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222-S LABORATORY 

TANK 241-SY-102, JANUARY 2000 COMPATIBILITY GRAB SAMPLES, 
ANALYTICAL RESULTS FOR THE FINAL REPORT 

1.0 INTRODUCTION 

This document is the format IV, final report for the tank 241-SY-102 (SY-102) grab samples 
taken in January 2000 to address waste compatibility concerns. Chemical, radiochemical, and 
physical analyses on the tank SY-102 samples were performed as directed in Comparibility 
Grab Sampling and Analysis Plan for Fiscal Year 2000 (Sasaki 1999). No notification limits 
were exceeded. 

Preliminary data on samples 2SY-99-5, -6, and -7 were reported in “Format I1 Report on Tank 
241-SY-102 Waste Compatibility Grab Samples Taken in January 2000” (Lockrem 2000). The 
data presented here represent the final results. 

2.0 SAMPLE RECEIVING AND APPEARANCE 

Five liquid grab samples were taken from riser 3 of tank SY-102 in January 2000 by the River 
Protection Project (RPP) per the tank sampling and analysis plan (TSAP) (Sasaki 1999). All 
samples were delivered to the 222-S Laboratory two days later. No field or trip blank samples 
were delivered to the laboratory. Sampling, appearance, and samplingdepth data for each 
sample are provided in Table 1.  The actual sampling depths differed slightly from those 
identified in the TSAP. 

Samples 2SY-99-5, 2SY-99-6, and 2SY-99-7 contained less than two volume percent settled 
solids. After the samples sat in the hot cell for 16 to 18 hours, a lighter-colored and more 
turbid layer had formed in samples 2SY-99-8 and 2SY-99-9. The volume percent settled solids 
reported in Table 1 and in the data summary report represent the volume of these layers. 
Within 24 hours, the layers had disappeared and did not reappear before the samples were 
subsampled on February 8, 2000. The layers were not comprised of solids and appeared to be 
denser liquid layers rather than gels. The formation and disappearance of the layers may have 
resulted from temperature fluctuations within the hot cell. 

Table 2 provides customer and laboratory sample number information, the sample type, and 
the analytical disposition of each sample. All tank supernate samples were loaded into the 
222-S Laboratory 11A hot cells where they were broken down and subsampled. Sample 
breakdown diagrams included as Attachment 1 show how each sample was subsampled and the 
analyses associated with each sample. 

3 
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Table 1. Sampling and Appearance Information for Tank SY-102 Grab Samples. 

2SY-99-9 
2SY-99-9 
2SY-99-8, -9 

1 2SY-99-5 

SOOToooO53 Tank Supernate Subsample Inorganic 
SOOToooO57 Tank Supernate Subsample Inorganic & Radiochemical 
SOOT000154 Centrifuged Solids PLM/EDS', Inorganic 

I- 
I2sy-99-7 

t-- 
2SY-99-8 I 
2SY-99-9 

1110100 1/12/00 317 < 2  

lllO100 1/12/00 375 < 2  

111Ol00 1/12/00 459 < 2  

1/10/00 1/12/00 555 8.6 

1110100 1112l00 639 15.1 

Cloudy, olive-colored liquid. No organic 
layer. 
Cloudv. vellow liauid. No oreanic laver. 

Cloudy, yellow liquid. No organic layer. 

Cloudy, yellow liquid. A less pigmented, 
bottom liquid layer formed 18 hr after sample 
load-in to the hot cell. The layer had 
disappeared before subsampling. 
Cloudy, yellow liquid. A less pigmented, 
bottom liquid layer formed 18 hr after sample 
load-in to the hot cell. The layer had 
disappeared before subsampling. 

4 
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3.0 SAMPLE HANDLING 

Copies of the chain-of-custody forms accompanying the samples are provided as Attachment 2. 
All five samples were loaded into the 2223 11-A hot cells where they were allowed to stand 
for approximately 18 hours. The samples did not clear appreciably, therefore they were 
centrifuged. The clarified supernate was subsampled by pipette. 

A small amount of solids was observed in samples 2SY-99-8 and 2SY-99-9. As directed by a 
revision to the TSAP (Sasaki 2000), the solids were separated from samples 2SY-99-8 and 
2SY-99-9 by centrifugation. Separated from sample 2SY-99-8 were 2.3 g of solids. Separated 
from sample 2SY-99-9 was 0.8 g of solids. Following transfer of the solids from the 
respective centrifuge cones, the solids were combined and homogenized. A total of 1.20 g of 
solids was recovered. 

First, the solids were analyzed by polarized light microscopy and energy dispersive x-ray 
spectroscopy (PLMIEDS). The analytical data report for this analysis was issued to RPP 
personnel by interoffice correspondence (Herting 2000). The report is also presented as 
Attachment 3.  A water digest was performed on the remaining solids. The digestate was 
analyzed for hydroxide, anions by ion chromatography, and metals by inductively coupled 
plasma. 

4.0 ANALYSIS REQUIREMENTS 

All analyses were performed at the 2224 Laboratory. Analyses required by the TSAP are 
presented in Table 3. Results of all requested analyses except PLMIEDS are reported in the 
data summary tables as Attachment 4. 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. 

The second column in the data summary 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. A T ‘ i n  the second column means that a water-digested sample was 
acidified. A “W” indicates that a water digest was performed on the sample. No letter 
designation in the column indicates that the sample was analyzed directly or following dilution 
with water. 

5.0 ANALYTICAL RESULTS DISCUSSION BY TEST 

Each analysis was discussed in the Inorganic or Radiochemical section of this narrative. The 
QC criteria associated with an analysis varied depending on the analysis. All analyses were 
covered under the 2224 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 and Table 4-1 of the TSAP (Sasaki 1999). 

5 
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Table 3. Tank SY-102 Required Analyses and Analytical Procedures Used. 

~ ~~ 

’ Method provides opportunistic data. 

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 125 or 250 pg/mL depending on the sample analyzed. 
Ammonia was detected in all samples. Mean concentrations ranged from 346 pglmL in sample 
2SY-99-7 (SOOT00005 1) to 844.5 pglmL in sample 2SY-99-6 (SOOT000050). 

One sample had a relative percent difference (RF’D) between sample and duplicate analyses of 
65.2, which was greater than the TSAP limit of 20. A triplicate analysis was performed (see 
raw data) with an RPD between sample and triplicate of 31.05%. No further reanalysis was 
performed because the ammonia concentrations were only two to four times the detection limit. 
All remaining QC requirements were met. 

6 
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5.1.2 Differential Scanning Calorimetry (DSC) 

The five supernate samples 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 25O C to 500' C. Exotherms of 14.04 and 5.98 J/g were observed in samples 
2SY-99-5 (S00T000048) and 2SY-99-7 (SOOTooOo51), respectively. On a dry weight basis, 
these exothenns became 49.76 and 18.19 J/g, thus the 480 J/g notification limit was not 
exceeded. 

The reported RPD values for the two samples with an exotherm were 200 because the 
exothenns were observed on either the sample or duplicate run. The samples were not re- 
analyzed because the exotherms were small and difficult to identify from the DSC scans. The 
reported exotherms resulted from a conservative interpretation of the DSC scans. 

5.1.3 Hydroxide 

Hydroxide concentrations were determined by titration directly on the supernate samples and 
on the water-digested solid material from samples 2SY-99-8 and -9. The mean hydroxide 
concentrations in supernate from samples 2SY-99-6, -7, -8, and -9 were nearly the same at 
1 . 7 8 ~ 1 0 ~  to 1 . 8 2 ~ 1 0 ~  pg/mL. Sample 2SY-99-5 was slightly less concentrated with a mean 
concentration of 1 .02x104 pg/mL. No hydroxide was detected in the water-digested sample. 
The results were below 1 . 7 3 ~ 1 0 ~  pg/g. There were no QC failures associated with the 
hydroxide analyses. 

5.1.4 

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

Nitrate then nitrite were the most abundant target anions in the liquid and solid samples. The 
supernate from samples 2SY-99-6, -7, -8, and -9 showed little variation with respect to their 
nitrate and nitrite concentrations, which were approximately 1 .2xle  and 6 . 0 ~ 1 0 ~  pg/mL. As 
with hydroxide, sample 2SY-99-5 was slightly less concentrated in nitrate and nitrite with 
respective concentrations of 1.09xld and 4 . 6 9 ~ 1 0 ~  pg/mL. Respective mean nitrate and nitrite 
concentrations in the water-digested solid sample were 9.98x104and 4.83~104 pg/g. 

The next most abundant anions in the supernate and solid samples were chloride, sulfate then 
phosphate. Concentrations of these anions in the supernate were more varied from sample to 
sample compared to nitrate and nitrite. Average chloride levels ranged from 3.82x103pg/mL 
in sample 2SY-99-5 (SOOT000049) to 5.13x103pg/mL in sample 2SY-99-8 (S00ToooO56). 

Anions by Ion Chromatography (IC) 

7 
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The sulfate and phosphate concentrations were very close. Except for sample SOOTOOOOS4, 
the samples were slightly more concentrated in sulfate with average concentrations ranging 
from 3 . 1 4 ~ 1 0 ~  KglmL in sample 2SY-99-9 (SOOToooO57) to 3 . 9 2 ~ 1 0 ~  pg/mL in sample 
2SY-99-8 (SOOToooOS6). Average phosphate concentrations ranged from 1 .59x103 to 3.86xld 
pglmL in samples 2SY-99-9 and 2SY-99-6, respectively. Respective average chloride, sulfate, 
and phosphate concentrations in the water-digested solid were 4.10x103, 2.7Ox1O3, and 
2.11x104pg/g. 

Detected oxalate concentrations in the supernate varied from 990 pg/mL in samples 2SY-99-6 
and -7 (S00ToooOS4 and SOOToooOS6) to 1 . 7 8 ~ 1 0 ~  pg/mL in sample 2SY-99-5 (SOOT000049). 
The water-digested solid sample had a concentration of 3 . 6 0 ~ 1 0 ~  pg/g. Fluoride was the least 
abundant target anion in the solid and liquid samples. The supernate samples had average 
fluoride concentrations from 402.3 to 534.6 pg/mL. The water digest of the solid sample had a 
fluoride concentration of 404.6 pg/g. 

Matrix spikes were added to supernate sample 2SY-99-7 (SOOTOOOOSS) and to the water- 
digested solid sample. The matrix spike solution was added after the water digest. All of the 
QC requirements were met except for three RPD values that exceeded the TSAP limit of 20. 
The RPD value for phosphate analysis of supernate sample 2SY-99-9 (SOOTOOOOS7) was 36.0. 
The sample and duplicate results were less than five times the detection limit and the sample 
was not re-analyzed. The RPD values for fluoride and phosphate analyses of the water- 
digested solid sample were 29.9 and 85.0 respectively. The reported fluoride and phosphate 
results on this sample represent a re-analysis. The fluoride and phosphate results were less 
than five times the detection limit. This was most likely the reason for the poor precision. 
Initial results that were rejected due to a RPD failure are presented in Table 4 along with the 
reported results. 

Table 4. Tank SY-102 Initial and Re-Run IC Data on Results with High RPD Values. 

I phosphate 1 SOOT000154 I 1.16~104 I 2.82~104 I 83.4 I 1.21~104 I 3.00~104 I 85.0 1 

5.1.6 

Inductively coupled plasma together with atomic emission spectroscopy was used to determine 
the concentrations of aluminum (AI), chromium (Cr), iron (Fe), manganese (Mn), and 
nickel (Ni) in the supernate samples and in a water-digested solid sample. Concentrations of 
additional metals, determined opportunistically, are shown in Appendix A. 

Metals by Inductively Coupled Plasma (ICP) 
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The most abundant target metal was AI. Mean supernate concentrations were very similar 
among samples 2SY-99-6, -7, -8 and -9, varying from 1 . 7 8 ~ 1 0 ~  to 1 . 8 7 ~ 1 0 ~  pg/mL. The 
average concentration in sample 2SY-99-5 was l.llx104 pg/mL. The waterdigested solid 
sample had a AI concentration of 9.82x103pg/g. The next most plentiful target analyte was 
Cr. Again, supernate from sample 2SY-99-5 was less concentrated at 129.5 pg/mL while the 
remaining supernate samples had similar concentrations from 677.5 to 725.5 pg/mL. The 
concentration of Cr in the solid sample was 649.5 pg/g. Supernate sample 2SY-99-5 
(SOOT000049) had the highest Ni concentration. The lowest average concentration was 37.4 
pg/mL found in sample 2SY-99-9. The solid sample had a Ni concentration of 36.8 pg/g. 

No Fe or Mn was detected in any samples. The corresponding detection limits for Fe and Mn 
were 30.1 and 6.01 pg/mL for the supernate samples and 61.2 and 12.2 pg/g for the water- 
digested solid sample. 

Matrix spikes were added to supernate sample 2SY-99-7 (SOOToooO55) and to the water- 
digested solid sample. The matrix spike solution was added after the water digest. In addition 
to matrix spikes, serial dilutions were performed on the same samples to assess the accuracy of 
the ICP method. The 5X serial dilution results in the raw data were denoted with a “L” suf f i  
on the sample number. The serial dilution results should be withim 10% of the initial dilution. 
Serial dilution results for the detected metals are shown in Table 5 .  As shown, the results 
indicate that the accuracy of these analyses was acceptable. All other QC requirements were 
met as well. 

Table 5. Tank SY-102 ICP Serial Dilution Results for Detected Analytes. 

5.1.7 

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

Percent Water by Thermogravimetric Analysis (TGA) 
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The mean percent-water values in the supernate samples were very close. All results were 
between 66.46 and 71.84%. Sample 2SY-99-5 had the highest result. This was consistent 
with the lower concentrations of most other analytes in the sample. There were no QC 
failures. 

5.1.8 pH 

The mean pH of the samples ranged from 13.30 on sample 2SY-99-5 (SOOT000048) to 13.48 
on sample 2SY-99-6 (SOOT000050). These pH values were consistent with the hydroxide 
concentrations of the samples, which were approximately 1M. (See Table 6.) All QC 
parameters were met. 

5.1.9 

The solids collected from samples 2SY-99-8 and -9 were analyzed by PLM/EDS to identify the 
major crystalline constituents of the solids. The complete data report is presented as 
Attachment 3. 

Polarized Light MicroscopyEnergy Dispersive X-Ray Spectroscopy (PLMIEDS) 

Between 60 and 90 percent by weight of the solids consisted of Na3PO4*12H,O and 
Na,F(PO4),*19Hz0. Two other phases of undetermined composition were present. The phase 
in the highest concentration was rich in calcium and accounted for 10 to 20 weight percent of 
the solids. 

5.1.10 Specific Gravity 

Specific gravity measurements were taken of the five supernate samples. All results were very 
similar. Mean values ranged from 1.226 on sample 2SY-99-5 to 1.283 on sample 2SY-99-9. 
All QC parameters were met. 

5.1.11 Total Inorganic Carbon (TIC) 

Total inorganic carbon was measured on the supernate samples by acid addition followed by 
coulometric titration of the resulting carbon dioxide. Average concentrations of TIC in the 
samples varied from 2.76xld pg/mL in sample 2SY-99-6 (SOOToooO54) to 3 . 4 7 ~ 1 0 ~  pg/mL in 
sample 2SY-99-5 (SOOT000049). 

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 software, 
the sample size listed on the worksheet may be 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. 

10 
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As is usually the case, a small amount of TIC was found in the analytical blank. The 
concentration was 3.00 pg/mL and was negligible compared to the levels in the samples. The 
source of the TIC was most likely carbon dioxide absorbed from the atmosphere. A matrix 
spike was added to sample 2SY-99-7. The spike recovery and all other QC requirements were 
acceptable. 

5.1.12 Total Organic Carbon (TOC) 

Total organic carbon was measured on the supernate samples by persulfate oxidation followed 
by coulometric titration of the resulting carbon dioxide. The TOC concentration trend was the 
same as that for TIC. Sample 2SY-99-6 was the least concentrated sample at 3.29xld pg/mL 
and sample 2SY-99-5 was the most concentrated sample at 5.76xld pg/mL. 

