TIME in MINUTES {CT) 30 30
BACKGROUND In cpm {BKG)| 017 017
SAMPLE SIZE in mL (88) 0.250 0.250
DILUTION FACTOR {DF) 1" 11
| @ALPHAO1  JDIGEST GRAMS of SOLIDS / L (DglL) 2.0812 2.0812
FFICIENCY FACTOR (EFF) 0.2683 0.2683
, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 2130 1.630
Blank Concentration In_uClg 7. 50E-02]
Replicate Concentration in pCilg 5.79E-02
[0 JAverage Concentratlon in pCilg 6.6730E-02|

FUSIOND1 Rs (Sample Count Rate)
ALPHA TOTAL uCifg
8997001737

= (TC /CT)-BKG
= Rs* 1000mUL * DF / { EFF * SS * Dg/L * 2220000dpm/uCi )

Relative Counting Eror = [|(The Square Root of TC + BKG * CT) / (TC - BKG *CT)| ] * 1.86 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

OTAL in uCilg__ (Average) = 667E-02 | DETECTION |
LEVEL
1.57E-02
OUNTING ERROR 30.8% uCilg
Analyst: SCL Date: 27-QOct-99

SAC

Date:

Y i# e /d

L
|Signature of Chemist: ﬁ‘ 04‘ '
SAMPLE.WB1 Rev. 1. 508101ML
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HNF-1685 REV. 0

REPLICATE
11" SR |

WORKBOOK PAGE: DUPS

AT : LA508-101 G-b ¥ soLIDs

TON MBER

ISHSIE (1,2,0r8)
GROSS8 COUNTS

[ 31848  [COUNT TIME In MINUTES

30
BACKGROUND In cpm 0.17

SAMPLE SIZE In mL 0.250
DILUTION FACTOR o] 1

| @ALPHAO1  IDIGEST GRAMS of SOLIDS / L {DgiL . 2.1852
FFICIENCY FACTOR 0.2683 0.2683

, Rmax, or Rs (SAMPLE RATE) as APPROPRIATE 1,663 1.297|

_W C 8.28E-03|
: e Concentration In uClig 4.38E-02
[ 0 JAverage Concentration in uClg 4.85342E02)

FUSIONO1 Rs (Sample Count Rate) = (TC /CT)-BKG
ALPHA TOTAL pCllg = Rs * 1000mL/L * DF / ( EFF * 8S * Dg/L * 2220000dpm/uCi )
8997001737

Relative Counting Error = [ [{The Square Root of TC + BKG * CT) / (TC - BKG *CT)|]* 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

PHATOTAL In uCllg — (Average) = 4.83E-02 DETECTI
LEVEL
1.49E-02
OUNTI RROR 35.3% uClig
fanalyst ) , SCL Date: 27-Oct-89

ignature of Chemist: M’? SAC Date: 2 27”25
SAMPLEWET Rev. 1 ToTML
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HNF-1685 REV. 0

WORKBOOK PAGE: SPK6 [ I{Rﬂ
AT : LA-508-101 (G-{ ‘LA-508-113 (B-0) SPIKED SAMPLE SPIKE REPLICATE
DETECTOR NUMBER L L 16
8Pk |DIBHSEZE  1.2.or5 - 5] A 2
OTAL COUNTS (Te)] 72292 71818
| 31548 JCOUNT TIME In MINUTES cnl T3 30
BACKGROUND In cpm _ (BKG)| 0,97 0.17
BAMPLE VOLUME In mL {Spiked Vial) (ss)f 0.250 0.250
SAMPLE DILUTION FACTOR (Splked Vial) o] R 11
[ @ALPHAO1  |DIGEST GRAMS of SOLIDS /L (Dg/lL} 2.0812 2.0812
SPIKE VOLUME in mL (SVol)f . - 0400 0.100
SPIKE DILUTION FACTOR (SoR)| 1 1
SPIKE BOOK NUMBER (SpkBN)] ~ 19B59 . 19859
BPIKE VALUE in uCl/mL (Sval)] 5.0620E-02]  5.0520E-02
INSTRUMENT EFFICIENCY FACTOR (EFF) 0.2683 0.2683
[ 0  |SAMPLE + SPIKE uClg S+8 8.54E+01 8.50E+01
VERAGE or MAXIMUM Ci/g In SAMPLE 8.6730E-02

FUSIONO1

Rs (Sample Count Rate) = (TC /CT) - BKG
AMPLE + SPIKE uCilg = Rs™* 1000mL/L * DF / ( EFF * SS * Dg/L *2220000dpm/uCi )
QC ACTUAL = SVal
QC FOUND = ({(S+S pCilg - SAMPLE uCifg) * ((SDF/(SVol*1000))/(DF/SS/Dg/L))))
- IPERCENT SPIKE RECOVERY = (QC FOUND 7 QC ACTUAL ) *100

- QO A AL = 5.05E-02
AC FOUND . = 4.03E-02
AVG. PERCENT SPIKE RECOVERY = 79.7%

fAnatyst: $ZC Date: 27-Oct-99
|signature of Chemist: W SAC Date: 223455 |
SPIKEWB1 Rev. 1.0 508101ML
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worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0 Page: 1

10/27/99 07:56

LABCORE Completed Worklist Report for Worklist# 31552

Analyst: akl Instrument: GEA(4 Book#: 46B57
Method: L.A-548-121 Rev/Mod E ~ I

Worklist Comment: S-111 FOR @GEA-01, RLC

SeqType  SampleF R A Test Matrix  Actual Found DL or Yield Unit

§39T001731 S®GEA-01 CO60-02R LIQUID M/A

8957001738 OGEA-01 COS0-02E LIQUID M/A

% Ct EBrror

8 DUF¥ 899T001738 O SUEA.

Comments Section:

Comments for sample# S99T001731 and test @GEA-01 .
DL=0 => n/a.

Comments for sample# S99T001734 and test @GEA-01 .
DL=0 => n/a.

Comments for sample# S99T001735 and test @GEA-01 .

Units shown for QC (BLK/BKG) may not reflect the actual units,
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worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0 Page:

10/27/99 07:56

LABCORE Completed Worklist Report for Worklist# 31552

2

pe P Matrix Actual — Found DLor Yield Uni
DL=0 => n/a,
Final page for worklist# 31552
Analyst Signature Date Analyst dignature Date

_ [0~ 2 ?97 |
eviewer dignature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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HNF-1685 REV. 0

10/25/99 10:06 Page: 1
" LABCORE Data Entry Template for Worklist# 31552 |
Analyst: Q! :L— Instrument: GEAOQOQ =2 f Book# Qteés 2
Method: LA-548-121 Rev/Mod E—l
Worklist Comment: S-111 FOR @GEA-01, RLC
S Type Sampleil R A Test Matrix Group# Project
1 STD @GEA-01 LIQUID
2 BLNK @GEA-01 LIQUID
3 SAMPLE S99T001731 © @GEA-01 LIQUID 99000304 S-111 GRAB

Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E
4 DUP §99T001731 © @GEA-01 LIQUID
5 SAMPLE §99T001734 0 @GEA-01 LIQUID 99000304 S-111 GRAB

Analytes Requestad: CO60-02 , CO60-02E, C813702 , CS13702E
6 DUP S99T001734 0 @GEA-01 LIQUID
7 SAMPLE S99T001735 0 @GEA-01 LIQUID 99000304 S-111 GRAB

Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E
8 DUP S99T001735 0 @GEA-01 LIQUID

Final page for worklist # 31552
s Kol ferfes
ignature ate vignature Date ’/ "

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-1685 REV. 0

kkkkkhkkkkkhkhkhhbhkkhhhhhithhhhhhhhhkdhkhdhhkkhhhhhhhhdhkhhhhkddhhdhkhhhhhkbhhdhdhkkbdkhd

* 222-S Laboratory Counting Room 26-0CT-1999 12:03:17.24 *
kkkdkkkhkhkkhhkkhkkhhhkkhhhhhkkhhkhhhhkhhkkhkkhkhkhhkhkhkkkhhkhkhkhhkhkhkhkhkhkkhkhkhkhkhkhhkhhkhkhhkkkhihkkk

>>>5>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 31552

Sample ID: WL31552-STD Remgrved :

Sample Size: 1.00000E-03 L MM/
Dilution Factor: 1.00000E+00 ~

>>>>>>>>»>> COUNT

Detector 1ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

INFORMATION <<<<<<<<<<
GEA4 Verified by:

dka300: {spec.GEA4]494076.cnf :
41 g:v(w Rilea 270¢#9r
o

0 00:50:00.00 sec
0 00:50:09.77 sec
0.3%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time:
Decayed to:

- Standard Deviations:
Analysis Library:
Analyst:

Background Subtract:

26-0CT-1999 11:12:28.49
26-0CT=-1999 11:12:28.49
2

ENVGEA

SLH2
DKA300: [ SPEC.GEA4]4GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<

Date of last energy calibration:
Date of last efficiency calibration:

3-MAY-1999 14:24:16.68
3-MAY-1999 14:24:57.16

hhkkhhkkhkkkhhhhdhhhhhhhhkhkkkhkkkkkhkkkhhkhkkhkhhhhhdkhhkhkhhkkhkhhhhkhhkhhkhkhhdhkhhhhhhkhkhiik

Post-NID Peak Search Report

It Energy Area
0 661.74%* 25273
0 1173.33 11654
0 1332.58 10675
0 1764.57%* 21

FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L
1.46 1323.33 1316 14 1.4 CS=137 8.43
1.85 2346.59 2338 18 2.0 COo-60 5.51
1.95 2665.16 2654 22 2.1 C0-60 5.63
1.46 3529.37 3523 14112.1 BI-214 9.061E-02
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summary of Nuclide Activity
Sample ID : WL31552-STD

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified by NID 4

Uncorrected Decay Corr

Nuclide Type :
Wtd Mean
Nuclide Hlife Decay uCi/L
CO-60 5.27Y 1.00 5.566E+00
CS-137 30.00Y 1.00 8.426E+00
Total Activity : 1.408E+01
Grand Total Activity : 1.408E+01

Flags: "K" = Keyline not found
"E" = Manually edited

HNF-1685 REV. 0

Page : 2

Acquisition date : 26-0CT-1999 11:12:28
4
0

100.00%

Wtd Mean

Decay Corr 2-Sigma

ucCi/L 2-Sigma Error %Error Flags
5.566E+00 0.080E+00 1.45
8.426E+00 0.114E+00 1.35
1.408E+01 970eX7
1.408E+01

"M" = Manually accepted
"A" = Nuclide specific abn. limit
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HNF-1685 REV. 0

Minimum Detectable Activity Report Page : 3
Sample ID : WL31552-STD Acquisition date : 26-0CT-1999 11:12:28
Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/L)
BE-7 1329. 477.59 3.5130E-01
NA-24 54, 1368.55 2.0206E~02
K-40 744. 1460.75 6.9043E-01
AR-41 113. 1293.60 3.1438E-02
8C-46 598, 1120.55 5.2877E-02
CR-51 1251. 320.08 2.4209E-01
MN-54 651. 834.83 4.2487E-02
CO-56 626. 846.76 4.2232E-02
CcO-58 619. 810.78 4.0607E-02
FE-59 660. 1099.25 9.6547E-02
ZN-65 603. 1115.55 1.0423E-01
SE-75 1418. 264,66 3.7486E-02
KR-85 987. 514,00 7.7425E+00
SR-85 986. £514.01 3.4991E-02
¥Y-88 27. 1836.06 1.8269E-02
¥-91 224. 1204.67 1.1639E+01
NB-94 684, 871.09 4,5226E-02
ZRNB-95 521. 724.20 1.5176E-01
RU-103 1043. - 497.08 3.6801E-02
RURH-106 687. 621.93 6.7477E-01
AG-108m 537. 722.94 3.7446E~-02
CD~109 11285. 88.03 5.6365E-01
AG-110M 906. 657.76 4.2624E-02
SN-113 1254. 391.69 4.5942E~02
TE-123m 1308. 15%.00 1.8168E~02
SB-124 691. 602.73 3.3364E-02
SB-125 1283. 427.89 1.0978E-01
TE-125m 1177. 109.27 5.5383E+00
I-129 1198, 39.60 2.0234E+01
I-131 1277. 364.48 3.4233E-02
XE-131m 1380. 163.93 8.0785%E-01
BA-133 1205. 356.02 4.2536E-02
CS-134 663. 604.70 3.2846E-02
C8-136 633. 818.51 4,.1323E-02
Cc5~138 57. 1435.86 4.5594E-02
CE-139 1352. 165.85 1.9684E-02
BA-140 786. 537.31 1.2843E-01
LA-140 39. 1596.21 2.0579E-02
CE-141 1344. 145.44 3.1547E-02
CE-144 1259, 133.51 1.3291E-01
CEPR-144 1259. 133.51 2.6554E-01
EU-152 1249, 121.78 5.2988E-02
EU-154 130. 1274.51 8.2274E-02
EU-155 1158. 86.54 6.5021E~-02
HF-181 1151. 482.18 4.2449E-02
TA-182 1117. 67.75 1.0137E-01
HG-203 1334. 279.20 2.7359E-02
BI-207 695. 569.70 3.1776E~-02
TL-208 1341. 277.36 3.5209E-01
PB-210 1032. 46.50 8.2555E+00
BI-212 504. 727.18 4.9802E-01
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HNF-1685 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL31552-STD Acquisition date : 26-0CT-1999 11:12:28
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
PB-212 1593. 238.63 4.8907E-02
PB-214 1333. 351.92 1.3688E-01
RA-224 1544. 240.99 5.3492E-01
RA~-226 1565. 186.10 5.0924E-01
AC-228 889. 911.21 2.0104E-01
TH-228 1172. 84.37 1.7862E+00
TH~-229 1117. 88.47 8.1307E-02
U-232 1065. 57.78 4.1530E+01
PA-233 1282. 312.17 6.2536E-02
UTH=-233 1500. 245.34 1.9245E+01
PA-234M 664. 1001.03 7.7487E+00
TH-234 1053. - 63.29 1.4060E+00
U=-235 1553. 185.71 3.0848E-02
NpP-237 1189. 86.48 1.7237E-01
U=-237 1211. 101.07 6.7504E-02
Np-~238 678. 984.45 1.8142E-01
NP-239 1084. 106.12 6.7574E-02
PU-239 1244. 129.30 2.2990E+02
AM-241 1176. 59.54 2.0861E-01

AM-243 l118e6. 74.67 5.1743E-02
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khhhkhhhhhkhhhhhhhkhhhkhhhkhhhhhhhhhhdhdhhhhhhhRrhkhhhhhhdhhkhhrhkikhkikkhhhhhhhkikhkhhks

* 222-S Laboratory Counting Room 26-0CT-1999 10:04:27.75 *
T L T L T Y T T S e R e IS L I I I TIIIIT

>2>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 31552

Sample ID: _ : WL31552=-BLNK ‘ Removed by:

Sample Size: 1.00000E-04 L ‘}qrg7

Dilution Factor: 1.01000E+02 A/<jj7 e
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Ditector ID: GEA4 . Verified by:

File Number: DKA300: [SPEC.GEA4]4G4070.CNF

Geometry: 41 a GXA-\ 6\)0.,&1;« 2 70:2"?7

Count Time: 0 02:30:00.00 sec d/ v

Real Tinme: 0 02:30:06.44 sec

Dead Time: 0.1%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time: 25=0CT-1999 19:24:36.79

Decayed to: 25=-0CT=-1999 19:24:36.79

Standard Deviations: 2

Analysis Library: ENVGEA

Analyst: JFR

Background Subtract: DKA300: [SPEC.GEA4]4GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 3~MAY-1999 14:24:16.68

Date of last efficiency calibration: 3-MAY-1999 14:24:57.16
hkhhhhkhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhdhdhhhhhhhhhhhhddhhhhhkhhhkkhhihhhhkdkhkhhhhhdhk

Post~NID Peak Search Report

It Energy Area FWHM Channel Left Pw $%Err Fit Nuclides Activity
ucCi/L
0 352.10* 161 1.45 704.07 699 12 89.5
0 609.31%* 105 1.36 1218.46 1212 13109.2 BI-214 20.9
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Summary of Nuclide Activity Page : 2
Sample ID : WL31552-BLNK Acquisition date : 25-0CT-1999 19:24:36
Total number of lines in spectrum 2
Number of unidentified lines 0

Number of lines tentatively identified by NID 2 100.00%

Nuclide Type :
Wtd Mean Wtd Mean
. Uncorrected Decay Corr Decay Corr 2-Sigma
Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags

a¥alm
----- o

Nuclide

Total Activity : 2.088E+01 2.088E+01

Grand Total Activity : 2.088E+01 2.088E+01

Manually accepted

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

nEW Manually edited HAw
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Page : 3
Acquisition date : 25-0CT-1999 19:24:36

Minimum Detectable Activity Report
Sample ID : WL31552-BLNK

Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)

BE-7 448. 477.59 6.9499E+01
NA-24 108. 1368.55 9.7961E+00
K-40 2190. 1460.75 3.9533E+02
AR-41 144. 1293.60 1.5767E+0C1
SC-46 417. 1120.55 1.4933E+01
CR-51 770. 320.08 6.4276E+01
MN-54 235. 834.83 8.7254E+00
CO-56 255. 846.76 9.1956E+00
CO-58 289. 810.78 9.4381E+00
FE-59 222. 1099.25 1.9152E+01
CO=-60 128. 1332.50 9.8022E+00
ZN-65 205. 1115.55 2.0829E+01
SE-75 961. 264,66 1.0427E+401
KR-85 683. 514.00 2.1766E+03
SR-85 680, 514.01 9,.8198E+00
Y-88 54. 1836.06 8.4775E+00
¥-91 234. 1204.67 4.0115E+03
NB-94 228. 871.09 8.9283E+0C0
ZRNB-95 279. 724.20 3.7726E+01
RU-103 456. 497.08 8.2726E+00
RURH-106 347. 621.93 1.6299E+02
AG-108m 264. 722.94 8.9231E+00
CD-109 961. 88.03 1.7564E+02
AG-110M 320. 657.76 8.6442E+00
SN-113 586. 391.69 1.0656E+01
TE-123m 1109. 159.00 5.6402E+00
SB-124 378. 602.73 8.3715E+00
SB-125 545, 427.89 2.4300E+01
TE-125m 926. 109.27 1.6581E+03
I-129 878. 39.60 5.8468E+03
I-131 638. 364.48 8.2244E+00
XE-131m 1021. 163.93 2.3497E+02
BA-133 631. 356.02 1.0428E+01
CS-134 382. 604.70 8.4523E+4+00
CS-136 246. 818.51 8,8019E+00
CS=137 795. 66].66 1.5021E+01
CS-138 88. 1435.86 3.8538E+01
CE-139 1036. 165.85 5.8168E+00
BA-140 397. 537.31 3.1027E+01
LA-140 65. 1596.21 8.8632E+00
CE-141 977. 145.44 9.0864E+00
CE-144 983. 133.51 3.9622E+01
CEPR-144 983. 133.51 7.9178E+01
EU~-152 979. 121.78 1.5825E+01
EU-154 163. 1274.51 3.0862E+01
EU-155 1024. -86.54 2.0605E+01
HF-181 468. 482,18 9.2019E+00
TA-182 767. 67.75 2.8392E+01
HG-203 911. 279.20 7.6438E+00
BI-207 394. 569.70 8.1135E+00
TL-208 921. 277.36 9.8531E+01
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL31552~BLNK Acquisition date : 25-0CT=-1999 19:24:36
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
PB-210 835. 46.50 2.5118E+03
BI-212 360. 727.18 1.4245E+02
PB-212 1307. 238.63 1.4936E401
PB-214 1211. 351.92 9.7578E+01
RA-224 1203. 240.99 1.6030E+02
RA-226 1256. 186.10 1.5388E+02
AC-228 479. 911.21 5.0044E+01
TH-228 1028. 84.37 5.6372E+02
TH-229 940. 88.47 2.5148E+01
U=-232 706. 57.78 1.1433E+04
PA-233 834. 312.17 1.7061E+01
UTH-233 976. 245.34 5.2433E+03
PA-234M 204, 1001.03 1.4734E+03
TH-234 795. 63.29 4,1223E+02
U-235 1256. 185.71 9.3562E+00
NP=-237 1032. 86.48 5.4803E+01
U-237 829. 101.07 1.8933E+01
NP-238 210. 984.45 3.4955E+01
NP-239 907. 106.12 2.106CE+01
PU-239 1004. 129.30 6.9661E+04
AM-241 752. 59.54 5.6412E+01
AM-243 1128. 74.67 1.6997E+01
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hhdkkdhkhdhhdkhkhhhhkhhkhhhkhkhkhkhbhkhdhhhhhkhhhhhkhhkhkhhkhkhthhhhkhkhhihhkhhkdkhkhkdhhhhhkkkkkhkhkhkd

* 222-S Laboratory Counting Room 26-0CT-1999 10:12:34.25 *
khkkhhhkhkkhkhkkkhhhdkhdhddhdkdhdbkdhhhkhhkhdkhhkhkkkkhhhhhhhhdhkhhdhdrhhhhhkhhddkdhhhhdhdhhkik

>>>5>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 31552

Sample ID: S599T001731-SAM Removed by:
Sample Size: 1.00000E-04 L
Dilution Factor: 1.01000E+02

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

Detector ID: GEA4 Verified by:
File Number: DKA300: [SPEC.GEA4)4G4071.CNF
Geometry: 41
Count Time: 0 02:30:00.00 sec ‘
Real Time: 0 02:34:59.96 sec
Dead Time: 3.2%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 25-0CT-1999 22:08:55.43
Decayed to: 25-0CT-1999 22:08:55.43
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: JFR

Background Subtract: DKA300: [SPEC.GEA4])4GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 3-MAY-1999 14:24:16.68

Date of last efficiency calibration: 3-MAY-1999 14:24:57.16
hkkhhkkdhhkhhdkhdhhkhhhhkhhhhdhkhhh kA kR rdhhthdhddhhkhkhhhhdhhhhdkkhrkhhderhkkhkrhkhhhkhkd

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L
5 26.42 17578 0.99 52.76 50 12 3.2 6.20E+02
.5 27.67% 15628 1.33 55.26 50 12 4.8
0 185.69%* 1079 1.51 371.28 369 6 74.8 U-235 60.3
RA-226 991.
0 661.71* 2374509 1.48 1323.27 1315 16 0.1 CS8-137 2.665E+05
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Summary of Nuclide Activity Page : 2
Sample ID : S99T001731-SAM Acquisition date : 25-0CT-1999 22:08:55
Total number of lines in spectrum 4
Number of unidentified lines 2
Number of lines tentatively identified by NID 2 50.00%
Nuclide Type :
Wwtd Mean Wwtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uci/L 2-Sigma Error %Error Flags
CS-137 30.00Y 1.00 2.665E+05 2.665E+05 0.004E+05 0.13 ?ﬁi
RA—226—1 60000 hdkkkkkk 0 . O014F4+02— 00148402 7 415H403—— T4.79
U-235—— 104 EF08Y 1. 00— 6028 F+01T 6,028 E+03+—— 4 . 508EB+0T— T4, 79
rro—sroreern et g
Total Activity : 2.676E+05 2.676E+05 5 70479

Grand Total Activity : 2.676E+05 2.676E+05

Flags: "K"
L] Elf

Keyline not found "M
Manually edited "an

Manually accepted
Nuclide specific abn. limit
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Minimum Detectable Activity Report Page : 3

Sample ID :

599T001731-SAM

Acquisition date

Beckgnd Enerqgy MDA

Nuclide Sum (keV) (uci/L)

BE-7 75027, 477.59 8.7685E+02
NA=-24 l102. 1368.55 9,5551E+00
K-40 2124. 1460.75 3.8941E+02
AR-41 176. 1293.60 1.7627E+01
SC-46 473. 1120.55 1.5886E+01
CR-51 57418, 320.08 5.4503E+02
MN-54 563, 834.83 1.3320E+01
CO-56 501. 846.76 1.2760E+01
CO-58 529. 810.78 1.2660E+4+01
FE-59 277. 1099.25 2.1328E+01
CO-60 147. 1332.50 1.0472E+4+01
ZN-65 295, 1115.55 2.4798E+01
SE-75 60203. 264.66 8.1200E+01
KR-85 372285. 514.00 1.5762E+04
SR-85 3721s6. 514.01 7.1289E+01
Y-88 45, 1836.06 7.7920E+00
¥-91 253, 1204.67 4,.1576E+03
NB-94 491. 871.09 1.2950E+01
ZRNB-95 737. 724.20 6.0580E+01
RU-103 45454, 497.08 8.0605E+01
RURH-106 15283. 621.93 1.0532E+03
AG-108m 726. 722.94 1.4606E+01
CD-109 46475, 88.03 1.2019E+03
AG-110M 43542, 657.76 9.7871E+01
SN-113 64634. 391.69 1.0954E+02
TE-123m 55137. 159.00 3.9187E+01
SB-124 15643. 602.73 5.2551E+01
SB-125 74647. 427.89 2.7800E+0C2
TE~-125m 48494, 109.27 1.1803E+04
I-129 45125, 39.60 4.1229E+04
I-131 60641. 364.48 7.8582E+01
XE-131m 55641, 163.93 1.7083E+03
BA-133 59113. 356.02 9.8897E+01
CS-134 15681. 604.70 5.2848E+01
CS-136 509, 818.51 1.2528E+01
CsS-138 107. 1435.86 4.3550E+01
CE-139 55665. 165.85 4,1977E+01
BA-140 26967, 537.31 2.4947E+02
LA-140 66. 1596.21 8.8875E+00
CE-141 54513, 145.44 6.6798E+01
CE-144 54000. 133.51 2.8904E+02
CEPR-144 53999, 133.51 5.7757E+02
EU-152 52233. 121.78 1.1379E+02
EU-154 203. 1274.51 3.4239E+401
EU-155 46922, 86.54 1.3739E+02
HF-181 59474. 482.18 1.0131E+02
TA-182 45311, 67.75 2.1427E4+02
HG-203 59130. 279.20 6.0548E+01
BI-207 16943. 569,70 5.1917E+01
TL-208 58908. 277.36 7.7513E4+02
PB-210 44383. 46.50 1.8008E+04
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Minimum Detectable Activity Report (continued) Page : 4
- Sample ID : $99T001731-SAM Acquisition date : 25-0CT-1999 22:08:55
Bckgnd Energy MDA
Nuclide Sum (keV) (uci/L)
BI-212 800. 727.18 2.1021E+02
PB-212 65286. 238.63 1.0414E+02
BI-214 16230. 609.31 1.1793E+02
PB-214 59551. 351,92 6.9501E+02
RA-224 64575. 240.99 1.1583E+03
AC-228 671. 911.21 5.8963E+01
TH-228 46782. 84.37 3.7458E+03
TH-229 46401. 88.47 1.7389E+02
U-232 444009, 57.78 8.8961E+04
PA-233 56861. 312.17 1.3846E+02
UTH-233 63855, 245.34 4.1741E+04
PA-234M 357. 1001.03 1.9293E+03
TH-234 44887. 63.29 3.0440E+03
NP=-237 46934. 86.48 3.6400E+02
u-237 47963. 101.07 1.4156E+02
NP-238 384. 984.45 4.6851E+01
NP-239 48107. 106.12 1.5091E+02
PU-239 53524. 129.30 5.0066E+05
AM-241 44226. 59.54 4.2467E+02

AM-243 46361. 74 .67 1.0740E+02
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* 222-8 Laboratory Counting Room 26~0CT-1999 10:24:02.72 °
o e e e e e e o o ok o o o o e e e ol e e o e e e e e e e e ol o e o vk o ok ol e e e e o o ol e ok e e e e e o ol o e e e e e e o e e e ke e e e e e o e e e e e e ke e ke

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

Worklist #: 31552
Sample ID: §991731~-DUP Removed by:
Sample Size: 1.00000E-04 L ' quf
Dilution Factor: 1.01000E+02 /47;7
/

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA4 ‘ Verified by:
File Number: dka300: (spec.GER4]4g4072.cnf
Geometry: 41 9d“ ﬁeﬁygﬂ 9222'22
Count Time: 0 02:30:00.00 sec _
Real Time: 0 02:34:46.58 sec’
Dead Time: 3.1%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 26-0CT~1999 00:49:06.01
Decayed to: " 26-0CT-1999 00:49:06.01
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: MB

Background Subtract: DKA300: [ SPEC.GEA4]4GBACK

>>5>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 3-MAY-1999 14:24:16.68

Date of last efficiency calibration: 3-MAY-1999 14:24:57.16
RERRRRARRARERERREERAERAEARRERRRER Rk hhhhkhkhkhkhkhkhhkhhhhhhhkhhhhkkkkhhkhhhkhhkhhhhhhhhihk

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw 3$Err Fit Nuclides Activity
uCi/L
5 26.44 17468 1.02 52.81 50 12 3.1 6.51E+02
5 27.58% 15457 1.34 55.08 50 12 4.7
5 28.87* 8423 1.34 57.67 50 12 9.0 I-129 2.122E+06
) 661.72*% 2270272 1.47 1323.28 1315 16 0.1 CS=137 2.548E+05
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Ssummary of Nuclide Activity
Sample ID : S991731-DUP

Total number of lines in spectrum
Number of unidentified lines

HNF-1685 REV. 0

Page : 2

‘Acquisition date : 26-0CT-1999 00:49:06
4
2

Number of lines tentatively identified by NID 2 50.00%

Nuclide Type :

Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uCi/L 2-Sigma Error %Errorgflags
T 3 9}
- L] - L] - L) + -
CS-137 30.00Y 1.00 E-Eiﬁgigf E-fffftgf 0.003E+05 0.14 }qur17
Total Activity : 2.377E+06 2.377E+06
Grand Total Activity : 2.377E+06 2.377E+06
Flags: "K" = Keyline not found "M" = Manually accepted

"E" = Manually edited nan Nuclide specific abn. limit
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Minimum Detectable Activity Report
Sample ID : S991731-~DUP

Page : 3
Acquisition date : 26-0CT-1999 00:49:06

Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)