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 may be incorrect. The incorrect values are not used to 
calculate the TOC concentrations and have no bearing on the reported results. All raw data in 
the spreadsheets are correct. 

The TSAP notification limit for TOC is 4.5x104pg/g on a dry-weight basis. The highest dry- 
weight TOC result was calculated by dividing the mean TOC concentration in sample 
2SY-99-5 by that sample’s specific gravity, then correcting to zero percent moisture using the 
percent water in the sample. This gave 1.66~104 pglg as the result, which was well below the 
notification limit. 

A small amount of TOC was detected in the analytical blank. The concentration was 2.5 
pg/mL and was negligible compared to the sample concentrations. A matrix spike was added 
to sample 2SY-99-7. The spike recovery and all other QC requirements were acceptable. 

5.1.13 Total Uranium by Phosphorescence 

Total uranium was measured on each supernate sample by LASER phosphorescence. The 
result for each sample compares very well with the result for 238U obtained by ICP/MS with the 
exception of one sample. The mean phosphorescence result on sample 2SY-99-8 
(S00ToooO52) was 1.72 pg/mL. This was low compared to the 238U result of 4.043 p g / d  by 
ICP/MS. This result was believed to be low for the following reasons. For most other 
analytes, including 23sU by ICP/MS, results on samples 2SY-99-6, -7, -8, and -9 were very 
similar. The lower total uranium result on sample 2SY-99-8 was inconsistent with that trend. 
Secondly, the ICP/MS method is much less subject to interferences that may bias a result high 
or low. This second reason is why the ICP/MS results are most likely more accurate than the 
phosphorescence results. 

11 
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All the QC parameters were met, a uranium result by ICP/MS was available, and the highest 
uranium concentration found was only 4.74 pg/mL. For these reasons, a re-run of sample 
2SY-99-8 was not requested. The sample will be re-analyzed if the customer desires. The 
opportunistic uranium results by ICP were below the detection limit of approximately 300 
pg/mL precluding a comparison with results by that method. 

5.1.14 Uranium Isotopics by ICP/Mass Spectroscopy (MS) 

All supernate samples were analyzed for the isotopes '"U and 238U by ICPIMS. Only "*U was 
detected despite a u5U detection limit of 0.244 pg/mL. Mean concentrations of '"U were in 
the 1.324 to 4.471 pg/mL range. 

A matrix spike for '"U and "*U was added to the sample 2SY-99-7. All QC requirements 
were within the TSAP limits. 

5.2 RADIOCHEMICAL ANALYSES 

5.2.1 Americium-241 and Cm-243/244 

Supernate samples were analyzed for 241Am and "3/2MCm activities by chemical separation 
followed by alpha counting. Detectable activities of "'Am were present in all samples. Mean 
results varied from 4.20x10-' pCi/mL in sample 2SY-99-6 (SOOToooO54) to 1.12~10' pCi/mL 
in sample 2SY-99-5 (SOOT00049). 

No 243M4Cm activity was detected in any sample. The highest result was <9.26x104 pCi/mL. 
There was no matrix spike associated with this analysis; instead, the Am and Cm raw results 
were corrected by the 243Am tracer recovery. Curium was eluted along with Am from the 
separation media. All QC parameters were met. 

5.2.2 Gamma Energy Analysis (GEA) 

The activities of %o, 137Cs, IS4Eu, and lSsEu were determined by GEA. The activities of 
additional radionuclides in the same samples were reported in Appendix A on an opportunistic 
basis. The radionuclide @'Co was detected in all samples, although it was only detected in both 
the sample and duplicate runs of sample 2SY-99-5 (S00T000049). That sample had the highest 
activity at 1.29xlO-' pCi/mL. The remaining samples had approximately half this activity. 

All samples were also found to have detectable '37Cs activities. Sample 2SY-99-5 had the least 
activity with a mean of 139.5 pCi/mL. Activities in the remaining samples only varied from 
180.5 to 183 pCi/mL. The highest activity was below the "'Cs notification limit of 4.10~10' 
pci/L or 4.10x1d pci/mL. 

12 
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Only sample 2SY-99-5 contained a detectable activity of 154Eu. The mean activity was 
2.24~10.’ pCi/mL. Activities in the remaining samples were below 1.27~10’ pCi/mL. No 
‘”Eu activity was found in any sample. All results were below 0.136 pCilmL. There were no 
QC failures with any of the GEA analyses. 

5.2.3 Pl~toni~m 238 and Pl~tOni~1n-239/240 

Determined by chemical separation followed by alpha counting were the 2’*Pu and 239w 
activities. No 
mean 2’9M0pu activity of 5.41~10‘ pCi/mL was found in sample 2SY-99-5. Results for the 
other samples were below 3 . 8 1 ~ 1 0 ~ .  The notification limit for 239% was 61.5 pCi/mL. 

All QC requirements were met and the reported results were corrected for the 2’6Pu tracer 
recovery. 

was found in any sample. All results were below 3.70~10‘ pCilmL. A 

5.2.4 Strontium-89/90 

Chemical separation followed by beta counting provided the activity of 89’90Sr in each supernate 
sample. Sample 2SY-99-5 had the highest mean activity at 6.04 pCi/mL. Activities were 
lower in the remaining samples where mean results ranged from 2.195 pCCi/mL in sample 
2SY-99-9 (SOOToooO57) to 2.65 pCi/mL in sample 2SY-99-6 (SOOToooO54). All activities 
were corrected for carrier recoveries and all QC requirements were met. No sample results 
exceeded the notification limit of 2 . 8 8 ~ 1 6  pCi/L. 

6.0 WASTE COMPATIBILITY CONCERNS 

6.1 

The NO;, OH, and NO,’ results with respect to the waste compatibility corrosion rules are 
presented in Table 6. The table compares the results to the concentration ranges specified in 
Sasaki (1999) for double-shell tanks with temperatures below 212O F. A “YES” appeared in 
the appropriate space for the condition that was met. Only one of three sets of conditions must 
be met for O H  and NO,’ based on the range in which the NO; concentration falls. All results 
for the five samples analyzed were within the acceptable concentration ranges required for 
corrosion control. 

Nitrate (NO,?, Hydroxide (OH-) and Nitrite (NO;) - Corrosion Decision Rule 
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PLM/EDS DATA REPORT 

ATTACHMENT 3 

I In this section: 
QA signed for completion of the work. 
Scientist signed for quality & technical 
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FLUOR DANIEL HANFORD, INC. 
I N T E R 0 F F I C E C 0 R R E S P 0 N D E N C E 8D500-DLH-mS-00-015 

March 28,2000 To: K. E. Bell T6-12 Date: 

D. L. Herting, Senior Scientist 
J. R Smith, Engineering Technician 
222-S Laboratory 
Technology, Operaticms and Process 
Science 

cc: J. R. Jewett 
L. L. Lockrm- 
S. G. McKmey 
D. A. Reynolds 
L. M. Sasaki 
C. M. Seidel 
DLH FileLB 

T6-07 Telephone: 373-2532 
T6-07 

Iu-73 
T6-07 
R2-12 
R2-11 
R2-12 
GI-32 
T6-07 

Subject: MICROSCOPY OF SOLIDS FROM TANK 241-SY-102 GRAB SAMPLE 

Microscopic analysis ofthe solids &om Tank 241-SY-102 sample SOOT000154 has been completed. 
Polarized light microscopy (PLM) and scanning electron microscopy with energy dispersive x-ray 
spectroscopy (SEM/EDS) were used in the analysis. The solids were found to be made up of: 

one dominant phase, Na3P04.12H20 (sodium phosphate), which accounted for an estimated 5&8f%o by weight of 
the total solids (needle or rod crystals in photographs Figures 1 and 2); 

a second phase, Na,F(PO& I 9H20 (sodium fluoride diphosphate), represented by relatively large but few crystals 
accounting for an estimated 10-20% by weight of the total solids; 

a third phase of undetermined composition, rich in calcium, represented by very small anisotropic crystals 
accounting for an estimated IO-20% by weight ofthe total solids. 

a very minor fourth phase, not visible in the photographs (Figures 1 and 2), composed of isotropic amber-colored 
solids that accounted for an estimated 1% by weight of the total solids. 

Crystal identification by PLM in radioactive samples is based on recognition of the “tingerprint” characteristics of the 
crystals. The “fingerprint” is based on the physical appearance (aystal habit) and optical properties (mainly 
bireliingence) of the nystals. The SEM/EDS provides mi-quantitative elemental analysis to confirm (or reject) the 
identifications. 
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I N T E R O F F I C E  C O R R E S P O N D E N C E  

K. E. Bell 8D500-DLH-JRS-00-015 
Page 2 
March 28,2000 

I 4 0 0  w- I 
Figure 1. SY- 102 Solids, Polarized Light with Red I Compensator 

Figure 2. SY-102 Solids, SEMphotograph 
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Page 3 
March 28,2000 

The three major phases are visible in the PLM photograph, Figure 1, which was taken with polarized light and a Red I 
compensator. The compensator makes the background color look pink. The large yellow and blue needles are 
Na3P04.12H,0. Note that the needles that have a positive slope are blue, and those with negative slope are yellow. This 
is also an effect of the Red I compensator. The needles are also obvious in Figure 2. 

The large clear crystal near the bottom of Figure I isNa,F(PO&l 9H20. Crystals of this double salt are isotropic, so 
they appear the same color as the background. Figure 2 includes two of these large aystals, whose habit may be 
described as cuboctahedral. 

The thud phase -the speckles in the background of Figure 1 - is difficult to characterize because of the small size of the 
crystals. Under higha PLM magnification (not shown), it is apparent that the aystals can roughly be described as 
needles that appear yellow with positive slope and blue with negative slope, the opposite of the much larger 
Na3P04.12H20 needles. These optical properties are consistent with - but not unique to - sodium oxalate, but this 
tentative identification is moreor-less ruled out by the EDS analysis (see below). Examples of the thud phase are much 
less obvious in Figure 2, where the background is not well-illuminated. 

The EDS spectra of the particles in each of the three major phases are shown in Figures 3-5. (No 
examples of the minor fourth phase were located in the S E W D S  sample.) The EDS spectra all 
show a peak for gold (Au) because the samples were gold-coated to make them electrically 
conductive, though in Figures 3 and 4 the gold peak is largely hidden by the phosphorus peak. 

The EDS spectra of a needle crystal and a cuboctahedral crystal (Figures 3 and 4, respectively) are 
very similar, though the x-axis scale is different in the two figures. The fluoride, which represents a 
fairly small percentage by weight in the compound Na,F(PO&.I 9H20, barely shows up in Figure 4, 
and is clearly absent in Figure 3. The presence of the fluoride contributes very little to the EDS 
spectrum, and could easily be overlooked, but it makes a huge difference in the crystal habit. 

Figure 5 shows the EDS spectnnn of the very small crystals that form the speckled background in the PLM photo 
(Figure 1) but are very difficult to see in the SEM photo (Figure 2). These aystals appear to contain calcium, oxygen, 
and carbon. The relative amounts of the three elements are not directly related to the peak heights, however, because the 
detedor is much more efficient for Ca than 0 or C x-rays. In d e r  words, the crystals probably contain significantly 
more carbon and oxygen than calcium. In addition, the crystals are smalla than the electron beam interaction volume 
(roughly described as a teardrop about 5 pm in diameter), so it is inevitable that some of the x-ray signal comes fiom the 
substrate on which the sample is mounted. This substrate includes carbon and oxygen, so it is not possible to determine 
the Ca:C:O mole ratios fiom the EDS analysis. Thus, the phase represented by the very small crystals is probably 
calcium hydroxide, carbonate, OT oxalate. 
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u t  

A4002-122 (08/98) 

Figure 3. EDS Spectrum of Needle Crystal 
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Ad002-122 (0888) 

Figure 4. EDS Spectrum of Cuboctahedral Crystal 
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A-5002-122 (08/98) 

Figure 5. EDS Spectrum of Very Small Crystals 
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NajP04.HzO Na7F(P04)2.4H20 

Needle 

8D500-DLH-JRS-00-015 

0 

F 

Na 

P 

The EDS software provides standardless semi-quantitative elemental analysis of the EDS spectra. 
The results of this analysis are summarized in Table 1 for the needle and cuboctahedral crystals. 
Crystal dehydration is expected under the high-vacuum conditions of the SEM. The number of 
waters ofhydration was adjusted for the "theoretical" columns in Table 1 so that the weight percent 
oxygen matched as closely as possible to the weight percent found for each crystal, using whole 
numbers of water molecules. 

43.1 44.4 44.1 44.2 

not detected 0.0 3.9 4.4 

35.3 38.3 34.9 37.1 

21.5 17.2 17.1 14.3 - 

Table 1. Semi-Quantitative Elemental Analysis by EDS (in weight percent). 
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worklistqt Version 2.1 OS/IS195 Page: J 

LABCORE Data Entry Template for Worklist# 32129 01f13/~ 10:28 

Analyst: Instrument: BAOOO Book# dfi 
Method LO-160-103 RevlMod p- 1 
Workl i  Comment: SY-102 Grab 99-5 

I 

GRCUP PROJECT s TYPE SAMPLE# R A - - - - - - -TEST- - - - - -  

1 INSTCWKOl EXTRUDOl 

2 INSTCHKOZ E X T R M O l  

20000008 SY-102 GRA85 3 SAMPLE 

20000008 S I -102  ORA85 3 SAMPLE 

20000008 SY-102 GRAB5 3 SAMPLE 

20000008 SY-102 t w n 5  3 SMPLE 

20000008 SY-102 GRAE5 3 SMPLE 

20000008 SY-102 ORA85 3 SAMPLE 

ZOO00008 51-102 GRAM 3 SAMPLE 

20000008 s r - 1 0 2  G R A ~  3 SAMPLE 

20000008 SY-102 GRA85 3 SAMPLE 

SOOTDO0043 0 OHCERKDN DOSE-01 LIWUIO N/A mradlhour 

SO07000003 0 DHCBRKDN SEALNUl LIQUID NIA /a&' 
SD01000043 0 OHCERKDN E T C H W  LIWID N/A J$H*f 
SOOT000043 0 OHCBRKDN APPEAR01 L I W I D  M I A  

SO07000043 o OHCBRKDN swmn LiauIo NIA #uL #$+ 
S001000043 0 OHCERKDN STLSLDOI L lPUlD N/A LZ.3 x 

S O O ~ O O O ~  0 OHCERKDN COLOR-01 LIQUID N/A 

SWT060043 0 OHCBRKDN ORGVOLOI LlWID N/A '& 
SOOT000043 0 QHCBRKDN PHOTO-01 LlOUID N/A 

InL 
h@ 

Final * page for worklist # 32129 

Dara Enhy Corns: 

Units shown for QC fSPK dr SlD) my not refect the actual units. DL = Deteciion Limit, S = Worklist Slot N u h e r ,  
R = Replicate Number, A = Aliquot Code. 
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05/01/00 09:37FAX 509 373 1438 W~HpZ~2S/llA/-Z00W m004 

worklistrpt Version 2.  I 05/15/95 

LABCORE Data Entry Template for Worklist# 32130 01 /I 3/00 1 Or30 

Aoalyst: Instrument: BAOOO Book # 

Method: LO-16;-103 RevlMod 3 -/ 
Worklist Comment: SY-102 Grab 99-6 

20000008 SY-102 GRAB5 3 SAMPLE 

20000008 SY-102 G W 5  3 SAMPLE 

20060008 SV-102 O W 5  3 SAMPLE 

20000008 S I - 1 0 2  GRAB5 3 SAMPLE 

20000008 SY-102 GRAB5 3 SAMPLE 

20000008 SV-102 GRAB5 3 SAMPLE 

20000008 S I -102  CRAB5 3 SAMPLE 

20000008 SV-102 GRAB5 3 SAMPLE 

20000008 S I - 1 0 2  GRAB5 3 SAMPLE 

GROUP PROJECT S TVPE SMPLEfl R A - - - - - - -TEST- - - - - -  

1 INSTCHKOl EXTRIDO1 

2 IYSTCHKO2 EXTRUDOl 

SOOT000041 0 BHCBRKDY DOSE-01 L l W l D  

SOOT000044 0 

sooToooLx4 0 

SOOT000044 0 

SOOT000044 0 

sooToooou 0 

SOOT000044 0 

SOOT000044. 0 

S001000044 0 

OHCBRKDY SEALNW 

BHCBRKClN ETCHNW 

OHCBRKDY APPEAR01 

aHCBRKON SMPAnTl  

OHCBRKDN STLSLDO1 

OHCBRKDN COLOR-01 

OHCBRKON MIGVOLOl 

PHCERKDY PHOTO-01 

Data Enmy Commuus: 

Final page for worklist # 32130 . /  / 

Units shown for QC (SPK & &?ID) may not rcflcn the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicare Number, A = Aliquot Code. 
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Page: 1 
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worklrstrpt Version 2 .1  05/15/95 

LABCORE Data Entry Template for Worklist# 32131 01/13/& 10:34 

Analyst: Instrument: BAOOO Book # 

Method LO-160-103 Rev/Mod 0-1 
Worklist Comment: SY-102 Grab 99-7 

1 INSTCHKOl 

2 INSTCHKO2 

EXTRUDOl 

EXTRUDOl 

20000008 SY-102 GRAB5 3 SAMPLE 

20000008 BY-102 GRAB5 3 SAMPLE 

20000008 sr-io2 GRABS 3 WPLE 

200000oB SY-102 GRAB5 3 SAMPLE 

20000008 S I - 1 0 2  GRAB5 3 SAMPLE 

20000008 SY-102 GRAB5 3 SAMPLE 

20000008 SY-102 GRAB5 3 SAMPLE 

20000008 SY-102 GRAB5 3 SMPLE 

20000008 SY-102 GRABS 5 SAMPLE 

SOOT000045 0 

SOOT000045 0 

SOOT000045 0 

SOOT000045 0 

SOOT000045 0 

S001000045 0 

SOOT000045 0 

SOOT000045 0 

SO01000045 0 

OHCBRKDN OWE-01 

DHCBRMN SEALNUH 

OHCBRKDN ETCHYUM 

OHCBRKDN APPEAR01 

DHCBRKDN SAMPMTl 

OHCBRKDY STLSLOOl 

DHCBRKDN COLOR-01 

OHCBRKDN ORGMLOl 

DHCBRKON PHOTO-01 

Final page for worklist # 32131 

DOtQ Entry Comments: 

Units shown for QC (SPK & SlQ) mrry not nfrcci the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number. A = Aliquot Code. 
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Page: 1 
HNF-I 698 REV. 0 

worklistrpr Version 2 .1  05/15/95 

LABCORE Data Entry Template for Worklist# 32132 01/13/00 10:35 

Analyst: Instrument: BAOOO Book# wd 
Method: LO-160-103 Rev/Mod p\ 
Worklist Comment: SY-102 Grab 99-8 

S TYPE U M P L E I  R A -..---.TEST------ GROUP PROJECT 

1 INSTCHKOl EXTRUDOl 

2 INSTCHKO2 EXTRUOOl 

200000oB SY-102 GRAB5 

20000008 SY-102 GRAB5 

2000000a sr-102 GRABS 

20000008 SY-102 GRAB5 

20000008 5‘1-102 GRAB5 

20000008 S I - 1 0 2  GRAB5 

20000008 SI-102 GRABS 

20000008 SY-102 GRABS 

2000000B SY-102 GRABS 

3 SAMPLE 

3 SMPLE 

3 SAMPLE 

3 SAMPLE 

3 SAMPLE 

3 SAMPLE 

3 SAMPLE 

3 W L E  

3 SMPLE 

SOOT000046 0 

SOOT000046 0 

SOOTOOw46 0 

SOOT000046 0 

SOOT000046 0 

SOOT000046 0 

SOOT000046 0 

SOOT000046 0 

SOOT000046 0 

OHCBRKDW W E E - 0 1  

QHCBRKDN SEALNW 

PHCBRKDN ETCHUUM 

OHCBRKDW APPEAR01 

OHCBRKDW SMPAJtTl 

QHCBRKDN STLSLOOl 

OHCBRKDN COLOR-01 

OHCBRKDW OR&VDLOl 

OHCBRKDW PHOTO-01 

Find page for worklist # 32132 

Ddta Entry Commuus: 

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

48 



~~ 

0 5 / 0 1 7 W  T F m X  509 373 1438 Wm 222S/llA/ZOOW 5 0 0 1  

worklisttpt Version 2.1 OS/15/9S 

LABCORE Data Entry Template for Worklist# 32133 01/13/Oi 10:36 

Analyst: / p  Instrument: BAOOO Book # lv6 
Method: LO-160-103 RevlMod Q-)  
Worklist Comment: SY-102 Grab 99-9 

GRWP PROJECT S TYPE SAUPLEI R A ------.TEST.----- 

1 INSTCHKOI EYTRUDOl 

2 INSTCHKO2 EXTRWOI 

20000008 SI-102 GRAB5 3 SAMPLE 

20000008 S I -102  GRAB5 3 SAMPLE 

20000008 S I -102  GRAB5 3 SMPLE 

20000008 SY-102 GRAB5 3 SAMPLE 

ZOO00008 S I - 1 0 2  GRAB5 3 SWPLE 

20000008 5.1-102 GRAB5 3 SAMPLE 

20000008 SY-102 GRAB5 3 SAMPLE 

20000008 S I -102  GRAB5 3 SAUPLE 

20000008 SY-102 GRAB5 3 SMPLE 

SOOT000047 0 

SOOT000047 0 

SOOT000047 0 

SOOT000047 0 

SOOT000047 0 

SOOT000047 0 

SOOT000047 0 

SOOT000047 0 

SO07000047 0 

OHCBRKDN DME-01 

OHCBRKDN SEALNUN 

OHCBRKDN ETCHWUH 

OHCBRKON APPEAR01 

OHCBRKDN SAUPMTl 

DHCBRKDN STLSLDOl 

OHCBRKDN COLOR-01 

aHCBRKON ORGMLOl 

1HCBRKDN PHOTO-01 

LIQUID Y/A mr.d/hour 

Final page for worklist # 32133 

Date / " 

Data Entry CommCnrs: 

Units shown for QC fSPK & STD) ?nay not reflea the acrual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Cde.  
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SAMPLE PREPARATION 
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HNF-1698 REV. 0 