BE-7 71142. 477.59 8.5389E+02
NA-24 110. 1368.55 9.9166E+00
K-40 2135. 1460.75 3.9043E+02
AR-41 181. 1293.60 1.7825E+01
SC-46 431. 1120.55 1.5167E+01
CR-51 54901. 320.08 5.3298E+02
MN-54 509. 834.83 1.2687E+01
Co-56 481. 846.76 1.2506E+01
CO-58 490. 810.78 1.2198E+01
FE-59 299. 1099.25 2.2122E+01
CO-60 112. 1332.50 9.2162E+00
ZN-65 289, 1115.55 2.4571E+01
SE-75 57437. 264.66 7.9318E+01
KR-85 35497. 514.00 1.5393E+04
SR-85 35491. 514.01 6.9622E+01
Y-88 44. 1836.06 T.7277E+00
Y-91 260. 1204.67 4.2199E+03
NB-94 437. 871.09 1.2239E+01
ZRNB-95 697. 724.20 5.8924E+01
RU-103 43433, 497.08 7.8798E+01
RURH~-106 14589. 621.93 1.0291E+03
AG-108m 710. 722.94 1.4445E+01
CD-109 44318. 88.03 1.1738E+03
AG-110M 40519. 657.76 9.4422E+01
SN-113 61372. 391.69 1.0674E+02
TE~-123m 52498. 159.00 3.8240E+01
SB-124 14739. 602.73 5.1017E+01
5B-125 71619. 427.89 2.7231E+4+02
TE-125m 46807. 109.27 1.1596E+04
I-131 57639. 364.48 7.6617E+01
XE-131m 53427. 163.93 1.6741E+03
BA-133 56658. 356.02 9.6827E+01
CS-134 14752, 604.70 5.1266E+01
CS-136 516, 818.51 1.2618E+01
Cs-138 96. 1435.86 4.1228E+01
CE-139 53674. 165.85 4.1221E+01
BA~-140 25340. 537.31 2.4186E+02
LA-140 65. 1596.21 B.8458E+00
CE-141 52180. 145.44 6.5357E+01
CE-144 51701. 133.51 2.8284E+02
CEPR-144 51699. 133.51 5.6517E+02
EU-152 50357. 121.78 1.1173E+02
EU-154 184. 1274.51 3.2690E+01
EU-155 44554. 86.54 1.3388E+02
HF-181 56872. 482.18 9.9072E+01
TA-182 42865. 67.75 2.0843E+02
HG-203 . 56486. 279.20 5.9182E+01
BI-207 16443. 569.70 5.1149E+01
TL-208 56689, 277.36 7.6043E+02
PB-210 42627. 46.50 1.7649E+04
BI-212 739. 727.18 2.0212E+02
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S$991731-DUP Acquisition date : 26-0CT-1999 00:49:06
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
PB-212 62578. 238.63 1.0197E+02
BI-214 15216, 609.31 1.1420E+02
PB-214 56662. 351.92 6.7708E+02
RA-224 61964. 240.99 1.1346E+4+03
RA-226 72405. 186.10 1.1519E+03
AC-228 628. 911.21 5.7098E+01
TH-228 44967. 84.37 3.6726E+03
TH-229 44234. 88.47 1.6980E+02
U=-232 42354. 57.78 8.6883E+04
PA-233 55137. 312.17 1.3635E+02
UTH~-233 60750. 245.34 4.0716E+04
PA-234M 385. 1001.03 2.0002E+03
TH-234 42703. 63.29 2.9692E+03
U=-235 71591. 185.71 6.9639E+01
NP-237 44595, 86.48 3.5484E+02
U=-237 45822. 101.07 1.3837E+02
NP-238 307. 984.45 4.2060E+01
NP-239 45818. : 106.12 1.4728E+02
PU-239 : 51026. 129.30 4.8886E+05
AM-241 41812. 59.54 4.1295E+02
AM~-243 44403. 74.67 1.0511E+02

335



. ‘ HNF-1685 REV. 0

khkhkkhhkkkhhhkhhhkhhhhhkkhkkkkkhkdhhhhkhhhkhhkhhdhhkkhkhkhhkhhhhhhhkkkdkkhhkhhhkhkhkhhhkhhhhhk

* 222-S Laboratory Counting Room 26-0CT-1999 09:18:11.20 *
Rhkhkkhkhhkhhkhhhhkhhhkhkhkhhhhkkkhkhkhkhhhhkhkhkhkhkhhkhkhkhhkhhhhkhhhhhbhhdhkhdhhhhhhkhkhdhkkhkkhkhhkhikkhkk

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

Worklist #: 31552

Sample IE: S99T1734-SAM Removed by:

Sample Size: 1.00000E-04 L

Dilution Factor: 1.01000E+02 _JsALﬂ_=L_Ll¢g§f~*
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA4 Verified by:

File Number: dka300: [spec.GEA4]4g4075.¢cnf

Geometry: 41 QA&M&&&@L

Count Time: 0 02:30:00.00 sec

Real Time: 0 02:36:38.28 sec

Dead Time: 4.2%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time: 26-0CT-1999 06:41:04.54

Decayed to: 26-0CT-1999 06:41:04.54

Standard Deviations: 2

Analysis Library: ENVGEA

Analyst: SLH2

Background Subtract: DKA300: [SPEC.GEA4 ]14GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 3-MAY-1999 14:24:16.68

Date of last efficiency calibration: 3-MAY-1999 14:24:57.16
Kdeddd kAR AR AR AR A RI I RRFRRI IR AR AR Rk kkkkhhhhdhkhddhhhhkhhrhhhhhhhhhkhin

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
: ucCi/L
4] 21.28 130 1.44 42.48 39 8 20.3
6 26.41 22490 0.99 52.75 50 12 2.8 7.36E+02
6 27.51% 22976 1.47 54.94 50 12 4.1
6 28.82% 12803 1.48 57.56 50 12 7.6 I-129 3.226E+06
o 661.72* 3141899 1.48 1323.29 1315 16 0.1 CsS-137 3.527E+05
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Summary of Nuclide Activity Page : 2
Sample ID : S99T1734-SAM Acquisition date : 26-0CT-1999 06:41:04
Total number of lines in spectrum 5
Number of unidentified lines 3
Number of lines tentatively identified by NID 2 40.00%
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

5 v O . . 3,7,04 /4

CsS=-137 30.00Y 1.00 3.527E+05 3.527E+05 0.004E+05 0.12

Total Activity : 3.578E+06 3.578E+06

Grand Total Activity : 3.578E+06 3.578E+06

Keyline not found "M" = Manually accepted

Flags: "“K"
Nuclide specific abn. limit

YE" = Manually edited "AY
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Minimum Detectable Activity Report Page : 3
Sample ID : S99T1734-SAM Acquisition date : 26-0CT-1999 06:41:04
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
BE-7 99464. 477.59 1.0093E+03
NA-24 11%t. 1368.55 9.9737E+C0O
K-40 2108. 1460.75 3.8798E+02
AR-41 230. 1293.60 2.0114E+01
5C-46 500. 1120.55 1.6319E+01
CR-51 75505. 320.08 6.2482E+02
MN-54 751. 834.83 1.5341E+01
CO-56 724. 846.76 1.5274E+01
CO-58 760, 810.78 1.5114E+01
FE~59 360. 1099.25 2.4209E+01
Co-60 118. 1332.50 9.4301E+00
ZN-65 360. 1115.556 2.7294E+01
SE-75 79998, 264.66 9.3573E+01
KR-85 49021. 514.00 1.8081E+04
SR-85 49012. 514.01 8.1779E+01
Y~88 42. 1836.06 7.5762E+00
Y-91 285. 1204.67 4.4112E+03
NB-94 660. 871.09 1.4968E+01
ZRNB-95 1065, 724.20 7.2539E+01
RU-103 60030, 497.08 9.2600E+01
RURH~106 20608, 621.93 1.2222E+03
AG-108m 1027. 722.94 1.7305E+01
CD-109 60979. 88.03 1.3763E+03
AG-110M 55809, 657.76 1.1077E+02
SN-113 85615. 391.69 1.2603E+02
TE-123m 73493, 159.00 4.5227E4+01
SB~124 20700. 602.73 6.0414E4+01
SB-125 98825. 427.89 3.1978E+02
TE-125m 64326. 109.27 1.3589E+04
I-131 79526. 364.48 8.9968E+01
XE-131m 73528. 163.93 1.9632E+03
BA~133 78734. 356.02 1.1410E+4+02
CS-134 20775. 604.70 6.0792E+01
CS-136 719, 818.51 1.4833E+01
CS5~138 94, 1435.86 4,.1341E+01
CE-139 73771. 165.85 4.8308E+01
BA-140 35371. 537.31 2.8559E+02
LA-140 60. 1596.21 8.5270E+00
CE-141 71999, 145.44 7.6744E+01
CE-144 71440. 133.51 3.3235E+02
CEPR-144 71441. 133.51 6.6412E+02
EU-152 69305. 121.78 1.3103E+02
EU-154 231. 1274.51 3.6437E+01
EU-155 61274. 86.54 1.5695E+02
HF-181 78826. 482.18 1.1660E+02
TA-182 59519. 67.75 2.4550E4+02
HG-203 77696. 279.20 6.9385E+01
BI-207 22768. 569.70 6.0146E+01
TL-208 78192. 277.36 8.9276E+02
PB-210 58603, 46.50 2.0686E+04
BI-212 1078. 727.18 2.4331E+02
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S99T1734-SAM Acquisition date : 26-0CT-1999 06:41:04
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
PB-212 86534. 238.63 1.1986E+02
BI-214 20980. 609,31 1.3401E+02
PB-214 78168. 351.92 8.0382E+02
RA-224 85350. 240.99 1.3313E+03
RA-226 99907, 186.10 1.3526E+03
AC-228 847. 911.21 6.6110E+01
TH-228 61461. 84.37 4,2920E+03
TH~229 60929. 88.47 1.9920E+0C2
U=-232 58294. 57.78 1.0189E+05
PA-233 76061. 312.17 1.6009E+02
UTH-233 84290, 245.34 4.7943E+04
PA-234M 496, 1001.03 2.2632E+03
TH-234 58902. 63.29 3.4857E+03
U-235 98817. 185.71 8.1790E+01
NP-237 61301. 86.48 4.1586E+02
U=-237 632513, 101.07 1.6252E+02
NP-238 448. 984.45 5.0493E+01
NP-239 63684. 106.12 1.7360E+02
PU-239 70668, 129.30 5.7509E+05
AM-241 58573. 59.54 4.8854E4+02
AM-243 60479, 74.67 1.2262E+02
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* 222-S Laboratory Counting Room 26-0CT-1999 16:13:55.57 *
Ty L Ty Ty Ty T T T T T e

>>>>>>>>>> SAMPLE INFORMATION <<<<<<CCC<C

Worklist #: 31552

Sample ID: S99T1734-DUP Removed by:

Sample Size: 1.00000E-04 L

Dilution Factor: 1.01000E+02 il fot -
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA4 Verified by:

File Number: dka3l00: [spec.GEA4]4g4078.cnf

Count Time: 0 02:30:00.00 sec

Real Time: 0 02:37:02.90 sec

Dead Time: 4.5%

, >>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time: 26-0CT-1999 13:36:21.75

Decayed to: 26-0CT-1999 13:36:21.75

Standard Deviations: 2

Analysis Library: ENVGEA

Analyst: MB

Background Subtract: DKA300: [SPEC.GEA4]4GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 3-MAY-1999 14:24:16.68

Date of last efficiency calibration: 3~MAY-1999 14:24:57.16
ARk hhkRNhhhhhkhkhhhhhkhkhkkhkhkhkkkhkkkhkhkhkhkhhkhkdhhikhhkkkkhkhkhkkhhhhhhkhrhhkhhhhhkhkdhkhkhkhkkhkkk

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L

4 26.37 21711 0©.90 52.66 50 11 2.6 6.94E+02

4 27.30%* 19226 1.21 54.53 50 11 4.1

4 28.65% 12051 1.22 57.23 50 11 6.9 I-129 3.036E+06
0 185.97% 2264 1.61 371.82 369 7 47.9 U-235 126.

RA-226 2.079E+03

o) 661.73% 3333575 1.48 1323.30 1315 16 0.1 CS-137 3.742E+05
0 1322.47 208 2.57 2644.94 2639 13 35.0
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Summary of Nuclide Activity Page : 2
Sample ID : S99T1734-DUP Acquisition date : 26-0CT-1999 13:36:21
Total number of lines in spectrum 6
Number of unidentified lines 3
Number of lines tentatively identified by NID 3 50.00%
Nuclide Type :
Wwtd Mean Wwtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags
CS8-137 30.00Y 1.00 3.742E+05 3.742E+05 0.004E+05 0.11 m
35— O04EFOBY I 00 I.284E+UZ 1.26@%2‘——&760534:!72‘“—4'77'&5—3@
“““““““““ ‘9795f77
Total Activity : 3.412E+06 3.412E+06
Grand Total Activity : 3.412E+06 3.412E+06
Flags: "K" = Keyline not found "M" = Manually accepted

WE" = Manually edited npn Nuclide specific abn. limit
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Minimum Detectable Activity Report Page : 3
Sample ID : S99T1734-DUP Acquisition date : 26-0CT-1999 13:36:21
Beckgnd Enerqgy ' MDA

Nuclide Sum (keV) (uci/L)
BE-7 105177. 477.59 1.0379E+03
NA-24 122. 1368.55 1.0402E+01
K-40 2150, 1460.75 3.9176E+02
AR~-41 241. 1293.60 2.0577E+01
SC-46 531. 1120.55 1.6797E+401
CR-51 80426. 320.08 6.4483E+02
MN-54 725. 834.83 1.5071E+01
CO~-56 721. 846.76 1.5239E+01
CO-58 808. 816.78 1.5577E+01
FE~59 396. 1099.25 2.5346E+01
CO-60 135. 1332.50 1.0059E+01
ZN-65 354. 1115.55 2.7081E+01
SE-75 84453. 264.66 9.6139E+01
KR-85 52170. 514.00 1.8651E+04
SR-85 52162. 514.01 8.4360E4+01
Y-88 50. 1836.06 8.2060E+00
¥-91 295, 1204.67 4.4834E+03
NB-94 T27. 871.09 1.5692E+01
ZRNB-95 1099. 724.20 7.3688E+01
RU-103 63758. 497.08 9.5426E+01
RURH-106 21658. 621.93 1.2529E+03
AG~108m 1101. 722.94 1.7913E+01
CD-109 64866. 88.03 1.4194E+03
AG-110M 59081. 657.76 1.1396E+02
SN-113 90465, 391.69 1.2955E+02
TE-123m 77378. 159.00 4.6404E+01
SB-124 21953, 602.73 6.2209E+01
5B-125 104937. 427.89 3.2950E+02
TE-125m 68481. 109.27 1.4020E+04
I-131 84708. 364.48 9.2B48E+01
XE-131m 78029. 163.93 2.0223E+03
BA-133 83720. 356.02 1.1765E+02
CS-134 21985. 604.70 6.2531E+01
C8-136 806. 818.51 1.5692E+01
CS8-138 108. 1435.86 4.4224E+01
CE-139 78409, 165.85 4.9801E+C1
BA-140 37376. 537.31 2.9355E+02
LA-140 . 78. 1596.21 9.6353E+00
CE-141 76465. 145.44 7.9083E+01
CE-144 75851. 133.51 3.4244E+02
CEPR-144 75851. 133.51 6.8426E+02
EU-152 72925. 121.78 1.3440E+02
EU-154 255, 1274.51 3.8212E+01
EU~-155 65271. 86.54 1.6197E+02
HF-181 84038. 482.18 1.2038E+02
TA-182 63204, 67.75 2.5297E+02
HG-203 82331. 279.20 7.1421E+4+01
BI-207 24157. 569.70 6.1947E+01
TL-208 82910. 277.36 9.1924E+02
PB-210 62586. 46.50 2.1376E+04
BI-212 1134. 727.18 2.4947E+02

342



HNF-1685 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S599T1734-DUP Acquisition date : 26-0CT-1999 13:36:21
Bckgnad Energy MDA

Nuclide Sum (keV) {(uCi/L)
PB-212 91777. 238.63 1.2344E+02
BI-214 22739. 609.31 1.3949E+02
PB-214 82890, 351.92 8.2971E+02
RA-224 90509. 240.99 1.3709E+03
-AC=-228 862. 911.21 6.6663E+01
TH-228 65524. 84.37 4.4312E+03
TH-229 64862. 88.47 2.0551E+02
U-232 62060. 57.78 1.0512E+05
PA=-233 80298. 312.17 1.6448E+02
UTH-233 89271. 245.34 4.9337E+04
PA-234M 512. 1001.03 2.2988E+03
TH-234 62314. 63.29 3.5850E+03
NP-237 65286, 86.48 4.2914E+02
U=-237 67703. 101.07 1.6813E+02
NP-238 487. 984.45 5.2622E+01
NP-239 67322. - 106,12 1.7849E+02
PU~-239 74995, 129.30 5.9240E+05
AM-241 62093, 59.54 5.0297E+02
AM~-243 64122. 74.67 1.2625E+02
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khhkhhkhkkkhhhdhhhhhhhkhhhihhhkhhhhhkhkkkkkdkkhhdkdhkhhhddhhhdhhkhkhkhhkkkhhkhhhhdhkdhhhihdih

* 222-S Laboratory Counting Room 26~0CT-1999 19:01:41.88 *
AARRRRRRRNARAAR AR hhhhhhhhhhhh ki hhhhhkhhhhhhhhhd ki hkkhhhhhhkhhhddddhhhhhhhx

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

Worklist #: 31552
Sample ID: 599T1735-5SAM Removed by:
Sample Size: 1.00000E-04 L )
Dilution Factor: 1.01000E+02
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA4 Verified by:
File Number: dka300: (spec.GEA4]49g4079.cnf
Geometry: 41 a?ﬁof? 7
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:37:01.41 sec
Dead Time: 4.5%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 26-0CT-1999 16:24:09.23
Decayed to: 26=-0CT=-1999 16:24:09,23
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: SLH2

Background Subtract: DKA300: [SPEC.GEA4]4GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 3-MAY-1999 14:24:16.68

Date of last efficiency calibration: 3-MAY-1999 14:24:57.16
AAERARRARR AR RAA R RRARNARRERAR IR AR AR A R RRARRRRRRARRRRARA R IR Rk AR Ak kR kkkhk

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L

4 26.35 20745 0.87 52.63 5 12 2.7 B.13E+02

4 27.33% 22050 1.21 54.59 50 12 3.6

4 28.46* 13278 1.22 56.84 50 12 6.2 I-129 3.345E4+06
0 185,.99% 3172 2.01 371.87 369 8 38.0 U-235 177.

RA-226 2.914E+03

0 661.73% 3321413 1.48 1323.30 1315 16 0.1 C5~137 3.728BE+05
0 910.91% 110 1.30 1821.70 1816 12 95.1
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Summary of Nuclide Activity Page : 2
Sample ID : S99T1735-SAM Acquisition date : 26-0CT-1999 16:24:09
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 Flags
» L] » @
0.00Y 1.00 3.728E+05 3.728E+05 0.004E+05 0.11J
JRRA-226—— 160000V kkkkshhih—3—934F+03—— 2.914E+03 1.108E+03 . — 38.083-MR
L ] [] - 3’%
__________________ 2QA9
Total Activity : 3.721E+06 3.721E+06 2 7
Grand Total Activity : 3.721E+06 3.721E+06
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

Cs-137 is oK Lilnt measts puto /e Hew. Iipn

J4o
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Minimum Detectable Activity Report Page : 3
Sample ID : S99T1735-SAM Acquisition date : 26-0CT-1999 16:24:09
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
BE-7 104611. 477.59 1.0351E+03
NA-24 115. 1368.55 1.0121E+01
K-40 2201. 1460.75 3.9636E+02
AR-41 221. 1293.60 1.9762E+01
SC-46 538. 1120.55 1.6914E+4+01
CR-51 80490. 320.08 6.4508E+02
MN-54 793. 834.83 1.5750E4+01
CO-56 810. 846.76 1.6135E+01
CO-58 805, 810.78 1.5545E+01
FE-59 389, 1099.25 2.5449E+01
CO-60 126. 1332.50 9.7293E+00
ZN-65 - 387. 1115.55 2.7582E+01
SE-75 84393. 264,66 9.6104E+01
KR-85 51665. 514.00 1.8560E+04
SR-85 51653. 514.01 8.3949E+01
Y-88 45, 1836.06 7.8210E+00
¥-91 324. 1204.67 4.6936E+03
NB~-94 663, 871.09 1.4995E+01
ZRNB-95 1121. 724.20 7.4405E+01
RU-103 63693, 497.08 9.5377E+01
RURH-106 21674. 621.93 1.2533E+03
AG-108nm 1123, 722.94 1.8082E+01
CD-109 64615. 88.03 1.4166E+03
AG-110M 58522. 657.76 1.1342E+02
SN-113 90105. 391.69 1.2929E+02
TE~123m 76837. 159.00 4.6242E+01
SB-124 21878, 602.73 6.2103E+01
SB-125 104747. 427.89 3.2920E+02
TE-125m 68179. 109.27 1.3989E+04
I-131 84490, 364.48 9.2729E+01
XE-131m 77895. 163.93 2.0206E+03
BA-133 82849, 356.02 1.1704E+02
CS-134 21686, 604.70 6.2106E+01
CS-136 823. 818.51 1.5853E+01
CS-138 110. 1435.86 4.4538E+01
CE-139 78085. 165.85 4.9698E+01
BA-140 37093. 537.31 2.9244E+02
LA-140 87. 1596.21 1.0146E+01
CE-141 76610. 145.44 7.9158E+01
CE-144 75752. 133.51 3.4222E+02
CEPR-144 75753. 133.51 6.8382E+02
EU-152 72763. 121.78 1.3425E+02
EU-154 243. 1274.51 3.7349E+01
EU-155 65028, 86.54 1.6167E+02
HF-181 83331. 482.18 1.1987E+02
TA-182 62674. 67.75 2.5191E+02
HG-203 83016. 279.20 7.1717E+01
BI-207 24048. 569.70 6.1808E+01
TL-208 82749, 277.36 9.1835E+02
PB-210 62426, 46.50 2.1349E+04
BI-212 1198. 727.18 2.5624E+02
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S99T1735-SAM Acquisition date : 26-0CT-1999 16:24:09
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
PB~-212 91606. 238.63 1.2332E+02
BI-214 22250, 609.31 1.3799E+02
PB-214 82989, 351.92 8.3008E+02
RA-224 90498. 240.99 1.3709E+03
AC-228 ' 835, 511.21 6.5638E+01
TH-228 64995, 84.37 4.4134E+03
TH-229 64609. 88.47 2.0511E+02
U-232 61916. 57.78 1.0500E+05
PA-233 80224. 312.17 1.6441E+02
UTH=-233 88723. 245.34 4.9185E+04
PA-234M 484, 1001.03 2.2371E+03
TH-234 62409. 63.29 3.5878E+03
NP-237 65044. 86.48 4.2834E+02
U-237 66837. 101.07 1.6705E+02
NP-238 536. 984.45 5.5134E+01
NpP-239 66961. 106.12 1.7801E+02
PU-239 74986, 129.30 5.9236E+05
AM-241 61684. 59.54 5.0132E+02
AM-243 64196, 74.67 1.2633E+02
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********************************************************************************

* 222-S Laboratory Counting Room 26-0CT-1999 21:41:58.136 *

I Ty Yy P T T I R T T AL
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 31552

Sample ID: 599T1735-DUP Removed by:

Sample Size: 1.00000E-04 L
Dilution Factor: 1.01000E+02 éé;@:;iziiézcﬂdé&/

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

Detector ID: GEA4 Verified by:
File Number: dka300: [spec.GEA4)4g4080.cnf
Geometry: 41 % ,ﬂﬂ Qi'g' gzoﬁi
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:36:48.26 sec
Dead Time: 4.3%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 26-0CT-1999 19:04:41.29
Decayed to: 26-0CT-1999 19:04:41.29
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: EMB

Background Subtract: DKA300: [SPEC.GEA4])4GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of' last energy calibration: 3-MAY-1999 14:24:16.68

Date of last efficiency calibration: 3-MAY-1999 14:24:57.16
KEREEAERRREARARAAEERAREARA AR AR AR Rk A A ARk kAR hhkkdhhkhkhkkhkhhhkhkhkidkhkhhkhhdhdhhhbhkhhrkkhkhhid

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
ucCi/L
0 21.24 136 1.28 42.41 39 8 19.0
4 26.30 18434 0.80 52.53 50 12 3.0 9.47E+02
4 27.17* 20499 1.21 54.28 50 12 3.8
4 28.26% 14106 1.22 56.44 50 12 5.8
4 29.39% 6929 1.18 58.71 50 12 11.8 I-129 1.746E+06
0 661.73*% 3221208 1.47 1323.31 1315 16 0.1 CcsS=137 3.B616E+05
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Page : 2

Summary of Nuclide Activity
Acquisition date : 26-0CT-1999 19:04:41

Sample ID : S99T1735-DUP

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified by NID

6
4
2 33.33%

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

C8-137 30.00Y 1.00 3.616E+05 3.616E+05 0.004E+05 0.11 97@6777

Total Activity : 2.107E+06 2.107E+06

Grand Total Activity : 2.107E+06 2.107E+06

Manually accepted

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

"EM = Manually edited npn
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Minimum Detectable Activity Report Page : 3
Sample ID : S99T1735-DUP Acquisition date : 26-0CT-1999 19:04:41
Bckgnd Energy MDA

Nuclide Sunm (keV) (uci/L)
BE-7 101728. 477.59 1.0207E+03
NA=-24 118. 1368.55 1.0247E+01
K-40 2183, 1460.75 3.9472E+02
AR-41 228. 1293.60 2.0013E+01
SC=-46 515. 112¢.55 1.6553E+01
CR=-51 77608. 320.08 6.3345E+02
MN-54 773. 834.83 1.5558E+01
CO-56 714. 846.76 1.5161E+01
CO-58 810. 810.78 1.5600E+01
FE-59 359. 1099.25 2.4169E+01
CO~60 142. 1332.50 1.0293E+01
ZN-65 383. 1115.55 2.8138E+01
SE-75 81712. 264.66 9.4569E+01
KR-85 49992, 514.00 1.8258E+04
SR-85 49983, 514.01 8.2584E+01
¥~88 40. 1836.06 7.3929E+00
¥Y=-91 277. 1204.67 4.3467E+03
NB-94 652. 871.09 1.4880E+01
ZRNB-95 1069, 724.20 7.2691E+01
RU-103 61533, 497.08 9.3749E+01
RURH-106 21021. 621.93 1.2344E+03
AG-108m 1023, 722.94 1.7274E+01
CcD~-109 63432. 88.03 1.4036E+03
AG~110M 56469, 657.76 1.1142E+02
SN-113 87309. 391.69 1.2727E+02
TE=-123m 75102. 159.00 4,.5718E+01
8B-124 21161. 602.73 6.1082E+01
SB-125 101626. 427.89 3.2427E+02
TE-125m 65892, 109.27 1.3753E+04
I-131 81376. 364.48 9.1006E+01
XE=131m 75442. 163.93 1.9886E+03
BA-133 80511. 356.02 1.1538E+02
CsS-134 21386. 604.70 6.1676E+01
CS-136 781. g18.51 1.5448E+01
CS-138 B2, 1435.86 3.8693E+01
CE-139 75738. 165.85 4.8947E+01
BA-140 36195, 537.31 2.8889E+02
LA-140 79. 1596.21 9.6861E+00
CE-141 73804. 145.44 7.7698E+01
CE-144 72887. 133.51 3.3570E+02
CEPR-144 72886. 133.51 6.7079E+02
EU-152 71516. 121.78 1.3310E+02
EU-154 266, 1274.51 3.8978E+01
EU~155 63652. 86.54 1.5996E+02
HF-181 80727. 482.18 1.1799E+02
TA-182 60982. 67.75 2.4849E+02
HG-203 797717. 279.20 7.0306E+01
BI-207 23572. 569.70 6.1195E+01
TL-208 79731. 277.36 9.0148E+02
PB-210 59842, 46.50 2.0903E+04
BI-212 1137. 727.18 2.4972E+02
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S99T1735-DUP Acquisition date : 26-0CT-1999 19:04:41
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
PB-212 88657. 238.63 1.2132E+02
BI-~-214 21520. 609.31 1.3571E+02
PB-214 80220. 351.92 8.1509E+02
RA-224 88004. 240.99 1.3519E+03
RA-226 101827. 186.10 1.3655E+03
AC-228 838. 911.21 6.5749E+01
TH-228 63752. 84.37 4.3710E+03
TH-229 63429, 88.47 2.0324E+02
U=-232 60110. 57.78 1.0346E+05
PA-233 77653. 312.17 1.6176E+02
UTH-233 85761. 245.34 4.8359E+04
PA-234M 453. 1001.03 2.1659E+03
TH-234 60559, 63.29 3.5343E+03
U=-235 100475. 185.71 8.2472E+01
NP-237 63688. 86.48 4.2386E+02
=237 64419. 101.07 1.6401E+02
NP-238 455, 984 .45 5.0902E+01
NP-239 64744. 106.12 1.7504E+02
PU-239 72528, 129.30 5.8259E+05
AM=-241 60082, 59.54 4.9478E+02

AM-243 62411. 74.67 1.2456E+02
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worklistdata2 Version 3.0 01/04/99 t REV Page: 1

11/03/99 08:58

LABCORE Completed Worklist Report for Worklist# 31624

Analyst: akl Instrument;: GEAQ2 Book#: 46B57
Method: LA-548-121 Rev/Mod F - !
Worklist Comment: S-111 GRAB, @GEA-01 skm

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

k¥
1
1
1
2
2
3
3
3
3
4
4
4
4

pUp 899T001737 0O P OGEA-01 C§137032F SOLID "1.00 0.230 '0.230 % Ct Error

Comments Section:
Comments for sample# S99T001737 and test @GEA-01 .

DL=0 => n/a.
Final page for worklist# 31624
Analyst Signature Date Analyst Signature Date
M |- 3- 99
Revnew@ﬁignature Date

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

Joz



n

" HNF-1685 REV. 0

11/02/99 10:25 Page:

ws2

LABCORE Data Entry Template for Worklist# 31624

Analyst: @rLL Instrument: GEAQ0 /H’A Book# QQ5:§ 2
Method: LA-548-121 Rev/Mod F: ‘

Worklist Comment: S-111 GRAB, @GEA-01 skm

1

2

Type Sample# R A Test Matrix Group# Project

STD @GEA-01 SOLID

BLNK-PREP @GEA-01 SOLID

SAMPLE §99T001737 0 F @GEA-01 SQLID 99000304 S-111 GRAB
Analytes Requested: CO060-02 , CO60-02E, CS813702 , CS13702E

DUP S99T001737 0 F @GEA-01 SOLID

Final page for worklist # 31624

;l;gnatun‘—g—l‘ww , UD, 3$ | % Date /;é/i L

p Date

Data Entry Comments.