T H I S  PAGE INTENTIONALLY LEFT BLANK 

51 



~~~~ 

03 /24 /00  0 0 : 3 3  FAX 
m o o 1  

worklistrpt Version 2.  I 05/15/95 "F-I 608 Page: I 
03/21/00 08119 LABCORE Data Entry Template for Worklist# 33015 

Analyst: x Instrument: H2001 Book# flA 
Method LA-504-101 RevfMod d- 7 
Worldist Comment: SY-102 FOR HZODIGOI RTS 

GRWP PROJECT s TYPE SAIIPLEY R A ------ .TEST---- . -  M T R I X  ACTUAL FWND DL UNIT 

1 BLNK-PREP HZWIGOl  SOLID 1 , / # D l  N/A g I 1  

iizmiwi SOLID N l A  ?,4r, S l L  . 

DOSS-02 SOLID N I A  3 .  mradfhour 
sooTml? O !A 

20000008 31-102 GRABS 2 SAMPLE 

20000008 SY-102 GRAB5 3 SAMPLE SOOT000154 0 

20000008 5'1-102 GRABS 4 DUP SO0100015 0 !A HZW I GO 1 SOLID J#Y5d- 2. y f d  N I A  gfL 

20000008 sf-102 GRAB5 5 OUP SOOT000154 0 DOSE-02 SOLID 3 , ' ~ -  3'7c w n  mradfhwr 

.av 52 

.zvD-? L/G'~-@ 

Final page for worklist # 33015 

" 
3 2 7  Yo 

Units shownfor QC (SPK & SiW) may not rmct the actual rmits. DL = Detection Limit. S = Workiisz Slot m e r ,  
R = Replicate Number. A =Aliquot Code. 
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Page: 1 
I ~ ~ ~ - 1 6 9 8  REV. 0 

worklistrpt Version 2.1 OSIlSl9S 
05/08/LW 15:21 LABCORE Data Entry Template for Worklist# 33467 

Analyst: Pl*/K Instrument: H2001 Book# * ?  

Method LA-504-101 Rev/Mod G -3 
Worklist Comment: SY 102 GRAB5 H20DIG lad 

GRWP PROJECT S TYPE SAMPLE# R A -'------TEST....-. MATRIX ACTUAL FWND DL UNIT 

HZOlCPOl SOLID ' *.ImA N/A g / l  

g/L 

1 BLNK-PREP 

20000008 SY-IO2 GRAB5 2 SAMPLE SOOT000154 0 I HZOlCPOl SOLID N/A 2.43-2 

20000008 SY-102 GRAB5 3 DUP SOOT000154 0 I HZOlCPOl SOLID 2'ysz 2*qo2 N/A g/L 

Final page for worklist # 33467 
+f A d A f v  

d/&/ia 0 0  

Dhtd I Analyst Signature Date 
Rwk 

Analyst Signature 

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

53 
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T H I S  PAGE INTENTIONALLY LEFT BLANK 
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worklistdata2 Version 3.0 01/04/99 HNF-I 698 REV. 0 Page: 1 
01/26/00 08:49 

LABCORE Completed Worklist Report for Worklist# 32093 

Analyst: slh Instrument: DSC03 Book#: 12N14B 

Method: LA-514-114 Rev/Mod D+ 
Worklist Comment: SY-102 GRAB 5 FOR DSC-03 RTS 

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

1 STD 
2 SAIWLK SOOT000048 0 
3 DUP SOOT000048 0 

SOOT000050 

SOOT@00a50 
6 SAMPLE SOOT000051 0 DSC-03 

SOOT000051 

Final page for worklist# 32093 

Analyst Signature Date Analyst Signature Date 

Date 

Units shown for QC (BLK/BKG) may not rejlect the actual units. 
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01 /17 /00  0 1 : 0 7  FAX 
moo1 

worklistrpt Version 2. I 05/15/95 "F-I698 REV* 0 Page: I 
01/11/00 14.39 LABCORE Data Entry Template for Worklist# 32093 

Analyst: & Instrument: DSCO Book# \%~/&-a 
Method: LA-514-114 Rev/Mod b- '-f 
Worklist Comment: SY-102 GRAB 5 FOR DSC-03 RTS 

GROUP PROJECT S TYPE SAMPLE# R li - - - - - - -TEST--- - - -  WATRlX ACTUhL FOUND D L  UNIT 

1 STD OSC-03 LIQUID H<Ld N I A  Jouleslg 

20000008 SV-102 GRAB5 2 SAMPLE SOOT000048 0 DSC-03 LIQUID "'A -cfGe J w l e s l g  

2000000B SY-102 ORA05 3 DUP SOOT000048 0 DSC-03 LIQUID -14. d,d U I A  J o u l e s l g  

20000008 SI.102 GRAB5 4 SAMPLE SO01000050 0 DSC-OS LIPUlD N/A l d , S 3  J o u l e s l g  

20000008 SY-102 ORA05 5 OUP SOOT000050 0 DSC-03 L l W l D  9.3F N I A  Joules/g 

20000008 SY-102 ORA05 6 SAHPLE SOOT000051 0 DSC-03 L l W l D  N I A  -r?f J w l e s / g  

20000008 SY-102 CRAB5 7 DUP SOOT000051 0 DSC-03 LlWlO q* (#  MIA Jau ledg  

W N 4  
Final page for worklist # 32093 

* 

L 

Unib shown for QC (SPK & STD) may not r&cl the aciual m ' U .  DL = DetcCtan Limit, S = Worklist Slot Number, 
R = Replicate N M m ,  A =Aliquot Code. 
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worklistdatat Version 3.0 01/04/99 
01/17/00 14:35 

HNF-1698 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 32095 

Analyst: rwk Instrument: DSC03 Book#: 12N14B 

Method: LA-514.1 14 Rev/Mod 

Worklist Comment: SY-102 GRAB 5 FOR DSC-03 RTS 

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

b/rG- 

0 DSC-03 LIQUID 18.45 30.65 107.133 P Recovery 1 STD 

2 SAMPLK 500TOOOO51 0 DSC-03 LIQUID N/A 0 Joules/g 

3 DUP SOOTOOOOS1 0 DSC-03 LIQUID 0 0 O.OU0 RPD 
4 SAMPLB SOOT000053 0 DSC-03 LIQUID N/A 0 JOUl../g 

5 DUP SOOT000053 0 DSC-03 LIQUID 0 0 0.000 R?D 

Final page for worklist# 32095 

Analyst Signature Date 

/-/Lf+ D 
Reviewer Signature Date 

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

Wk 



worklistrpt Version 2. I O S I I S ~  “F-1698 REV. 0 Page: I 
OINIIOO 14:39 LABbORE Data Entry Template for Worklist# 32095 

Analyst: w Instsument: DSCO Book # Y l 4 J I ~ / - M  
Method LA-514-114 Revmod p-  L/ 
Worklist Comment: SY-102 GRAB 5 FOR DSC-03 RTS 
GROUP PROJECT s TYPE SLNPLEl R A - - - - - - -TEST-- - - - -  UATRIX ACTUAL FWNO DL UNIT 

1 STD DSC-03 LIQUID &?*(.!c w,bC- N/A Joules/g 

20000008 SY-102 GRAB5 2 SAMPLE SOOT000052 0 DSC-03 L I Q U I D  N/A 0 Jwleslg 

20000008 SY-102 GRAB5 3 DUP SOOTDO0052 0 OSC-03 L l W l D  0 N l A  Joulesls 

20000008 SY-102 GRAB5 4 SAMPLE SOOT000053 0 DSC-03 . LlPUlD N t k  0 JouLes/g 

20000008 SY-102 GRAB5 5 DUP SOOT000053 0 DSC-03 LlWID b N/A Jouleslg 

Final page for worklist # 32095 

Dnta Entry Comments: 

Units shownfor QC (SPK & S l D )  may not rqlect the actual units. DL = Detection Limit, S = Wo?klist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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worklistdata2 Version 3.0 01/04/99 
01/28/00 11:31 

Page: I 

LABCORE Completed Worklist Report for Worklist# 32163 

Analyst: mf Instrument: DSCO Book#: 

Method: LA-514-1 14 Rev/Mod -y 
Worklist Comment: SY-102 GRAB 5 FOR DSC-04 MF 

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

2 DUP SOOT000048 0 DSC-04 LIQUID 0 . 0 0 0  1 9 . 7 6  100 .000  RPD 

10 Dup SOOT000053 0 DSC-04 LIQUID 0 0 0 .000  RPD 

Final page for worklist# 32163 

Analyst Signature Date Analyst Signature Date 

4 - 2-8- 00 
Reviewer Signature Date 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
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worklistdata2 Version 3.0 01/04/99 "F-1698 REV. 0 Page: 1 
01 / I  7/00 I4:35 

LABCORE Completed Worklist Report for Worklist# 32094 

Analyst: slh Instrument: TGA03 Book#: 126N8A 

Method: LA-514-114 Rev/Mod 

Worklist Comment: SY-102 GRAB 5 FOR TGA-03 RTS 
h-dr 

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

1 STD 0 TQA-03 LIQUID 5.95e1 58.81 98.840 % Recovery 

2 SAMPLE S00T000048 0 T M - 0 3  LIQUID N/A 71.84 91 

4 SIMPLE S00T000050 0 TQA-03 LIQUID NJA 67.34 6 

5 DLQ 800T000050 0 T M - 0 3  LIQUID 67.34 67.38 0.059 R?D 
6 SAMPLE SOOT000051 0 TQA-03 LIQUID NIA 67.31 % 

3 DLQ SOOTOOOO4B 0 LI 71.84 71.73 0.153 RPD 

7 nm SOOT000051 0 TOA-03 LIQUID 67.31 66.94 0 . 5 6 6  RPD 

Final page for worklist# 32094 

Analyst Signature Date 

Units shown for QC (BLKIBKG) may not reflecr the actual unirs. 
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01 /17 /00  01:10 FAX 
a001 

worklistrpt Version 2.1 05/15/95 Page. 1 
O I N I / O O  14:38 HN -169 RW.0 LABCORE Data Entry Tempfate ?or Worklist# 32094 

~~ ~~ ~~~~~~ ~ ~ ~ ~ ~ 

Analyst: A L L  Instrument: TGAO Book # 12 bNg-& 
Method LA-514-114 RevlMod -4 
Worklist Comment: SY-102 GRAB 5 FOR TGA-03 RTS 

GRWP PROJECT S TYPE SANPLE# R A - - - - - - - T E S T - - - - - -  MATRIX ACTUAL FOUND DL UNIT 

1 STD TGA-03 LICIUID m,c  N/A X 

20000008 SY-102 GRAB5 2 SAMPLE SOOTOf0048 0 TGA-03 LIQUID N/A 7f. g@ x 

ZOO00008 SY-102 GRAB5 3 OUP f~”400TOOOOC8 0 TGA-05 LlWSO a G ? L N / n X  
20000008 SY-102 GRAB5 4 SAMPLE 5007000050 0 TGA-03 LlOUlD N/A 6?*34 x 

2000000B SY-102 GRABS 6 SAMPLE SO01000051 0 TGA-03 L I a u i o  N/A b 7 . 3 ~  x 

v* 
-WW- MA P 

20000008 SY-102 GRAB5 5 OUP SOOT000050 0 T U - 0 3  LIQUID b7.3f N/A X 

20000008 SY-102 GRAB5 7 DUP SOOT000051 0 TGA-03 Liauio -b?b,?f N/A X 

Final page for worklist #’ 32094 

Data Entry Comments: 

Units shown for QC (SPK dr S lD)  may ?wt r@ect the actuol units. DL = Dcteefioll Limit, S = Worklist Slot Number, 
R = Replicate Nuintier, A = Aliquot Code. 
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Page: I 
HNF-1698 REV. 0 

worklistdata2 Version 3.0 01/04/99 
01/17/00 14335 

LABCORE Completed Worklist Report for Worklist# 32096 

Analyst: rwk Instrument: TGA03 Book#: 126N8A 

Method: LA-514-1 14 Rev/Mod 

Worklist Comment: SY-102 GRAB 5 FOR TGA-03 RTS 

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

1 S T D  0 TO*-03 LIQUID 5 . 9 5 - 1  5 9 . a  99.496 0 Recovery 

1 SAMPLE SOOT000051 0 TO*-03 LIQUID NIA 66.81 % 

3 DUP SOOT000051 0 TO*-03 LIQUID 6 6 . 8 1  67.15 0 .493  RPD 
4 SAMPLE SOOT000053 0 TWL-03 LIQUID N/A 66.46 % 

5 DUP SOOT000063 0 TO*-03 LIQUID 66.46 66.19 0.045 RPD 

Final page for worklist# 32096 

Analyst Signature Date 

/-/(-+a 
Date 

Units shown for QC (BLKBKG) m q  not rejlect the actual units. 
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@OOl/OOS 01/15/00 02:17 FAX 

“F-1698 REV. 0 
wrklistrpt Version 2 1 05/15/95 Page. 1 
01/11/00 14.39 LABCORE Data Entry Template for Worklist# 32096 

Analyst: A& lnstrumeut: TGAO Book# I J L O d - 4  
Method LA-514-114 RevIMod fl- y 
Worklist Comment: SY-102 GRAB 5 FOR TGA-03 RTS 
GRWP PROJECT S TYPE SAMPLE# R A -------TEST.----- MATRIX ACTUAL FWND DL UNIT 

1 STD TGA-03 LIQUID PI< .H. L U I A  X 

20000008 S Y - I O 2  GRAB5 2 SAMPLE SOOT000052 0 TGA-03 LIQUID N/A / L & * f v  x 

20000008 SY-102 GRAB5 3 DUP SOOT000052 D TGA-03 LIQUID b 7 t I r  MIA x 

ZOOOOOOB SY-102 GRAB5 4 SAMPLE SOOT000053 0 TGA-03 LIWIO N I A  b 6 . ~ 6  X 

20000008 SY-IO2 GRAB5 5 OUP SODTD00053 0 TGA-03 LIQUID &&# N l A  X 

Final page for worklist # 32096 

Units shown for QC (SPK & Sla) may not refleci the actual mi&. DL - Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A =Aliquot Code. 

82 



HNF-1698 REV. O 

83 
XVd L l  : Z O  



HNF-1698 REV. 0 

. .  

YI a# w I 

XVd 81:ZO O O / P T / T O  



900 

HNF-1698 REV. O 

85 
xvd s1:zo 



HNF-1698 REV. 0 

I lw w u 

! i 

i i 

.. . .. 

86 



I n  w w 

HNF-1698 REV- O 

I 

J :  
/ .c 

c *.,. .- 

XYd s1:zo  00/s1/10 



worklistdata2 Version 3.0 01/04/99 "F-1698 REV. O Page: I 
OI/IB/W 10:04 

LABCORE Completed Worklist Report for Worklist# 32100 

Analyst: rwk Instrument: BAOOl Book#: 134N16C 

Method: LA-510-112 Rev/Mod E-% 

Worklist Comment: SY-102 GRAB 5 FOR SPG-01 RTS 

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

1 STD 0 SPG-01 LIQUID 1.3719 1.366 99.136 b Recovery 

2 S-LE SOOT000018 0 SPG-01 LIQUID N/A 1 a16 1.00s-003 sp.0. 

3 D W  SOOT000048 0 SPG-03 LIQUID i.aa6 1.137 0.893 R3D 

4 SAMPLE SOOT000050 0 SP0-01 LIQUID N f A  i.an 1.OOe-003 Sp.0. 

5 DW SOOT000050 0 SPG-01 LIQUID i.mi 1.181 0.784 RPD 
1.00.-003 sp.G. 6 SIYPLI SOOT000051 0 830-01 LIQUID N f A  1.164 

7 DW SOOT000051 0 SPG-01 LIQUID 1 . 1 6 4  1.176 0.945 RPD 

8 SAXPLI SOOT000052 0 SPC-01 LIQUID N/A 1.169 1.00.-003 Sp.G. 

9 SPG- LIQUID 1.173 0.315 RPD 
10 SAMPLE SOOT000053 0 SPG-01 LIQUID N/A 1.173 1.OOe-003 Sp.0. 

11 D W  SOOT000053 0 SPG.01 D 1.271 1 . m  0.7111 RPD 

Final page for worklist# 32100 

Analyst Signature Date 

Units shown for QC (BLK/BKG) may not reflect the acrual units. 
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01/15/00 0 2 : 1 4  FAX 
m 002 

HNF-1698 REV. O 
worklimpt Version 2.1 05/15/95 Poge. I 
OI/II/OO 14:42 LABCORE Data Entry Template for Worklist# 32100 

Analyst: qhr Instrument: BAOOl Book # /SL/n/d< 

Method LA-510-1 12 RevlMod 2- 
Worklist Comment: SY-102 GRAB 5 FOR SPG-01 RTS 

GRWP PROJECT s TYPE SAMPLE# R A -.-.---TEST------ MATRIX ACTUAL FWWD DL UNIT 

1 STO SPG-01 LIQUID 1.3779 f ,?e& M I A  Sp.G. 

20000008 SY-102 GRAB5 2 SAMPLE SOOTODD048 0 SPQ-01 LIQUID N/A / L L ~  Sp.G. 

20000008 SY-102 GRAB5 3 DUP SOO1DOOO40 0 SPG-01 L loU lO -402-37 MIA Sp.C. 

20000008 SY-102 GRAB5 4 SAMPLE SOOT000050 0 SPG-01 tiaum N / A  l tZ7 i  sp.0. 

20000008 SY-102 GRAB5 5 DUP SOOT000050 0 SPG-01 LIQUID La!- “A Sp.0. 

20000008 SY-102 ORA85 6 SAMPLE SOOT000051 0 SPC-01 LIWID MIA /.2.64 Sp.0. 

20000008 SY-102 GR1B5 7 DUP SOOT000051 0 SPG-01 L w i o  276 MIA s ~ . G .  

20000008 S I - 1 0 2  GRAB5 8 SAUPLE SOOT000052 0 SPG-01 LIQUID N I ~  1 . ~ 6 q  Sp.G. 

20000008 SY-102 GRAB5 9 OUP SOOT000052 0 SPG-01 LIQUID / - ~ 7 . 3  NIA 5p.0. 

20000008 SY-102 GRAB5 10  SAMPLE SOD1000053 0 SPG-01 LlWlO N/A SP.G. 

2WOOOOE S I - I O 2  GRAB5 11 WP SOOTOOOIKS 0 SPG-Dl LIQUID y3-83 MIA Sp.G. 

Final page for worklist # 32100 

Data Entry Comments: 

Units shown far QC (SPK & STD) may not r @ z t  the actual units. DL - Detection Limit, S = WorkUst Slot Number. 
R = Replicate Number, A = Aliquot Code. 
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HNF-1698 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-1 12 (E-21 

ross Weight (W2) = Wt. of vial + cap + cotton + solution 
re Weight (Wl) = Wt. of vial + cap + cotton 

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

Data Entry by: Date: 01/17/2000 

Approved by: Date: 
Form510112Ll Rev. 1.1 Page 1 of 1 

90 



HNF-1698 REV. O 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 (E-2) 

. . -. . . . - . - -. - .. - . . 
Volume of Solution pL 100.0000 
Specific Gravity 

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

Specific Gravity = [(W2-WI) " 1000 pUmL] I vol. of Solution pL * 1.000 glrnL] 

191 



HNF-1698 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 
I 

SPECIFIC GRAVITY LA-510-112 (E-2) 

ross Weight (W2) = Wt. of vial + cap + cotton + solution 
re Weight (WI) = Wt. of vial + cap + cotton 

pecific Gravity = [(WZ-W1) * 1000 ~LlrnL] / vel. of Solution VL 1.000 g/rnL] 

Form 510112L1 Rev. 1.1 Page 1 of 1 
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HNF-1698 REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 (E-2) 

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

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

:93 



HNF-1698 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-1 12 (E-2) 

oss Weight (W2) = Wt. of vial + cap + cotton + solution 
re Weight (Wl) = Wt. of vial + cap + cotton 

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

Volume of Solution pL 100.0000 

94 



HNF-1698 REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-1 12 (E-2) 

Gross Weight (WZ) Wt. of vial + cap + cotton + solution 
are Weight (WI) = Wt. of vial + cap + cotton 

Gravity = [(W2-W1) * 1000 pLIrnL] I vol. of Solution pL 1.000 g h L ]  

v RESULT v 

95 



HNF-1698 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 (E-2) 

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

Specific Gravity = [(W2-W1) 1000 pUmL] / [Vol. of Solution pL , 1.000 

. I  Date: 01/17/2000 

AM Date: 
Form510112Ll Rev. 1.1 Page 1 of 1 
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HNF-1698 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 (E-2) 

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

Specific Gravity = [(WZ-W1) * 1000 pL/mL] / pol .  of Solution pL 

II 

1.000 

Form 510112L1 Rev. 1.1 Page 1 of 1 

97 



HNF-1698 REV. 0 

SPECIFIC GRAVITY : LA-51 0-1 12 (E-2) 

1.27301 NA 

oss Weight (WZ) = Wt. of vial + cap + cotton + solution 
re Weight (Wl) = Wt. of vial + cap + cotton 

Specific Gravity = [(W2-W1) 1000 pLlmL] / pol.  of Solution pL 1.000 glmL] 

A Date: 01/17/2000 

Date: 
Forrn510112L1 Rev. 1.1 Page 1 of 1 

98 



HNF-1698 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 (E-2) 

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

pecific Gravity [(WZ-WI) " 1000 pUmL] I pol. of Solution pL 1.000 glml] 



HNF-1698 REV- O 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 
I 

'100 



~- 
0l/15/00 02:14 FAX 

"F-1698 0 
Page' 1 WOrkILtrpt Vemion 2.1 OS115/9S 

01/11/00 14:42 
LABCORE Data Entry Template for Worklist# 32101 

Aoalyst: nlx Instrument: PHOl Bbok # I % qI9-7 
Method: LA-212-106 Rev/Mod L-h 
Worklist Comment: SY-102 GRAB 5 FOR PH-01 RTS 

MATRIX ACTUAL FWND OL UUl7 GROUP PROJECT S TYPE SAnPLEb R A - - - . - - -TEST.- - - - .  

1 STOPH PH-01 L w i o  a m  7.49 pH 

PH-Ot LI~UID N/A l 3 J 9  PH 

sooTooao48 0 PH-01 LIQUID / 3 ,3 /  M I *  Pn 

20000008 SY-102 GRAB5 2 SAMPLE SO07000048 0 

2ooaaooa sy-102 GRABS 3 nup 

200000a8 SI-102 GRABS 4 SMPLE sao~oaoa50 o PH-a1 LlQUIO M I A  /3,47 PH 

20000008 SV-IO2 GRAB5 5 DUP SOOT000050 0 Pn-oi  LIQUID 1 3 , U j  UIA pn 

2000000~ SY-102 GRABS 6 SAHPLE S O O T ~ D O O S ~  o PH-01 LlWlD N/A f3#3g  pn 

N I A  pH 

PH 

20000008 SY-102 GRAB5 7 DUP s a a ~ o o a o ~ i  o Pn-oi  LIQUID 

2000000B SY-102 GRAB5 8 SAMPLE SOOTDODO52 0 PH-OI LlOVlO H I A  

200(10008 SY-102 GRABS 9 DUP S ~ O T O ~ O O ~ Z  o PH-01 LlQUlD I3.4l NIA PH 

zooooooa SY-102 GRABS i o  SAMPLE s o o ~ o a a 0 5 3  o PH-01 LICIUI~ NIA l 3 , Y r  PH 

20000008 SY-102 GRABS 11  OUP SOOT000053 0 PH-01 L IQUID /3.4/c N/A pn 

Final page for worklist # 32101 

///</- 
Analyst S igmture Date 

i&&!dd Data Entry Comments: 

Units shown for QC (SPK & SlD) nug not r@r the actual units. DL - Deteaion Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Guie. 



worklistdata2 Version 3.0 01 /04/99 Page: I 
01/19/00 10.54 HNF-1698 REV- 0 

LABCORE Completed Worklist Report for Worklist# 32099 

Analyst: jis Instrument: PHOl Book# 33N15A 

Method: LA-211.102 Rev/Mod b - 3  
Worklist Comment: SY-102 GRAB 5 FOR OH-01 RTS 

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

1 STD 

a SAMPLE 
3 DUP 

4 SAMPLE 

5 DUP 

6 SAMPLE 

7 DUP 

8 SAMPLE 

9 DUP 

10 SAMPLE 

11 DUP 

0 OH-01 

SOOT000048 0 OH-01 

SOOT000048 0 OH-01 

SOOT000050 0 OH-01 

800T000050 0 on-01 

SOOT000051 0 OH-01 

SOOT000051 0 on-01 

SOOT000052 0 OH-01 

SOOT000052 0 ox-01 

SOOT000053 0 on-01 

SOOT000053 0 OH-01 

102.564 ‘L R ~ E o v . ~ ~  GIQUID 1.56.4 1.60e4 

LIQUID H/A 1. o m  1150.000 us/- 

LIQUID U/A 1.79-4 1150.000 ug/mL 

LIQUID U/A i.8a-4 ia5o.000 ~ g / n ~  

LIQUID N/A 1.80e4 asoo.ooo us/m~ 

LIQUID UfA i . 8 w  asoo.ooo ug/mr. 

LIQUID i.oae4 i.oas4 0 . 0 0 0  RPD 

LIQUID 1.79.4 1.79.4 0.000 RPD 

LIQUID i.8ae4 1.74e4 4 . 4 9 4  RPD 

LIQUID 1.80.4 1.7.7-4 1.581 RPD 

LIQUID i.8a.4 1.81a4 0.551 RPD 

Final page for worklist# 32099 

Analyst Signature Date 

Dafe 

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

a02 



08/23/15 0 8 : 5 4  FAX a004 

worklistrpt Version 2.1 OS/15/95 HNF-1698 R N .  Page: 1 
Ol/ll/W 14:41 

LABCORE Data Entry Template for Worklist# 32099 

Analyst: L Instrument: PHOl Book # 3 7  n//s-A 
Method LA-211-102 Rev/Mod n ~ 5 
Worklist Comment: SY-102 GRAB 5 FOR OH-01 RTS 

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

1 STD 

20000008 SY-IO2 GRAB5 2 SAMPLE 

20000008 SY-102 GRAB5 3 DUP 

20000008 S V - I O 2  GRAB5 4 SUlPLE 

20000008 SV-102 GRAB5 5 DUP 

20000008 SY-102 GRAB5 6 SAMPLE 

20000008 SY-102 GRAB5 7 DUP 

20000008 SV-102 GRAB5 8 SAMPLE 

20000008 SY-102 GRABS 9 OUP 

20000008 SY-102 GRA85 10 SAMPLE 

20000008 SY-102 GRAB5 11 OUP 

W A  UglmL 

U g m  S O O T O O O O ~ ~  o on-01 LIQUID NIA 

SOOT000048 0 OH-01 LIQUID N IA  ug/fd. 

SOOT000050 0 OH-01 LIWID WIA ug1m1 

SOOT000050 0 on-01 LlPUID 

SWT000051 0 on-01 L I W l D  N l A  wlmL 

N/A ug l rn l  SOOT000051 0 on-01 LIQUID 

SOOT000052 0 OH-01 LIEUID NIA w/m 

SOOT000052 0 on-01 LIQUID MIA u g l a  

SOOT000053 0 OH-01 LIQUID MIA ug/a 

on-01 LIauIo 

N I A  ug/mL 

SOOT000053 0 OH-01 LIQUID NIA  ug/mL 

Final page for worklist # 32099 

Data Entry C o k :  

Unia shown for QC (SPK & STD) moy not rqiect ihe actual units. DL = DeteCiion U d t ,  S = Worklbl Slot M e r ,  
R = Replicate Nun&=, A = Aliquot Code. 
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08/23/15 0 8 : 5 2  FAX 

12 
.............. I .... .......... I . . . . . . . . . . . . . . . .I  ........ I _ . . . . I  

HNF-1698 REV. 0 

' date BO-81-18 t i m e  16:22 
GET PH 12 # 38 . lOmi.(div d~H=i,'div 
5.t. a. r t  v . BBM P'I 1 

&t.e Bo-01-18 t i rw  16:41 
GET PH 12 # 39 



HNF-1698 REV. 0 

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

OH in pg/rnL = (OH MOLARITY)’(17.0g/rnole)*(1000000~g/g)/(1000rnUL) 

borrn 21 1102 - oh Rev. 1.5 Page 1 of 1 



HNF-1698 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/mL = (OH MOLARITY)*(17.Og/mole)*(lOOOOOOpg/g)/(1000mL/L) 

3 orm - Page 1 of 1 



HNF-1698 REV. 0 

3 lla I# 
OH (AUTO) : LA-21 1-102 (D-2lq” SAMPLE 

Detection Limit =(125pg/SS)*DF 

OH Molarity =((rnL HN03)*(M HNO3))ISarnple Size in rnL)*Dilution Factor 

OH in FglrnL = (OH MOLARITY)*(17.0g/rnole)*(l000000pg/g)/(l000rnUL) 

I orrn - age o 

109 



Detection Limit =(125pg/SS)*DF 

OH Molarity =((rnL HN03)*(M HNO3))ISample Size in rnL)*Dilution Factor 

OH in pg/rnL = (OH MOLARITY)*( 17 Og/rnole)*( 1 OOOOOOpg/g)/( 1000rnL/L) 

7 orrn - age o 

110 



HNF-1698 REV. 0 

3 dfi 1 f l  
OH (AUTO) : LA-211-102 (D4?IO' r SAMPLE 

Detection Limit =(125pg/SS)*DF 

OH Molarity =((mL HN03)*(M HN03))/Sarnple Size in rnL)*Dilution Factor 

OH in lg/mL = (OH MOLARITY)*(17.0g/rnole)*(1000000pg/g)1(1000rnL/L) 

Form211102 - oh Kev. 1.5 Page 1 of 1 
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HNF-1698 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/mL = (OH MOLARITY)*(17.Og/mole)*(l000000pg/g)/(1000rnL/L) 

Form 21 110% - oh Kev. 1.5 Page 1 of 1 



HNF-1698 REV. 0 

w orrn - age o 

113 



HNF-1698 REV. O 

OH (AUTO) : LA-21 1-1 02 

Detection Limit =(125pg/SS)*DF 

OH Molarity =((mL HN03)’(M HNO3))ISample Size in mL)’Dilution Factor 

OH in ug/mL = (OH MOLARITY)*(I 7.0g/mole)*(l OOOOOO~g/g)/(lOOOmL/L) 

llconcentration of Samale in PPM I 1.74E+0411 

- 
Form 21 1102 - oh Kev. 1.5 Page 1 ot 1 

114 



HNF-1698 REV. 0 

Form 21 1102 - oh Kev. 1.5 age o 

11s 



Detection Limit =(125pg/SS)*DF 

OH Molarity =((mL HN03)*(M HNO3))ISample Size in mL)*Dilution Factor 

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

Form 21 1102 - oh K e n 5  Page 1 ot 1 

1116 



HNF-I 698 REV. O 

OH (AUTO) : LA-211- 



HNF-1698 REV. O 

le at end-point in mL 
tion Factor (DF) or 1 *** 

Concentration of Sample (MOLARITY) 
Concentration of Sample in PPM 

Detection Limit =(125pg/SS)*DF 

OH Molarity =((rnL HN03)”(M HNO3))ISample Size in mL)*Dilution Factor 

OH in pg/rnL = (OH MOLARITY)”(17.0g/rnole)’(l000000pg1g)/(1000rnUL) 

II ni IP II 
I1 --. - - . - . . .. . . 

IIConcentration of Sample (MOL ARITY) 1.06E+00 il 

- rage  1 of 1 



worklistdata2 Version 3.0 01/04/99 HNF-1698 REV. O Page: I 
03/30/00 14:33 

LABCORE Completed Worklist Report for Worklist# 33047 

Analyst: jis Instrument: PHOl Book#: 35N15A 

Method: LA-211-102 Rev/Mod 0- 3 

Worklist Comment: SY-102 GRAB SOLID COMP ( FOR OH-01 ) RTS 

-Type Sample#RA Test Matrix Actual Found DLorYield Unit 

a BLNK-RPIP 0 OB-01 SOLID 1 e17347 

1 Dm SOOT000154 0 W 08-01 SOLID ~16993 ~17347 RPD 

Final page for worklist# 33047 

Analyst Signature Date 
/&/p 0 

Analyst Siplature DBte ' 

Units shown for QC (ELKBKG) may not rejlect the actual units. 

'119 



worklistrpt Version 2. I OSIlS/95 Poge: I HNF-1698 REV. 0 

LABCORE Data Entry Template for Worklist# 33047 0312 7/Od 09 43 

Analyst: A Lnstnrment: PHOl Book# mi' 
Method LA-211-102 RevlMod J)-\ 

Worblist Comment: SY-102 GRAB SOLID COMP ( FOR OH-01 ) RTS 

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

1 BLNK-PREP on-01 SOLID MIA uelg 

20000008 SY-102 GRABS 2 SAMPLE SOOT000154 0 U OH-01 SOLID MIA WlB 

20000008 SY- I02  GRAB5 3 DUP SOOT000154 0 U OH-01 SOLI0 M I A  uslg 

a 

Final page for worklist # 33047 

Data Entry Comments: 

. .I 

Units shown for QC (SPK & STD) may not r@lect ihe actual un&. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A =Aliquot Code. 



BOOS 

"F-1698 REV. 0 
. . . . . .  -.-: , . . . . . . .  

PH 