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

* 222-S Laboratory Counting Room 2-NOV-1999 16:32:07.95 *
I T T Y T L L L L R A s S R S S s I IS I T I Y

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

Worklist #: 31624 ,
Sample ID: WL31624-STD Removed by:

Sample Size: 1.00000E-03 L éﬂ/
Dilution Factor: 1.00000E+00 qﬂiiiﬂiéZéé/

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

Detector ID: GEA2 .Verified by:
File Number: dka300: [spec.GEA2]2g2083.cnf
Geometry: 42 SAPVveS
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:23.46 sec
Dead Time: 0.8%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 2-NOV=-1999 15:41:12.98
Decayed to: 2-NOV-1999 15:41:12.98
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: EMB

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 3-MAY-1999 14:49:30.70

Date of last efficiency calibration: 3-MAY-1999 14:49:59.73
**********************_**********************************************************

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw $Err Fit Nuclides Activity
uCi/L

o 661.89% 5655 1.49 1323.66 131é 16 3.0 Ccs-137 8.26

0 1173.39 2797 1.88 2346.79 2337 18 4.2 CO~60 5.52

0 1332.62 2469 1.89 2665.33 2656 17 4.2 C0-60 5.39

J54
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Summary of Nuclide Activity Page @ 2
Sample ID : WL31624~-STD Acquisition date : 2-NOV-1999 15:41:12
Total number of lines in spectrum 3
Number of unidentified lines o
Number of lines tentatively identified by NID 3 100.00%
Nuclide Type :

Wwtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-8igma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags
CO-60 5.27Y 1.00 5.452E+0G0 5.452E+00 0.161E+00 2.95
cs-137 30.00Y 1.00 8.260E+00 8.260E+00 0.247E+CO 2.99

Total Activity : 1.371E+01 1.371E+01

Grand Total Activity : 1.371E+01 1.371E+01

Manually accepted

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

"E" = Manually edited "an
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Minimum Detectable Activity Report
Sample ID : WL31624-STD

Page : 3
Acquisition date : 2-NOV-1999 15:41:12

Bckgnd Enerqgy MDA

Nuclide Sum (keV) (uci/L)

BE-7 298, 477.59 7.4424E-01
NA-24 7. 1368.55 3.3721E-02
K«40 115. 1460.75 1.1590E+00
AR-41 18. 1293.60 5.5937E-02
SC-46 139. 1120.55 1.0935E-01
CR~51 264, 320.08 4.9626E~-01
MN-54 156. 834.83 9.1772E-02
C0-56 127. 846.76 8.4187E-02
CO=-58 154. 810.78 8.9605E-02
FE-59 151. 1099,25 1.9840E-01
ZN-65 157. 1115.55 2.2776E-01
SE-75 342. 264.66 8.2170E-02
KR-85 225, 514.00 1.6601E+01
SR-85 225. 514.01 7.5011E-02
Y-88 5. 1836.06 3.8244E-02
¥Y-91 54, 1204.67 2.4717E+01
NB-94 148. 871.09 9.2778E-02
ZRNB-95 104. 724.20 3.0489E-01
RU-103 248. 497.08 8.0442E-02
RURH~106 144. 621.93 1.3924E+00
AG-108n 115. 722.94 7.7617E-02
CD-109 320. 88,03 1.4366E+00
AG-110M 220, 657.76 9,391GE-02
SN-113 284. 391.69 9.7590E-02
TE-123m 351. 159,00 4.4031E-02
SB~-124 156. 602.73 7.1294E-02
SB-125 297. 427.89 2.3608E-01
TE-125m 332. 109.27 1.4311E+01
I-129 277. 39.60 1.4660E+01
I-131 317. 364.48 7.5911E-02
XE-131m 361. 163.93 1.9247E400
BA-133 298. 356.02 9.4155E-02
CS-134 143. 604.70 6.8656E-02
CS-136 156. 818.51 9.0804E-02
Cs8~138 13. 1435.86 9.5874E-02
CE-139 381. 165.85 4.8582E~02
BA-140 182. 537.31 2.7828E-01
LA-140 . 6. 1596.21 3.8437E-02
CE-141 369. 145,44 7.8184E-02
CE-144 329. 133.51 3.2530E-01
CEPR~144 328. 133.51 6.4980E-01
EU-152 348. 121.78 1.3514E-01
EU-154 25, 1274.51 1.5938E-01
EU-155 302. 86.54 1.5817E-01
HF-181 262, 482.18 9.0819E-02
TA-182 256. 67.75 2.0541E-01
HG-203 349, 279.20 6.2259E-02
BI-207 141. 569.70 6.4679E-02
TL-208 327. 277.36 7.7416E-01
PB-210 262, 46.50 1.0000E+01
BI-212 128, 727.18 1.1214E+00
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL31624-STD Acquisition date : 2-NOV~-1999 15:41:12
' Bckgnd Energy MDA
Nuclide Sum (keV) (uci/L)
PB-212 404. 238.63 1.1037E-01
BI-214 186, 609.31 1.7077E-01
PB~214 309. 351.92 2.9399E-01
RA-224 401. 240.99 1.2202E+00
RA-226 392, 186.10 1.1683E+00
AC-228 185. 911.21 4.0183E-01"
TH-228 289. 84.37 4.2013E+00
TH-229 324. 88.47 2.0945E-0C1
U=-232 260, 57.78 7.3485E+01
PA~233 304. 312.17 1.3552E-01
UTH-233 394. 245,34 4.4115E+01
PA-234M 157. 1001.03 1.6321E+01
TH-234 304. 63.29 3.0011E+00
U~235 380. 185.71 6.9944E-02
NP-237 300. 86.48 4,1794E-01
U-237 316. 101.07 1.6768E-01
NP-238 171. 984.45 3.9478E-01
NP-239 275. 106.12 1.6596E-01
PU~239 349. 129.30 5.8484E+02
AM-241 277. 59.54 3.7692E-01
AM=-243 292. 74.67 1.1573E-01
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khkhkkkhkhkhhkhhhhhhhhhkhhkhkhhkhhkhkhkhhhhhhkhhhhkkkhhhhhkkhkkhhhkhhkhkhkhkkhhkhhhkdhhhhhhhkhhhk

* 222-S Laboratory Counting Room 2-NOV-1999 19:05:22.44 *
hhkdkhdkhhhhhhhhhhkkhhhhhkhhkhkhhkhkhhhkhhhhkhkhhihkhkhkhkhkhhhkhhkhhhhhkhkhkhkhkhkhkhkhkhhkhhhhhikhkkk

>>>5>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 31624
Sample ID: WL31624-BLK Removed by:
Sample Size: ' 1.00000E-03 L
Dilution Factor: 1.00000E+00 >
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< /¢,
Detector 1ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2)2g2084.cnf
Geometry: 42
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:30:36.91 sec
Dead Time: 0.4%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 2-NOV-1999 16:34:14.47
Decayed to: 2~NOV-1999 16:34:14.47
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: EMB

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 3-MAY-1999 14:49:30.70

Date of last efficiency calibration: 3-MAY-1999 14:49:59.73
kddkdekdedkkokkok gk dek ok dhkkdkkdkkkk ko kv dkhhk itk Rk ot ok ok ok ok ok 7 ok ot ok I o ok ok b 2 b b gk sk ok ok o ok ok O ok ok gk ok ok ok ok b ok b e ke ok

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L
0 33.47 80 1.38 66.86 65 9101.2
0 352.37* 82 1.26 704.62 700 11 69.2
0 609.63%* 45 1.53 121%.13 1213 13 95.8 BI-214 3.889E-02
0 661.92%*% 319 1.53 1323.71 1317 13 18.9 Cs-137 0.155
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Summary of Nuclide Activity Page : 2
Sample ID : WL31624-BLK Acquisition date : 2-NOV-1999 16:34:14
Total number of lines in spectrum 4
Number of unidentified lines 1
Number of lines tentatively identified by NID 3 75.00%
Nuclide Type :

Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife  Decay uci/L uCi/L 2-Sigma Error %Error Flags
CS-137 30.00Y 1.00 1.553E-01 1.553E-01 0.293E-01 18.90

346V 99

Total Activity : 1.942E-01 1.942E-01

Grand Total Activity : 1.942E-01 1.942E-01

Flags: "K"

= Keyline not found "M" = Manually accepted
"EY = Manually edited WAN =

Nuclide specific abn. limit
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Minimum Detectable Activity Report

Sample ID :

Nuclide

BE-7
NA-24
K-40
AR-41
SC-46
CR~-51
MN-54
CO-56
Cco-58
FE-59
CO-60
ZN-65
SE-75
KR-85
SR-85
Y-88
Y-921
NB-94
ZRNB-95
RU-103
RURH-106
AG~108m
CD-109
AG-110M
SN=-113
TE-123m
SB-124
SB-125
TE-125m
I-129
I-131
XE-131m
BA-133
CS5-134
CS-136
CcS-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
PB-210

WL31624~BLK

Bckgnd

Sum

113.
11.
308.
30.
59.
174.
44.
47.
48.
32.
21.
37.
171.
132.
132.
15.
42,
40.
43.
92.
61.
47.
171.
58.
127.
196.
81.
101.
202.
136.
122.
206.
128.
76.
41.
24,
222.
93.
13.
211.
187.
187.
213,
27.
177.
72.
180.
178.
77.
171.
156.

Energy
(keV)

477.59
1368.55
1460.75
1293.60
1120.55

320.08

834.83

846.76

810.78
1099.25
1332.50
1115.55

264,66

514.00

514.01
1836.06
1204.67

871.09

724.20

497.08

621.93

722.94

88.03

657.76

391.69

159.00

602.73

427.89

109.27

39.60

364.48

163.93

356.02

604.70

818.51
1435.86

165.85

537.31
1596.21

145.44

133.51

133.51

121.78
1274.51

86.54

482.18

67.75

279.20

569.70

277.36

46.50

HNF-1685 REV. 0

Acquisition date

360

MDA
(uCi/L)

1.5574E-01
1.4042E-02
6.1946E-01
3.1314E-02
2.4439E-02
1.3549E-01
1.6838E-02
1.7597E-02
1.7333E-02
3.2033E-02
1.7557E-02
3.8598E-02
1.9602E-02
4.2889E+4+00
1.9378E-02
2.0D0254E-02
7.3812E+00
1.6732E-02
6.7546E~-C2
1.6678E-02
3.0840E-01
1.7023E-02
3.5433E~-01
1.6673E-02
2.2102E~-D2
1.1080E-02
1.7412E-02
4.7048E-02
3.7514E+00
3.4739E+00
1.6022E-02
4.9017E-01
2.0954E-02
1.7003E-02
1.6232E-02
8.7285E-02
1.2465E-02
6.7325E-02
1.7851E-02
1.9938E-02
8.2539E-02
1.6497E-01
3.5543E-02
5.4486E-C2
4.0812E-02
1.6341E-02
5.7868E-02
1.5015E-02
1.6187E-02
1.8884E-01
2.6046E+00

Page : 3
2-NOV=-1999 16:34:14
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Minimum Detectable Activity Report (continued) Page : 4

Sample ID : WL31624-BLK Acquisition date : 2-NOV-1999 16:34:14
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
BI-212 54. 727.18 2.4921E-01
PB-212 235. 238.63 2.8311E-02
PB-214 241. 351.92 1.9339E-01
RA-224 199, 240.99 2.9148E-01
RA-226 241. 186.10 3.0793E-01
AC-228 100. 911.21 9.9990E-02
TH-228 196. 84,37 1.1622E+00
TH-229 168. 88.47 5.0861E-02
U-232 165. 57.78 1.9711E+01
PA~233 130. 312.17 3.0059E-02
UTH~-233 181. 245.34 1.0109E+01
PA-234M 39, 1001.03 2.8205E+00
TH-234 163. 63.29 7.4024E-01
U=-235 247. 185.71 1.8952E-02
NP-237 177. 86.48 1.0809E-01
U=-237 195, 101.07 4.4511E~-02
NP-238 29. 984.45 5.8226E-02
NP=-239 189. 106.12 4.6688E-02
PU-239 208, 129.30 1.5176E+02
AM-241 164. 59.54 9.7677E-02
AM-243 222. 74.67 3.3795E-02

36l



HNF-1685 REV. 0

khkhkhkhkhkkkkhkhkhkhkhhkkhkkkhhhhhkkhkhkhhkhkkkhhkhkhkhkhkhhhkhhhhithkhkkhhhkhkhthhkhhkhhhkhkhhbhhhhhhkkkhhhhkkkkd

* 222-S Laboratory Counting Room 2=-NOV=-1999 21:53:00.51 *
khkhkhkhkhkhkhkhkkhhkhkhkkhkkkhkhhhkhkhkhkkhkkhkhhhhhhkhkhkhkhkhkhhhhhkkhkhkhhkhkhkhkhhhhhhhhkhkhkhdhhhhhhhhkkkhhkkk

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 31624

Sample ID: §99T001737-SAM Removed by:
Sample Size: 1.00000E-03 L 424%49
Dilution Factor: 1.00000E+00

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

Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2]2g2085.¢cnf -
Geometry: 42
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:34:33.48 sec
Dead Time: 2.9%
>>>>>>5>>>> ANALVYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 2=-NOV=-1999 19:17:56.01
Decayed to: 2-NOV-1999 19:17:56.01
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: VR

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 3-MAY-1999 14:49:30.70

Date of last efficiency calibration: 3-MAY-1999 14:49:59.73
khkkkhkhkkkhhhhkikhhhhhkhhhhhhhhhhhhhhkhhhkhkkhhhhdkhhhhhhhhkhdhhhhhhdhhkihhdhddhidkkhkkhkhthh

Post~NID Peak Search Report

It Energy Area FWHM Channel Left Pw $Err Fit Nuclides Activity
uci/L
0 661.83* 836446 1.48 1323.54 1316 16 0.2 ' Cs5-137 407.
0 723.72 46 1.24 1447.33 1442 10105.6 ZRNB-95 9.427E-02
EU-154 0.104
0 1274.94 96 1.56 2549.94 2541 17 28.4 EU~154 0.195
0 1461.02%* 39 1.94 2922.19 2913 19119.0 K-40 0.287
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Summary of Nuclide Activity Page : 2
Acquisition date : 2-NOV-1999 19:17:56

Sample ID : S99T001737-SAM

4

Total number of lines in spectrum
)

Number of unidentified lines

Number of lines tentatively identified by NID 4 100.00%
Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uCi/L 2-Sigma Error %Error Flags
-K-4G-———}r%&E+69¥*———i7ﬁﬁ——2T87#E=UI—__*2T8?#E—ﬁi—*”3?#2&E-6t———11970+é%m
-%RNB-95————64v9%B“-_—tT0ﬂ—‘9T#2tE-ﬁ2“——-9T*2?E'02—‘——97959£—62———&05v65-3}ﬂj4bv@9
C8-137 30.00Y 1.00 4.072E+02 4.072E+02 0.009E+02 0.22
EU-154 8.59Y 1.00 1.763E-01 1.763E-01 0.494E-01 28.03
Total Activity : 4.078E+02 4.078E+02
Grand Total Activity : 4.078E+02 4.078E+02
Flags: "K" = Keyline not found "M" = Manually accepted
= Nuclide specific abn. limit

"E" = Manually edited naw
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Minimum Detectable Activity Report Page : 3

Sample ID : S99T001737~-SAM

Nuclide

BE-7
NA-24
AR-41
SC-46
CR-51
MN-54
Co-56
Cco-58
FE-59
CO-60
ZN=-65
SE-75
KR-85
SR-85
Y-88
Y-91
NB-94
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
C5~134
C8-136
CS5-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-155
HF-181
TA-182
HG=-203
- BI-207
TL-208
PB-210
BI-212
PB-212
BI-214

Acquisition date : 2-NOV-1999 19:17:56

364

Bckgnd Energy MDA
Sum (keV) (uci/L)
25845. 477.59 2.2449E+00

25. 1368.55 2.0387E-02
22. 1293.60 2.7235E-02
92, 1120.55 2.9990E-02
20649. 320.08 1.4189E+00
56. 834.83 1.8839E-02
50. 846.76 1.8118E-02
68. 810.78 2.0337E-02
38. 1099.25 3.4531E-02
45. 1332.50 2.4638E-02
45. 1115.55 4.2157E-02
23137. 264.66 2.1927E-01
12948. 514.00 4,0592E+01
12946. 514.01 1.8360E-01
13. 1836.06 1.894%9E-02
3e6, 1204.67 6.8369E4+00
69. 871.09 2.1543E-02
15701. 497.08 2.0680E-01
5372. 621.93 2.7233E+00
203. 722.94 3.3941E-02
19010. 88,03 3.5890E+00
14612. 657.76 2.4647E-01
22675, " 391.69 2.8217E-01
22883. 159.00 1.1541E-01
5685. 602.73 1.3825E-01
26594, 427.89 7.2263E-01
20359. 105.27 3.6349E+01
17255. 39.60 3.7447E+01
21328. 364.48 2.0247E-01
22799. 163.93 4.9785E+00
21026. 356.02 2.5618E-01
5686. 604.70 1.3887E-01
67. 818.51 2.0353E-02
24, 1435.86 8.8994E-02
22799. 165.85 1.2212E-01
9562. 537.31 6.4885E-01
17. 1596.21 1.9672E-02
23163. 145.44 2.0146E-01
22640. 133.51 8.7547E-01
22641. 133.51 1.7494E+00
22301. 121.78 3.5115E-01
19143. 86.54 4.0810E-01
20584. 482.18 2.6004E-01
17621. 67.75 5.5114E-01
22100. 279.20 1.6097E-01
6280. 569.70 1.3805E-01
21979. 277.36 2.0594E+00
17388. 46.50 2.6412E+01
131. 727.18 3.7803E-01
25775. 238.63 2.8650E-01
5559. 609.31 3.0116E-01
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S99T001737-SAM Acquisition date : 2-NOV-1999 19:17:56
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
PB~-214 20973. 351.92 1.7865E+00
RA-224 25434. 240.99 3.1806E+4+00
RA-226 28929. 186.10 3.2612E4+00
AC-228 91. 911.21 9.5631E~02
TH-228 18937. 84.37 1.1009E+01
TH-229 . 19007. 88.47 5.2019E-01
U-232 17311. 57.78 1.9386E+02
PA-233 21018, 312.17 3.6546E-01
UTH-233 25097. 245.34 1.1439E+02
PA-234M 52. 1001.03 3.2408E+00
TH-234 17587. 63.29 7.3946E+00
U=-235 28623. 185.71 1.9728E-01
NP-237 19158. 86.48 1.0813E+00
U=237 19693, 101.07 4,3086E-01
NP-238 46, 984.45 7.2040E-02
NP-239 20513. 106.12 4,.6853E-01
PU-239 22733, 129.30 1.5318E+03
AM-241 17629. 59.54 9.7229E-01
AM=-243 18301. 74.67 2.9668E-01
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e ¢ de e do e e P e de de e e de e e de ode e dc e e de e de de e e ok e o e ok e e de e % de ok g e e d o dc e e e ofe e g g e de e de de ode e U de e e e e de ode Je de K e de e e ek e ke ok

* 222-S Laboratory Counting Room 3-NOV-1999 00:56:01.99 *
AR RRR AR RN ERRRRRRR R RN AR IR A h ke kR kAR AR Rk kA bRk hh ke kddkhkkhhhdhhhhhhk

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

Worklist #: 31624
Sample ID: S99T001737-DUP Removed by:
Sample Size: 1.00000E-03 L
Dilution Factor: 1.00000E+00
>>>>>>5>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2)2g2086.cnf
Geometry: 42 Swe
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:34:28.83 sec
Dead Time: 2.9%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 2-NOV-1999 22:21:01.70
Decayed to: 2-NOV-1999 22:21:01.70
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: VR

Background Subtract: DKA300: [SPEC.GEA2 ] 2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 3-MAY-1999 14:49:30.70

Date of last efficiency calibration: 3~MAY-1999 14:49:59.73
kkkhhkhhkhhhhkkhhkhhhkhhdkhkhhhikkikhddhkikdikkkdisdkddddhhhddddfdddddddkfdedkdddkhddkkkhkddi

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L
0 661.82*% 822626 1.47 1323.51 1316 16 0.2 CsS-137 401.
0 722,94 132 1.53 1445.76 1439 12 39.3 ZRNB-95 0.268
EU-154 0.295
0 1274.61 82 1.40 2549.27 2542 15 33.7 EU-154 0.166
0 1764.57%* 19 1.73 3529.51 3523 14 91.2 BI-214 0.113
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Summary of Nuclide Activity Page : 2
Sample ID : S99T001737~-DUP Acquisition date : 2-NOV-1999 22:21:01
Total number of lines in spectrum 4
Number of unidentified lines 0
Number of lines tentatively identified by NID 4 100.00%
Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay ucCi/L uCi/L .2=-Sigma Error %Erroriglags
—ARNBE—95—645 02— 00— 2675 01— 2674 E=0) . 1. 053E-01+— 3927
CS-137 30.00Y 1.00 4.005E+02 4.005E+02 0.009E+02 0.23&9 4
EU-154 8.59Y 1.00 1.906E-01 1.906E-01 0.504E-G1 26.45
WMMWR
"""""""""""" 3a0vig
Total Activity : 4.011E+02 4.011E+02

Grand Total Activity : 4.011E+02 4,011E+02

Flags: "K" = Keyline not found "M" = Manually accepted
: YE" = Manually edited "A" = Nuclide specific abn. limit
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Minimum Detectable Activity Report
Sample ID : S$99T001737-DUP

Page : 3
Acquisition date : 2-NOV=-1999 22:21:01

Bekgnd Energy MDA

Nuclide Sum (keV) (uCi/L)

BE-7 25377. 477.59 2.2245E+00
NA-24 14. 1368.55 1.5654E-02
K-40 326. 1460.75 6,3683E-01
AR-41 30. 1293.60 3.1446E-02
5C=46 75. 1120.55 2.7184E-02
CR-51 20418, 320.08 1.4109E+00
MN-54 71. 834.83 2.1064E-02
CO-56 63. 846.76 2.0199E-02
CO-58 58. 810.78 1.8799E-~02
FE-59 38. 11099.,25 3.4600E-02
CO0-60 43. 1332.50 2.4254E-02
ZN-65 41. 1115.55 4.0397E-02
SE-75 22596. 264,66 2.1670E-01
KR-85 12665. 514.00 4.0149E+01
SR-85 12662. 514.01 1.8159E-01
Y-88 10. 1836.06 1.6995E-02
¥-91 44, 1204.67 7.4997E+00
NB-94 90. 871.09 2.4346E-02
RU-103 15655. 497.08 2.0650E-01
RURH-106 5318. 621.93 2.7096E+00
AG-108m 230. 722.94 3.6082E-02
CDh-109 18719. 88.03 3.5616E+00
AG-110M 14382. 657.76 2.4453E-01
5N-113 22390. 391.69 2.8039E-01
TE-123m 22494. 159.00 1.1442E-01
SB~-124 5493. 602.73 1.3591E-01
SB-125 25594, 427.89 7.0896E-01
TE-125m 19945, 109.27 3.5978E+01
I-129 17031. 39.60 3.7203E+01
I-131 21268. 364.48 2.0218E-01
XE-131m 22239. 163.93 4.9172E+00
BA-133 20763, 356.02 2.5458E-01
CS-134 5540. 604.70 1.3708E-01
CS8-136 62. 818.51 1.9632E-02
CsS~-138 11. 1435.86 6.2801E-02
CE~139 22065. 165.85 1.2014E-01
BA-140 9304, 537.31 6.4009E-01
LA-140 23, 1596.21 2.2794E~02
CE-141 22397. 145.44 1.9812E-01
CE-144 22341, 133.51 8.6968E-01
CEPR—-144 22340. 133.51 1.7378E+00
EU-152 21994, 121.78 3.4873E-01
EU-155 18652. 86.54 4.0285E~01
HF-181 20209. 482.18 2.5768E-01
TA-182 17139. 67.75 5.4359E-01
HG-203 21531. 279.20 1.5889E-01
BI-207 6114. 569.70 1.3623E-01
TL-208 21882. 277.36 2.0548E+00
PB-210 16780. 46.50 2.5948E+01
BI-212 135. 727.18 3.8282E-01
PB-212 25372. 238.63 2.8426E-01
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HNF-1685 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S99T001737-~DUP Acquisition date : 2-NOV-1999 22:21:01
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
PB-214 20809. 351.92 1.7787E+00
RA-224 25047, 240,99 3.1564E+00
RA-226 28383. 186.10 3.2304E+00
AC-228 67. 911.21 8.2911E-02
TH-228 18685, 84.37 . 1.0936E+01
TH-229 18758. 88.47 5.1678E-01
U-232 16977. 57.78 1.9198E+02
PA-233 20324. 312.17 3.5940E-01
UTH-233 24749. 245.34 1.1359E+02
PA-234M 49. 1001.03 3.1537E+4+00
TH=-234 l6842. 63.29 7.2371E+00
U=~235 28054. 185.71 1.9532E-01
Np-237 18657. 86.48 1.0672E+00
U=-237 19241. 101.07 4.2591E-01
NP-238 54. 984.45 7.7312E-02
NP-239 19746, 106.12 4.5971E-01
PU-239 22004. 129.30 1.5072E+03
AM~-241 - 16859. 59.54 9.5090E~01
AM-243 17868. 74.67 2.9316E-01

369



. .
worklistdata2 Version 3.0 01/04/99 ~1685 REV. 0 Page: |

11/03/99 08:51

LABCORE Completed Worklist Report for Worklist# 31603

Analyst: crj Instrument: ABI0 Book#:
Method: LA-220-101 Rev/Mod _ &~

Worklist Comment: Rerun of 31549, S-111 szc

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

9.43E+01

L3
-738-02 3.72-004

8 SANPLE 895T001733 0

Analyst Signature Date Analyst Signature Date

44

EVIEWET odlgnature ale

%M SY970® 17 3%, Kixk RPD

Units shown for QC (BLK/BKG) may not reflect the actual units.
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11/01/99 11:36 HNF-1685 REV. 0 Page:
- LABCORE Data Entry Template for Worklist# 31603

Analyst: C3" nstrument: ABOO Book# QLQE )5(7
Method: LA-220-101 Rev/Mod E"
Worklist Comment: Rerun of 31549, S-111 szc

8 Type Samplei R A Test Matrix Qroup# Project

1 STD @SR90-01 LIQUID

2 BLNK @SR90-01 LIQUID

3 BLNK/BKG @SR90-01 LIQUID

4 SAMPLE 599T001731 0 @SR90-01 LIQUID 99000304 S-111 GRAB

Analytes Requested: SR90-01 , SR90-01C, SR90-01E
5 DUP §$99T001731 ¢ @SR90-01 LIQUID

6 SAMPLE S99T001734 © @SR90-01 LIQUID 99000304 S-111 GRAB
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP S99T001734 0 @SR920-01 LIQUID

8 SAMPLE 599T001735 0 @SR90-01 LIQUID 99000304 S-111 GRAB
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

-9 DUP 8597001735 0 @SR90-01 LIQUID

Final page for worklist # 31603

w Wlalas ﬁgmw AN 4

Date / ER 52

ignatuge Date ° %

Data Entry Commenis:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
371
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HNF-1685 REV. 0

WORKBOOK PAGE: STD1 4 "ﬁv‘m
Sr-89/90 : LA-220-101 (E-5), 102 (INACTIVE), 104 (E-5) LIQUIDS STANDARD

DETECTOR NUMBER 10]CARRIER ADDED In mL (CVA) 1.000
OTAL COUNTS _(TC) 7289/GROSS WEIGHT (W2) 7.5420
OUNT TIME In MINUTES (CT) 10|TARE WEIGHT (W1) T.4478

31603 BACKGROUND In cpm {BKG) 7.1|NET WEIGHT (W3) 0.0942
SAMPLE VOLUME in mL (SS) 1.000|DELTA TIME (HOURS 5.10

RSR80-01 DILUTION FACTOR (DF) 1

DIGEST DILUTION FACTOR _ DDF 1

| LQUID  [SAMPLE COUNT RATE (Rs) 721.80|SR-90 EFFICIENCY FACTO  (C1) 0.4051
RITICAL LEVEL (Lc) 1.61]Y-90 EFFICIENCY FACTOR __ (C2) 0.4503
ME OF SEPARATION (ST) 09:29 IRmax NIA
DATE OF SEPARATION (SD) 11/02/99[DETECTION LIMIT (Ld) 3,30
| 0 [TIME OF COUNT (TOC) 14:35[Sr-89/90 CONC. in pCiiL 8.0413E-01
DATE OF COUNT {(DOC) 11102/99
[ N/A  |STANDARD BOOK # 48B57
STANDARD VALUE in pCiimL 8.2773E-04

JSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

r-89/90 CONC in uCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
S*DF*DDF*1000/((C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT)))*SS*REC*2220000)

OTE: 84.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
elative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.98)

ercent Carrier Recovery = (Net Weight / Expected weight) * 100

QOTE: Expected weight = CVA* 0.1

action 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 8.04E-04 pCilmL LEVEL

JRELATIVE COUNTING ERROR 2.3% 3.68E-08

| uCiL

‘JPERCENT CARRIER RECOVERY 84.2%

IAnaIyst: ya CRJ Date: 03-Nov-99

ignature of Chemist: Y SAC Date:  37272,3>
STANDARD WB1 REV 2.0 22010NML i
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HNF-1685 REV. 0
WORKBOOK PAGE: BLANK2 3‘»%.414 )
LA-220-101/E-3  Sr-89/80 : LA-220-101 (E-§), 102 (INACTIVE), 104 (E-5) BLNK
DETECTOR NUMBER 10 {CARRIER ADDED in mL (CVA) 1,000
OTAL COUNTS (TC) 80{GROSS WEIGHT (W2) 7.5160
OUNT TIME In MINUTES (CT) 10[TARE WEIGHT (wW1) 7.4224

[ 31603  JBACKGROUND in cpm (BKG}) 7.1|NET WEIGHT (W3) 0.0936
SAMPLE VOLUME in mL ($S) 1.000|DELTA TIME (HOURS D
HSR90-01 DILUTION FACTOR DF 101

DIGEST DILUTION FACTOR | (DDF) 1
| LIQUID  [SAMPLE COUNT RATE (Rs) 0.90[SR-90 EFFICIENCY FACTOR (C1) 0.4051

RITICAL LEVEL {Lc) 1.61]Y-90 EFFICIENCY FACTOR (C2) 0.4503

IME OF SEPARATION (ST) 09:29|Rmax 2.58
DATE OF SEPARATION (sD)| _ 11/02/99IDETECTION LIMIT (Ld) 3.30

[ 0 [TIME OF COUNT (TOC) 14:45Sr-89/90 CONC in pCi/L < 2.9164E-01
DATE OF COUNT (pocy]  11/02/99

WL31603-BLNK

ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
r-88/80 CONC in pCifL Replace RS with RMAX if RS<sLc 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-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
elative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96

~JPercent 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

DETECTION
T i8r-89/90 CONCENTRATION < 2.92E-04 pCiimL LEVEL
LESS THAN Value was Determined from Rmax.
- “IRELATIVE COUNTING ERROR 267.6% 3.73E-04
MCi/mL
$-111 GRAB = |[PERCENT CARRIER RECOVERY 93.6%
[Analyst: R CRJ Date: 03-Nov-99
Iglgnature of Chemist: A 2 ! 'ﬂj SAC Date: 37,97
BLANK.WEB1 REV 2.0 2201 ONML
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HNF-1685 REV. ¢

WORKBOOK PAGE: SAM4 NW
Sr-89/90 : LA-220-101 (E-J), 102 (INACTIVE), 104 (E-5) { SAMPLE

DETECTOR NUMBER 10|CARRIER ADDED in mL (CVA) 1.000

OTAL COUNTS (TC) 4265|GROSS WEIGHT (W2) 7.5346
OUNT TIME In MINUTES (CT) 10[TARE WEIGHT (W1) 7.4410
| 31603  |BACKGROUND in cpm (BKG) 7.1|NET WEIGHT 0.0938

SAMPLE VOLUME in mL (SS)
DILUTION FACTOR DF 101
DIGEST DILUTION FACTOR | (DDF) 1
SAMPLE COUNT RATE (Rs) 418.40[SR-90 EFFICIENCY FACTOR (C1) 0.4051
RITICAL LEVEL o] 1.61]Y-90 EFFICIENCY FACTOR (C2) 0.4503
[TIME OF SEPARATION (ST) 09:20[Rmax N/A
DATE OF SEPARATION (sD)]  11/02/99|DETECTION LIMIT (Ld) 3.30
[ 0 [TIME OF COUNT (TOC) 15:00]Sr-89/90 CONC in pCi/L 4.7283E+01

DATE OF COUNT (ooc)]  11/02/99

PSR90-01
_____LiQuib |

8997001731
ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

| wB26870 __]sr-89/90 CONC in pCilL Replaca RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ If RS<0
RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

[ GLL ____ 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

.~ SAC  JPercent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

| _CRJ [petection Leveis and Less Than Values are determined from Procedure LA-508-002.