EP 1 rn 5.61 

& X J F O Q  /C'f 
d a t e  09-63-39 time 15:36 
GET F H  12 # 192 
Id. #1 1787 
Id.#2 .1985 
PHtirjitj 19.92 

PH 
9.95 
7.75 

E f  1 
EP2 

date 60-133-39 time i5:36 
GET DH 12 # 192 ~~ . . .  

18ml/diu dpH=l/di v 
s t a r t  V .OB0 m l  

............. I ............. I ............. I ............. I ............ ' 1 "  A 2 

-------- 

time 15:40 
12 # 193 

1787 
GET PH 
Id .# l  

PH[ in i t )  16.94 

EP1 @& 
EP2 
manual st.oP 

Id .#2  -1985 

PH 
18-07 
7.88 

d a t e  60-03-36 time 15:46 
GET nH 12 # 193 . 16ml/dib~ dPH=l/diu 
start V .000 ml 

11 ...................... I .......... A .......... I .......... I .... 9 
i ? - - - -  z 

11/02/15 0 8 : U 5  FAA 

. .  

V/m 1 PH 
EP1 .247 9.87 
st,uv vo l t . .  reached ____---- _-__---- 

d a t e  06-93-38 time 16:23 
GET nH 12 # 183 

121 



HNF-1698 REV. 0 

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

OH in pg/mL = (OH MOLARITY)*(17.0glmole)*(l000000pg/g)/(1000mUL) 

J-= orm - age ot1 
- 



HNF-1698 REV. 0 

Detection Limit=((125pg /SS)*DF)*IOOO/DDF 

*P Orlll  - age 1 of 1 - 



HNF-1698 REV. 0 

OH (AUTO) : LA-211-102 fD-31 

1 II 

Detection Limit=((l25~lg ISS)”DF)*lOOO/DDF 

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

OH in pg/g =(OH MOLARITY)’(17g/mole) ‘(1 000000 vg/g)/DDF 

T arm - 

1124 



HNF-1698 REV. 0 

Detection Limit=((125pg lSS)*DF)*I OOOlDDF 

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

H in pg/g =(OH MOLARITY)'(17g/mole) "(1000000 pg/g)/DDF 

1 
I 

Concentration of Sample In PPM 
The Result is < Detection Limit 



worklistdata2 Version 3 0 01/04/99 "F-1698 REV. 0 Page I 
01/24/00 10 44 

LABCORE Completed Worklist Report for Worklist# 32097 

Analyst: slh Instrument: "301 Book#: 

Method: LA-631-001 Rev/Mod b-2 
Worklist Comment: SY-102 GRAG 5 FOR "3-01 RTS 

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

BLplx 0 M(3-01 

STD 0 "3-01 
SIWPLE SOOT000048 0 M I - 0 1  

DUP SOOT0000d8 0 "3-01 

SIubpLI SOOT000050 0 UU3-01 

DUP SOOT000050 0 NX3-01 

TRIPL SOOT000050 0 hH3-01 

8 STD 0 M(3-01 

LIQUID 1 c2.501r2 w/mL 

LSQUID I 66xtoz 4 3 m + a  92.489 % Recovery 

LIQUID N/A 8.041i*Ol 1 5 0 . 0 0 0  us/mL 
LIQUID 8.04E+l 6 94Er2 11.686 RPD 

LIQUID N/A 1,11E+03 2 5 0 . 0 0 0  ug/mL 
65.246 RPD LIQUID 1.111i+3 5.69E+Z 

LIQUID i.ia~t3 8 . 1 9 ~ + 2  31.047 RPD 

LIQUID 4.66Et02 4.55Er2 97.639 Pi Recovery 

Final page for worklist# 32097 

Analyst Signature Date 

/ 26/00 
Reviewer $ignature Date I 

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

1126 



V l l L l l U V  lb:38 FAX 

@lo01 

Page. 1 
HNF-1698 REV. 0 

01 / I  11W 14.44 
wsz LABCORE Data Entry Template for Worklist# 32097 

Analyst: $?7-kk Insblrment: "301 BooW <4Y14- 
Method: LA-631-001 RevlMod 0-k 
W o r W  Comment: SY-102 GRAG 5 FOR "3-01 R'I3 
8 Type Sanp1e.t El A T*.t Matrix QroupW Pcojaot 

1 BLmK 

2 STD 

"3-01 LIQUID 

"I13 - 01 LIQUID 

3 SILMPLP. SOOT000048 0 "3-01 LIQUID aooooooa SY-102  GRABS 
halytes  RBauu.#tedr "3-01 

rl nup SDOT000048 0 "3-01 LIQUID 

5 SAMPLE SOOT000050 0 "3-01 L I W I D  2000000a SY-102 r-5 
Analytes fl*quertedr "3-01 

6 DUP SOOTOOOOClO 0 "3-01 LIQUID 

7 STC "3 - 01 LIQUID 
Jr T W P L  

Final page for worklist # 32097 



01/21/00 16:38 FAX 

DOUBLE KNOWN ADDITION GELECTED 
AT 19:57, 01-20-00 

SAMPLE VOL. 25.000 AT 20;00, 01-20-00 
ENTERED 

BMF=-10.6 mV AT 20:01, 01-20-00 

EMF=-10.7 mV AT 20:01, 01-20-00 

EMF=-10.8 mV AT 20:02. 01-20-00 

EMF--10.9 mV AT 20:03. 01-20-00 
ENTERED 

STD CONCN- 997 AT ZO:14, 01-20-00 
ENTERED 

STD VOL= ,25000 AT ~ o : i ~ i ,  o i - 2 o - n o  
ENTERED 

EMF=-30.3 mV AT 20:15, 01-20-00 

EMF=-30.4 mV AT 20:15, 01-20-00 

BMF=-30.5 mV AT 20:15, 01-20-00 

EMF=-30.6 mV AT 20:16, 01-20-00 

EMF=-30.7 mV AT 2 0 : 1 6 ,  01-20-00 

EMF--30.9 mV AT 20:17, 01-20-00 
ENTERED 

STD VOL= 2.5000 AT 20:27, 01-20-00 
ENTERED 

EMF=-77.2 m V  AT 20:27, 01-20-00 

EMF=-77.4 mV AT 20:27, 01-20-00 

EMF=-77.7 mV AT 20:28. 01-20-00 

EMF=-77.8 mV AT 2 0 : 2 Q ,  01-20-00 
ENTERED 

l:NH3 SLDPE=-61.9 mV/DEC 
AT 2 0 ; 2 9 ,  01-20-00 

1;NH3 CONCN= 5 . 5 5  



~~ 

01/21/00 16:38 ~ FAX 

HNF-1698 REV. O 

DOUGLE KNOWN ADDITION SELECTED 
AT 23:04, 01-20-00 

SAMPLE VOL- 25.000 AT 23:04, 01-20-00 
ENTERED 

EMF= 6 2 . 6  m V  AT 23:08, 01-20-00 

EMF= 62.2 m V  AT 23:08, 01-20-00 

EMF= 61.7 mV AT 23:09, 01-20-00 

EMF= 61.7 m V  AT 23:09, 01-20-00 
ENTERED 

STD CONCN. 997 AT 23:13, 01-20-00 
ENTERED 

STD VOL= ,25000 AT 23:16, 01-20-00 
ENTERED 

EMF=-33.0 mV AT 23:16. 01-20-00 

EMF=-33.2 mV AT 23:17, 01-20-00 

EMF=-33.3 mV AT 23:17, 01-20-00 

EMF=-33.6 m V  AT 2 3 : l . E .  01-20-00 

EMF=-33.7 m V  AT 23:18, 01-20-00 
ENTERED 

STD VOLE 2.5000 AT 23:29, 01-20-00 
ENTERED 

EMF=-91.* m V  AT 23:29, 01-20-00 

EMF=-91.5 mV AT 23:30, 01-20-00 

EMF=-91.6 m V  AT 23:30, 01-20-00 

EMF=-91.7 m V  AT 23:31, 01-20-00 

EMF=-91.6 mV AT 23:31, 01-20-00 
ENTERED 

1;NH3 SLOPE=-%.& mV/DEC 
AT 23:31. 01-20-00 

1:NH3 CONCN= ,235 



U 1 / 2 1 / 0 0  16:39 FAX 

HNF-1698 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 23:68. 01-20-00 

SAMPLE VOL- 2s.ooo AT 23:4a,  01-20-00 
ENTERED 

EMF- 23.9 m V  AT 2 3 ~ 1 9 ,  01-20-00 

EMF= 21.3 mV AT 23~19, 01-20-00 

EMF= 24.5 m V  A T  23:50, 01-20-00 

EMF= 26.5 mV AT 23:50, 01-20-00 
ENTERED 

STD CONCN- 997 AT 23:55. 01-20-00 
ENTERED 

STD VOL= ,25000 AT 2 3 : 5 5 .  01-20-00 
ENTERED 

EMP*-I1.7 nV AT 23:55, 01-20-00 

EMF=-11.8 mV AT 23:55. 01-20-00 

EMF=-12.1 mV AT 23:56, 01-20-00 

EMF=-12.2 mV AT 23:57, 01-20-00 

EMF=-12.3 mV A T  23:57, 01-20-00 
ENTERED 

STD VOLz 2.5000 AT 00:01, 01-21-00 
ENTERED 

EMF=-66.8 mV AT 0 O : O l .  01-21-00 

EMF--67.5 mV AT 00102, 01-21-00 

EMF=-67.8 mV AT 00:03, 01-21-00 

EMF=-67.9 mV AT 00:03. 01-21-00 
ENTERED 

1:NH3 SLOPE=-62.8 nV/DEC 
AT 00~03, 01-21-00 

1:W3 CONCN- 3.65 
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01/21/00 16:39 FAX 

“F-1698 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
A T  01.013, 01-21-00 

SAMPLE VOL- 25.000 AT 01:03, Ul-21-00 
ENTERED 

EMF= 3 1 . 3  n V  AT 01:04, 01-21-00 

EMP= 31.5 mV A? Oi:O4, 01-21-00 

EMF= 31.6 mV AT 01:05, 01-21-00 
ENTERED 

STD CONCN- 997 AT Ol:ll, 01-21-00 
ENTERED 

STD VOL= ,25000 AT Ol:ll, 01-21-00 
ENTERED 

E M F = - 7 . 6  mV AT Ol:ll, 01-21-00 

ENF=-7.8 mV AT 01:1!?,  Ul-:i::.-C:C 

lbMI, ’ - - / .Y !:!I> 0:.:12, 01--21-au 

E M F - 3 . 1  mV AT 0 1 : 1 2 ,  01-21-00 
ENTERED 

STD VOL= 2.S000 A T  01:16. (i I- ’ / i-CID 
ENTERED 

EMF=-66.6 mV AT 01:20, 01-21-01) 
ENTERED 

1:NH3 S L O P B - - 6 2 . 9  mV/DEC 
AT 01:20, 01-21-00 

1:NH3 CONCN= 3.01 



DOURLE KNOWN ADDITION SELECTED 
AT 02r41, 01-21-00 

SAMPLE VOL= 25.000 AT 02:41, 01-21-00 
ENTERED 

EMF- 25.5 mV AT 02:41, 01-21-00 

EMF- 26.1 m V  AT 02:42, 01-21-00 

EMF= 26.2 mV AT 0 2 : L 2 ,  01-21-00 

EMF= 26.3 mV AT 02:42, 01-21-00 
ENTERED 

STD CONCN= 997 AT 02:dS. 01-21-00 
ENTERED 

STD VOL= ,25000 AT 02:45, 01-21-00 
ENTERED 

EMF=-3.1 m V  AT 0 2 : 4 7 .  01-21-00 

EMF=-3.5 mV AT 02:47, 01-21-00 

EMF=-5.3 mV AT 02:48, 01-21-00 

EMF=-3.9 mV AT 02:46, 01-21-00 
ENTERED 

STD VOL= 2 . 5 0 0 0  AT 02:51, 01-21-00 
ENTERED 

EMF-56.0 m V  AT 02:52, 01-21-00 

EMF=-S6.3 m V  AT 0 2 : 5 2 ,  01-21-00 

EMF=-56.7 mV AT 02:53, 01-21-00 

EMP=-S6.5 mV AT 02:53, 01-21-00 
ENTERED 

1:NH3 SLOPE=-61.9 mV/DEC 
AT 02:53, 01-21-00 

l:NH3 CONCN- 4.73 

HNF-1698 REV. 0 

1132 



~ ~~ 

0 1 / 2 1 / 4 0  16:39 FAX 

HNF-1698 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 03:17, 01-21-00 

SAMPLE VOL= 25.000 AT 03:17, 01-21-00 
ENTERED 

EMF= 45.5 mv AT 03:17, 01-21-06 

EMF- 45.6 mV AT 03;1B, 01-21-00 

EMF= 45.7 ~ V ~ A T  03:i8, 01-21-00 

EMF= 45.8 m V ! A T  03:18, 01-21-00 

EMF= 45.8 mV;AT 03:19, 01-21-00 
ENTERED 

STD CONCNc 997 AT 03:22, 01-21-00 
ENTERED 

STD VOL= .25000 AT 03:22, 01-21-00 
ENTERED 

EMF= 5.7 m V  AT 03:22, 01-21-00 

EMF= 5.4 mV AT 03:23, 01-21-00 

EMF= 5.1 mv AT 03:23. 01-21-00 

EMF= 5.1 UV AT 03:23, 01-21-00 
ENTERED 

STD VOL= 2.5000 AT 03:26, 01-21-00 
ENTERED 

EMF=-47.5 mv AT 03:27, 01-21-00 

EMF=-48.2 mV AT 03:27, 01-21-00 

EMF=-48.5 m V  AT 03:28, 01-21-00 

EMF=-48.6 mV AT 03:28, 01-21-00 
ENTERED 

1:NH3 SLOPE=-5B.8 mV/DEC 
AT 0 3 : 2 8 ,  01-21-00 

1:NH3 CONCN= 2.51 
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HNF-1698 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 04:02, 01-21-00 

SAMPLE VOL= 2 5 . 0 0 0  AT 04:03, 01-21-00 
ENTERED 

EMF= 34.8 mV AT 04:03, 01-21-00 

EN?= 35.0 mV AT 0 4 : 0 L ,  01-21-00 

EMF= 35.6 m V  AT 04:05, 01-21-00 

EMF= 35.3 m V  AT 04:05, 01-21-00 
ENTERED 

S'ID CONCN= 997 AT 04:09, 01-21-00 
ENTERED 

STD VOL- .25000 AT 0 4 : 0 Q ,  01-21-00 
ENTERED 

EMF=-0.7 m V  AT 04:09, 01-21-00 

EMF=-0.9 mV AT 04:10, 01-21-00 

EMF=-1.1 mV AT 0 4 : l O .  01-21-00 

EMF=-1.1 mV AT 04:10, 01-21-00 
ENTER ED 

STD VOL= 2.5000 AT 04:11, 01-21-00 
ENTERED 

EMF--55.4 mV AT 0 4 : l . L .  01-21-00 

EMF=-55.9 mV AT 04:14. 01-21-00 

EMF=-56.3 mV AT 04:15, 01-21-00 

EMF=-56.5 IIIV AT 04:15. 01-21-00 
ENTERED 

1:"3 SLOPE--62.7 mV/DEC 
AT O$:LS, 01-21-00 

1:NH3 CONCN= 3.51 

S S  
I O 0  4 

5 -&+--k 

a 0 0 9  



DOUBLE KNOWN ADDITION SELECTED 
AT 07:22, 01-21-00 

SAMPLE VOL= 25.000 AT 07:3L, 01-21-00 
ENTER ED 

EMF=-20.5 mV AT 07:36, 01-21-00 

EMF=-20.6 mV AT 07:36, 0 1 - 2 1 - O D  
ENTERED 

STD CONCN= 997 AT 07:36, 01-21-00 
ENTERED 

STD VOLs .25000 AT 07:36, 01-21-00 
ENTERED 

EMF=-36.6 mV AT 07:37, 01-21-00 

EMF=-38.6 mV AT 07;37, 01-21-00 
ENTERED 

STD VOL= 2.5000 AT 07:38, 01-21-00 
ENTERED 

EMP=-81.0 mV AT 07:40, 01-21-00 

EMF=-Bl.Z mV AT 07:40, 01-21-00 

EMF=-81.4 mV AT 07:41, 01-21-00 

EMF=-81.8 mV AT 07:42, 01-21-00 

EMF--81.9 mV AT 07.42, 01-21-00 
ENTERED 

1:NH3 BLOPE=-57.8 mV/DEC 
AT 07:42, 01-21-00 

I:NH3 CONCN= 9.33 

q< 

HNF-1698 REV. 0 
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HNF-1698 REV. 0 

WORKBOOK PA( 

Detection Llmlt = 1.OOOpg * (FVOWSAM) 

"3 Concentration (pglmL) = (BR) * (FVOL I VSAM) * DDF 

SAMPLE.WB1 REV 1.0 631001ML 

136 

01/24/2000 10:2946 



"F-1698 REV. 0 

WORKBO( 

l:\631 OOl\OUT\32097.WBl 

'137 
01/24/2000 10:33:37 



Detection Limit = 1.OOOvg (FVOLNSAM) DF 

"3 Concentration (PgImL) = (ID-BR) * (FVOL I VSAMYDF 

SAMPLE.WB1 REV 1.0 631001 ML 

1238 
0112412000 10:34:38 



SAMPLE.WB1 REV 1.0 631001ML 

!139 
01/24/2000 10:34:59 



WORKBOOK PAGE: SAM5 

AMMONIA ("3) : L.. 

HNF-1698 REV. O 

Detection Limit = 1.OOOpg * (FVOWSAM) DF 

"3 Concentration (pgImL) = (ID-BR) * (FVOL I VSAMYDF 

,140 
01/24/2000 1 0 3 5 2 7  



HNF-1698 m. 0 
WORKBOOK PAGE DUPG 

Detection Limit = 1.OOOpg (FVOWSAM) * DF 

"3 Concentration (pgImL) = (ID-BR) * (FVOL I VSAMYDF 

,141 
01/24/2000 10:3539 



HNF-1698 REV. 0 

WORKBOOK PAGE: TRIPL7 

Detection Limit = 1.OOOpg * (FVOWSAM) * DF 

"3 Concentration (pglmL) = (ID-BR) * (FVOL I VSAMYDF 

,142 
01/24/2000 10:35:53 



HNF-1698 REV. 0 

WORKBOOK PAGE: ST-END8 

LCS Standard Book Number 

Detection Limit = 1.OOOpg * (FVOLNSAM) 

"3 Concentration (pglmL) = (ID-BR)'(FVOL NSAM) 

I QCACTUAL = STDVAL 
QC FOUND = (ID-BR) ' (FVOLNSAM) 

,143 
01/24/2000 1036:30 



worklisldara2 Version 3.0 01 /04/99 
01/24/00 13129 

HNF-1698 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 32098 

Analyst: rwk Instrument: “301 Book# 

Method: LA-631-001 Rev/Mod b - t  
Worklist Comment: SY-102 GRAG 5 FOR ”3-01 RTS 

1 B u m  
a STD 

3 BUIPLI 

4 DUP 

5 $PI 
6 SIYpLl 

1 DUO 

8 S m L I  

9 DUO 

10 STD 

0 NX3-01 LIQUID 1 

0 NX3-01 LIQUID 4.661+02 

SOOT000051 0 Mi3-01 LIQUID N/A 

SOOT000051 0 N X - 0 1  LIQUID 3.64sra 

SOOT000051 0 mil-01 LIQUID i.i71+0a 

SOOT000052 0 NX3-01 LIQUID 6.79sra 

8OOTOOOO53 0 “3-01 LIQUID 4.73ma 

0 NK3-01 LIQUID ( . 6 6 x + o a  

SOOT000052 0 M13-01 LIQUID N/A 

SOOT000053 0 “3-01 LIQUID N/A 

Final page for 

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

Analyst Signature Date A n  

worklist# 32098 

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

,144 



~~ 

01/21/00 16:41 FAX a001 

HNF-1698 RN. 0 
O l / l l / C i 7  14.40 Pazc I 
ws2 LABCORE Data Entry Template for Worklist# 32098 

Anniysk xN Iostrmnent: "301 Book# 54/7/9-# 
Method LA-631401 ReU/Mod f i 2  
Worklist Comment: SY-102 GRAG 5 FOR "3-01 RTS 

s Type Sample# R A Test M a t r i x  omrrpa project 
. 

1 BLNK "3.01 LIQUID 

2 STD "3-01 LIQUID 

3 SAMPJ8 SOOT000051 0 "3-01 LICUID 20000008 SY-102 GRAB5 
Analytes Repuomt.di "3-01 

4 DUP S O O T O ~ O O ~ ~  a "3-01 LIQUID 

5 SPK SOOT000051 0 "3-01 LIQUID 

fi SAMPLE SOOTOOOfl52 0 "3-01 LIQUID 20000008 SY-102 G W 5  
Analytss Reque#t*dr "3-01 

7 DUP SOOT000052 0 KH3-01 LIQUID 

8 SAYPLE SOOT000053 0 "3-01 LIQUID 20000008 SY-102 GRAB5 
An8lyt.a R*quost*d: NH3.01 

9 DUP SOOT000053 0 "3-01 LIQUID 

10 STD "3 - 01 LIQUID 

Final page for worklist # 32098 

Data Entry CDmments: 

A 

3 - Worklmt Ylot Numlw. R = Replicate Number, A = AUquot Codc. 

,145 



DOUBLE KNOWN ADDITION SELECTED 
AT 07:22, .01-21-00 

SAMPLE VOL- 2 5 . 0 0 0  AT 07:34, 01-21-00 
ENTERED 

EMF=-20.5 m V  AT 07:36, 01-21-00 

E M F = - 2 0 . 6  mV AT 07:36, 01-21-00 
ENTERED 

STD CONCN- 997 AT 07:36. 01-21-00 
ENTERED 

STD VOL= .25000 A T  07:36. ai-21-00 
ENTERED 

EMF=-38.6 mV AT 07~37, 01-21-00 

EMF=-38.6 mV AT 07.37. 01-21-00 
ENTERED 

STD VOL= 2.5000 AT 07:3e, 01-21-00 
ENTERED 

E M P = - 8 1 . 0  nV AT 07:40, 01-21-00 

EMF=-81.2 mV AT 07:10, 01-21-00 

EMF=-81.4 mV AT 07:1i, 01-21-00 

EMF=-81 8 mV AT 07:42, 01-21-00 

E M F = - 8 1 . 9  m V  AT 07:42, 01-21-00 
ENTERED 

i:NH3 SLOPE=-S7.S mV/DEC 

m 0 0 3  

HNF-1698 REV. 0 

4 4 6  



01/21/00 1 6 : 4 2  FAX 

DOUELE KNOWN ADDITION SELECTED 
AT 07:06, 01-21-00 

SAMPLE VOL= 25.000 AT 07:12, 01-21-00 
ENTERED 

EMF= 25.8 rnV AT 07:13, 01-21-00 

EMF= 25.9 rnV AT 07:13, 01-21-00 
ENTERED 

STD CONCN= 997 AT 07:14, 01-21-00 
ENTERED 

STD VOL= ,25000 AT 07:14. 01-21-00 
ENTERED 

EMF=-42.2 m V  AT 07:15, 01-21-00 

EMF=-bZ.4 mV AT 07:15, 01-21-00 

EMF=-L2.4 mV AT 07:15, 01-21-00 
ENTERED 

S T D  VOL= 2.5000 AT 07:16, 01-21-00 
ENTERED 

EMF=-99.3 mV AT 07:18, 01-21-00 

EMF%-99.5 PV AT 07:19, 01-21-00 

EHF=-99,6 mV AT 07:19, 01-21-00 

EMF=-99.7 mV AT 0 7 ~ 1 9 ,  01-21-00 
ENTERED 

1:NH3 SLOPE=-58.9 mV/DEC 
AT 07:19, 01-21-00 
I - . 
1 : N U 3  CONCN= ,735 

2 

004 

HNF-1698 REV. 0 



01/21/00 18:42 FAX - -. - 

DOUBLE KNOWN ADDITION SELECTED 
AT 08:17, 01-21-00 

SAMPLE V O L i  25.000 AT 08:17. 01-21-00 
ENTERED 

EMF= 22.1 m V  A T  06!18, 01-21-00 

EMF= 21.9 mV AT 08:1Q, 01-21-00 

EMF= 22.0 mV AT 08:14, 01-21-00 
ENTERED 

STD CONCN- 997 AT 08:19. 01-21-00 
ENTERED 

STD VOL= .25000 AT 08:19, 01-21-00 
ENTERED 

EMF=-11.9 mV AT 08:21, 01-21-00 

EMF=-12.1 mV AT 08:21, 01-21-00 

EMF=-12.2 m V  AT 08:21, 03-21-00 

EMF=-l2.3 mV AT 00:21, 01-21-00 
ENTERED 

STD VOL= 2.5000 AT 08:22, 01-21-00 
ENTERED 

EMF=-65.1 mV AT 08:23, 01-21-00 

EMF=-65.4 UiV AT 08:24, 01-21-00 

EMF--65.4 mV AT 08:24, 01-21-00 
ENTERED 

1:NH3 SLOPE=-60.4 mV/DEC 

1:"s CONCN= 3.65 

a 0 0 5  

HNF-1698 REV. 0 



01/21/00 1 6 : 4 2  FAX 

HNF-1698 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 08:24, 01-21-00 

SAMPLE VOL= 25.000 AT 08:32, 01-21-00 
ENTER ED 

EMF= 22.4 mV AT 08:33, 01-21-00 

EMF= 22.5 mV AT 0)8:33, 01-21-00 

EMF= 22.5 mV AT 08:33. 01-21-00 
ENTERED 

STD CONCN- 997 AT 08:34. 01-21-00 
ENTERED 

STD VOL= .2sooo AT 08:34, ai-21-00 
ENTERED 

EMP*-11.6 mV AT 08:35, 01-21-00 

EMF=-Ii.B mV AT 08.:35, 01-21-00 

EMF=-11.8 mV AT 08:35, 01-21-00 
ENTERED 

STD VOL. z.5000 AT oe:36, 01-21-00 
ENTERED 

EMF=-62.7 mV AT OB:%, 01-21-00 

EMF=-63.0 mV AT 08:38, 01-Zl-00 

EMF=-63.0 m v  A T  08:38, 01-21-00 
ENTERED 

1:NH3 SLOPE=-S7.7 mV/DEC 
AT 08:38, 0 

1149 



0 1 / 2 1 / 0 0  16:42 FAX 
@ 0 0 7  

HNF-1698 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 10:36, 01-21-00 

SAMPLE VOLs 25.000 AT 10:46, 01-21-00 
ENTERED 

EMF=-14.4 mV A I  10:*8, 01-21-00 

EMF=-lA.6 mV AI lO:IB, 01-21-00 

EMF=-14.7 ri!V AT 10:&8, 01-21-00 
ENTERED 

STD CONCN- 997 AT 10:&9, 01-21-00 
ENTERED 

STD VOL- ,25000 AT 10:49, 01-21-00 
ENTERED 

BMF=-35.1 mV AI 10:49, 01-21-00 

EMF=-35.1 mV AT 10:49, 01-21-00 
ENTERED 

STD VOL= 2.5000 AI 10:50, 01-21-00 
ENTERED 

EMF=-81.9 m V  AT 10:52, 01-21-00 

ENF=-82.2 mV AT 1032, 01-21-00 

PMF=-e2.3 mV AT 10:52. 01-21-00 
ENTERED 

1:NH3 SLOPE=-61.9 mV/DEC 

I : N H ~  CONCN= a.61 



01/21/00 16:43 FAX - 

DOUBLE KNOWN ADDITION SELECTED 
AT 10:56, 01-21-00 

SAMPLE VOL= 25.000 AT 11:01, 01-21-00 
ENTERED 

EMF=-6.9 mV AT 11:03, 01-21-00 

EMF=-7.2 mV AT 11:03, 01-21-00 

BMF=-7.2 m V  AT ll:04, 01-21-00 
ENTERED 

STD CONCN= 997 AT 11:04, 01-21-00 
ENTRRED 

STD VOL= ,25000 AT lt:04, 01-21-00 
ENTERED 

EMF=-31.7 mV AT 11:06, 01-21-00 

EMF=-32.0 mV AT 11:06, 01-21-00 

EMF=-32.1 m V  AT ii:O6, 01-21-00 
ENTERED 

STD VOL: 2.5000 AT 11:07, 01-21-00 
ENTERED 

EMF=-8O.Q m V  AT 11:09, 01-21-00 

EMF=-81.2 mV AT li:O9, 01-21-00 

EMF--81.2 mV AT 11:09, 01-21-00 
ENTERED 

Q O O S  

HNF-1698 REV. 0 

1:NH3 SLOPE=-60.2 mV/DEC 
A T  11:09, 01-21-00 





5-3 

m o l 0  

HNF-1698 REV. O 
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__ 
01/21/00 16:43 FAX --- - - @012 

HNF-1698 REV. 0 



HNF-1698 REV. 0 

WORKBOOK P 

Detection Limit = 1.OOOpg (FVOLNSAM) 

"3 Concentration (pglrnL) = (BR) * (FVOL I VSAM) * DDF 

SAMPLE.WB1 REV 1.0 631001ML 

156 
01/24/2000 13:06:23 



HNF-1698 REV. 0 

WORKBOOK PAGE: STD2 

Detection Limit = 1.OOOpg * (FVOUVSAM) 

"3 Concentration (pglmL) = (ID-BR)'(FVOL NSAM) 

QCACTUAL = STDVAL 
QC FOUND (ID-BR) (FVOWSAM) 

157 
01/24/2000 1313:32 



HNF-I 698 REV. O 

WORKBOOK PAGE: SAM3 

AMMONIA ("3) : L.- 
a 

31-001 (D-0) @6/04 

Detection Limit = 1.OOOpg (FVOLNSAM) ' DF 

"3 Concentration (pg/mL) = (ID-BR) * (FVOL / VSAMpDF 

; s a  
01/24/2000 13:15:17 



HNF-1698 REV. 0 

WORKBOOK PAGE: DUP4 

Detection Limit = 1.OOOpg " (FVOLNSAM) * DF 

"3 Concentration (pglmL) = (ID-BR) * (FVOL I VSAMYDF 

'159 
01/24/2000 1315:OO 



HNF-1698 REV. 0 

QC ACTUAL = SPK VAL * VOL SPK 
QC FOUND = (((ID-BR) FVOL) - (SAM ID - BR) SAM FVOL * (VSAM I SAM VSAM)) 

,160 

01/24/2000 13:17:19 



HNF-1698 REV. 0 
WORKBOOK PAGE: SAM6 

Detection Limit = 1.OOOpg (FVOWSAM) DF 

“3 Concentration (pg/mL) = (ID-BR) * (FVOL / VSAM)’DF 

SAMPLE.WB1 REV 1.0 631001ML 

,161 
01/24/2000 13:17:39 



HNF-1698 REV. 0 

Detection Limit = 1.OOOpg * (FVOUVSAM) * DF 

“3 Concentration (pgImL) = (ID-BR) * (FVOL I VSAMpDF 

01/24/2000 ‘z6?3:17:56 



HNF-1698 REV. 0 

WORKBOOK PAGE, SAM8 

Detection Limit = 1.OOOpg (FVOLNSAM) DF 

"3 Concentration (pglmL) = (ID-BR) * (FVOL I VSAMYDF 

SAMPLE.WE1 REV 1.0 631001ML 

01/24/2000 13:18:19 



HNF-1698 REV. 0 
WORKBOOK PAGE. DUP9 

Detection Limit = 1.OOOug (FVOWSAM) * DF 

"3 Concentration (MglmL) = (ID-BR) (FVOL I VSAMYDF 

SAMPLE.WE1 REV 1.0 631001ML 

,164 
01/24/2000 13:18:33 



HNF-1698 REV. 0 

WORKBOOK PAGE: ST-END10 

Detection Limit = 1.OOOvg * (FVOWSAM) 

NH3 Concentration (pg/mL) = (ID-BR)*(FVOL NSAM) 

QCACTUAL = STDVAL 
QC FOUND = (ID-BR) * (FVOWSAM) 

SAMPLE.WB1 REV 1.0 631001ML 

8165 
01/24/2000 13:19:21 



worklistdata2 Version 3.0 01/04/99 
oiiiaioo i 2 . w  

LABCORE Completed Worklist Report for Worklist# 32104 

Analyst: adp Instrument: IC45S 1 Book#: 101N21E 

Method LA-533-105 RevIMod ,)=- 2 
Worklist Comment: SY-102 GRAB 5 FOR @IC-01 RTS 

SeqType Sample#RA Test Matrix Actual Found DLorYield Unit 

4 s w m  S O O T O O O O ~ ~  o a1c-ni En-oa LIQUID U/A < 5.176.+0a 517.600 ug/mL 

4 

4 S ~ L E  S O O T O O O O ~ ~  o aIc-01 sM-oa LIQUID WA 496.900 ug/mL 

4 slytpLa S O O T O O O O ~ ~  o a 

5 DUP S O O T O O O O ~ ~  o axc-oi PM-oa LIQUID 3 . 0 1 ~ ~ 0 3  3.09~~03 

Units shown for QC (BLWBKG) may not r@ect the actual units. 
,166 



worklistdata2 Version 3.0 01/04/99 Pape: 2 
HNF-1698 REV. 0 

" 
oi/ia/ca 1 2 : ~  

LABCORE Completed Worklist Report for Worklist# 32104 
Seq Type SWPId R A Test Matrix Actual Found DL or Yield U nit 

6 S ~ L I  SOOTOOOOSI o o1c-01 a - o a  LIQUID U/A 5.018.tO3 70.100 up/& 
6 S M P L I  SOOTOOOOS1 0 .IC-01 1102-02 LIQUID I / A  6.106.+01 

6 

6 SIYPI.I SOOTOOOOS~ o .IC-01 no3-oa LIQUID WA 575.600 ug/a 

6 

6 SWL. SOOTOOOOS~ o .IC-01 so4-u LIQUID U/A 3.713.+03 571.500 ug/& 

7 D W  SOOTOOOOS~ o ~IC-OI r-oa LIQUID 4.a5.+01 i.i7.+oa 5.016 RPD 

7 D W  SOOTOOOOS~ o .IC-01 lso3-oa LIQUID i.aa.ro5 i.a6.+05 1.575 RPD 

? 

7 DUP SOOTOOOOS~ o .IC-01 so4-oa LIQUID 3.7i.to3 3.51.+03 5.156 RPD 

B SWLE S O O T O O O D ~ ~  o nc-01 r-oa LIQUID U/A 4 .a7~.+01 49.690 us/& 

8 SIYPLI S O O T O O O O ~ ~  o *IC-O~ nos-oa LIQUID A i.a30.+05 575.600 ug/& 
B 

B SIJIPLE SOOTOOOOS~ o .IC-01 S D I - O ~  LIQUID U/A 3.197t.rD3 571.500 us/& 

9 DW s o o ~ n o o o s ~  o OIC-O~ r-oa LIQUID ~.ae.+oa r.se.+oa 9 . i ~  RPD 

9 DW S O O T O O O O ~ ~  o .IC-01 ma-oa LIQUID 6.13.+04 5.94.+04 3.118 RPD 

3 DW sooToooosi o .IC-01 m3-oa LIWID i.a3.+05 i.ai.+o5 1.639 RPD 
9 

9 D W  SOOTOOOOS~ o .IC-01 S O I - O ~  LIQUID 3.10.+03 3.09~~03 3.198 RPD 

Final page for worklist# 32104 

AnalystSignsture Date Analyst Signature Date 

Units shown for QC @LK/BKG) may not r@ect the actual units. 
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~ 

a001 01/16/00 11'31 FAX- 

Page: I 
"F-1698 R W -  0 

01/11/00 I4:44 
ws2 

Analyst: ADP Instnrment: IC ' I  B o o k # I O I ) m ) - E  ics ~ 

Method LA-533-105 Rev/Mod F-2, 
Worklist Comment: SY-102 GRAB 5 FOR @IC41 RTS 

LABCORE Data Entry Template for Worklist& 32104 

/ ( I i W 7 1 4  C C V  

~ 

s WP- SamploX R A Teat Matrix QroupW Project 

1 CCB @IC-QC QC 

2 LCS-INST @IC-QC QC 

3 ccv @IC-QC QC 

4 SAMPLE SOOT000049 0 @IC-01 LIQUID 20000008 SY-102 GRAB5 
Analytmm Reqummtmd: BR-02 , CL-02 , F-02 , NO2-02 , N03-02 , 

OXALATE2, P04-02 , 504-02 

5 DUP SOOT000049 0 @IC-01 LIQUID 

6 SAMPLE SOOT000054 0 @IC-01 LIQUID 20000008 SY-102 GRAB5 
Analytos Rmqumstcd: BR-02 , CL-02 , P-02 , N02-02 , N03-02 , 

OXRWLTE2, P04-02 , SO4-02 

7 DUP SOOT000054 0 @IC-01 LIQUID 

B SAMPLB SOOT000057 0 @IC-01 LIQUID 20000008 SY-102 GRABS 
Aualytmm Roqum~tod: BR-02 , CL-02 , F-02 , NOZ-02 , N03-02. , 

axALATE2, P04-02 , 504-02 

' 9 DUP SOOT000057 0 @IC-01 LIQUID 

Final page for worklist # 32104 

s4Pa- Date 

I '  " 
52 / 0 q4-Zw* c I/ ~ 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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a 0 0 3  01/16/00 11:32 FAX 

HNF-1698 REV. 0 
~ ~~~ ~ ~~~~~ ~~~~ 

Sample Name: 101N21-E LCS Date: 01/16/2000 08:03:13 
Data File : C:\DX\DATA\OOOll601.D02 
Method : C:\DX\METHOD\ANIONSa.met 
ACI Address: Detector:CDM-1 
Analyst 4A/AS4A anion column 

================ =====--_=======PI-=== ___----------- _-___-----___- 
Calibration Volume Dilutiod'Toints Rate Start Stop Area Reject . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
External 1 101 3300 5Hz 0.00 11.00 50 

* * * t * * * * * * + * * t t * t * * * * * * * t  Peak Report: All peaks t****+**t**+*****ttt******** 

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

1 0.91 0.000 16 73 2 
2 1.04 fluoride 63.766 1505 5843 2 -0.95 
3 1.53 chloride 88.884 1458 5 6 6 8  1 -1.51 
4 1.81 nitrite 458.129%b 3606 18460 1 -1.28 

17086 1 -2.32 5 2.67 bromide 623.033 3023 
796.502 115, qq 4235 28243 1 -2.27 

956 11003 1 -1.14 7 4.32 phosphate 603.427 
32136 1 -1.83 8 5.55 sulfate 677.619 2036 

9 7.25 oxalate 556.719 1173 20824 1 -1.45 

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

6 3.02 nitrate 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 3868.080 18009 139335 

File: 00011601.D02 Sample: lOlN21-E LCS 
4.0 

3.0 

2.0 
us 

1 .o 

0.0 

3 

b 

suifpte 

oxalate 
I 

I I I I , I I / I , I J I I , I / , ,  , 1 1 1  , ,  
2 4 6 0 10 

Minutes 