[Deita Time {hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
11/02/99 Sr-89/90 CONCENTRATION 4.73E-02 pCiimL LEVEL
11:45 AM - JRELATIVE COUNTING ERROR 3.1% 3.72E-0_4
pCi/mL
8-111 GRAB IPERCENT CARRIER RECOVERY 93.6%
Analyst: CRJ Date: 03-Nov-99
[Signature of Chemist: L ?‘{ W— SAC Date: 222,57

SAMPLE.WB1 REV 2.0 22010NML
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HNF-1685 REV. 0

WORKBOOK PAGE: DUPS | yS\ulf? _
Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) UP
DETECTOR NUMBER 10{CARRIER ADDED In mL (CVA) 1.000
[ DuP  [TOTAL COUNTS (TC) 3968|GROSS WEIGHT (W2) 7.5450
OUNT TIME in MINUTES (€T 10|TARE WEIGHT (W1) 7.4508
BACKGROUND in cpm (BKG) - 7.4|NET WEIGHT (W3) 0.0941
SAMPLE VOLUME in mL (SS)
DILUTION FACTOR DF
DIGEST DILUTION FACTOR | (DDF)
SAMPLE COUNT RATE (Rs) 389.70[SR-90 EFFICIENCY FACTOR
(Lc) 1.61]Y-90 EFFICIENCY FACTOR (C2) 0.4503
IME OF SEPARATION (ST) 09:29 |Rmax N/IA
DATE OF SEPARATION (sb)l  11/02/99|DETECTION LIMIT (Ld) 3.30
[ 0 [TIME OF COUNT (TOC) 15:10Sr-89/80 CONC in pCilL 4.3624E+01
DATE OF COUNT (ooc)]  11/02/99
8997001731
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
r-89/90 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)))*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
[ 8AC__[Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
| CRJ ___|Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
Sr-86/90 CONCENTRATION 4.36E-02 pCifmL LEVEL
11:15 AM RELATIVE COUNTING ERROR 3.2% 3.70E-04
yCiimL
8-111 GRAB  |[PERCENT CARRIER RECOVERY 94.1%
lAnalyst: A CRJ Date: 03-Nov-99
ignature of Chemist: v SAC Date: 3 )Z; 99
SAMPLEWB1 REV 2.0 22010NML
375
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HNF-1685 REV. 0

WORKBOOK PAGE: SAMS % |..l4
Sr-89/90 : LA-220-101 (E-3 105 (INACTIVE), 104 (E-5) SAMPLE

DETECTOR NUMBER 10]CARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS (TC) 17943|GROSS WEIGHT (W2) 7.5397
OUNT TIME in MINUTES (CT) 10 [TARE WEIGHT (W1) 7.4451

[ 31803 JBACKGROUND in cpm (BKG) 7.4 |NET WEIGHT 0.0948
SAMPLE VOLUME in mL (SS) 6.52

DSR90-01
LIQUID

DILUTION FACTOR DF 101
DIGEST DILUTION FACTOR | (DDF) 1
SAMPLE COUNT RATE {Rs) 1787.20|SR-90 EFFICIENCY FACTOR {C1) 0.4051
RITICAL LEVEL {Lc) 1.61]Y-90 EFFICIENCY FACTOR {C2) 0.4503

IME OF SEPARATION (ST) 09:24 {Rmax RIA
DATE OF SEPARATION (sp)|  11/02/99fDETECTION LIMIT (Ld) 3.30

' 0 [TIME OF COUNT (TOC) 16:55[Sr-89/90 CONC In pCi/L 1.9727E+02
DATE OF COUNT (poc)]  11/02/99

$99T001735
ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
r-89/90 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)))*SS*REC*2220000)
OTE: 64.2 = Half Life for Y-80 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
[ S8AC  |Percent Carrier Recovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1
| ‘CRJ  [Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = (DOC - SD) * 24) + (TOC - ST) /100

11/03/99
DETECTION
1Sr-89/90 CONCENTRATION 1.97E-01 uCiimL LEVEL
11:18 AM RELATIVE COUNTING ERROR 1.5% 3.64E-04
. HCiimL
- 8-111 GRAB JPERCENT CARRIER RECOVERY 94.6%
lAnalyst: . CRJ Date: 03-Nov-99
El_gnature of Chemist: LY SAC Date: 3 2%r ?2
SAMPLE.WB1 REV 2.0 22010NML 4
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HNF-1685 REV, 0

WORKBOOK PAGE: DUP9 | Vyt!

Sr-89/90 : LA-220-101 (E-ﬁ). 102 (INACTIVE), 104 (E-6) DUP
DETECTOR NUMBER 10JCARRIER ADDED in mL (CVA) 1,000
[ DuP  [TOTAL COUNTS (TC)} . 16853|GROSS WEIGHT w2)l . 7.5408
OUNT TIME in MINUTES (€Nl  10[TARE WEIGHT w1l 7.4462
| 31603  |BACKGROUND in cpm (8KG)| _ 7.1INET WEIGHT (W3) 0.0948
SAMPLE VOLUME In mL (8S)l  ° ~ 1.000|DELTA TIME (HOURS DT 6.68
DILUTION FACTOR DFl... . 101
DIGEST DILUTION FACTOR | (DDF) 1
| LIQUID  |SAMPLE COUNT RATE {Rs)]  1678.20|SR-90 EFFICIENCY FACTOR (C1) 0.4051
RITICAL LEVEL {Lc) 1.61]Y-90 EFFICIENCY FACTOR (C2) 0.4503
iME OF SEPARATION (ST) 09:24|Rmax N/A
DATE OF SEPARATION (SD) . 11/02/98|DETECTION LIMIT (Ld) 3.30
(TOC) 16:05|Sr-89/90 CONC In pCi/L 1.8492E+02
DATE OF COUNT (pocll  11/02/98
$99T001735
ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
r-86/90 CONC in pCiL 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)/84.2*DT)))*SS"REC*2220000)
OTE: 64.2 = Half Life for Y-80 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
L 8AC__|Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
i CRJ __|petection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = {(DOC - SD) * 24) + (TOC - ST)/ 100
DETECTION
1Sr-89/90 CONCENTRATION 1,85E-01 pClimL LEVEL
- 11:18AM_*  JRELATIVE COUNTING ERROR 1.5% 3.64E-04
pCifmL
8-111 GRAB  |PERCENT CARRIER RECOVERY 94.6%
Analyst: —~ CRJ Date: 03-Nov-99

|signature of Chemist: W SAC Date: 3 Zy 59

SAMPLE.WB1 REV 2.0 22010NML
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MNF-1685 REV. 0
worklistdata2 Version 3.0 01/04/99 1 Page: 1

11/04/99 08:44

LABCORE Completed Worklist Report for Worklist# 31625

Analyst: scl Instrument: AB10 Book#:
Method: LA-220-101 Rev/Mod _E-
Worklist Comment: S-111 GRAB, @SR90-01, STD:1.0mL, SS by Ludlum. skm

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

9.09K+01

2 BLNK-PREF 0 @®3R30-01 8R90-01 BOLID 1 3.328K-2 0.023 wucl/g

Fmal page for worklist# 31625

Analyst Signature Date Analyst Signature "~ Date

W 5 Y 72
eviewer Signature /' Date

Units shown for QC (BLK/BKG) may not reflect the actual units. 178



r L)

1Iv i;02/99 10:26 F-1685 REV. 0 Page:
LABCORE Data Entry Template for Worklist# 31625
Analyst: S.L__ Instrument: AB00 Z£/0 Book# 4 BS

Method: LA-220-101 Rev/iMod F- f
Worklist Comment: S-111 GRAB, @SR90-01, STD:1.0mL, SS by Ludlum. skm

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE §99T001737 0 F @SRS0-01 SOLID 93000304 S-111 GRAB

Analytes Requested: SR90-01 , SR90-01C, SR9(-01E

5 DUP S$99T001737 0 F @&SR90-01 SCLID

Final page for worklist # 31625

Siufat  ir3-1] A D

Signature Date Signature Date

o KA V77

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
379



HNF-1685 REV. 0

WORKBOOK PAGE: STD1 o nil®
Sr-89/90 : LA-220-101 (E-J), 102 (INACTIVE), 104 (E-5) LIQUIDS STANDARD
DETECTOR NUMBER J0ICARRIER ADDED inmL____ (CVA) 1.000

OTAL COUNTS el 7693 |GROSS WEIGHT w2|  7.3908
OUNT TIME In MINUTES (€T) 10 [TARE WEIGHT (W1) 7.2997
| 31628 2 |BACKGROUND in cpm (BKG)]. . .~ 8.9INET WEIGHT (W3) 0.0909
SAMPLE VOLUME in mL (SS) . 8.05

DILUTION FACTOR (DF)

DIGEST DILUTION FACTOR  DDF
[ LUQUID  [SAMPLE COUNT RATE (Rs) 750.40 [SR-90 EFFICIENCY FACTO  (C1) 0.4051
CRITICAL LEVEL (Le) 1.80]y-90 EFFICIENCY FACTOR  (C2) 0.4503

99004078

ME OF SEPARATION {8T) 10:30|Rmax N/A
DATE OF SEPARATION (8D) 11/03/99 IDETECTION LIMIT _(Ld) 3.69

OF COUNT (TOC) 18:33]Sr-89/90 CONC. in pCilL 8.4019E-01
DATE OF COUNT {DOC) 11/03/99

[ NA [STANDARD BOOK # 46B57
STANDARD VALUE in pCiimL 8.2768E-04

| Sample Count Rate (Rs) = (Total Counts (TC} / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF R8<0
' JRS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE: 84.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

- JRelative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.98)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1
Detection Levels and L.ess Than Values are determined from Procedure LA-508-002.

. JDelta Time (hours) = {(DOC - SD) * 24) + (TOC - ST)/ 100
DETECTION
151-89/80 CONCENTRATION 8.40E-04 pCiimL LEVEL
JRELATIVE COUNTING ERROR 2.3% 4.13E-06
‘ . uCi/L
8111 GRAB IPERCENT CARRIER RECOVERY 90.9%

Analyst: ,, SCL Date: 04-Nov-99
Signature of Chemist: SAC Date: </ Z £

STANDARD.WB1 REV 2.0 22070NML
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HNF-1685 REV. 0

D 11/t
- WORKBOOK PAGE: BLANK2
LA-220-101/ E-’ 4 Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) BLNK-PREP

DETECTOR NUMBER 10JCARRIER ADDED in mL {CVA) 1.000
BLNK-PREP OTAL COUNTS (TC) 130|GROSS WEIGHT (W2) 7.3823
QUNT TIME in MINUTES (CT) 10|TARE WEIGHT (W1) 7.2947

31625 BACKGROUND in cpm {BKG) 8.9 INET WEIGHT 0.0878

[SAMPLE VOLUME in mL {S8) 8.33
BSR90-01

DILUTION FACTOR DF
DIGEST FACTOR (g/L) {D g/L

ISAMPLE COUNT RATE {Rs) 4.10}SR-90 EFFICIENCY FACTOR (C1) 0.4051

RITICAL LEVEL (Lc) 1.80[¥-80 EFFICIENCY FACTOR (C2) 0.4503

ME OF SEPARATION (ST) 10:30|Rmax N/A

DATE OF SEPARATION (sD)|  11/03/99 |DETECTION LIMIT (Ld) 3.69

[ 0 [TIME OF COUNT (TOC) 18:50|Sr-88/90 CONC in pCilg 2.2823€E-02
DATE OF COUNT {00C)  11/03/99

ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

r-89/80 CONC in pCifg Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0

IRS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*(Dg/L)*REC*2220000)

-INOTE: 84.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

elative Counting Ervor = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96

- JPercent 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

_ DETECTION
“18r-89/90 CONCENTRATION 2.28E-02 pClig LEVEL
RELATIVE COUNTING ERROR 70.7% 2.05E-02
pCilg
8411 GRAB. JPERCENT CARRIER RECOVERY 87.6%
lAnalyst: e scL Date: 04-Nov-99
Eljmtun of Chemist: W SAC Dats: ‘y% 9

BLANK.WB1 REV 2.0 22010NML
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HNF-1685 REV. 0

WORKBOOK PAGE: SAM4 4 P
Sr-89/90 : LA-220-101 (E-3], 102 (INACTIVE), 104 (E-5) "~ SAMPLE |
DETECTOR NUMBER 10[CARRIER ADDED in mL (CVA) 1,000
OTAL COUNTS (TC) 766 JGROSS WEIGHT (W2) 7.4040
OUNT TIME in MINUTES (€ " 0|TARE WEIGHT w1) 7.3232
BACKGROUND in cpm (8Kka)| 9INET WEIGHT (W3) 0.0808
SAMPLE VOLUME in mL (88) 100]DELTA TIME (HOURS D 8.50

DILUTION FACTOR
DIGEST FACTOR (g/l)

[ SoLID  [SAMPLE COUNT RATE R-90 EFFICIENCY FACTOR {c1) 0.4051
RITICAL LEVEL Y-90 EFFICIENCY FACTOR (C2) 0.4503

ME OF SEPARATION :30§Rmax N/A
DATE OF SEPARATION 9{DETECTION LIMIT (L) 1.89

001Sr-88/90 CONC in puCl/ 2.9329E+01

ample Count Rate (Rs} = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
“35r-89/90 CONC in uCilg Replace RS with RMAX if RS<=L.c and RS>=0 or Replace RS with Lc if RS<0
RRS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*(Dg/L)*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))*1.98
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

OTE: Expected weight = CVA * 0.1

stection Levels and Less Than Values are determined from Procedure LA-508-002.
pita Time (hours) = ((DOC - SD) * 24) + (TOC - 8T) /100

DETECTION
Sr-89/50 CONCENTRATION 2.93E+01 pCiig LEVEL
e O U IRELATIVE COUNTING ERROR 0.9% 2.22E-02
uCilg
"~ 8-111 GRAB  JPERCENT CARRIER RECOVERY 80.8%
Analyst: _ ~§CL Date: 04-Nov-99

Eignaturu of Chemist: ; 2‘ ﬂ M SAC Date: L 4 %L”
—— 22010NML

SAMPLE.WB1 REV 2.0
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HNR.1685 REV. 0

wit?
WORKBOOK PAGE: DUPS 4/ 24D
Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5)

DETECTOR NUMBER 10JCARRIER ADDED in mL

3219]GROSS WEIGHT

OUNT TIME In MINUTES

31625 BACKGROUND in cpm

SAMPLE VOLUME In mL

DILUTION FACTOR
DIGEST FACTOR (g/L)

SOLID - SAMPLE COUNT RATE .00SR-50 EFFICIENCY FACTOR .
RITICAL LEVEL (Lc) 1.80]v-90 EFFICIENCY FACTOR {C2) 0.4503
99004078 ME OF SEPARATION 0:3 N/A
DATE OF SEPARATION (SD) 3199 IDETECTION LIMIT (Ld) 3.69
0 |TIME OF COUNT (TOC){ - "19:18}Sr-89/90 CONC In pClig 2.6524E+01
DATE OF COUNT (DOC)] - 11/03/99
FUSIONO1
8S99T001737
I ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG})
WB26870:  _ ..ISr-88/80 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if R§<0
RS*1000"DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*(Dg/L)*REC*2220000)
INOTE: 84.2 = Haif Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *® 0.1000))
elative 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 Procedurs LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
- 18r-89/90 CONCENTRATION 2.65E+01 pcifg LEVEL
~ 01:26 PM . "|RELATIVE COUNTING ERROR 0.9% 1.84E-02
uClig
 8:111 GRAB ' |PERCENT CARRIER RECOVERY 92.6%
JAnalyst: ~ SCL Date: 04-Nov-99
Signature of Chemist: A ot SAC Date: %, 27
SAMPLE.WB1 REV 2.0 22010NML
383
1222010NOUTA31625.WB1 11/04/09 08:20:49



worklistdata2 Version 3.0 01/04/99 HNF-1685 REV. 0

11/06/99 10:15

LABCORE Completed Worklist Report for Worklist# 31640

Page: 1

Analyst: crj Instrument: ABI10 Book#:
Method: LA-220-101 Rev/Mod & -

Worklist Comment: S-111 GRAB, @SR90-01, STD: 1.0mL, SS by Ludlum. skm
Seq Type Samplef R A Test Matrix  Actual Found DL or Yield Unit

Final page for worklist# 31640

Analyst Signature Date Analyst Signature Date

’%ewzcm?ure %e ’

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

3sa



HNF-1685 REV. 0

11/03/99 14:29 Page:
" LABCORE Data Entry Template for Worklist# 31640
Analyst: .Qﬂ—’-) Instrument: ABOO (0 Book# Q—m ()_)6’7

Method: LA-220-101 Rev/Mod &~
Worklist Comment: S-111 GRAB, @SR90-01, STD: 1.0mL, SS by Ludlum. skm

1

2

Type Sa.mi:le# R A Test

STD @SR90-01

BLNK @SR90-01

BLNK/éKG @SR90-01

SAMPLE §99T001734 0 @SRS0-01
Analytes Requested: SRS0-01

DUP S99T001734 0 @5R50-01

Matrix
LIQUID
LIQUID
LIQUID

LIQUID

Group# Project

99000304 S-111 GRAB

» SR30-01C, SR90-01E

LIQUID

Final page for worklist # 31640

o \\ \O\\cl‘?

Date ' \

Data Entry Comments:

Zcw A/

/ Date

e -7

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

385
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WORKBOOK PAGE: STD1 ity
Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) LIQUIDS STANDARD
DETECTOR NUMBER 10JCARRIER ADDED in mL (CVA)] 4
| 8TD  [TOTAL COUNTS (TC) 7570 [GROSS WEIGHT w2)]
COUNT TIME In MINUTES (CT) 10[TARE WEIGHT w1y
| 31840 |BACKGROUND in cpm (BKG) . 6.3|NET WEIGHT (W3)
SAMPLE VOLUME in mL (SS) 1.000 |DELTA TIME (HOURS D
DILUTION FACTOR (DF) 1
DIGEST DILUTION FACTOR  DDF 1
| LQuID  [SAMPLE COUNT RATE (Rs) 750.20 [SR-90 EFFICIENCY FACTO  (C1) 0.4051
CRITICAL LEVEL (Lc) 1.57|Y-90 EFFICIENCY FACTOR  {C2) 0.4503
IME OF SEPARATION (ST) 10:15|Rmax N/A
DATE OF SEPARATION (SD) 11/04/99 |DETECTION LIMIT (Ld) 3.23
[ 0 |TIME OF COUNT (TOC) 16:00 |Sr-89/90 CONC. In pCIIL 8.2913E-01
DATE OF COUNT {DOC) 11/04/99
[ N/A [STANDARD BOOK # 46B57
STANDARD VALUE in pCi/mL 8.2763E-04

" |Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc¢ IF RS<0
RS*DF*DDF*1000/((C1+C2*(1-e to the power of ({(-natural iog 2)/64.2*DT)))*SS"REC*2220000)
IRNOTE: 64.2 = Haif Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000})
" JRelative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)
Percent Carrier Racovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined frorm Procedure LA-508-002.

‘|Delta Time (hours} = {((DOC - SD) ®* 24) + (TOC - ST)/ 100
' DETECTION
Sr-89/90 CONCENTRATION - 8.29E-04 pCi/mL LEVEL
.. JRELATIVE COUNTING ERROR 2.3% 3.57E-06 _
R uCiL
8111 GRAB |PERCENT CARRIER RECOVERY 94.3%
|Ana|yst: CRJ Date: 05-Nov-99
Signature of Chemist: W SAC Date: S w27

STANDARD.WB1 REV 20 22010NML
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HNF-1685 REV. 0

1a0 M4
WORKBOOK PAGE: BLANK2
LA-220-101 / E-34 Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) ] BLNK

DETECTOR NUMBER 10 JCARRIER ADDED in mL {CVA) 1.000
BLNK OTAL COUNTS (TC) 118|GROSS WEIGHT (W2) 7.5209
OUNT TIME In MINUTES {CT) 10JTARE WEIGHT {W1) 7.4281

| 31640  |BACKGROUND in ¢pm (BKG) 6.8|NET WEIGHT
SAMPLE VOLUME in mL (S8)

DILUTION FACTOR DF 101
DIGEST DILUTION FACTOR | (DDF) 1
[ LQUID |SAMPLE COUNT RATE (Rs) 5.00|SR-90 EFFICIENCY FACTOR (C1) 0.4051
RITICAL LEVEL {Lc) 1.57|v-90 EFFICIENCY FACTOR (C2) 0.4503
ME OF SEPARATION (ST) 10:15|Rmax NIA
DATE OF SEPARATION (SD)]  11/04/99 JDETECTION LIMIT (Ld) 3.23
[ 0 [TIME OF COUNT -|(Toc) 16:10Sr-89/90 CONC in pCi/L 5.6616E-01

DATE OF COUNT (0oC)]  11/04/99

WL31640-BLK
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
= J5r-89/80 CONC in uCilL 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))*1.88
“JPercent 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

DETECTION
'JSr-89/80 CONCENTRATION 5.66E-04 pCiimL | LEVEL
“". 02:05 PM____~JRELATIVE COUNTING ERROR 53.5% 3.66E-04
B pCliimL
_8-411 GRAB ___|PERCENT CARRIER RECOVERY 82.8%
|Analyst: ) . CRJ Date: 05-Nov-99
[signature of chemist: 77 (NoupZ— SAC Date: E 2 29
BLANK.WB1 REV 2.0 22010NML
387
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) HNF-1685 REV. G
il wltt
WORKBOOK PAGE: SAM4

899T001734

~ |Percent Carrier Recovery = (Net Weight / Expected weight) * 100
OTE: 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

ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
22 |Sr-89/00 CONC in uCi/l. 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)
~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))*1.98

$r-89/90 : LA-220-101 (E-J), 102 (INACTIVE), 104 (E-5) [ SAMPLE |
DETECTOR NUMBER 10JCARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS (TC) 114868|GROSS WEIGHT (W2) 7.5442
OUNT TIME in MINUTES (€T 10 [TARE WEIGHT (W1) 7.4514
| 31840  BACKGROUND In cpm (8KG)| ... 8.8INET WEIGHT (W3) 0.0928
SAMPLE VOLUME in mL (SS) 1.000[DELTA TIME (HOURS DT 6.17
DILUTION FACTOR DF 1M
DIGEST DILUTION FACTOR | (DDF) 1
[ UQUID  [SAMPLE COUNT RATE (Rs)]  1141.80|SR-90 EFFICIENCY FACTOR (C1) 0.4051
RITICAL LEVEL {Lc) 1,57 [v-90 EFFICIENCY FACTOR (C2) 0.4503
IME OF SEPARATION (ST) 10:15]JRmax N/A
DATE OF SEPARATION (D)l 11/04/99 [DETECTION LIMIT {Ld) 3.23
(TOC) 16:25(Sr-89/90 CONC in puCi/L 1.2895E+02
DATE OF COUNT (ooc)]  11/04/98

. DETECTION
“¥Sr-89/90 CONCENTRATION 1.20E-01 pCiimL LEVEL
" JRELATIVE COUNTING ERROR 1.8% 3.65E-04
_ , pCl/mL
8111 GRAB  |PERCENT CARRIER RECOVERY 92.8%
{Analyst: CRJ Date: 05-Nov-99
[signature of Chemist: /P gl SAC Date: €22 53

SAMPLE.WB1 REV 2.0 22010NML
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HNF-1685 REV. 0

HIIW

WORKBOOK PAGE: DUP5 ¢/ jAp
Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) DUP
DETECTOR NUMBER 10|CARRIER ADDED in mL (CVA) 1.000
(TC) 13241]GROSS WEIGHT (W2) 7.5398
OUNT TIME in MINUTES (€N 10JTARE WEIGHT (W1) 7.4466
[ 31640  |JBACKGROUND in cpm (BKG) __8.8INET WEIGHT (W3) 0.0932
ISAMPLE VOLUME in mL (SS) - 1,000|DELTA TIME (HOURS
DILUTION FACTOR oF| 101
DIGEST DILUTION FACTOR | (DDF) -1
SAMPLE COUNT RATE (Rs)]  1317.30|SR-90 EFFICIENCY FACTOR {C1) 0.4051
RITICAL LEVEL {Lc) 1.57[Y-90 EFFICIENCY FACTOR (€C2) 0.4503
IME OF SEPARATION (ST) 10:18|Rmax N/A
DATE OF SEPARATION (SD)f  11/04/99|DETECTION LIMIT (Ld) 3.23
[ 0 |nmEOF COUNT (Toc)l - 16:35]Sr-89/90 CONC In pCiiL 1.4787E+02
DATE OF COUNT (DOC)|  11/04/99
8997001734
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
1S1-89/00 CONC in uCilL Replace RS with RMAX If RS<sLc and RS>=0 or Replace RS with L if RG<0
RS*DF*DDF/{(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REG*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
.. 8AG... . JPercent Carrier Recovery = (Net Weight / Expected weight) ® 100
INOTE: Expected weight = CVA * 0.1
. JDetection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
Sr-89/90 CONCENTRATION 1,48E-01 pCiimL LEVEL
- 02:08 PM  JRELATIVE COUNTING ERROR 1.7% 3.63E-04
pCi/mL
8-111 GRAB  |PERCENT CARRIER RECOVERY 93.2%

Analyst: , CRJ Date: 05-Nov-98
ignature of Chemist: SAC Date: 5 Ky 52
SAMPLE.WB1 REV 2.0 22010NML
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HNF-1685 REV. 0 Page: 1

worklistdata2 Version 3.0 01/04/99
10/28/99 14:03
LABCORE Completed Worklist Report for Worklist# 31550
Analyst: akl ent: ABI9 Book#:
Method: LA-953-104 Rev/Mod E
Worklist Comment: S-111 FOR @AM24101, RLC
Seq Type Samplef R A Test Mairix™ Actual  Found DL or Yield Unit

BS9TO01733 D 3.432400

8 pur? 855T00173% O GAM24101 AM2I4101T LIQUID 100.90 9.558+01 95.500 % Recovery

Final page for worklist# 31550

Analyst Signature Date Analyst Signature Date

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

390



HNF-1685 REV. 0

10/225/99 10:05 , Page: 1
. LABCORE Data Entry Template for Worklist# 31550
Analyst: ]B‘_\L (/ Instrument: AMO1 Book# ﬂgéﬁ'?

Method: LA-953-104 Rev/Mod é’ZI

Worklist Comment: S-111 FOR @AM24101, RLC

s

1

2

Type Sampled# R A Tast
STD @AM24101
BLNK @AM24101
SAMPLE §99T001731 ¢ @AM24101
Analytes Requested: AM24101
pur 8997001731 0 @AM24101
SAMPLE §99T001734 0 @AM24101
Analytes Requested: AM24101
DUpP 599T001734 O @AM24101
SAMPLE 599T001735 0 @AM24101
Analytes Requested: AM24101
DUP 599T001735 ¢ @AM24101

44\

Matrix
LIQUID
LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

Group# Project

99000304 S-111 GRAB
, BM24101E, AM24101T

99000304 S-111 GRAB
, AM24101E, AM24101T

29000304 S-111 GRAB
., AM24101E, AM24101T

Final page for worklist # 31550

NP

signature -

Date

Data Entry Comments:

/577%1@ e\ T R d//:/?/? £ '
%&AAZ &VM wfadhy

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

391
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222-8 Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

WL31550-STD
File ID: 2a2091.CNF

Counted on: 10/27/99 B21:22
Detector: AEA2

Geometry number: 1

Count time: 28807. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1328.3 1328.3 299.084 299.084 14.000 7.549 7.000 2.367
2 1288.0 1288.0 253.045 253.002 12.000 5.423 6.000 1.619

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count f{err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Puz2is 0.523 5.487 5.473 0.0140.03 53.33 1.2 332.1 0.150E-03

Am241 5.479 5.473 0.006 254.4 0.115E-03
2 Am243 0.487 b5.266 5.261 0.0050,02 49.61 1.3 224.7 0.101E-03
Totals: 1.010 <--valid peaks only--> 102.94
DETECTOR CALIBRATION
Energy (MEV) = 4.097 + (0.0046) *Channel
Energy range (Mev): 4.097 TO 6,452
Efficiency = 0.2230 CPM/DPM

(Data reduction compression factor: 1.}

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 48943.0 100.000
Smoothed 48943.0 100.000
Composite fit 49421.8 100.978
Residuals -478.8 -0.978
Analyzed by:
EMB

392



HNF-1685 REV. 0

' ' Spectrum 2a2091.CNF
1l Legend: Raw = .,,. Modeled Peaks = 1,2,.., etc Display Max.: 9675.0
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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
36l
371
KE: 3
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
1.
0.
0.
0.
1.
0-
3.
1.
1.
1.
1.

175.
613.
1255,
129.
80.
309.
906.
1415.

0.
0.
2.
1.
0.
1.
4.
1.
1.
4.
1‘

0.
1.
1.
0.
00
0'
1.
2.
2.
1.

0.

1.

0.
0.
2-
o-
2.
1.
1.
1.
0.
2.

HNF-1685 REV. 0

282091 .CNF
0. 0.
0. OI
1. 0.
1. o.
1. 0.
0. 3.
0. 00
1- 4.
1. 1.
3. 0.
2. 1.
2. 1.
1. 3.
1. 1.
3. 3.
o. 2-
2. 3.
2. 2.
2. 1.
4. 0.
5. 6.

12. 28.
91. 72.
265, 354.
932. 1061.
1335. 1107.

114. 108.

121. 140.

439. 501.

1200. 1299.
388. 288.
12. 2.
1' O.
0. O-
1' 1-
OI o-
0. 1.
0. 2.
0. 0.
0' 0-
1. 1.
0. 0.
0. 1.
2. 0.
0. 0.
0. 0.
1. 0.
0‘ o.
0. 0.
0. 0.
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222-S Analytical Laboraratory
ALPHA ENERGY ANALYSIS

GENERAL
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL31550-BLK _
File ID: 3a3031.CNF

Counted on: 10/27/99 @21:23
Detector: "AEA3
Geometry number: 1

Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final 1Initjal Final 1Initial Final
1 733.1 733.1 252.829 252.829 14.000 6.647 7.000 2.921
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count $err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m uci/ea
1 Am243 0.971 6&5.266 5.253 0.0130.03 24.15 1.8 105.3 0.474E-04

Totals: 0.971 <-=-valid peaks only--> 24.15

DETECTOR CALIBRATION
Energy (MEV) = 4.090 + (0.0046)*Channel

Energy range (MeV):
Efficiency =

4,090 TO 6.445
0.2317 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 11944.0 100.000
Smoothed 11944.0 100.000
Composite fit 11592.5 97.057
Residuals 351.5 2.943
Analyzed by:
EMB
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Spectrum 3a3031.CNF

1l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5335.9
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
21

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

Q.

0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
2.
0.
O.
0.
2'
0.
0.
2.
1.
0.
1.
2.
11.
46.
263.
805.

0.
0.
o.
1.
0.
o.
1.
1.
0.
ol
1.
0.

0.
0.
0.
1'

3a3031.CNF
0. OQ
0. 0.
0. o.
o. 1-
2. 0.
0. 0.
0. 1.
0. 1.
1. 0-
1. 0.
1. 0.
0- 1.
0. 0.
0. 1.
4. 0.
2. 0.
0. 1.
0. 0.
1. 1.
1. 1.
0. 1.
4. 3.
22. 20.
91. 113.
406. 434.
685. 652.
53. 52.
0. 0.
0. 1.
3. 7.
0. 0.
0' o.
0. 0.
.lﬂ 1'
1. 2-
0. 2.
0. o.
0. 0.
0. 0.
1. 0.
0. 0.
o. 0'
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
o. o.
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GENERAL

Peak
ID

Peak
ID Isotope
1 Pu238
Amz241
2 Am243

Totals:

HNF-1685 REV. 0

222-S Analytical Laboraratory
ALPHA ENERGY
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S99T1731~SAM
File ID: 4a4126.CNF

Counted on: 16/27/99 €21:24
Detector: AEA4
Geometry number: 1

Count time: 28803. Sec
PEAK ANALYSIS
Peak height Peak center FWHM
Initial Final Initial Final Initial Final
111.5 111.5 297.723 297.723 12.000 6.649
734.3 734.3 252.105 252.102 12.000 5.286
PEAK RESULTS
Peak Error Limit: 30%
AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m €95
0.136 5.487 5.465% 0.0220.03 3.90 4.5
5.479 5.465 0.014
0.863 b5.266 5.255 0.0110.02 24.73 1.8
0.999 <--valid peaks only--> 28.63

DETECTOR CALIBRATION

Energy (MEV) = 4.095 + (0.0046)*Channel
Energy range (MeV): 4.095 TO 6,450
Efficiency = 2.0574 CPM/DPM

(Data reduction compression factor: 1.}

TOTAL COUNT DATA:

ANALYSTIS

Tau
Initial Final

6.000 2.572
6.000 1.972
Activity

d/m uCi/ea
2.6 0.119E-05
2.0 0.908E-06
12.1 0.547E-05

Item Total % Recovery
Raw spectrum 13759.0 100.000
Smoothed 13759.0 100.000
Composite fit 13743.3 99.886
Residuals 15.7 0.114

Analyzed by:
EMB
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’ ' Spectrun 4a4126.CNF
1 Legend: Raw = ,... Modeled Peaks = 1,2,.., etc Display Max.: 5148.9
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51

0.
O-
0.
0.
0.
0.
0'
0.
0.

0.
0.
0.
0.
1.
0.
1.
0.
1.
1.
0.
3.
2.
0.
2.
1.
0.
0.
0.
1.
0.
5.
21‘
97.
375.
834.
1.
6'

0.
ol
1.
1.
0.
0.

4a4126.CNF
0. 0.
0. 0.
0. 1.
0. 0.
1. Ol
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0'
0. 0.
0. o.
0. 1.
0. 0.
0. 0.
0. 0.
1. 1.
1. 1.
4. 2.
2. 2.
5. 3.
27. 42.
121. 129.
518. 508.
598. 355.
43. 39.
8. 12.
38. 37.
99, 97.
21. 15.
3. 0.
0. 2.
0. 1.
0. 0.
4. 0.
2. 3.
0. C.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0' O-
0. 0.
0. 0.
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222-S Analytical Laboraratory

HNF-1685 REV. 0

GENERAL ALPHA ENERGY ANALYSTIS
Rev, 2.10
DATA REDUCTION REPORT
SAMPLE
$99T1731-DUP
File ID: 5a5547.CNF
Counted on: 10/27/99 €21:25
Detector: AEAS
Geometry number: 1
Count time: 28801. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 93.8 93.8 297.175 297.175 12.000 6.759 6.000 2.176
2 682.4 682.4 250.868 250.860 14.000 6.660 7.000 2.356
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uci/ea
1 Th228 0.126 65.400 5.454 -.0540.03 3.62 4.7 198.4 0.894E-04

Am241 5.479 5.454 0.025 149.8 0.675E-04
2 Amz243 0.871 65.266 5,241 0.0250.03 24.96 1.8 980.9 0.442E-03
Totals: 0.997 <--valid peaks only~-> 28.58
DETECTOR CALIBRATION
Energy (MEV) = 4.087 + (0.0046)*Channel
Energy range (MeV): 4.087 TO 6.443
Efficiency = 0.0257 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Itenm Total % Recovery
Raw spectrum 13755.0 100.000
Smoothed 13755.0 100.000
Composite fit 13717.0 99.724
Residuals 38.0 0.276

Analyzed byz.___

101



HNF-1685 REV. 0

: ’ Spectrum 5a5547.CNF :
1l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4721.9
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
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l6l
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211
221
231
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251
261
271
281
291
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411
421
431
441
451
461
471
481
491
511
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HNF-1685 REV. 0

222-5 Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE .

S99T1734-SAM
File ID: 6a6541.CNF

Counted on: 10/27/99 €21:25
Detector: AEA6

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
1 214.0 214.0 298.513 298.513 14.000 9.179 7.000 3.455
2 600.8 600.8 252.706 252.693 14.000 6.769 7.000 2.426

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 Am241 0.271 5.479 5.464 0.0150.04 8.26 3.1 40.8 0.184E-04

Pu23s8 5.487 5.464 0.023 ) 53.3 0.240E-04
2 Am243 0.719 5.266 5.253 0.0130.03 21.90 1.9 102.9 0.463E-04
Totals: 0.991 <--valid peaks only--> 30,16

DETECTOR CALIBRATION
Energy (MEV) = 4.091 + (0.0046)*Channel
Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.2151 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Iten Total ¥ Recovery
Raw spectrum 14616.0 100.000
Smoothed 14616.0 100.000
Composite fit 14480.4 99,072
Residuals 135.6 0.928

Analyzed by:

EMB
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- HNF-1685 REV, 0
' ' Spectrum 6a6541.CNF
1l Legend: Raw = ,... Modeled Peaks = 1,2,.., etc Display Max.: 4447.1
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Raw Data Dump for AEA Spectrum: 6a6541.CNF

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

-

0.
0.
0.
0.
0.
0'
0.
0.
0.
0.
1.
Ol

0.
0.
0.
Ol
0.

Ol
0.
0.

0.
0.
0.
0.
0.
0.
2.
0.

0.
0-

O-

0.
0.

406

HNF-1685 REV. 0

0.
0.
0.
o.
0.
0.
0.
0.
0.
1.
0.
2.
1.



HNF-1685 REV. 0

222-S Analytical Laboraratory
ALPHA ENERGY
Rev. 2.10

GENERAL

DATA REDUCTION REPORT

! SAMPLE
. S99T1734-DUP
File ID: 7a7583.CNF

Counted on: 10/27/99 @21:26
Detector: AEA7
Geometry number: 1

Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM
1D Initial Final Initial Final Initial Final
i 239.0 239.0 299.054 299,054 16.000 9.609
2 623.3 623.3 253.700 253.670 12.000 6.392
PEAK RESULTS
Peak Error Limit: 30%
Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢c/m @95
1 Am241 0.293 5.479 5.472 0.0070.04 10.28 2.8
Puz23is 5.487 5.472 0.015
2 Am243 0.730 6&5.266 5.264 0.0020.03 25.63 1.8
Totals: 1.023 <-=-valid peaks only--> 35.91

DETECTOR CALIBRATION
Energy (MEV) = 4.097 + (0.0046)*Channel
Energy range (MeV): 4.097 TO 6.452
Efficiency = 0.2392 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

ANALYSIS

Tau

Initial 7Final
8.000 2.950
6.000 1.807
Activity

d/m uCi/ea
45.7 0.206E~04
59.7 0.269E-04
108.2 0.488E-04

Item Total % Recovery
Raw spectrum 16847.0 100.000
- Smoothed 16847.0 100.000
Composite fit 17236.8 102.314
Residuals -389.8 -2.314
Analyzed by:
EMB

407



HNF-1685 RE
‘ ' Spectrum 7a7583.CNF v.0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4677.4
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91
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131
141
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161
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lg1
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211
221
231
241
251
261
271
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361
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411
421
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441
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461
471
481
491
511
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25.
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HNF-1685 REV. 0

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

DATA REDUCTION REPORT
SAMPLE

5997T1735-SAM
File ID: 8a8575.CNF

Counted on: 10/27/99 @21:26
Detector: AEAS8

Geometry number: 1

Count time: 28802, Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 267.2 267.2 301.332 301.332 12.000 6.515
2 754.1 754.1 254,995 254.986 12.000 5.561

PEAK RESULTS
Peak Error Limit: 30%

IS

Tau
Initial Final
6.000 2.511
6.000 2.140

Peak AEA Peak Centroid Count $err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Pu23s 0.269 5.487 5.473 0.0140.03 9.31 2.9 59.9 0.270E-04

Am241 5.479 5.473 0.006 45.9 0,207E~04
2 Am243 0.730 b5.266 5,260 0.0060.03 25.28 1.8 118.4 0.533E-04
Totals: 0.998 <--valid peaks only--> 34.59
DETECTOR CALIBRATION
Energy (MEV} = 4,087 + (0.0046)*Channel
Energy range (MeV): 4.087 TO 6.442
Efficiency = 0.2157 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 16631.0 100.000
Smoothed 16631.0 100.000
Composite fit 16604.1 99.838
Residuals 26.9 0.162

Analyzed by: _

EMB
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' Spectrum 8a8575.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5231.8 -
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Raw Data Dump for AEA Spectrum:
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HNF-1685 REV. ¢

222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

599T1735-DUP
File ID: 9a9455.CNF

Counted on: 10/27/99 €21:27
Detector: AEA9

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 254.1 254.1 296.692 296.692 14.000 7.629
2 741.2 741.2 250.775 250.770 12.000 5.021

PEAK RESULTS
Peak Error Limit: 30%

Tau
Initial Final
7.000 3.377
6.000 1.975

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m €95 d/m uCi/ea
1l Pu23s 0.265 5,487 5.473 0.0140.04 8.68 3.0 52.2 0.235E-04

Am241 5.479 5.473 0.006 40.0 O0,180E-04
2 Am243 0.731 5.266 5.262 0.0040.02 23.98 1.8 104.8 0.472E-04
Totals: 0.996 <-~-valid peaks only--> 32.66
DETECTOR CALIBRATION
Energy (MEV) = 4.108 + (0.0046)*Channel
Energy range (MeV): 4.108 TO 6.463
Efficiency = 0.2311 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Iten Total % Recovery
Raw spectrum 15742.0 100.000
Smoothed 15742.0 100.000
Composite fit 15677.9 99,593
Residuals 64.1 0.407

Analyzed by:

EMB
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- Spectrum 9a9455.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4711.6
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
21

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
O.
0.
0.

C.
0.
0.
0.

0.
a.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.
0.
2.
2.
0.
0.
0.
7.
22,
129.
517.
468.
40.

9a9455.CNF
0. 0.
0. 1.
l. 0.
1. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 0.
1. 0.
1- 1.
0. 0.
0. 0.
0. 3.
o. 1'
2. 0.
2. 0.
0. 2.
1. 0.
2. 0.
3. 1.
11. 9.
21. 32.
119. 152.
531. 556.
284. 181.
39, 29,
14, 19.
79. 104.
260. 289.
50. 30.
1. 0.
0. 0.
1. 0.
0. 0.
2. O'
3. a.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
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0.
0.
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0.
2.
0.
1.
1.
0.



HNF-1685 REV. 0

WORKBOOK PAGE: STD1

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B LIQUID STD
e Counted -OCT-27-99 m 241 AEA Frac. {C241) 0.523
ole Volurne in mL (88) 1.000]Am 243 AEA Frac. (C243) 0.487
{DF) 13Cm 243/244 AEA Frac. {Cm) 0
(3P ' 0.200[Total AT Counts 4713
(DDF T Count Time (min} (TC) 30
10869 Background In cpm (Bkg) 0.07
m-243 Tracer Value {dpm/mL) 1130JAm 241 cpm 53,33
etector Number  49]Am 243 cpm 49.61
lector Efficlency (DatEff) 0.3379[Cm 243/244 cpm 0
Standard Book No 46B57 _ AEA Count Time {min) 480
Standard Value In pClimL 1.070E-04] Am 241 uCilL = 1.0933E-01
Cm 243/244 uCi/L = < 1.0452E-02

1 yCUL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLILY) / (C243 * 88 * (2220000dpmipCi))
44 uCIA = (Crn * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * 88 * (2220000dprv/pCi))

tive Counting Error = Square Root of [(1/{Am-243 cpm * min)) + {1/ (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
243 Tracer Recovery = (Total AT Counts 7 TC - Bkg) * {1/DetEff) * C243 * 100 / Am-243 Tracer Valus * $PKV

Am 241 pClimL = 1.09E-04 DETECTION
Relative Counting Error = 1.8% LEVELS
: In pCi/mL
OTE: Cm-243/244 Result is a LESS THAN Value. Am 241

< 1.06E-06 1.05E-05
- 100.0% Cm 243/244
100.1% 1.08E-08
Analyst: a1 A p AKL Date: 10/28/99
naturs of Chemist: JER Date: Laev?e
STANDARD.WB1 REV 1.2 853103ML
416

195310 0UTI15650.WB1 10/28/99




HNF-1685 REV. 0

woaxsdox PAGE: BLANK2
Am 241 and Cm 243/244: LA-953-103

i

OID) or LA-953-10ﬂB\ﬂﬂﬂdﬁ LIQUID / SO

OCT-27-99 m 241 AEA Frac. {C240)): -
(s8) 0.100JAm 243 AEA Frac. (c243)].

{OF) 1]Cm 243/244 AEA Frac. {Cm)

(8PKV)} .. 0.100[Total AT Counts R
(DMT Count Time (min) ol
~__:10B83 Background In cpm Bkt 0

243 Tracer Value {dpm/mL) 1130]Am 241 cpm
lector Number 18]Am 243 cpm
ector Efficiency (DetEfY) 0.3379]Cm 243/244 cpm
JAEA Count Time
Am 241 pCUL, = < 2.7689E-02

Cm 243/244 uCIL =

< 2.7650E-02

IOTE: Am-241 Resultis a LESS THAN Value.

1 pCUL = {C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)] / (G243 * 88 * (2220000dpeyvpCl))
HCUL = (Cm* Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / {C243 * 88 * {2220000dpm/pCi)}

tive Counting Error = Squars Root of [(1/{Am-243 cpm * min)} + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.98 * 100
243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEf) * C243 * 100 / Am-243 Tracer Value * SPKV

m 241 pCliimL - < 2, 77E-05 DETECTION
Relative Counting Ervor_ = 100.0% LEVELS
In pCifmL
OTE: Cm-243/244 Result is a LESS THAN Value. Am 241
< 2.TTE-05 2.77TE-05
- 100.0% Cm 243/244
94.8% 2.77E-05
{analyst: oA 0 A . AKL Date: 10/28/99
nature of Chemist: JFR Date: / /@ Yo
BLANK.WB1 REV 1.2 3103ML 4
417
1\9531030UT\I 1550, WB1 10/28/99




HNF-1685 REV. 0

WORKBOOK PAGE: SAM3

I

Am 241 and Cm 243!244 LA-953-103 (VOID) or LA-953-104§B LIQUID /! SO SAMPLE
OCT-27-89 JAm 241 AEA Frac. (C241) 0.138
{88) 0.100JAm 243 AEA Frac. {C243) 0.883
5511 1JCm 243/244 AEA Frac. {Cm) 0
(SPKV} 0.100]Total AT Counts 1318
{DDF T Count Time ({min) (TC) 30
10B3% Background in cpm (Bkg) 0.07
{dpm/mL 1130]JAm 241 cpm 3.9
19JAm 243 cpm 24.73
(DetE 0.3379]Cm 243/244 cpm 0
IAEA Count Time (min) ﬂ
Am 241 uCil. = 8.0215E-02
Cm 243/244 pClL = < 2.9747E-02

8997001731

1 PCUL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * {1000mL/L)} / (C243 * 88 * (2220000dpmvpCi))
HCUL = {Cm * AM-243 Tracer Valus * 8PKV * DF * DDF * {1000mL/L)) / (C243 * 83 * (2220000dpmipCi))

tive Counting Error = Square Root of [(1/(Am-243 cpm * min)) + {1 / {Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKY

8.02E-05 DETECTION
4.9% LEVELS
In pCifmL
OTE: Cm-243/244 Result is a LESS THAN Value Am 241
< 2.97E-05 2.97E-05
= 100.0% Cm 243/244
99.1% 2.9TE-05
alyst: -~ N FaY AKL Date: 10/28/99
nature of Chemist: o JFR Date: [AevRe
SAMPLEWB1 REV 1.2 953 L
1\9531010UTY1550. WB1 10/28/99




HNF-1685 REV. 0

WORKBOCK PAGE: DUP4

'
Am 241 and Cm 243!244 LA-953-103 (VOID) or LA-953-1 OﬂB‘ﬂf ::hulﬂ LIQUID / SO DUP
0CT-27-99 m 241 AEA Frac. {C241) 0.126
T (88) - 0.100]Am 243 AEA Frac. (C243) 0.871
D.F. (DF) “1]JCm 243/244 AEA Frac. (Cm) 0
0.100[Total AT Counts 1303
: AT Count TIme (min) (TC) 30
Background in cpm (Bkg) 0.07
m-243 Tracer Value {dpm/mL) 1120JAm 241 cpm 1.62
tector Number " 19]Am 243 cpm 24,96
or EfMiclency (DetEM) 0.3379|Cm 2431244 cpm 0
EA Count Time {min) 480
Am 241 uCilL = 7.3634E-02
Cm 243/244 pCl/L = < 2.9539E-02

8997001734

1 pCIAL = (C241 * Am-243 Tracer Value * 8PKV * DF * DDF * (1000mL/L)} / (C243 * 88 * (2220000dpm/Ci})
PCUL = {Cm * Am-243 Tracer Value * SPKV " DF * DOF * (1000mL/L)} / (C243 * 88 * (2220000dprmipCl))

ive Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / {Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEM) * C243 * 100 / Am-243 Tracer Value * SPKV

m 241 pClimL = 7.36E-05 DETECTION
Relative Counting Error = 5.0% LEVELS
In pClUmL
INOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
< 2 95E-05 2.95E-05
= 100.0% Cm 243/244
m 243 Tracer Rlcovory = 98.9% 2.95E-08
AKL Date: 10/28/29
JFR Date: - Nz
SAMPLE.WB1 REV 1.2 ’
419

1\S8310OUT31550.WBH1 10/26/99



HNF-1685 REV. 0

WORKBOOK PAGE: SAMS5

|
Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-1 0413?*::!!!]!5 LIQUID / SO SAMPLE
ate Counted OCT-27-98 . JAm 241 AEA Frac. {C241) 0.2T1
8 mph Volume In mL (SS) ____0.100JAm 243 AEA Frac. (C243) 0.71%
(DF) 1}Cm 243/244 AEA Frac. (Cm) 0
(SPKY) 0.100{Total AT Counts 1613
(DDF) T Count Time (min) {TC) 30
10889 Background in cpm (Bkg) 0.07
m-243 Tracer Value (dpm/mL) 1130JAm 241 cpm 8.26
or Number 19]Am 243 cpm 219
r Efficiency {DetES) 0.3379Cm 243/244 cpm 0
EA Count Time {min} 480
Am 241 pCl/L = 1.9185E-01
Cm 243/244 uCiL. = < 3.5397E-02

899T001734

241 pCIAL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)} / (C243 * 88 * {2220000dpm/pCi))
M-243/244 UL = {Cm * Am-243 Tracer Valus * 8PKV * DF * DDF * {1000mL/L)) / (C243 * 85 * (2220000dpm/pCi))

tive Counting Error = 8quare Root of [{1/(Am-243 cpm * min)) + (1/ (Am-241 or Cm-243/244 cpm * min)}] * 1.96 * 100
243 Tracer Recovery = [Total AT Counts / TC - Bkg) * (1/DetES) * C243 * 100 / Am-243 Tracer Value * SPKV

m 241 pClimL = 1.92E-04 DETECTION
3.7% LEVELS
In pCi/fmL
Am 241
< 3.54E-05 3.54E-05
= 100.0% Cm 2437244
m 243 Tracer Rncovory = 101.1% 3.54E-05
fanalyst 7 ~ . AKL Date: 10/28/99
nature of Chemist: JFR Date: Loy 79
SAMPLE WB1 REV 1.2 103ML
420
LRS30OUTVI1550.WB1 10/28/99




HNF-1685 REV. 0

WORKBOOK PAGE: DUPS

|
Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-853-1 Oﬂa\ﬁﬂﬂnﬁﬁ LIQUID / SO DUP
e Counted 2799 JAm 241 AEA Frac. {C241) 0.293
Sample Volume in mL - 0.400]JAm 243 AEA Frac. {C243) 0.73
Sample D.F. “41}Cm 243/244 AEA Frac. {Cm) 0
[ 31850  [Tracer Volume in mL - 0400 Total AT Counts 1514
.F. T Count Time (min) (TC}) 30
10B59 _|Background in cpm {Bkg) 0.07
_(dpm/mL 1139 Am 241 cpm 10.28
19JAm 243 cpm 2563
{DetE 0.3379)Cm 243/244 cpm 0
IAEA Count Time {min) 480
Am 241 pClL = 2.0430E-01
Cm 243/244 uCIL = < 3.8184E-D2
{ pCUL = (C241 * Am-24) Tracer Value * SPKV * DF * DDF * (1008mL/L)) 7 (C243 * 35 * (2220000dpm/pCl))
HCUL » {(Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mlL/L)) / {C243 * $8 * {2220000dpm/uCl))
tive Counting Error = Square Root of [(1/{Am-243 cpm * min)} + (1 / (Am-241 or Cm-243/244 cpm * min})] * 1.96 * 100
243 Tracer Recovery = {Total AT Counts / TC - Bkg) * (1/DetEM) * C243 * 100 / Am-243 Tracer Value * SPKV
2.04E-04 DETECTION
3.3% LEVELS
n pCVmL
OTE: Cm-243/244 Result |s a LESS THAN Value. Am 241
< 3.62E-05 3.62E-05
= 100.0% Cm 2437244
98.4% 3.62E-05
AKL Date; 10/28/99
JFR Date: LLEON 9T
SAMPLE WB1 REV 1.2 .
A21
1:05310MOUTI1550. W81 10/28/99




HNF-1685 REV. 0

WORKBOOK PAGE: SAM7

]

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-1 04!3#!&3]!&5 LIQUID / SO SAMPLE
Counted OCT-27-99 m 241 AEA Frac. (C241) 0.269
ple Volume in mL ss)] 0.100]Am 243 AEA Frac. {C243) 0.73
Sample D.F. {DF) 1]Cm 243/244 AEA Frac. {Cm) 0
racer Volume in mL {SPKV) 0.100[Total AT Counts 1688
D.F. ~ {DDF) T Count Time (min) {TC) 0
[ @AM24101  [Tracer Book No 10889 ackground In cpm (Bkg) 0.07
m-243 Tracer Value {dpm/mL) 1130}am 241 cpm 9.31
or Number 19]Am 243 cpm 28.28
or Efficiency (DetEM) 0.3379|]Cm 2437244 cpm 0
IAEA Count Time {min) _42
Am 241 pCIiL = 1.8757E-01
Cm 243/244 uCil. = < 3.4864E-02

1 pCilL = {C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / {C243 * 88 * (2220000dpm/pCI})
$CUL = (Cm * Am-243 Tracer Value * 8PKV * DF * DDF * (1000mL/L})) / (C243 * 88 * (2220000dpm/uCl}}

tive Counting Error = Square Root of [{(1/{Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
243 Tracer Recovery = {Total AT Counts / TC - Bkg) * (1/DetEf) * C243 * 100 / Am-243 Tracer Value * SPKV

241 pClimL = 1.88E-04 DETECTION
ative Counting Error = 4% LEVELS
in pCimL
IOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
243244 pCi/mL < 3.49E-05 3.48E-05
lative Counting Error = 100.0% Cm 243/244
m 243 Tracer Recovery = 107.4% 3.49E-05
~ AKL Date: 10/28/99
JFR Date: /AN 99
422
153 103WOUT\31550.WE1 1072699




HNF-1685 REV. 0

WORKBOOK PAGE: DUP8 b oo
Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-9583-104(B-p)f {ii,la LIQUID/SO| pDup |

Dats Countad 241 AEA Frac.
[ pup I8 Volume In mL m 243 AEA Fpac.

Sample D.F. m 243244 AEA Frac.
[ 31850  [Tracer Volume inmL otal AT Counts
Digest D.F. T Count Time {(min)

L @AM24101____[Tracer Book No.
m-243 Tracer Value m 241 cpm
[____Liouio 0

lor Number L m 243 cpm
Detector Efficlency 0.3379 243/244 cpm
29003099 EA Count Time
Am 241 pCWL =
[0 ] Cm 243244 UCIL =
[ NA__

4 PCUL = {C241 * Am-243 Tracer Value * SPKV * DF * DDF * {1000mL/L)} / (C243 * 88 * (2220000dpm/pCl))
RO = {Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLA.)} / (C243 * 88 * (2220000dpmAeCl))

Counting Ermor = Square Root of [(1{Am-243 cpm * min)) + (1 / {Am-241 or Con-243/244 cpm * min)}] * 1.6 * 100
243 Tracer Recovery = (Totsl AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Traces Valus * SPKV

241 pCiml = 1.88E-04 DETECTION
tive Counting Error = 3.8% LEVELS
| In pClimL
OTE: Cm-243/244 Result is a LESS THAN Value. ‘ Am 241
243244 pCiVmL < 3.65E-08 3.85E-08
ive Counting Error = 100.0% Cm 242244
m 243 Tracer Recovery = 95.5% 3.85E-08

alyst. AKL Date: 10/268/99

N Fa A
E;mm of Chemist: 4 %&N JFR ate: /Ao
5 95%”‘ T

o

SAMPLE.WB1 REV 1.2

423

I\e53100UTI1550.WB1 10/28/0¢



' HNF-1685 REV. 0
worklistdata2 Version 3.0 01/04/99 Page: 1
11/01/99 11:19 )

LABCORE Completed Worklist Report for Worklist# 31551

Analyst: akl Instrument: ABl14 Book#:
Method: LA-953-104 Rev/Mod % |
Worklist Comment: S-111 FOR @AM24101, RLC

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

2 BLNK-FREF 0 @GAMI4101 AN24101 SOLID 1 <1,15E-3 uci/g

4 DOP 599T001737 ¢ F @AMI4101 AN24101 SOLID 5.608-2 5.47TR-2 2.349 RPD
4 DUy BS9T001737 0 F @GAMI4101 ANZ4101T SOLID 100.0 8.33E+01 93.300 % Recovery

Final page for worklist# 31551

Analyst Signature Date Analyst Signature Date
| /%Z;ﬁ
ewer ture ate 7

Units shown for QC (BLK/BKG) may not reflect the actual umtsqz 4



| HNF-1685 REV. 0
10/25/99 10:06 Page: |

w2 LABCORE Data Entry Template for Worklist# 31551

Analyst: M {__ Instrument: AMOI Book# fi(a& ;

Method: 1.A-953-104 Rev/Mod 5“{ ‘
Worklist Comment: S-111 FOR @AM24101, RLC wﬁp C*&

8 Type Sample# R A Taest Matrix Group# Project

1 STD @AM24101 SOLID

2 BLNK-PREP ‘ @AM24101 SOLID

3 SAMPLE S599T001737 0 F @AM24101 SOLID 99000304 S-111 GRAB

Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP 599T001737 0 F @AM24101 SOLID

| Final page for worklist # 31551

£ E Q:i_q' Z:Z%M J6/%)F éﬁ‘m é éﬁm /)55
ignature ate
/ ///’7

L, A

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-1685 REV. 0

222-8 Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

WL31551~STD-AM
File ID: 3a3033.CNF

Counted on: 10/28/99 €13:39
Detector: AEA3

Geometry number: 1

Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final 1Initial Final Initial Final
1 877.3 877.3 298.594 298.594 14.000 8.744 7.000 1.295
2 775.4 775.4 252.552 252.287 12.000 5.710 6.000 0.858

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 Am241l 0.591 5.479 5.464 0.0150.04 58.77 1.2 280.5 0.126E-03

Pu238 5.487 5.464 0.023 366.2 0.165E-03
2 Am243 0.491 5.266 5.251 0.0150.03 48.87 1.4 221.4 0.997E-04
Totals: 1.083 <-=-valid peaks only--> 107.63

DETECTOR CALIBRATION
Energy (MEV) = 4.090 + (0.0046) *Channel
Energy range (MeV): 4.090 TO 6.445
Efficiency = 0.2229 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total £ Recovery
Raw spectrum 47726.0 100.000
Smoothed 47726.0 100.000
Composite fit 51664.5 108.252
Residuals ~-3938.5 -8.252

Analyzed by:

SLH2

426



HNF-1685 REV. 0

Spectrum 3a3033.CNF
1 Legend: Raw = ,,,, Modeled Peaks = 1,2,.., etc Display Max.: 6900.8
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1l
11
21
31
41
51
61
71
g1
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
39l
401
411
421
431
441
451
461
471
481
491
511

0.

0.

0.

Raw Data Dump for AEA Spectrum:

0.

3a3033.CNF
0. 0‘
0. 0.
2. 1.
2. 3.
1. 0.
1. 3.
2. 1.
0. 3.
2. 2.
1. 1.
1. 3.
1. 0.
Q. 0.
5. 1.
2. 1.
2. 1.
3. 6.
6. 4.
10. 6.
28. 19.
48. 43.
98. 93.
231. 224.
475. 516.
796. 801.
867. 768.
175. 194.
340. 316.
594. 636.
827. 844.
251. 204,
16. 7.
3. 0.
1. 0.
2. 5.
1. 1.
2. 2.
0. 0.
0. 2.
0‘ 1'
0. 0.
0. 1.
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. a.

428
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0.
1.
2.
1.
0.
1.
1.
0.
2.
4.
0.
4.
2.
3.
1.
0.

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

0.
1.
2.
0.
0.
3.
1.
2.
1.
0.
0.
0.
1.
1.
3.
6'
6.
9.
11.
28,
67.
122.
323.
570.
890.
276.
187.
400.
720.



HNF-1685 REV. 0

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

DATA REDUCTION REPORT
SAMPLE

WL31551~BLNK-AM
File ID: 4a4128.CNF

Counted on: 10/28/99 €13:39
Detector: AEA4

Geometry number: 1

Count time: 28802, Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final 1Initial Final Initial Final
1 538.6 538.6 251.203 251.203 12.000 7.181 6.000 1.609

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Am243 1.059 5.266 5.246 0.0200.03 26.21 1.7 120.6 0.543E-04

Totals: 1.059 <--valid peaks only--> 26.21

DETECTOR CALIBRATION
Energy (MEV) = 4.091 + (0.0046)*Channel
Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.2196 CPM/DPM
{Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrun 11878.0 100.000
Smoothed 11878.0 100.000
Composite fit 12583.2 105.937
Residuals =-705.2 -5.937

Analyzed by:

SLH2

429



HNF-1685 REV. ¢

Spectrum 4a4128.CNF
1 Legend: Raw = ,... Modeled Peaks = 1,2,.., etc Display Max.: 3861.6
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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

0.
0.
2.
O.
1.
0.
0.
0.

o.
0.
0.
0.
0.
0.
0.
0.

0.
0.
3.
0.
0.
0.
0.

O.
0.
2.
0.
0.
1.
Ol
1.

4a4128.CNF
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
2. 1.
O. 0‘
0. 0.
2. 0.
Ol 0.
0. 1.
1. 0.
0. 0.
0. 0.
1. 2.
1. 2.
1. 0.
0. 1.
1. 3.
1. 1.
3. 9.
25. 30.
77. 84.
219.  247.
419.  461.
407.  295.
46. 28,
0. 1.
0. 2.
8. 10.
0. 1.
0. 0.
0. 0.
1. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
OC 2.
o‘ o.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
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HNF-1685 REV, ¢

222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS

Peak
ID
1
2
Peak
ID Isotope
1 Am241
Pu23s8
2 Am243
Totals:

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

S99T1737-SAM-AM
File ID: 5a5549.CNF

Counted on: 10/28/99 @13:40
Detector: AEAS

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
1545.9 1545.9 296.831 296.831 14.000 7.256

691.8 691.8 251.282 251.229 10.000 4.818

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err
Frac Exp. Obs, Diff. FWHM Rate c/m @95
0.696 5.479 5.461 0.0180.03 56.35 1.2
5.487 5.461 0.026
0.304 5.266 5.252 0.0140.02 24.59 1.9
1.000 <--valid peaks only--> 80.94

DETECTOR CALIBRATION
Energy (MEV) = 4.096 + (0.0046)*Channel
Energy range (MeV): 4.096 TO 6.451
Efficiency = 0.2385 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Tau
Initial Final
7.000 2.695
5.000 1.581

Activity
d/m ucCi/ea
251.4 0.113E-03
328.2 0.14BE-03
104.1 0.469E-04

Item Total % Recovery
Raw spectrun 38858.0 100.000
Smoothed 38858.0 100.000
Composite fit 38852.2 99.985
Residuals 5.8 0.015

Analyzed by:

SLH2
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: Spectrum 5a5549.cNF NT-1685 REV. 0
1 Legend: Raw = ,.., Modaled Peaks = 1,2,.., etc Display Max.: 9784.0
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
21

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
. 431
441
451
461
471
481
491
511

0.
0.
0.
1.
o.
0.
1.
1.
1.
o.
2.
0.
1.
1.
2.
1.
1.
1.
0.
2.
1.
5.
18.
73.
349.
766,
68.
63.
348.
1191.
836.
38,

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

0.
0.
1.
1.
0.
2.
0.
2.
0.
1.
0.
o.
0.
2.
3.
2.
2.
2.
1.
2.
7.
13.
32.
150.
479.
617.
52.
102.
509.
1431.
315.

HNF-1685 REV. ¢

5a5549.CNF
0. 0.
0. 0.
1. 2.
1. 0.
2. 0.
1. 0.
1. 3.
1. 1.
1. 3.
2. 1‘
1‘ 0.
0. 1.
2. 0.
0. 2.
1. 2.
2. 2.
0. 3.
3. 2.
2' 1'
3. 1.
6. 7.
9. 11.
25. 35.
142. 177.
522. 536.
438. 207.
62. 75.
124, 157.
580. 695.
1509. 1648.
269. 209.
0. 2.
0. a.
1. 0.
o' 5-
5. 5.
13. 5.
1. o.
1. 0.
0. 1.
0. 0.
1. 1.
3. 3.
1. 0.
0. 0.
0. 0.
0. 0.
2. 1.
0. 0.
0. 0.
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HNF-1685 REV. {

222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSIS

Peak
ID
1
2
Peak
ID Isotope
1 Am241
Pu238
2 Am243
Totals:

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

599T1737-DUP-AM
File ID: 6a6543.CNF

Counted on: 10/28/99 @13:40
Detector: AEA6

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
1166.1 1166.1 298.529 298.529 14.000 8.021

500.8 500.8 252.674 252.482 12.000 5.139

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.709 5.479 5,465 0.0140.04 50.54 1.3
5.487 5.465 0.022
0.302 5.266 5.253 0.0130.02 21.53 2.1
1.012 <=-=-valid peaks only--> 72.07

DETECTOR CALIBRATION
Energy (MEV) = 4.092 + (0.0046) *Channel
Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.2217 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Tau
Initial Final
7.000 2.246
6.000 1.276

Activity

d/m uCi/ea
242.5 0.109E-03
316.6 0.143E-03
98.1 0.442E-04

Itenm Total £ Recovery
Raw spectrum 34201.0 100.000
Smoothed 34201.0 100.000
Composite fit 34594.4 101.150
Residuals -393.4 -1.150

Analyzed by:

SLH2
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HNF-1685 REV. 0

Spectrum 6a6543.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7902.2
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HNF-1685 REV. 0

Raw Data Dump for AEA Spectrum: 6a6543.CNF

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

101 2. 1. 1. 0. 1. 0. 0. 2. 1. 1.
111 0. 0. 0. 1. 2. 1. 0. 1. 0. 1.
121 0. 1. 1. 1. 0. 2. 1. 0. 2. 0.
131 2. 1. 2. 0. 1. 0. 0. 2. 1. 2.
141 6. 0. 0. 0. 6. 0. 0. 2. 4. 3.
151 2. 2. 0. 1. 2. 0. 0. 1. 2. 0.
161 0. 1. 3. 1. 3. 2. 1. 1. 1. 3.
171 1. 0. 0. 3. 0. 3. 1. 1. 1. 1.
181 1. 3. 1. 1. 0. 2. 0. 0. 3. 3.
191 3. 1. 4. 2. 5. 2. 1. 8. 2. 4.
201 1. 6. 3. 5. 1. 10. 2. 1. 5. 7.
211 7. 11. 6. 17. 12. 20. 16. 19. 22, 20.
221 26. 36. 29. 32. a4. 56. 54. 80. 80.  105.

231 88. 119. 142. 131. 164. 160. 189. 216. 241. 267.
241 295, 341. 352. 389. 431. 457. 411. 450. 497 . 492.
251 545. 553. 599. 539. 518. 473. 294. 139. 109. 97.
261 75. 68. 67. 75. 78. 65. 68. B2. 102. 99.
271 110. 126. 119. 143. 157. 166. 230. 240. 298. 287.
281 330. 346. 402. 455. 517. 553. 595, 624. 774. 821.
291 825. 929, 957. 1029, 1020. 1077. 1198. 1220. 1290. 1184.
301 1100, 903. 677. 453. 307. 240. 221. 183. 148. 100.

311 81. 63. 54. 22. 14. 8. 2. 0. 2. 3.
321 0. 3. 1. 2. 1. 1. 0. 0. 0. 2.
331 1. 3. 2. 0. 1. 3. 0. 1. 1. 1.
341 3. 2. 2. 3. 5. 1. 2. 4. 0. 4.
351 6. 5. 2. 5. 5. 2. 4. 2. 9. 3.
361 5. 4. 3. 3. 1. 3. 7. 6. 4. 5.
371 7. 1. 0. 0. 0. 0. 1. 1. 0. 1.
381l 0. 0. 0. 1. 1. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. - 0.
401 0. 0. 0. 0. 1. 1. 0. 0. 0. 1.
411 3. 1. 0. 0. 0. 1. 1. 0. 2. 3.
421 1. 2. 0. 0. 2. 0. 1. 3. 2. 4.
431 0. 3. 0. 1. 4. 1. 4. 1. 1. 0.
441 Q. 1. 0. 0. 0. 0. 0. 0. 0. 0.
451 a. 0. 1. 1. 0. 0. 0. 0. 0. 1.
461 0. 0. 0. 0. 0. 0. 0. 0. C. 0.
471 1. 0. 0. 0. 0. 0. 0. 0. 1. 0.
481 0. 0. 1. 0. 0. 1. 0. 0. 1. C.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 g. 0.
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HNF-1685 REV. 0

WORKBOOK PAGE: STDH

)
Am 241 and Cm 243!244 LA-963-103 (VOID) or LA-953- 104(8\1)&3' m LIQUID STD
e Counted _ .. OCT:28-99 m 241 AEA Frac. (C241) 0.591
-;E— ple Volume in mL ss)" "1,.000JAm 243 AEA Frac. (C243) 0.491
Sample D.F. {DF)] -7 4}Cm 243/244 AEA Frac. (Cm) 0
| 31881 [Tracer Voiume in mL SPKV)[~ " 0200 Total AT Counts 3476
Digest D.F. {DDF T Count Time (min) {TC) 30
 @AMI4101  [Tracer Book No. 10889~ IBackground in cpm {Bkg) 0.47
243 Tracer Value {dpm/mL) 1130}Am 241 cpm 58.77
[ uQUID  [Detsctor Number i “14]Am 243 cpm 48.87
Detector Efficlency {DetEM) 0.2781]Cm 243/244 cpm 0
Standard Book No " 46BS7 - |AEA Count Time {min) 480
Standard Value In pClUmL 1,070E-04] Am 24% pCill. = 1,2254E-01
| 0| Cm 243/244 UCIIL = < 1.1499E-02
[ NA ]
1 pCUL = (C249 * Am-243 Tracer Valus * SPKV * DF * DDF * (1000mL/L}) / (C243 * §8 * (2220000dpm/pCi))
#CUL ® [Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 7 88 * (2220000dpm/uCl))
Counting Error » Square Root of 1(A/(Am-243 cpm * min)) + {1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEfY) * G243 * 100 / Am-243 Tracer Value * SPKV
Am 241 pCUmL - 1.23E-04 DETECTION
Counting Error = 1.7% LEVELS
In pClimL
OTE: Cim-243/244 Result is & LESS THAN Value. Am 241
Cm 243/244 pClimL < 1.156E-05 1,18E-05
tive Couriting Error = 100.0% Cm 243/244
243 Tracer Recovery = 90.1% 1.15E-05
alyst: P/ - AKL Date: 11/01/99
nature of Chemist: ' JFR Date: S AV PP
STANDARD.WB1 REV 1.2 L
338

EW5310M0UT\31551.WB1

11/01/99



HNF-1685 REV. 0

WORKBOOK PAGE: BLANK2
Am 241 and Cm 243/244: LA-953-103

|___BLNK-PREP |8

Sample D.F.
| 31881 [Tracer Volume in mL

[ @AM24101 ____[Tracer Book No.

OID) or LA-953-104(B LIQUID / SO | BLNK-PREP
Dats Counted 3. 0CT=28-99 m 241 AEA Frac. (C241) 0
ple Volume in mL (S8) . 1,000]Am 243 AEA Frac. (C243) 1.059
(DF) 1jCm 243/244 AEA Frac. {Cm) [
sPxvf - 0.100[Total AT Counts 968
Digest Grams of SolidalL. T Count Time {(min) (TC) 30
..4088% _[Background in cpm (Bkg) 0.47
-243 Tracer Value (dpm/mL) 1130JAm 241 cpm 0
lector Number S 14JAm 243 cpm 26.21
or Efficlency {DetEM 0.2781 [Cm 243/244 cpm 0
JAEA Count Time (min) 480
Am 241 uCilg = < 1.1547E-03
Cm 243/244 yClig = < 1.1547E-03

1 Clg = (C241) (Am-243 Tracer Value) {SPKV) (1000mL/L) (DF) / [ (C243) (88) (D gL} (2220000dpm/uCi} |
UClig = {Cm} (Am-243 Tracer Valus) (SPYV) (1000mL/L) (DF) / [ [C243) (88) (D g/L} (2220000dpmvpCi) |

Counting Error » Square Root of [{(1/(Am-243 cpm * min}) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.98 * 100
243 Tracer Recovery = (Total AT Counts / TC - Bkg) * {(1/DetEff) * C243 * 100 / Am-243 Tracer Value * 8PKV

OTE: Am-241 Result Is a LESS THAN Value.

241 pClig = < 1.15E-03 DETECTION
Counting Error 100.0% LEVELS
in pCiig
OTE: Cm-243/244 Result Is a LESS THAN Value. Am 241
243244 pCilg < 1.18E-03 1.15E-03
live Counting Error 100.0% Cm 243/244
243 Tracer Recovery = 108.8% 1.15E-03
nalyst. P A AKL Date: 11/01/99
nature of Chemist: Ko larar  wr pate: /A0 P9
BLANK.WB1 REV 1.2 953103 )
439
I\IS310M0OUTI1551.WB1 11/01/98




HNF-1685 REV. 0

WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-853-103 (VOID) or LA-953-104{B _ LIQUID /8O SAMPLE
Counted -89 . ‘JAm 241 AEA Frac. (C241) 0.896
SAMPLE ple Volume inmL {88) § m 243 AEA Frac. (C243) 0.304
ple D.F. (DF} m 243/244 AEA Frac. {Cm) i 0
31881 racer Volume in mL (SPKY) ITotal AT Counts o 3
Grams of Solids/L T Count Time {min) {TC) : E ﬂ
M24101 racer Book No. SR :JBackground in epm By - 0.47
m-243 Tracer Value (dpm/mL) 1130 JAm 241 cpm _ 8838}
SOLID Number e A4IAm 243 cpm o RA8%
Efficiency {DetEM) 0.2781 ]Cm 243/244 cpm ]
£9004000 JAEA Count Time (min) Y.
Am 241 uClig = 8.5995E-02|
'] Cm 243/244 E(_?II’ - < 4.0228E-03
FUSIONO1
1 HCUg = (C241) {Am-243 Tracer Value) (8PKV) (1000mL/L) (DF) / [ {C243} (88) (D g/L) {2220000dpmiCl) ]
SO0T0OAT737 pClg = (Cm) {Am-243 Tracer Valus) (SPKV) (1000mLA) (DF) / [ {C243) (88) (D g/1.) (2220000dpmipCl} |
Counting Ervor = Sqlurg Root of [(1/{Am-243 cpm * min)) * {1 { (Am-241 or Cm-243/244 cpm * min))) * 1.96 * 100
243 Tracer Recovery = (Total AT Counts / TC - Bkg} * (1/DetEM) * C243 * 100 / Am-243 Tracer Value * SPKV
241 pClig L 5.60E-02 DETECTION
Counting Eror = 2.2% LEVELS
in yClig
: Cm-243/244 Result is a LESS THAN Valus. Am 241
243244 pClg < 4.02E-03 4.02E-03
Counting Emmor = 100.0% Cm 243/244
243 Tracer Recovery = 103.6% 4.02E-03
fanalyst: ”p AKL Date: 11/01/99
nature of Chemist: ( JFR Date: Loy 23
SAMPLEWB1 REV 1.2 953103ML ) )
440
IAG53103VOUT\3 1551, We1 11/01/99



HNF-1685 REV. 0

WORKBOOK PAGE: DUP4
Am 241 and Cm 243/244: LA-853-103 (VOID) or LA-953-104(B-9) 4 LIQUID /SO -3!1-
D: ] :JAm 241 AEA Frac. (C241)f: "

m 243 A_EA Frac. (C243)

m 243/244 AEA Frac. {Cm

otal AT Counts

AT Count Time (min) (Tc)

;/1Background In cpm {Bk;

m 241 cpm

[4JAm 243 cpm

m 243/244 cpm

AEA Count Time
Am 241 pClig =

L Cm 24%/244 Elll = < 4.6270E-03

1 pClig = (C241) (Am-243 Tracer Valua) {SPKV) (1000mL/L) (OF) / [ (C243) (88) (D 9/L) (2220000 pminCl) ]
UClig = (Cm) (Am-243 Tracer Value) {8PKV} (1000mLIL} (DF) / [ (C243) {88} (D g/L) (2220000dpruC) |

3987001737 G

Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / {Am-241 or Cm-2437244 cpm * min))] * 1.96 * 100
243 Tracer Recovery & (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

241 yClig - B.47E02 DETECTION
tive Counting Error = 2.3% LEVELS
inpClp
OTE: Cm-243/244 Reault Is a LESS THAN Valus. Am 241
2437244 yClig < 4,03E-03 4.63E-03
Counting Error = 100.0% Cm 243244
m 243 Tracer Recoverty = 83.3% 4.83E-03
fanalyst AN An AKL Date: 11/01/99
nature of Chemist: JFR Date: JA40VvYY

SAMPLE.WB1 REV 1.2 103ML

441

[REI0NCUTI1551.WE1 11/01/89



worklistdata2 Version 3.0 01/04/99 Page: 1
10/28/99 13:59 HNF-1685 REV. 0 8

LABCORE Completed Worklist Report for Worklist# 31553

Analyst: akl Instrument: AB20 Book#:
Method: LA-953-104 Rev/iMod _&-/

Worklist Comment: S-111 FOR @PU23901, RLC; spike removed - jfr

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

SPUI3S0L1 PUAINOL LIQUID

BI9TO0L734 QPU2I1IS01 PU2INOLT LIQUID 5.07R+01

80 % Ct Error

8997001735 ' 1.00

Final page for worklist# 31553

Analyst Signaturé Date Analyst Signature Date

5

Units shown for QC (BLK/BKG) may not reflect the actual units.
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HNF-1685 REV. 0

10/28/99 12:41 Page: 1
w2 LABCORE Data Entry Template for Worklist# 31553
Analyst: Instrument: PUO1 _ 20D Book# 4/L/55%7
Method: LA-953-104 Rev/Mod
Worklist Comment: S-111 FOR @PU23901, RLC; spike removed - jfr
8 Type Sample# R A Test Matrix Group# Project
1l STD @PU23901 LIQUID
2 BLNK @PU239501 LIQUID
3 SAMPLE §599T001731 ¢ @PU23901 LIQUID 99000304 S-111 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T
4 DUP 895T001731 0 @PU23901 LIQUID
5 SAMPLE S99T001734 0 @PU23%01 LIQUID 99000304 S-111 GRAB

Analytes Requested: PU239%01 , PU23901E, PU23901T
6 DUP .599T001734 0 @PU23901 LIQUID
7 SAMPLE S599T001735 ¢ @PU23901 LIQUID 99000304 S-111 GRAB

Analytes Requested: PU23901 , PU23S01E, PU23901T
8 DUP §99T001735 0 @PU23901 LIQUID

Final page for worklist # 31553
: =Y )
signature Date J0 2659

o ST
&/?‘méﬂ gc Lo/ Ity

Data Entry Comments:

1 Aedle

5= Worklist Siot Number, R = Replicate Number, A = Aliquot Code.
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19225/99 10:07 HNF-16885 REV. 0 Page:
" LABCORE Data Entry Template for Worklist# 31553

Analyst: ﬂ:{ L Instrument: PUO1 Book# _‘j{k@

Method: LA-953-104 Rev/Mod é [
Worklist Comment: S-111 FOR @PU23901, RLC

S Type Sample# R A Test Matrix Group# Projact

1 STD @PU239%01 LIQUID

2 BLNK @PU23301 LIQUID

3 SAMPLE 899T001731 O @PU23901 LIQUID ‘99000304 S-111 GRAB
Analytes Requested: PU23901 , PU23201E, PU23%01T

4 DUP 599T001731 0 @PU23201 LIQUID

5 SAMPLE 599T001734 0 @PU23901 LIQUID 95000304 S-111 GRAB
Analytes Requested: PU23?01 ., PU23901E, PU23901T

& DUP 8997001734 0 @PU23501 LIQUID

7 SAMPLE 399T001735 O @PU239201 LIQUID 99000304 S-lil GRAB

Analytes Requested: FU23501 , PU23901E, PU23301T

8 DUP 599T001735 © @PU23901 LIQUID

RSS90 1735 0 SE2-4- 80— E T O MW ’Zgw’?a

Final page for worklist # 31553

Clldy, Lhonpm _ Ity20/99

signature  —  Date - »ignature Date

Data Entry Comments:

S = Workiist Slot Number, R = Replicate Number, A = Aliquot Code.
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GENERAL

HNF-1685 REV. 0

222-S Analytical Laboraratory

ALPHA
Reav.

ENERGY
2.10

DATA REDUCTION REPORT

SAMPLE
WL31553-8TD

File ID:

Counted on:
Detector:

Geometry nunmber:

10a1097.CNF

10/27/99 €21:53

AEA10
1l

ANALYSIS

Count time: 28802. Ssec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final 1Initial Final 1Initial Final Initial Final
1 2002.1 2002.1 363.207 363.207 12.000 3.407 6.000 1.552
27? 11.1 11.1 305.207 304.828 14.000 6.703 7.000 1.331
3 2487.1 2487.1 229.641 229.641 10.000 3.430 5.000 2.127
4? 13.3 13.3 185.630 185.044 28.000 72.840 14.000 19.343
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 a/m uCi/ea
1 Pu236 0.472 5.755 5.762 -.0070.02 54.71 1.2 26.6 0.120E-04

Cm243 5.779 5.762 0.017 35.7 0.161E-04
2 2227 5.493 0.58 13.4
3 Pu239 0.505 5.147 5.148 -.0010.02 58.52 1.2 27.8 0.125E-04
Pu240 5.144 5.148 ~-.004 27.8 0.125E-04
4 7?7 4.942 1.18 57.4
Totals: 0.978 <--valid peaks only--> 113.24
DETECTOR CALIBRATION
Energy (MEV) = 4.091 + (0.0046)*Channel
Energy range (MeV): 4.091 TO 6.446
Efficiency = 2.1018 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total £ Recovery
Raw spectrum 55601.0 100.000
Smoothed 55601.0 100.000
Composite fit 55202.5 99.283
Residuals 398.5 0.717

Analyzed by:

445




HNF-1685 REV. 0

: : Spectrum 10a1097.CNF
1 Legend: Raw = ,,.,, Modeled Peaks = 1,2,.., etc Display Max.:
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
1.
0.
0.
0.
0.

OI

0.
0.
1'
0.
1.
3.
0.
3.
1.
0.
1.
4.
1.
1.
1.
2.
4.
6.
7.
15.
39.
164.

0.
0.
0.
1.
1'
2.
0‘
0.
0.
1.
1.
1.
0.
2.
2.
3.
2.
5.
16.
13.
47.
187.

0.
0.
1.
0.
2.
1.
2.
o.
1.
O.
1.
0.
2.
1'
1.
4.
4.
4.
8.
18.
74.
217.

HNF-1685 REV. 0

10al1097.CNF
0. 0. 0.
0. 1. 1.
0‘ 0. Oc
1. 0. 0.
0. 1. 0.
1. 0. o.
0. 1. 0.
1. o' 1-
1. 0. 1.
2. 1. 1.
1. a. 3.
1. 0. 0.
0' 1- o.
2' o. 3'
1. 3. 0.
3. 2' 1.
9. 7. 8.
5. 2. 7.
18. 20' 8.
22. 35. 18.
67. 64. 8l1.
269. 364. 436.
1371. 1789. 2108.
193. 61. 11.
0. 2. 1.
7. 10. 8.
2. 3. 2.
2. 3. 5.
3. 5. 9.
7. 9. 7.
1s. 12. 13.
6. 7. 11.
17. 17. 22.
42. b2. 49.
184. 180. 241.
1026. 972. 937.
2015. 1395. 738.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0- o. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. ol o.
0. 0. 0.
0. 0. 0.
0. o. 0.
0. 0. 0.
0. Ol O.
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HNF-1685 REV. 0

222-8 Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

WL31553-BLK
File ID: 11a1163.CNF

Counted on: 10/27/99 @21:54
Detector: AEAll

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 2156.4 2156.4 363.573 363.573 10.000 2.939 5.000 1.614

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Pu23ls 0.999 5.755 5.749 0.0060.01 51.57 1.2 2063.6 0.930E-03

Totals: 0.999 <--valid peaks only--> 51.57

DETECTOR CALIBRATION
Energy (MEV) = 4.077 + (0.0046)*Channel
Energy range (MeV): 4.077 TO 6.432
Efficiency = 0.0255 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 24789.0 100.000
Smoothed 24789.0 100.000
Composite fit 24755.7 99.866
Residuals 33.3 0.134

Analyzed by:

EMB
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HNF-1685 REV. 0

. k Spectrum 11a1163.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 13293.5
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Raw Data Dump for AEA Spectrum:

1 0. 0. 0. 0.
11 0. 0. 0. 0.
21 1. 1. 0. 0.
31 0. 0. 0. 0.
41 0. 0. 0. 0.
51 1. o. 0. 0.
61 0. 0. 0. 0.
71 0. 1. 0. 0.
81 0. 0. 0. 0.
91 0. 0. 0. 0.

101 1. 1. 1. 0.
111 1. 1. 0. 0.
121 0. 0. 0. 2.
131 0. 0. 1. 0.
141 0. 0. 1. 1.
151 0. 0. 1. 3.
161 2. 0. 0. 0.
171 0. 0. 1. 0.
181 1. 1. 0. 0.
191 2. 0. 1. 1.
201 1. 2. 2. 1.
211 0. 1. 0. 0.
221 2. 2. 0. 1.
231 2. 5. 2. 0.
241 0. 0. 1. 2.
251 2. 2. 1. 0.
261 2. 1. 2. 2.
271 3. 4. 2. 2.
281 3. 0. 1. 4.
291 3. 3. 1. 0.
301 2. 2. 6. . 4.
311 1. 4. 1. 0.
321 2. 2. 0. 8.
331 10. 3. 6. 8.
341 28. 33. 40. 42.
351 444. 643. 787. 895,
361 1702. 2157. 2625. 2683.
371 2. 0. 0. 1.
g1 0. 0. 0. 0.
3ol 0. 0. 0. 0.
401 0. 0. 0. 0.
411 0. 0. 0. - 0.
421 0. 0. 0. 0.
431 0. 0. 0. 0.
441 0. 0. 0. 0.
451 0. 0. 0. 0.
461 0. 0. 0. 0.
471 0. 0. 0. 0.
481 0. 0. 0. 0.
491 0. 0. 0. 0.
511 0. 0.

11a1163.CNF
0. 0.
o. 0.
0. 0.
0. 0.
0.‘ o.
0. 0.
2. 1.
0. 1.
0. 0.
2. a.
0. 2.
0. 0.
0. 2.
1. 1.
0' l.
0. 1.
0. 0.
00 0.
1. 2.
0. 1.
0. 1.
1. 3.
1. 1.
OI 0'
1. 1.
1. 3.
0. 4.
2. 5.
2‘ 2'
7. 1.
3. 4.
3. O.
5. 7.
13. 12.
59. 78.
968. 909.
2407. 1664.
0. 0-
Ol 0.
0. 0.
0. 0.
0. 0.
0- o.
0. 0.
0. 0.
o. 0.
0- o-
0. 1.
0. 0.
0. - 0.
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1.
0.
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Q.
1.
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Peak
" ID

2?

Peak

ID Isotope
1 fy-23¢

2

Totals:

HNF-1685 REV. (:

222-8 Analytical Laboraratory
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

S99T1731-5AM
File ID: 12a1233.CNF

Counted on: 10/27/99 €21:54
Detector: AEAl12

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Pinal
2217.8 2217.8 357.636 357.636 10.000 2.598

12.0 12.0 225.234 225.234 12.000 3.871

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid ' Count %err

Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.993 5.735 0.01 = 52,27 1.2

???? 5.126 0.25 18.0
0.993 <--valid peaks only--> 52.27

DETECTOR CALIBRATION
Energy (MEV) = 4.089 + (0.0046)*Channel
Energy range (MeV): 4.089 TO 6.445
Efficiency = 0.2145 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

GENERAL ALPHA ENERGY ANALYSTIS

Tau
Initial Final
5.000 1.387
6.000 4,283

Activity
d/m uCi/ea
243.7 0.110E-03

Item Total % Recovery
Raw spectrum 25276.0 100.000
Smoothed 25276.0 100.000
Composite fit 25210.3 99.740
Residuals , 65.7 0.260

Analyzed by:

451



HNF-1685 REV. 0

‘ . Spectrum 12a1233.CNF
1l Legend: Raw = ,... Modeled Peaks = 1,2,.., etc Display Max.: 13781.6
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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

0.
0.
1.
1‘
O.
0.
1.
0.
0.

0.
0.
0.
0.
0.
o.
0.
0.

0.
O.
0‘
0.
1.
1.
1.
0.
1‘

0.
ol
1‘
0.
0.
2.
o-
0.
o.
0.
0.
0.
1.
0.
1.
1.
0.
0.
0.
o.

12a1233.CNF
0. 0.
o. o.
o. 1.
ol o.
ol 0.
0. 0.
0. o'
1. 0.
0. 0.
O. 0.
0. 0.
o- 0.
1. 1.
1. 0‘
0. 0.
0. 1.
0. 1.
0. 1.
1. 0.
1. 0.
3. 0.
Ol o.
19. 11.
2. 1.
2. 4'
2. 1.
0. 1.
1. 3.
2. 1.
7. 3.
1. 3.
4. 5.
4. 12.
38. 42.
469. 666.
1644. 2062,
1. 1.
0. 0.
0. Ol
0. 0.
0. 0.
0. 0.
0. a.
0. 0.
0. 0.
0. 0.
0. 1.
2. 0.
o‘ N 0.
o. O.
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HNF-1685 REV. 0

222-S Analytical Laboraratory

GENERAL

Counted on:
Detector:

ALPHA

ENERGY ANALYSTIS

Rev., 2.10

DATA REDUCTION REPORT
SAMPLE

S99T1731-DUP
File ID: 13a1318.CNF

10/27/99 €21:55
AEA13

Geometry number: 1

Count time: 28803. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
iD Initial Final Initial Final Initial Final Initial Final
1 1930.1 1930.1 362.719 362.719 10.000 2.987 5.000 1.521
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m 895 d/m uci/ea
1 Pu23eé 1.004 5.755 5.751 0.0040.01 48.18 1.3 199.3 0.898E-04

Totals: 1.004 <--valid peaks only--> 48.18

Energy(MEV) =

Energy range (MeV):
Efficiency =

(Data reduction compression factor:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

DETECTOR CALIBRATION

4.083 + (0.0046)*Channel
4.083 TO 6.438
0.2467 CPM/DPM
1.)

TOTAL COUNT DATA:

Total % Recovery
23049.0 100.000
23050.0 100.004
23131.1 100.356

-82.1 -0.356
Analyzed by: __
EMB
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HNF-1685 REV. O

Spectrum 13a1318.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11155.4
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HNF-1685 REV. 0
Raw Data Dump for AEA Spectrum: 13al1318.CNF

1 0. 0. 0. 0. 1. 0. o. 0. 0.
11 0. 0. 0. 0. a. 0. 1. 1. 0.
21 0. c. - 0. 0. 0. G. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. C. 0. 0.
41 0. 0. 0. 0. 1. 1. 0. 1. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 0. 2. a. 0. 0.
71 0. 0. 0. 0. 1. 1. 0. 0. 0.
81 0. 1. 0. 0. 1. 0. 0. 0. 0.
91 2. 0. 0. 0. 0. 0. 0. 0. 0.

101 0. 0. 0. 0. 1. 1. 0. 1. 2.
111 0. 0. 1. 0. 1. 0. 1. 0. 0.
121 0. 0. 1. 0. 3. 0. 1. 0. 0.
131 0. 1. o. 1. 0. 0. 0. 1. 0.
141 0. 0. 0. 0. 0. 1. 0. 0. 2.
151 1. 0. 1. 1. 0. 2. 2. 3. 0.
161 1. 0. 0. 1. 0. 1. 0. 0. 0.
171 1. l. 2. 1. 1. 0. 1. 1. 2.
181 0. 0. 1. 1. 0. 0. 2. 1. 0.
191 2. 1. 0. 1. 0. 0. 1. 0. 1.
201 1. 1. 0. 1. 3. 1. 1. 0. 0.
211 0. 1. 0. 1. 0. 1. 5. 2. 1.
221 3. 2. 5. 4. 5. 3. 9. 5. 15.
231 7. 7. 4. 7. 1. 2. 2. 1. 1.
241 1. 0. 0. 2. 1. 1. 0. - 2. 3.
251 0. 3. 3. 3. 1. 2. 1. 3. 0.
261 0. 2. 2. 1. 0. 3. 1. 1. 3.
271 0. 1. 2. 1. 0. 0. 0. 3. 2.
281 2. 1. 5. 5. 0. 3. 7. 3. 3.
291 3. 2. 5. 2. 2. 5. 0. 1. 2.
301 3. 8. 2. 4. 7. 3. 3. 0. 1.
311 1. 2. 1. 0. 1. 0. 2. 3. 1.
321 2. 5. 1. 4. 2. 5. 5. 9. 11.
331 8. 9. 15. 10. 8. 14. 17. 18. 20. 24.
341 34. 46. 50. 68. 102. 125. 186. 237. 334. 432.
351 575. 742. 861. 874. 866. 825. 864. 1010. 1208. 1495.
361 1846. 2243. 2362. 2227. 1618. 846. 331. 69. 23.
371 0. 0. 0. 0. 0. 0. 0. o. 0.
gl 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 Q. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 a. 0. 0. 0. 0. 0. 0. 0. 0.
421 a. 0. a. 0. G. 0. o. 0. 0.
431 0. 0. 0. 0. Q. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 1. 0. 0.
481 0. 0. 1. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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HNF-1685 REV. 0

222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS

Peak
ID
1
2
Peak
ID Isotope
1 Pu23é
2 Pu23o
Pu240
Totals:

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

S599T1734-SAM
File ID: 14a1408.CNF

Counted on: 10/27/99 €21:55
Detector: AEAl4

Geometry number: 1

Count time: 28804. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
2334.0 2334.0 361.521 361.521 10.000 2.701

60.0 60.0 229.019 229.019 12.000 3.815

PEAK RESULTS
Peak Error Limit: 30%

Tau
Initial Final
5.000 1.397
6.000 2.163

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
0.973 5.755 5.755 0.0000.01 56.46 1.2 240.1 O0.108E-03
0.026 5.147 5.145 0.0020,02 1.51 7.3 6.3 0.284E-05

5.144 5.145 -.001

0.999 <--valid peaks only--> = §7.97

DETECTOR CALIBRATICN
Energy (MEV) = 4.092 + (0.0046)*Channel
Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.2399 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item ' Total £ Recovery
Raw spectrum 27869.0 100,000
Smoothed 27869.0 100.000
Composite fit 27828.4 99.854
Residuals 40.6 0.146

Analyzed by: _
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HNF-1685 REV. 0

Spectrum 14a1408,.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11214.0

1
A |

O..”’llll'.."..llll'l

LA AR L L B B B Y I I R BN BN R N D DR AN 2L 2 I B BN NN BT B B RN R R R N R N B R N N I R A R LT B R B B R N R
....... ..1

L B A N L I T T A TY I TR R RN B IEE IR R R RN RNE TN TN RN T T R RN IR I TR I I T O N B B L I R N I I I Y

1....

458



Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101

111

121

131

141

151

161

171

181

191

201

211

221

231

241

251

261

271

281

291

301

311

321

331

341

351

361

371

381

391

401

411

421

431

441

451

461

471

481

491

511

0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1'
0.
2.
2.
1.
0.
1.
0.
1'
0.
7.
27.
19.
2.
8.

0.
0.

0.

o.
0.
00
0.
1.
1'
1.
0'
1.
1.
1.
2.
0.
0.
0.
o.
1.
0.
8.
48.
7.
o.
3.
2.
1.
5.
4.
6.

14a1408.CNF
0. 0-
OI o.
0. 0.
0. o-
1I OI
0. 0.
0. 0.
0. 1.
0. 0.
OI 1.
1. 1.
2. 2.
1. 2.
O' OI
0. 1.
2. 1'
1. 1.
1. 1.
1. 0'
1. 5.
3. 0.
8. 13.
46. 46.
7. 1.
3. 1.
5' 4.
2. 5.
3. 4.
9. 2.
4. 4.
5- 5.
2. 5.
5. 4.
31. 27.
168. 240.
904. 1000.
741. 192.
0. 0.
0. 0.
o. 0.
o. 0.
0. 0.
0. 0.
0. 0.
0. C.
0. 0.
0. OI
1. 1'
0. 0.
O. 0-

459

HNF-1685 REV. 0

0.
2.
1.

0.
2‘
0.
0.
1.
1.



HNF-1685 REV. 0

222-8 Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYGSTIS

Peak
ID
1
2
Peak
ID Isotope
1 Pu23é
2 Pu239
Pu240
Totals:

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

S99T1734-DUP
File ID: 15al1573.CNF

Counted on: 10/27/99 @21:56
Detector: AEA15

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
2063.3 2063.3  364.017 364.017 10.000 3.332

68.9 68.9 230.928 230.928 10.000 3.572

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centrolid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.982 65.755 5.748 0.0070.02 53.94 1.2
0.028 b5.147 5.136 0.0110.02 1.56 7.2

5.144 5.136 0.008

1.010 <--valid peaks only--> 55.50

DETECTOR CALIBRATION
Energy (MEV) = 4.074 + (0.0046)*Channel
Energy range (MeV): 4.074 TO 6.429
Efficiency = 0.2368 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Tau
Initial PFinal
5.000 1.633
5.000 2.489

Activity

d/m uCi/ea
232.4 0.105E-03
6.6 0,298E-05
6.6 0.298E-05

Itenm Total % Recovery
Raw spectrum 26377.0 100.000
Smoothed 26377.0 100.000
Composite fit 26643.1 101.009
Residuals -266.1 -1.009

Analyzed by:

EMB
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HNF-1685 REV. 0

Spectrum 15a1573.CNF ‘
1l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 13365.2
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. . HNF-1685 REV. 0
Raw Data Dump for AEA Spectrum: 15a1573.CNF

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

101 0. 1. 0. 0. 0. 1. 1. 2. 1.
111 0. 0. 1. 0. 0. 0. 1. 0. 1.
121 1. 0. 0. 0. 1. 0. 0. 0. 1.
131 1. 1. 0. 0. 0. - 1. 0. 0. 0.
141 0. 0. 1. 1. 1. 0. 0. 0. 1.
151 0. 2. 1. 0. 1. 1. 1. 0. 1.
161 1. 0. 0. 1. 0. 1. 0. 1. 0.
171 0. 0. 1. 0. 0. - O. 1. 2. 0.
181 0. 1. 1. 0. 2. 0. 0. 0. 1.
191 0. 1. 2. 1. 1. 2. 0. 0. 0.
201 1. 0. 2. 1. 0. 0. 1. 2. 4.
211 2. 5. 1. 8. 6. 9. 5. 7. 11.
221 11. 13. 24. 20. 34. 34. 38, 58. 71.
231 85. 87. 52. 42. 25. 10. 6. 3. 2,
241 0. 0. 0. 1. 0. 1. 2. 1. 0.
251 2. 1. 4. 1. 4. 7. 5, 4. 2.
261 2. 1. 1. 1. 1. 2. 0. o. 3.
271 2. 3. 4. 2. 0. 0. 1. 0. 0.
281 3. 2. 3, 3. 1. 2. 3. 8. 6.
291 8. 5. 7. 3, 0. 5. 8. 5. 5.
301 7. 9, 8. 8. 5. 9. 15. 4. 7.
311 3. 4, 2. 0. 2. 1. 0. 1. 2.
321 4. 6. 5. 3. 4. 9. 6. 7. 10.
331 9. 13. 15. 11. 9, 11. 17. 26. 33.

341 27. 41. 52. 62. 83. 90. 137. 184. 249. 317.
351 464, 590. 818. 907. 984, 943. 918. 925, 1122. 1282,

361 1579. 1869. 2365. 2474. 2406. 1947. 1275. 627. 239.

371 17. 3. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. Q.
391 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. a. 1. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. e. 1.
431 0. 0. 0. 0. 0. 0. 0. o. 0.
441 0. 0. 1. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. a.
461 0. 0. 0. 0. 0. 0. 0. a. 0.
471 1. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 1. 0. 1. 0. 1. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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GENERAL

Peak
1D
1
2
Peak
ID Isotope
1 Pu236
2 Pu239
Pu240
Totals:

HNF-1685 REV, 0

222-S Analytical Laboraratory
ALPHA ENERGY
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S997T1735~-SAM
File ID: 16a1675.CNF

Counted on:
Detector:
Geometry number:

10/27/99 @21:56
AEAl6
1

ANALYSIS

Count time: 28801, Sec
PEAK ANALYSIS
Peak height" Peak center FWHM Tau
Initial Final Initial Final Initial Final Initial Final
2204.4 2204.4 362,700 362.700 10.000 2.799 5.000 1.469
62.2 62.2 230.015 230.015 16.000 2.876 5.000 1.764
PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count  Serr Activity
Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
0,974 5.755 5.759 -.0040.01 53.35 1.2 25.3 0.114E-04
0.026 5.147 5.149 -.0020.01 1.40 7.6 0.7 0.293E-06

5.144 5.149 -.005 0.7 0.293E-06
1.000 <--valid peaks only--> 54.75
DETECTOR CALIBRATION
Energy (MEV) = 4.090 + (0.0046)*Channel
Energy range (MeV): 4.090 TO 6.446
Efficiency = 2.1529 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 26289.0 100.000
Smoothed 26289.0 100.000
Composite fit 26282.0 99.973
Residuals 7.0 0.027

Analyzed by:

M
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HNF-1685 REV. 0
Spectrun 16a1675.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

Display Max.:

1
L] 1

ll...-.-lll..l
.....'I.........l........-llllll.ll..........ll

l-----.--cl---..-.-llnoc.c..--........--nooo..co--.t-cc-----oclll
..1..-
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
1.
4.
0.

0.
0.
OC
0'
0.
Ol
0.
o.
1.
2.
1.
1.
Ol

0.
0.
0.
1.
0.
0.
0.
1.
0.
0'
0.
0.
0.
0.
0-
1.
0.
2.
1.
C.
2.
5.
29.
15.
1.
6.
2.
2.
3.
5.
7.
4.
3.
16.
87.
1000.

16al1675.CNF
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. o.
2. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 2.
2. 3.
3. 0.
1. 2.
1. 0.
0. 0.
0. 1.
1. 1.
T 2. 1.
4. 2.
5. 6.
26. 55,
4. 5.
2. 2.
4. 4.
1. 4.
3. 3.
1. 7.
3. 2.
9. 10.
2. 1.
3. 5.
18. 18.
103. 137.
996. 893.
1820. 894.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
o. 0.
0. 0.
0. 0.
0. 0.
1. 0.
2. 0.
0. o.
0. 0.
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O‘
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.



HNF-1685 REV. 0

222-~S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

S99T1735-DUP
File ID: 17a1716.CNF

Counted on: 10/27/99 €21:57
Detector: AEAl17

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 2277.2 2277.2 363.012 363.012 10.000 3.003 5.000 1.547
27? 8.5 9.5 303.707 303.585 8.000 3.308 ° 4.000 1.008
3 66.0 66.0 229.550 229.550 10.000 3.625 5.000 2.495

'PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count ${err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m ucCi/ea
1 Pu236 0.982 5.755 5,756 -.0010.01 56.57 1.2 2220.3 0.100E-02
2 2?2?27 5.483 0.33 16.5
3 Pu239 0.026 5.147 5.142 0.0050.02 1.51 7.3 58.2 0.262E-04

Pu240 5.144 5.142 0.002 58.2 0.262E-04

Totals: 1.008 <--valid peaks only--> 58.09

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441

Efficiency = 0.0260 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total 2 Recovery
Raw spectrum 27664.0 . 100.000
Smoothed 27664.3 100.001
Composite fit 28044.1 101.374
Residuals -380.1 -1.374

Analyzed by: _
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HNF-1685 REV. 0

v

Spectrum 17al1716.CNF
1l Legend: Raw = .... Modeled Peaks = ],2,.., etc Display Max.: 13529.2

NN

1
- 1

o....lo.....'l
Ill.lll..............I.'....“---....-..I.l.
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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
isl
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
1.
1.
2.
1.
1.
0'

0.

0.
0.
OI
1.
1.
o.
o.
1.
0.
1.
1.
0.
1.
0.
0.
4.
3.
1'
0'
1.
0.
1.
23.

1.
1.
0.
o-

17a1716.CNF
0. 0.
1l o.
0. 0.
1. 0'
0. 0.
ol 0.
1. o.
ol 1.
1' o-
2- 2.
0. 0.
1. ’ o.
1. 0-
1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
O- 2.
6. 8.
47. 65.
3. 4-
1. 1.
5. 4.
OI 1.
0. 0.
9. 2.
a. 6‘
15. 8.
2. 1.
5. 2.
13. 12,
83. 130.
1024. 956,
2100. 1286.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1l Oo
o. 0.
o. 0.
0. 0.
0. 0.
0. 1.
0. 0.
o' o.
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HNF-1685 REV. 0

WORKBOOK PAGE: STD1 | x?l( al »
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-983-104(B LIQUID
TE COUNTED ; - 20 AEAFRAC  (C238)
8TD PLE VOLUME in mL 8§ | 238 AEAFRAC  (C238)
PLE DILUTION FACTOR DF A U 239 AEAFRAC  (C239)
31583 ER VOLUME in mL SPKV TAL AT COUNTS
GEST DILUTION FACTOR DOF T COUNT TIME {MIN)
23001 ER BOGK NO KGROUND incpm  (
CTOR NUMBER . Cih U 238 cpm
Lauib FFICIENCY FACTOR EFF 0.335JPu 238 cpm
ER PREPARATION DATE 08/30/99 U 239 com
99004002 ER PREPARATION VALUE L 2687.000AEA COUNT TIME
DECAY CORR'D VALUE L 2585.204 JPu 2307240 pCIL
0 238 TRACER VALUE {dpmimL) 0.000
ANDARD BOOK NO i e
N/A TANDARD VALUE in uCiimL 1.260E-04

Time = Date Counied - Tracer Preparation Date
Decay Corrd Value = Pu-238 Preparstion Value *[e to the power of {{4n2 * Decay Time/1040.95}]
238 Tracer Recovery = (Total AT Counts [ TC -Bkg)* 1/EFF *C238*100/Pu-236 Decay Cor'd Value * SPKV
S 4 230/240 pCIL = (C230)(Pu 238 Decay Cor'd Value)}{SPKV){1000mL/LYDF)}{DDF) / [(C238)(SS)(2220000 dpm/yCi))
u 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Vaiue *SPKV *Pu 236 Tracer Recovery / 100}
W o 238 PCIAL = [(Pu 238 dpm){OF)(DDF)(1000mLAL)] / [(Pu-238 Tracer Recovery /100)(2220000 dpm/uCi)(D pAL)(SS)]
Counting Eror = Square Root of [(1/(Pu 238 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min})] * 1.96 * 100

238/240 pCl/mL 1.25E-04 DETECTION
ative Counting Error - 1.7% LEVELS
n uClimL
Pu 239/240
A 7.91E-08
1Py 236 Tracer Recovery = 93.6%
Analyst: . AKL Date: 28-0ct-89
nature of Chemist ' JFR Date: LAaovTe
STANDARD.WB1 REV 1.0 943128ML i
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WORKBOOK PAGE: BLANK2
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-53 104(B W LI|] BN

DATE COUNTED #{PU 236 AEA FRAC __ (C238) 0.999
AMPLE VOLUME in mL SS ; 0P 238 AEA FRAC  (C238) 0.000
PLE DILUTION FACTOR PU 239 AEA FRAC  (C239) 0.000
RACER VOLUME in mL L e OTAL AT COUNTS 2580
DIGEST DILUTION FACTOR AT COUNT TIME (MIN) 30
RACER BOOK NO JBACKGROUND incp (Bkg)_ 0.030
DETECTOR NUMBER - 301PU 238 cpm 51.570
[ wauip  JEFFICIENCY FACTOR EFF 0.3347 |Pu 230 cpm 0.000
RACER PREPARATION DATE 08/30/99 JPL 239 cpm 0.000

ACER PREPARATION VALUE (dpm/mL) 2687.00JAEA COUNT TIME 480
PU-2368 DECAY CORR'D VALUE {dpm/mL) 2585.20] Pu 238/240 pCIL = < 3.523E-02
PU-238 TRACER VALUE (dpmim 0.00

Decay Time = Date Counted - Tracer Preparation Date

Pu-238 Decay Corr'd Value = Pu-238 Preparation Value *[e to the power of {(-n2 * Decay Time/1040.95}]

Pu 238 Tracer Recovery = (Total AT Counts / TC -Bkg)*C238*100/(Pu-236 Decay Corr'd Value * SPKV*EFF)

Pu 238/240 puCi/L = (C238)(Pu 238 Decay Corr'd Value}(SPKV){1000mL/L)(DF)(DDF) / [(C236)(SS)D g/L}2220000 dpm/puCi)}
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF ® C238] - (Pu-238 Tracer Value *SPKV "Pu 236 Tracer Recovery / 100)
Pu 238 PCU/L = [(Pu 238 dpm){DF)DDF){1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(S8)]
Relative Counting Error = Square Root of [(1/(Pu 238 cpm * min)) + {1/ {Pu 238 or 239/240 cpm * min))] * 1.96 = 100

Pu 239/240 uCl/mlL < 3.52E-05 DETECTION
Relative 00untlng Error = 100.0% LEVELS
' in pClmL
NOTE: Pu 238 Resultls a LESS THAN Value. Pu 239/240
Pu 238 uCimL < 3.52E-05 3.52E-05
Relative COuntl_ng Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 99.3% 3.52E-08
Analyst: - A " AKL Date: 28-Oct-99
nature of Chemist: JFR Date: [ Loy P9

BLANK.WB1 REV 1.0 943128ML
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HNF-1685 REV. 0

WORKBOOK PAGE: SAM3

|
LIQUID / SAMPLE

TTPU 238 AEA FRAG C236)

Pu 238 and 239/240 : LA-843-128 (VOID) or LA-963
DATE COUNTED f

| sAamPLE  JSAMPLE VOLUME in mL

PU 238 AEA FRAC _{C238)

PLE DILUTION FACTOR PU 230 AEA FRAC (C239)

31583 RACER VOLUME in mL OTAL AT COUNTS

T COUNT TIME (MIN} _

DIGEST DILUTION FACTOR

RACER BOOK NO

CKGROUND in cpm Eexg)l ;

DETECTOR NUMBER

PY 238 cpm 52,270

0.335PU 238 com

FFICIENCY FACTOR
ER PREPARATION DATE 08/30/99 fpu 238 cpm
ER PREPARATION VALUE (dpm/mL) 2887.000 JAEA COUNT TIME
PJ-236 DECAY CORR'D VALUE _ (dpm/mL) 2585.204] Pu 239/240 uCiL, » < 3.5412E-02
[ 0 JPu-238 TRACER VALUE {dpm/mL) 0.000

Decay Time = Date Countad - Tracer Praparation Date

Pu-236 Dacay Coir'd Vahss = Pu-238 Preparstion Value “[e 1o the power of {(n2 * Decay Time/1040.95))
Pu 236 Tracer Recovery ® (Total AT Counts / TG -Bkg) “C236°100/(Pu-238 Decay Corr'd Value * SPKV * EFF)
pu 230/240 CIA. = (C236)(Pu 236 Decay Cor'd Value)(SPKV)(1000mL/LYDF)(DDF) / [(C238)(SS)(D g/L)(2220000 dpm/y:Ci]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF " C238] - (Pu-238 Tracer Value "SPKV *Pu 238 Tracer Recovery / 100)
by 238 PCHL = [(Pu 238 dpm)(DF)(DDF){1000mLIL)] / [(Pu-238 Tracer Recovery /100)(2220000 dpmiuCi)(D g/L)(SS)]
ative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.66 * 100

Pu 239/240 chIIml. < 3.54E-05 DETECTION
Relative Counting Error - 100.0% LEVELS
. in pClimil
OTE: Pu 238 Result Is a LESS THAN Value. Pu 2397240
238 pCimL < 3.54E-05 3.54E-05
Relative Counting Error = 100.0% Pu 238
Pu 238 Tracer Recovery i 99.3% 3.54E-05

: o~ 0 AKL Date: 28-0ct.99
nature of Chemist: JFR Date: S Aoy 9P
SAMPLE.WB1 REV 1.0 ML
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WORKBOOK PAGE: DUP4

HNF-1685 REV. o

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-1 04(B LIQUID / DuUP
DATE COUNTED '0CT-27-98JPU 236 AEA FRAC (C236) 1,004
I VOLUME in mL ss .0.100 JPU 238 AEA FRAC (C238) 0.000
SAMPLE DILUTION FACTOR DF 1.000JPU 238 AEA FRAC (C239) 0.000
[ 31883 JTRACER VOLUME inmL sprvl 0.100[TOTAL AT COUNTS 2524]
DIGEST DILUTION FACTOR DDF T COUNT TIME (MIN) 30
R BOOK NO “1aB8e BACKGROUND in cpm (Bkg) 0.030
DETECTOR NUMBER - 20}Pu 238 cpm 48.180
| eup  JEFFICIENCY FACTOR EFF 0.335 U 236 cpm 0.000
RACER PREPARATION DATE 08/30/99 Jeu 235 cpm 0.000
RACER PREPARATION VALUE (dpm/mL) 2687.000 JAEA COUNT TIME 430
PU-238 DECAY CORR'D VALUE  (dpm/mL) 2585.204] Pu 239240 yCI. = < 3.5656E-02
PU-238 TRACER VALUE {dpm/mL) 0.000
[ NnA ]
Decay Time = Date Counted - Tracer Preparation Date
P1-236 Decay Cor'd Value = Pu-238 Preparation Velue *[e o the power of {(-In2 * Decay Tima/1040.95}]
Pu 238 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236"100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
Pu 230/240 UCVL = (C239){Pu 238 Decay Corr'd Valus)(SPKV)(1000mLALYDF)DDF) / [(C236)(SS)(D g/L)(2220000 dpmAuCi))
Pu 238 dpm = [(Totsl AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 UCIL = [(Pu 238 dpm)(DFYDDF){(1000mLIL}] / [(Pu-238 Tracer Recovery /100)(2220000 dpmiuCi)(D g/L)(SS)]
tive Counting Error = Square Root of [(1/(Pu 238 cpm * min)) + {1/ (Pu 238 or 238/240 cpm * min))] * 1.96 * 100
Pu 239/240 pCUmL < 3.57E-08 DETECTION
Relative Counting Error = 100.0% LEVELS
in pCliimL
OTE: Pu 238 Resuitis a LESS THAN Value. Pu 239/240
Pu 238 pCimlL < 3.8TE-05 3.57E05
Relative Counting Error = 100.0% Pu 238
Pu 238 Tracer Recovery = 87.6% 3.57E-05
IAnaryu: A P AKL Date: 28-Oct-99
{signature of Chemiat ( JFR Dats: V772304
SAMPLE.WB1 REV 1.0 ML : f

1\843126\0UT\31563.WB1
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WORKBOOK PAGE: SAMS

HNF-1685 REV. 0

}
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B \ LIQUID / SAMPLE
TE COUNTED ETAT09IPU 238 AEA FRAC (C236) 0.973
BAMPLE PLE VOLUME in mL ss| 0.100§PU 238 AEA FRAC {C238) 0.000
PLE DILUTION FACTOR DF}: 0JPU 238 AEA FRAC {C239) 0.028 ]
31853 ER VOLUME in mL SPRVE: HTOTAL AT COUNTS 2483
GEST DILUTION FACTOR DDF T COUNT TIME (MIN) 30
23901 ER BOOK NO : _-JBACKGROUND in cpm (Bkg) 0.030
CTOR NUMBER oo d0lPU 236 cpm 86.460
LIQUID FICIENCY FACTOR EFF 0.338 )Py 228 cpm 0.000
ER PREPARATION DATE 08/30/99 |Pu 235 cpm 1.510
$9004002 ER PREPARATION VALUE (dpmémL) 2687.000 COUNT TIME 480
U-238 DECAY CORR'D VALUE  (dpm/mL) 2619.863] Pu 239/240 pCi. = < 4.0118E-02
0 U-238 TRACER VALUE {dpm/mL) 0.000
NA
Time = Date Counted - Tracer Preparstion Date
S99T001734 u-238 Decey Corn’'d Vaiue = Pu-238 Preparation Value “le to the power of {(-In2 * Decay Time/1040. 95)]
236 Tracer Recovery = (Total AT Counts / TG -Bkg) *C236*100/(Pu-238 Decay Corrd Value * SPKV * EFF)
236/240 uCiAL = (C238)(Pu 238 Decay Corr'd Value)(SPKV)(1000mLAYDFXDDF) / I(C236)(SS)(D ¢/L)(2220000 dpm/uCi)]
238 dpm = ((Tota) AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Py 238 Tracer Recovery / 100)
U 238 CIAL = [(Pu 238 dpm)(DF)(DDF)(1000mLAL)) / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/LKSS)]
Counting Error = Square Root of [(1/(Pu 236 com * min)) + (1 / (Pu 238 or 238/240 cpm * min})] * 1,96 * 100
u 239/240 pCUmL < 4.01E-05 DETECTION ‘
lative Counting Error - 7.4% LEVELS
in pCi¥mL
TE: Pu 238 Resuit Is a LESS THAN Vaiue. Pu 239/240
239 pCimL < 4,01E-08 4.01E-05
iative Counting Error = 100.0% Pu 238
u 238 Tracer Recovery = 80.7% 4.01E05
t: P ; | -~ AKL Date: 28-Oct-58
nature of Chemist; M JFR Date: / /&J b4 9
SAMPLE.WB1 REV 1.0 28ML
473
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HNF-1685 REV. 0

WORKBOOK PAGE: DUPS _ f
Pu 238 and 239/240 : LA-843-128 (VOID) or LA-953-104(B LIQUID / ouP
TE COUNTED “ DUGY-27.89 JPU 238 AEA FRAC (c230) § .. . osez
Dup PLE VOLUME in mL 88 238 AEA FRAC (ce®) J . 0.000
PLE DILUTION FACTOR DF ) JPU 239 AEA FRAC (C239) 0,028
31883 ER VOLUME In mL SPKV 0JTOTAL AT COUNTS 2084/
IGEST DILUTION FACTOR DDF T COUNT TIME (MIN) _ 0
23901 ER BOOK NO : JBACKGROUND in cpm B} - 0.030
CTOR NUMBER c 20U 238 L 53.940
LIQUID FFICIENCY FACTOR EFF 0.335}Pu 238 cpm 0,000
R PREPARATION DATE 08/30/99 Jru 238 cpm - 1,880
99004002 ER PREPARATION VALUE (dpm/mL) 2687.000 COUNT TIME o 480
238 DECAY CORR'D VALUE _ (dpm/mL) 2585.204f Pu 239/240 pCIL = < 3.5576E-02
0 U-238 TRACER VALUE (dpm/mL) 0.000
N/A
Time = Date Counted - Tracer Preparation Date
8997001734 238 Decay Corr'd Value = Pu-236 Preparation Vaius “Je to the power of ({42 * Decay Time/1040.95))
238 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)
239/240 pCILL = (C239){Pu 236 Decay Corrd Value)(SPKV)(1000mL/LYDF)DDF) / [(C238)(SS)(D g/L)}2220000 dpmyCi))
238 dpm = [(Total AT Counts 7 TC) - Bkg * /EFF * C238) - (Pu-238 Tracer Valus "SPKV *Pu 238 Tracer Recovery / 100}
238 UCIL = [(Pu 238 dpm)(DFYDDF)1000mLIL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCIND g/LXSS))
Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 238/240 cpm * min))] * 1.96 * 100
239/240 pCumL < 3.56E-08 DETECTION
tive Counting Error - 7.3% LEVELS
' in pCiml.
TE: Pu 238 Result Is a LESS THAN Value. Pu 239/240
u 238 pCiml < 3.58E-08 3.56E-05
lative Counting Error - 100.0% Pu 238
238 Tracer Recovery = 100.4% 3.58E-08
—_— ) o AKL Date 28-Oct-99
prature of Chemist: ( JFR Date: [oy? T
SAMPLE.WB1 REV 1.0 BML
474
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HNF-1685 REV. 0

WORKBOOK PAGE: SAM7
Pu 238 and 239/240 : LA-843-128 (VOID) or LA-963-
DATE COUNTED .

[ SAMPLE ___JSAMPLE VOLUME in mL

PLE DILUTION FACTOR

[ 31883 ITRACER VOLUME in mL

DIGEST DILUTION FACTOR

OTAL AT COUNTS
AT COUNT TIME (MIN}

| @puzn01  TRACER BOOK NO
DETECTOR NUMBER
[ uauip  JEFRACIENCY FACTOR
ER PREPARATION DATE
RACER PREPARATION VALUE (dpm/mL) 2687.000JAEA COUNT TIME
pU-236 DECAY CORRD VALUE  (dpmvmL) 2888.204] Pu 2391240 yCiLL =
[ 8 JPu.238 TRACER VALUE {dpmimL) 0.000

[ A
Decay Time = Date Counted - Tracer Preparstion Date

38 Decay Corr'd Value = Pu-238 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95)]

Py 238 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236"100/(Pu-238 Decay Corr'd Value * SPKV * EFF)

Pu 239/240 PCVL = (C239){Pu 238 Decay Cor'd Vaiue)(SPIV)(1000mUL)(DF)(DODF)  [(C238)(SSKD gL} (2220000 dpm/uCi]

Pu 238 dpm = [{Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pyu 238 Tracer Recovery / 100)

Pu 238 uCUL = [(Pu 238 dpm){DF){DDF){1000mLL)) / [(Pu-238 Tracer Recovery /100)(2220000 dpm/uCiiD g/L)(SS)]

Relative Counting Error = Square Root of [(1/(Pu 238 cpm * min)) + (1 / (Pu 238 or 238/240 cpm * min))] * 1.98 * 100

235/240 pCUmL < 3.T6E-05 DETECTION
ive Counting Error = 17.7% LEVELS
] in pCUmL
DTE: Pu 238 Result is a LESS THAN Value. Pu 238/240
Pu 238 uCimL < 3. T8E-05 3.76E-05
ative Counting Error - 100.0% Pu 238
238 Tracer Recovery n 95.4% 3.76E-08

28-Oct-59

st: 2 - Date:
natue of Chemist “%Mﬁ_. JFR Dats Lday 29
L

SAMPLE WB1 REV 1.0
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. HNF-1685 REV. 0

WORKBOOK PAGE: DUPS

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104 wla LIQUID/ puP
o F-2T- 90 cae) | . .. oo8
cny |- o@
cxg L oom
OTAL AT COUNTS o aer
TCOUNTTIME(MIN) L - 30
KGROUND in cpm Gkl 0.030)
s
. .:"1;31‘:
RACER PREPARATION VALUE (dpm/mL) 2687.000JAEA COUNT TIME o A8l
PU-236 DECAY CORR'D VALUE  (dpm/mL) 2585.204] Pu 2391240 uCiN. = < 3.5578E-02]

{dpmémL} 0.000

b ‘Time = Date Countad - Tracer Preparation Date

Pu-236 Decay Con'd Value = Pu-238 Preparation Value “[e to the power of {{Hin2 * Decay Time/1040.85)]

Pu 238 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)

Pu 236/240 PCIL = (CZ38)(Pu 238 Decay Comr'd Value)(SPKV)(1000mL/LYDFYDDF) / [(C238XSS)HD g/LH2220000 dpm/uCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 238 Tracer Recovery / 100)
Pu 238 pCIL = [(Pu 238 dpm){DF){DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCIND g/L}(SS)

Re s Counting Error = Square Root of [(1/{Pu 238 cpm * min)) + (1 / (Pu 238 or 2367240 cpm * min))] * 1.96 * 100

< 3.56E-05 DETECTION
7.4% LEVELS
in uClimL
Pu 239/240
< 3.58E.05 3.56E.05
- 100.0% Pu 238
- 101.2% 3.56E-05

AKL Date: 28-Oct-99

lyst. N :
[signature of Chemist: M JFR Date: LA G
SAMPLE WB1 REV 1.0 943128M g
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!

worklistdata2 Version 3.0 01/04/99 . Page: 1
11704755 09:04 HNF-1685 REV. 0

LABCORE Completed Worklist Report for Worklist# 31626

Analyst: akl Instrument: AB20 Book#:
Method: LA-953-104 Rev/Mod _B-/

Worklist Comment: S-111 GRAB, @PU23901, STD:1.0mL, SS by Ludlum. skm
Seq Type  SampleF R A Test  Matrix  Actual Found DL or Yield Unit

4 DUP 899T001737 O F @PU23501 PUIISOLE BOLID 1.00 2.68R+00 2.680 % Ct Brror

Final page for worklist# 31626

Analyst Signature Date Analyst Signature Date

ewer Signa

Units shown for QC (BLK/BKG) may nof refiect the actual units.
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HNF-1685 REV. 0
LABCORE Data Entry Template for Worklist# 31626

11/02/99 10:27
ws2

Page: I

Analyst: B;" k Instrament: PUO1 o2 Book# (:,(Q 5‘;7

Method: LA-953-104 Rev/Mod PD
Worklist Comment: S-111 GRAB, @PU23901, STD:1.0mL, SS by Ludlum. skm

8 Type " Sampled R A Test Matrix Group# Project
1 STD @PU23%01 SOLID
2 BLNK-PREP @PU23901 SOLID

3 SaMPLE 599T001737 ¢ F @PU23901 SOLID 93000304 S-111 GRAB
Analytes Requested: PU23901 , PU23501E, PU23901T :

4 DUP §99T001737 O F @PU23901 SOLID

Final page for worklist # 31626

%ﬂpﬁg M ?? ture Date & //5

/- -7 7

Data Entry Comments:

5 = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF'1685 REVJ' o

222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSIS

Peak
ID
1
27
3
Peak
ID Isotope
1 Pu23é
2
3 Pu239
Pu240
Totals:

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

WL31626-STD-PU
File ID: 2a2097.CNF

Counted on: 11/ 3/99 @19:19
Detector: AEA2

Geometry number: 1

Count time: 28805. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final 1Initial Final 1Initial Final
2293.4 2293.4 362.020 362.020 10.000 2.688

14.5 14.5 2302.241 302.204 10.000 5.726
2962.5 2962.5 228.692 228.692 10.000 2.924

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.456 5.755 5.755 0.0000.01 53.43 1.2
???? 5.480 0.64 11.5
0.518 5.147 5.142 0.0050.01 60.68 1.1
5.144 5.142 0.002

0.974 <--valid peaks only--> 114.11

DETECTOR CALIBRATION
Energy (MEV) = 4.090 + (0.0046)*Channel
Energy range (MeV): 4.090 TO 6.445
Efficiency = 0.2183 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Tau
Initial Final
5.000 1.489
5.000 1.416
5.000 2.273

Activity
d/m ucCi/ea
249.8 0.113E-03

278.0 0.125E-03
278.0 0.125E-03

Itenm Total % Recovery
Raw spectrum 56225.0 100.000
Smoothed 56225.0 100.000
Composite fit 55088.8 97.979
Residuals 1136.2 2.021

Analyzed by:

VR
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Spectrum 2a2097.CNF

HNF-1685 REV. 0
Display Max.:

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc
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Raw Data Dump for AEA Spactrum:

1
11
21
31
41
51

61

71

81

91l
101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
0-
2.

1.

o.
0.
1.
o.
2.
1'
1.
2.
2'
o‘
0.
2.
3'
4.
2.
5.
2.
5.
9.
11.
25.
97.
879.
1278.
2.
2.
1.
2.
7.
12.
16.
3.
8.
12.
53.
984.
2914.
5.
1.
2.
o.
1.
0.
o.
0.
0.
0.
2.
0.
1.
0.

0.
0.

1.

2a2097.CNF
0. 0.
0. 0-
3. 1.
1. 2I
0. 1.
1‘ 1.
1. 4.
1. 1.
1. 0.
1. 1.
1. 2.
2. 4.
0. 2.
0. 5.
3. 2.
1. 0.
4. 0.
9. 3.
5. 9.
9- 12.
31. 32.
249. 347.
1840. 2385.
24. 6.
4- 4.
1. 2.
1. 3.
1. 4.
8. S.
10. 9.
10. 9.
3. 3.
13. 6.
18. 21.
106. 159,
881. 780.
1136, 408.
3. 1.
OI 1-
2. 1.
1I 0.
1. 0.
0. 0.
0. o'
0. 0.
1I 0.
1. 0.
0. 0.
0. 0.
0. 0.
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0.
0.
1.
0.
1.
s
1.
2,
o.
10
30
6.
3.
1.
3.

lz2.
25,
203,
989.
97.
2-
1.
1.
0.
0.
1.
o.
0.
o.
2.
o.
0'
o.

o-
2.

1.

0.
0.
2.
0.
1.
o.
o.
0.
2.
1.
1.
2.
0.
3.
1.
o.
6'
20
9l
19.
61.
608.
3677,
3.
5.
5.
l.
2.
8.
11.



222-S Analytical
ALPHA
Rev. 2

GENERAL

ENERGY
.10

HNF-1685 REV. C

Laboraratory

DATA REDUCTION REPORT

SAMPLE
WL31626-BLK-PU

File ID:

Counted on:
Datector:
Geometry number:

3a3037.CNF

11/ 3/99 19:20
AEA3
1

ANALYSIS

Count time: 28805. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 2083.5 2083.5 362.876 362.876 10.000 3.072 5.000 1.594
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obse. Diff. FWHM Rate c¢/m @95 d/m uci/ea
1 Pu23é 0.993 5,755 5.757 -.0020.01 51.85 1.2 227.7 0.103E-03

Totals: 0.993 <--valid peaks only--> 51.85

DETECTOR CALIBRATION

Energy (MEV) =
Energy range (MeV):
Efficiency =

(Data reduction compression factor:

4.087 + (0.0046)*Channel

4.087 TO 6.443
0.2323 CPM/DPM
1-)

TOTAL COUNT DATA:

Itenm Total % Recovery
Raw spectrum 25066.0 100.000
Smoothed 25065.9 100.000
Composite fit 24891.4 99.303
Residuals 174.6 0.697
Analyzed by:
VR
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~ | | HNF-1685 REV. 0

Spectrum 3a3037.CNF
1l Legend: Raw = ,,.,. Modeled Peaks = 1,2,.., etc Display Max.: 12300.3
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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

L

0.
ol
1.
0.
0.
0.
0.

0.
0.
0.
0.
0.
2.
0.

0.
0.
2.
0.
0.
0.
0.
0|
2.
ol
1.
1.
0.
O'-
0.
o.
3.
2.
0.
0.
2.
0.
3.
4.
0.
1.
3.
3.
2.
5.
7.
4.
3.
19.
78.
881.
2566.
1.
2.
l.
0.
1I
o.
0.
O.
0.
0.
o.
o.
ol

o.
0.

3a3037.CNF
0. 0.
0. 0.
1. 0.
2. 0.
1. O.
0. 1.
0. 0.
1. 0.
a. 0.
0. 0.
1. 3.
1. 1.
1. ol
0. 4.
0. o.
0. a.
1. 1.
0. 4.
3. 1.
0. 1.
2. 1.
a. 2.
2. 4.
1. 3.
2. 1.
3' 5.
1. 1.
1. 5.
11. 9.
4. 1.
9. 5.
0. 6.
4. 9.
14. 14.
98, 122.
2930. 894.
1852. 1097.
1. 0.
2- 1.
0. 1.
0. 0.
0. 1.
2. 2.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
OI 1.
0. 0.
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GENERAL

Peak
ID
1
2
3
Peak
ID Isotope
1 Pu23é
2 Pu238
Am241
3 Pu239
Pu240
Totals:

HNF-1685 REV. 0

222-8 Analytical Laboraratory

ALPHA ENERGY ANALYSTIS

Rev. 2.10
DATA REDUCTION REPORT

SAMPLE
599T001737-SAM-P
File ID: 4a4132.CNF

Counted on: 11/ 3/99 @19
Detector: AEA4
Geometry number: 1

121

Count time: 28804. Sec

PEAK ANALYSIS

Tau

Initial Final
5.000 1.493
4.000 1.342
6.000 2.546

Peak height Peak center FWHM
Initial Pinal Initial PFinal Initial Final
2085.6 2085.6 360.744 360.744 10.000 2.714
55.6 55.6 302.355 302.345 8.000 2.879
597.1 597.1 228.161 228.161 12.000 3.520
PEAK RESULTS
Peak Error Limit: 30%
AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
0.759 5.755 5.745 0.0100.01 48.87 1.3 226.2
0.022 65.487 5.476 0.0110.01 1.44 7.5 9.1
5.479 5.476 0.003 7.0
0.207 5.147 5.135 0.0120.02 13.32 2.5 60.4
5.144 5.135 0.009 60.4
0.988 <--valid peaks only--> 63.63
DETECTOR CALIBRATION
Energy (MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441
Efficiency = 0.2204 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Itenm Total % Recovery
Raw spectrum 30914.0 100.000
Smoothed 30914.0 100.000
Composite fit 30545.4 98.808
Residuals 368.6 1.192
Analyzed by:
VR

Activity
ucCi/ea
0.102E-03
0.410E-05
0.314E-05
0.272E-04
0.272E-04
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HNF-1685 REV. 0

Spectrum 4a4132.CNF
l Legend: Raw = ,.,... Modeled Peaks = 1,2,.., etc Display Max.: 9826.5
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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'
o.
0.
o.
0.
0.
2.
0.
0.
0.
1.
2.
1.
1.
2..
1.
2.
4.
4.
3.
4.
17.
211.
388.

223.
242.
0.

0.
o.
0.
1.
4.
0.
OC
1.
1.
1.
1.
1.
1.
2.
4.
2.
2.
3.
2.
3l
8.
33.
295.
117.
0.
3.
2.
1.
7.
20.
82.
6‘
8.
9.
76.
885.

0.
00
2.
0.
3.
2.
2-
1.
0'
4-

4a4132.CNF
0. 0.
0. 0.
1. 2.
0. 2.
1. 1.
OI 2.
o. 1.
1' 1.
0. 0.
1. 1.
2. 3.
3. 2.
4. 1.
1. 2.
2. 3.
2. 1.
5. 4.
2. 2,
3. 1.
2. 3.
5. 10.
68. 77.
424. 584.
14. 3.
1. 1‘
1. 1.
2. 1.
3' 4-
9. 14.
26. 29.
34. 19.
4. 7.
9' a.
15. 18.
152. 208.
819. 933,
241. 39,
Q. 1.
1. Ol
1. 0.
1. a.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
O. 3.
0. 0.
0. 1.

487

HNF-1685 REV. 0

0.

0.
1.
5.
2.
1.
1.
2'
0.
2.
1.
2.
6.
4.
3.
5.
1.
4.
0.
3.
4'
5.
147.
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GENERAL

HNF-1685 REV. 0

222-8 Analytical Laboraratory
ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
§99T001737-DUP-P
File ID: 5a5553.CNF

Counted on: 11/ 3/99 @19:22
Detector: AEAS
Geometry number: 1

count time: 28804. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

ID Initial Final 1Initial Final 1Initial Final Initial Final
1 2174.8 2174.8 359.551 359.551 10.000 2.849 5.000 1.495
2 57.2 57.2 301.411 301.394 10.000 3.111 5.000 1.414
3 621.7 621.7 227.469 227.469 12.000 3.727 6.000 2.672

PEAK RESULTS

Peak Error Limit: 30%

Peak AEAR Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.770 5.755 5.745 0.0100.01 52.83 1.2 224.6 0.101E-03
2 Pu23s 0.022 65.487 5.477 0.0100.01 1.54 7.3 8.9 0.400E-05

Am241 5.479 5.477 0.002 6.8 0.307E~05
3 Pu239 0.206 5,147 5.137 0.0100.02 14.17 2.4 59.0 0.266E-04
Pu240 5.144 5.137 0.007 59.0 0.266E-04
Totals: 0.999 <--valid peaks only--> €8.54
DETECTOR CALIBRATION
Energy (MEV) = 4.091 + (0.0046) *Channel
Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.2400 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 32941.0 100.000
Smoothed 32940.9 100.000
Composite fit 32902.5 99.883
Residuals 38.5 0.117

Analyzed by:
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HNF-1685 REV. 0

Spectrum 5a5553.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 12161.9
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Raw Data Dump for AEA Spectrum:

1l
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

O-
0.
0.
0.
2.
0.
1.
0.
1.
0.
1.
2.
0.
4.
5.
4.
0.
0.
1.
1.
2.
33.
248.
302.
3.
2.
4.
3.
3.
24.
70.
2.
4.
11.
70.
1017.
2497.
1.
0.
1.
1.
0.
0.
0.

0.
0.

0.
0.
o.

0.
0.
2.
0.
o.
0.
ol
00
0.
1.

17.

o.
0.
2.
1.
1.
0.
1.
0.
1.

o.
0.
1.
o.

5a5553.CNF
0. 0.
0. O-
1. 0.
0. 1-
1- 1.
0. ol
1. OI
2. 0.
0. 0.
0. 1l
o. O.
0. 2.
3. 3-
3. 0.
3. 4.
3. 1‘
1. 3.
2. 0'
1. 0.
4. 0.
8. - 11.
84. 114.
546. 667.
10. 3.
1‘ 2.
a. 3.
0. 2.
4. 4.
9. 8.
31. 31.
11. 8.
5I 2.
11. 12.
11. 20.
242. 338.
1107. 1394.
50. 10.
0. 1.
0. 0.
1. 0.
0. 1.
1. 2.
1. 0.
g. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. O'
0. O.

HNF-1685 REV. 0

0.
1.
1.
0.
1.
0.
1.
2.
0.
1.
l.
1.
0.
1.
4.
1.
0.
1.
2.
7.
11.
151.
731.
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WORKBOOK PAGE: STD1

HNF-1685 REV. 0
|

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-1 04!34!&5" dgq LIQUID STD
DATE COUNTED ' NOV-03-89]pu 236 AFAFRAC  (C226) 0.456
SAMPLE VOLUME in mL 88 ~ 1,000JPu 238 AEAFRAC  {C228) 0.000
PLE DILUTION FACTOR DF 1.000JPu 239 AEAFRAG  (C239) 0.518
ACER VOLUME in mL SPKV _ .. 0400 JTOTAL AT COUNTS 5255
DIGEST DILUTION FACTOR DOF SN IR JAT COUNT TIME (MIN) 30
RACER BOOK NO 18859 BACKGROUND in ¢cpm (Bkg) 0.130
DETECTOR NUMBER 20]Pu 28 cpm 53.430
FICIENCY FACTOR EFF 0.335Pu 228 cpm 0.000
RACER PREPARATION DATE 08/30/99 Jeu 239 cpm 60.680
ACER PREPARATION VALUE (dpm/mL) 2687.000 JAEA COUNT TIME 480!
pU-236 DECAY CORR'D VALUE  (dpm/mL) 2573.182]Pu 238/240 pCilL 1.3167E-01
[ o Jpu-238 TRACER VALUE {dpm/mL) 0.000
ISTANDARD BOOK NO 46B57
[ WA [STANDARD VALUE in uCmL 1.260E-04
cay Time = Date Counted - Tracer Preparation Date
Pu-238 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95))
Pu 238 Traces Recovery = (Total AT Counts / TC -Bkgy* 1/EFF *C238*100/Pu-236 Decay Corr'd Value = SPIKV
i IPu 239/240 uCI/L = (GZ38)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLLY{DF)(DDF) / [(C236)({S5)(2220000 dpm/uCi))
Pu 238 dpm = [(Total AT Counts / TG} - Bkg * 1/EFF * C238] - (Py-238 Tracer Value *SPKV *Pu 238 Tracer Racovery / 100)
Pu 238 LCIAL = [{Pu 238 dpm)(DF)(DDF)1000mLIL)] / [(Pu-238 Tracer Recovery /100)(2220000 dpm/uCi)(D ¢/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)} + (1 / (Pu 238 or 238/240 cpm * min))] * 1.96 * 100
Pu 239/240 pClimL 1.32E-04 DETECTION
Relative Counting Error - 1.7% LEVELS
in uCiimL
Pu 239/240
8.23E-06
236 Tracer Recovery = 92.7%
: a _ AKL Date: 04-Nov-89
rature of Chemist: Qetia H%‘- JFR Date: YA /oy F1
“mam 7

STANDARD.WB1 REV 1.0

L\B431200UT\31626.WeH 1
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WORKBOOK PAGE: BLANK2

HNF-1685 REV. 0

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953- 104(B-¢)m LI| sLnk-PREP
DATE COUNTED NOV-03-99 [PU 236 AEA FRAC __ (C236) 0.993
AMPLE VOLUME in mL SS 1.000JPU 238 AEA FRAC___ (C238) 0.000
AMPLE DILUTION FACTOR DF 1.000fPU 239 AEA FRAC __ (C239) 0.000
[ 31626  [TRACER VOLUME in mL spkv| 0.100JTOTAL AT COUNTS 2688
DIGEST GRAMS of SOLIDS/ : BNEIAT COUNT TIME (MIN) 30
| @PU23901  |TRACER BOOK NO 18859 |BACKGROUND incp (Bkg) 0.130
DETECTOR NUMBER 20JPU 236 cpm 51.850
EFFICIENCY FACTOR EFF 0.3347 JPu 238 cpm 0.000
RACER PREPARATION DATE 08/30/99 JPu 239 cpm 0.000
RACER PREPARATION VALUE (dpm/mL) 2687.00 JAEA COUNT TIME 480
PU-238 DECAY CORR'D VALUE (dpm/mL) 2573.18]Pu 239240 Clig = < 1.683E-03
[ 0 |pu-238 TRACER VALUE {dpm/m 0.00

Decay Time = Date Counted - Tracer Preparation Date

. JPu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {{-In2 * Decay Time/1040.85}]

Pu 238 dpm =

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV*EFF)
Pu 239/240 uCilg = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)YDF) / [(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)
MPu 238 uCilg = [(Pu 238 dpm)(DF)(1000mL/L)] / [(Pu-236 Tracer Recovary /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))] * 1.6 * 100

Pu 239/240 uCilg < 1.68E-03 DETECTION
Relative Counting Error = 100.0% LEVELS
in yClig
NOTE: Pu 238 Result Is a LESS THAN Value. Pu 239/240
jPu 238 uClig < 1.68E-03 1.68E-03
Relative Countlr!g_Error 100.0% Pu 238
MPu 238 Tracer Recovery = 101.9% 1.68E-03
JAnalyst: AKL Date; 04-Nov-99
[Signature of Chemist: JFR Date: YA, 9D
BLANKWB1 REV 1.0 8ML
492
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WORKBOOK PAGE: SAM3

HNF-1685 REV. 0

953-1 04(B| A

Pu 238 and 239/240 : LA-943-128 (VOID) or LA LIQUID / SAMPLE
DATE COUNTED NOV-03-98 JPU 236 AEA FRAC {C236) 0.759
PLE VOLUME in ml, ss 1.000 JPU 238 AEA FRAC {C238) 0.022
PLE DILUTION FACTCR DF 4,000 JPU 239 AEA FRAC (C239) 0.207
ACER VOLUME in mL SPKV 0,100 [TOTAL AT COUNTS 3247
DIGEST GRAMS of SOLIDSAL Dgil. T COUNT TIME {MIN) 30
ER BOOK NO 18889 BACKGROUND in cpm _{Bkg) 0.130
DETECTOR NUMBER 20JPU 236 cpm ~_48.870]
EFF 0.335JPu 238 cpm 1.44D
RACER PREPARATION DATE 08/30/99 JPu 220 cpm 13.320
ACER PREPARATION VALUE {dpm/mL) 2687.000 COUNT TIME 430
J-236 DECAY CORR'D VALUE  (dpm/mL) 2573.182 Pu 239/240 yCilg 1.5189E-02
\J-238 TRACER VALUE (dpmémL) 0.000

|__sssTo01737 P

236 Decay Corr'd Value = Pu-238 Preparation Value *[e to the power of {{-In2 * Decay Tima/1040.85)]

Pu 238 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/{Pu-236 Decay Corr'd Value * SPKV * EFF)
Py 236/240 Cig = (C239)(Pu 238 Decay Corr'd Valua)(SPKV)(1000mUL){DF) / [{C238)(SS)D g/L)(2220000 dpm/uCi)]

Pu 238 dpm = {{Tolal AT Counts / TC) - Big * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 2368 Tracer Recovery / 100)
Pu 238 uClig = [(Pu 238 dpm)(DF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi){D gL }(SS))

e Counting Error = Square Root of [(1/Pu 238 cpm * min)) + (1 / (Pu 238 or 235/240 cpm * min))] * 1.88 * 100

Pu 239/240 WClig 1.52E-02 DETECTION
elative Counting Error = 2.8% LEVELS
In pCil
OTE: Pu 238 Resultis a LESS THAN Value Pu 239/240
u 238 pClig < 2.31E-03 2.31E-03
Relative Counting Error = 7.6% Pu 238
Pu 238 Tracer Recovery = 95.3% 2.31E-03
l&nllyﬂ: n AKL Date: 04-Nov-99
klg«ture of Chemist: JFR Date: S A PP
SAMPLE WB1 REV 1.0 3128ML
493
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HNF-1685 REV. 0

WORKBOOK PAGE: DUP4

I
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-10 B #H LIQUID/ P

U 238 AEA FRAC {C236}

JPU 238 AEA FRAC {Caas)

}JPU 239 AEA FRAC {C239)

OTAL AT COUNTS

T COUNT TIME (MIN)

CKGROUND in cpm

JiPU 238 cpm

EFF 0.3353Pu 238 cpm

ER PREPARATION DATE 08/30/88 JPu 230 cpm

CER PREPARATION VALUE (dpm/mL) 2687.000 COUNT TIME

PU-238 DECAY GORR'D VALUE _ (dpmimL) 2573182 Pu 233240 Clig 02

{dom/mL) 0.000

Time = Date Counted - Tracer Preparation Date

Pu-238 Decay Cor'd Value = Pu-238 Preparation Vilue “[e fo the power of {{-In2 * Dacay Time/1040.95}]

Pu 238 Tracer Recovery = (Total AT Counts / TG -Bkg) "C236°100/(Pu-238 Decay Corr'd Value * SPKV * EFF)

Pu 239/240 uClig = (C238)(Pu 236 Dacay Corr'd Value}SPKV)(1000mLILYDF) / [(C236)(SS)ND 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 uCiig = [(Pu 238 dpm){DF}{1000mL/L)] / [{Pu-238 Tracer Recovery /100)(2220000 dpm/uCiXD g/LN(SS)]

Relative Counting Error = Square Root of [{(1/(Pu 236 cpm * min)) + (1 / {Pu 238 or 238/240 cpm * min)}] * 1.96 * 100

1.42E-02 DETECTION
Emor = 2.7% LEVELS
In pCV
: Pu 238 Result Is a LESS THAN Value. Pu 239/240

< 2.07E-03 2.07€-03
= T7.3% Pu 238
= 100.2% 2.07E-03
Mﬂ: a - AKL Data: 04-Nov-89
[Signature of Chemist: JFR Date: 7/1/‘2|£9
SAMPLE.WB1 REV 1.0 128ML
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