169 



File: 00011601.DOI Sample: BLANK CCB 
0.10 

0.08 

0.06 

0.04 

0.02 
I 

0.00 

-0.02 
us 

-0.10 l " " 1 " " I " " I " " I "  
0 2 4 6 a 10 

Minutes 

:170 



Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

- - - - -  
Ret Component Concentration Height Area B1. %Delta 
Time Name u g / d  Code 

0.91 0.000 15 69 2 
1.04 fluoride 62.743 1474 5747 2 -0.95 
1.53 chloride 82.089 1378 5233 1 -1.51 
1.81 nitrite 504.550 4059 20394 1 -1.28 

1 -2.56 2.66 bromide 609.868 2931 16711 
3.02 nitrate 678.503 3622 23948 1 -2.27 
4.32 phosphate 580.569 922 10582 1 -1.14 
5.55 sulfate 666.795 1982 31609 1 -1.83 
7.25 oxalate I 520.927 1125 19462 1 -1.45 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 3706.043 17508 133755 

File: 00011601.D03 Sample: lOON21-E CCV 

us :,J 1 .o 

0.0 .II 
I I I I I I ~ I I  I I I I I I I I I  , 1 1 1  , I  

0 2 4 6 8 10 

Minutes 

,171 
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(11/16/00 11:32 FAX 

12 

10 

8 

us 6 

4 

2 

0 

HhlF-1698 REV. 0 

nRrite 
I 

chloric I 

oxalate 
I I 

nuojde I 
I!, 

Sample Name: SOOT000049 SAM Date: 01/16/2000 08:32:32 
Data File : C:\DX\DATA\00011611.D01 
Method : C:\DX\METHOD\ANIONSa.met 
ACI Address: 1 System: 1 Inject#: 1 Detector:CDM-1 
Analyst Column: AG4A/AS4A anion column 

=====================================-==============--===-=================== 

Calibration Volume Dilution Points Rate Start Stop Area Reject 

External 1 4141 3300 5HZ 0.00 11.00 so 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*t*ftt***tt****t*t*******t*  peak Report: All peaks *t**++++**t*t*t***tt+*ttttf* 

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

1 0.92 0.000 40 192 2 
2 1.08 fluoride 548.303 350 1167 2 2.86 
3 1.15 0.000 597 3341 2 
4 1.52 chloride 3795 .ea3 1503 5905 1 -1.94 
5 1.81 nitrite 46607.840 9292 47169 1 -1.28 
6 2.97 nitrate io8332.ga5 14516 99515 1 -3.78 
7 4.35 phosphate 3024.913 143 1381 1 -0.53 
8 5.60 sulfate 3735.070 296 3954 1 -0.88 
9 7.25 oxalate 1701.640 57 1325 1 -1.45 

________-____-__________________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 167827.442 26794 163949 

File: OOO11611.001 Sample: SOOTOOOO49 SAM 
nibate I I 

14 I 

-2 I 

Minutes 

,172 



01/16/00 11:33 FAX 

nibite 
1 

chloric 8 
fluojde I 

I!, 

006 

HNF-1698 REV. O 

.~ . 

oxalate I 

File: 0001 1621.001 Sample: SOOT000049 DUP 
16 

14 

12 

10 

8 

us 6 

4 

2 

0 

-2 
l l l l ~ l , , , , , , , ,  I 4 , I  r i i i  I ,  

0 2 4 6 8 10 
Minutes 

173 



Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

_ _ _ _ _ _  

us 20 

10 

0 

Ret Component Concentration Height Area B1. %Delta 
Time Name u g h 1  Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.92 0.000 56 280 2 
1.07 fluoride 424.810 234 891 2 2.22 
1.15 0.000 540 2969 2 
1.52 chloride 5018.213 2048 7821 1 -1.94 
1.81 nitrite 61062.387 12437 62458 1 -1.28 

119952 1 -4.21 
1606 1 -1.14 
3927 1 -0.88 

2.96 nitrate 128433.497 172 3 7 
4.32 phosphate 3538.167 152 
5 . 6 0  sulfate 3712.975 270 
7.25 oxalate 989.994 41 593 1 -1.45 _________-________-_________________  

Totals 203180.043 33014 200497 

nltrata 
I 

Writs 
I 

pi 
oxalate 

I [  * A I I 
fluon 8 )  

File: 00011611.002 Sample: SOOT000054 SAM 
I 

40 

30 

I , ! ,  I l l 1  I I I I , , I I /  I I , I / I ,  

0 2 4 6 8 10 
Minutes 

174 



01/16/00 11:33 FAX E4008 

HNF-1698 REV. 0 

File: 00011611.D03 Sample: SOOT000054 DUP 
I 

40 

30 

nihate 
I us 20 

nitrite 
I 

10 
qhlorlc % 

i I 
Ruonde I 

I ?  0 

‘175 



File: 0001 160I.DM Sample: SOOT000057 SAM 

us 

-2 
I , , ,  I I I I ) I I l I  1 1 1 / l [ 1 1 1 1 ~  I 1  

0 2 4 6 8 10 

Minutes 

176 



~~ ~~ 

~ 01 /16 /00  11:34 FAX ~ 0 1 0  

File: 0001 1601.D05 Sample: SOOT000057 

14 I 
DUP 

us 

-2 
1 1 1 1  I I I I I I I I I I  , 1 1 1  I l l ,  I 1  

0 2 4 6 a i o  
Minutes 



worklistdata2 Version 3.0 01/04/99 Page: I 
01/20/00 1o:m -1698 

LABCORE Completed Worklist Report for Worklist# 32105 

Analyst: adp Instrument: IC45S1 Book#: 101N21E 

Method LA-533-105 Rev/Mod F - z  
Worklist Comment: SY-102 GRAB 5 FOR @IC-01 RTS 

Seq Type Sample# R A Test Matrix Actual Found DLorYield Unit 

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

:I78 



Page: 2 worklistdata2 Version 3.0 01/04/99 HNF-1698 REV. 0 
01/20/w 10:m 

LABCORE Completed Worklist Report for Worklist# 32105 
Seq Type SamPId R A Test Matrix Actual Found DL or Yield U nit 
6 SPI SOOTOOOOSS o arc-oi a - o a  LIQUID 90.0 e.9e.+oi 99.771 % R . 0 W . q  

6 BPK SOOT000055 0 .IC-01 U02-02 LIQUID 5a9 4.9i.+oa 91.117 t R.ow.y 

7 S-LE SOOT000056 0 .IC-01 P-02 LIQUID U/A 4 .aea.+oa 61.810 ug/a 

3.910.+03 710.100 ug/& 7 SAMPLE SOOT000056 0 *IC-01 (104-02 LIOOID U/A 

Final page for worklist# 32105 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLXIBKG) may not reflecr the actual units. 

'179 



HNF-1698 REV. 0 
01/11/00 14:44 Page. I 
ws2 

LABCORE Data Entry Template for Worklist# 32105 

Analyst: RbQ Instrument: IC .tss/ Book# /O-ad2\-E L@s 
Method LA-533-105 Rev/Mod -a /or N%I -E CLcv 
Worklist Comment: SY-102 GRAB 5 FOR @IC01 RTS 

S 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 SOOT000055 0 @IC-01 LIQUID 20000008 SY-102 GRAB5 
Analytas Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATE2, PO4-02 , 504-02 

5 DUP SOOT000055 0 @IC-01 LIQUID 

6 SPK SOOT000055 0 @IC-01 LIQUID 

7 SAMPLE SOOT000056 0 @IC-01 LIQUID 20000008 SY-102 G-5 
Analytms Requemted: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATEZ. P04-02 , 504-02 

8 DUP SOOT000056 0 @IC-01 LIQUID 

Final page for worklist # 32105 

Signature Umte 
0 

32 /05Z4k! CSJ 
S = Worklist Slot Number, R = Rqlicate Number, A = Aliquot Code. 

,180 
XVd 1z:LI 00/s1/10 



File: 00411411.001 Sample: BLANK CCB 
0.07 

0.06 

0.05 

0.04 

0.03 

0.02 us 

Minutes 

z o o m  



HNF-1698 REV. 0 

0.92 
1.03 fluoride 
1.53 chloride 
1.81 nitrite 
2 . 6 6  bromide 
3.01 nitrate 
4.32 phosphate 
5.60 sulfate 
7.25 oxalate 

Totals 
. -  

0.000 18 
62.330 1481 
89.539 1516 

, 467.025gq.29 3783 
623.469' 3049 
779.673 11&T%4189 
596.884 930 
67'1.089 2474 
537.971 1159 

3833.981 18600 

File: 00011411.D02 Sample: 1OlN21-E LCS 

71 
5708 
5710 

18830 
17098 
27629 
10882 
32110 
20111 

138149 
- - -  

-1.59 
-1.51 
-1.28 
-2.56 
-2.48 
-1.14 
-0.88 
-1.45 

EO0 

1182 
XVd ZZ:LI OO/SI/IO 



* t * * * f * * * * t * * * * C * * * * * t * * * * t  peak Report: All Peaks *****ttt*******t***t*****ect 

Pk . Ret Component Concentration Height Area B1. %Delta 
Num Time Name u g m  Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 1.03 fluoride 61.944 1492 5672 2 -1.59 
3 1.53 chloride 89.836 1477 5729 1 -1.51 
4 1.81 nitrite 536.038 4347 21709 1 -1.28 
5 2.66 bromide 633.699 3103 17389 1 -2.56 
6 3.01 nitrate 701.455 3731 24781 1 -2.48 

1 -1.14 7 4.32 phosphate 609.274 953 11110 
8 5.60 sulfate 700.374 2543 33245 1 - 0 . 8 8  
9 7.25 oxalate 549.268 1161 20541 1 -1.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Totals 3881.889 18809 140176 

File: 00011411.D03 Sample: 1OON21-E CCV 
9.0 

8.0 

7.0 

6.0 

5.0 

US 4.0 

3.0 

2.0 

I .o 
0.0 

nitrite 
I nibate 

sulfate 

, 1 1 1  I I I I  I I I I  I I I I  

2 4 6 I 

Minutes 

v 
10 

t o o @  



0.91 
1.07 
1.15 
1.52 
1.81 
2.97 
4.32 
5.60 
7.31 

fluoride 

chloride 
nitrite 
nitrate 
phosphate 
sulfate 
oxalate - 

Totals 
. _  

0.000 
396.609 
0.000 

4910,060 
59467.370 

122193.937 
3332.121 
3372.559 
989.555 

194662.211 
. - - - - - - - - - - - . -  

43 
176 
417 
1671 

10050 
13405 

' 115 
203 
25 

26104 
. - - - - - - - - 

16 

14 

12 

10 

a 
us 6 

4 

2 

0 

-2 

File: 0001 '1531.001 Sample: SOOT000055 SAM 

217 
655 

2032 
6142 

48428 
89511 
1230 
2769 
414 

151396 
- - - - - - - -  

2 
2 2.22 
2 
1 -1.94 
1 -1.28 
1 -3.99 
1 -1.14 

1 -0.72 
1 -0.88 

nl; 

nnrite 
I 

(184 



0.91 0.000 
1.07 fluoride 408.108 
1.15 0.000 
1.52 chloride 4987.311 
1.81 nitrite 60252.347 
2.97 nitrate 124633.013 
4.32 phosphate 2989.017 
5.60 sulfate 3516.761 
7.31 oxalate 1169.838 

Totals 197956.395 
- _ - - - - - _ _ - _ _ _ - - - _ _ _  

52 276 
180 675 
412 2064 

1676 6239 
10046 49091 
13396 91440 

114 1109 
210 2903 
26 548 

26112 154345 
- - - - - -_ - - - - - - - - - -  

File: 0001 1521.002 Sample: SOOT000055 DUP 

l6 14 I nitrate 
I 

I 
ni- I 1 12 

10 

2 
2 2.22 
2 
1 -1.94 
1 -1.28 
1 -3.99 
1 -1.14 
1 -0.88 
1 -0.72 

Minutes 

t185 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

us 20 

10 

0 

0.91 
1.03 fluoride 

nitrate 
I nitrite 

I 

oxalate sum 

I I R u o r F y  I 
I!! 1 1  

I 1  
I I I I  I I I I I I I I I  , 1 1 1  I 0 1  

1.15 
1.52 chloride 
1.81 nitrite 
2.65 bromide 
2.95 nitrate 
4.32 phosphate 
5.55 sulfate 
7.20 oxalate 
9.65 - -  

Totals 

0.0001 
3496.741 

0.000 
9447.247 

84280.866 
31138.562 

164447.946 
35434.438 
37821.657 
28364.251 

0.000 

394431.709 
- - _  

50 
1603 
473 
3231 

14109 
3125 

18235 
1114 
2361 
1072 

13 

45387 

File: 00011521.003 Sample: SOOT000055 SPK 

40 

212 
6294 
2170 

11889 
69629 
16731 

123868 
12688 
35255 
20803 

448 

299986 
. - - - - - - - - - 

2 
2 -1.59 
2 
1 -1.94 
1 -1.28 
1 -2.81 
1 -4.42 
1 -1.14 
1 -1.83 
1 -2.17 
1 

(186 
XVd F Z : L I  00/s1/10 



File: 0001 1521.004 Sample: SOOT000056 SAM 

nitrate 
14 I 

-2 

12 

IO 
E 

Us 6 

I I I I / l ~ I I  ! I l l  ( I l l  1 1 1 1  ( 1  

chlorl 

2 

0 



HNF-1698 REV- 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----------- 
Sample Name: SOOT000056 DUP Date: 01/15/2000 16:19:48 

Method : C:\DX\METHOD\ANIONSa.met 
ACI Address: 1 '  System: 1 Inject#: 5 Detect0r:CDM-1 
Analyst Column: AG4A/AS4A anion column 

Data File : C:\DX\DATA\OOOll521.D05 

Pk . Ret Component 
Num Time Name - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1 0.91 
2 1.07 fluoride 
3 1.15 
4 1.52 chloride 
5 1.81 nitrite 
6 2.97 nitrate 
7 4.32 phosphate 
8 5.60 sulfate 
9 7.25 oxalate 

Concentration Height Area B1. %Delta 
ugh1 Code 

0.000 44 233 2 

0.000 429 2076 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
461.520 194 771 2 2.22 

5016.474 1685 6276 1 -1.94 
60697.564 10221 49467 1 -1.28 
124239.342 13556 91129 1 -3.99 
2043.924 74 777 1 -1.14 
3908.817 216 3267 1 -0.88 
1105.260 30 500 1 -1.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Totals 197472.901 26451 154495 

File: 00011521.D05 Sample: SOOT000056 DUP 

I 

12 14 I 
niinta 

I 
niqna 1 

us 

I 
10 

8 

6 

4 

2 

0 

chloric % 

phnsrhae sulfate oxalate 
I I 

-2 I 



“F-1698 REV. 0 
wOlistdata2 Version 3.0 01/04/99 Page: 1 
04/03/00 14:OS 

LABCORE Completed Worklist Report for Worklist# 33046 
~~ 

Analyst: vlm Instrument: IC45S1 Book#: 1 1  1N20C 

Method LA-533-105 Rev/Mod F - L  
Worklist Comment: SY-102 GRAB SOLID COMP ( FOR @IC-01 ) RTS 

SeqType Sample#RA Test Matrix Actual Found DLorYield Unit 

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

189 



HNF-1698 REV. 0 
worklistduta2 Version 3.0 01l04l99 Page: 2 
04/03/00 14:05 

LABCORE Completed Worklist Report for Worklist# 33046 
seq Type SrnPld  R A Test Matrix A d d  Found DL or Yield Uni t 
6 DUP SOOT000154 0 W *IC-Ol BP-01 SOLID <5.61.1 <5.71.1 RPD 

6 DUP soo~oooi54 o w ~IC-OI 1103-01 SOLID 1.04.+05 9.51.+04 8.835 ROD 

6 DUP SOOT000154 0 W 

7 SSK SOOT000154 0 W *IC-01 1 0 1 - 0 1  SOLID 5.410.01 5.31.+01 97.970 1; R.oar.y 

8 SAUPLS S001000114 0 .IC-01 P-01 LIQUID U/A c 1.100.-01 

B 

8 SAUPL. SO01000211 0 .IC-01 UO1-01 LIQUID U/A 1.160.-01 

8 S m L E  8001000111 0 .IC-01 xO3-01 LIQUID U/A < 1.390.-01 0.139 ug/- 

B 

8 S m L S  s001000114 0 *IC-01 904-01 LIQUID U/A < 1.380.-01 0.138 ug/& 

Final page for worklist# 33046 

Analyst Signature Date Analyst Signature Date 

Y C M I  4 3 U O  
Date' ' 

Units shown for QC (BLKIBKGJ may not rq7ect the actual units. 

190 



"F-I 698 REM 0 
04/03/00 1235 Page: I 
ws2 LABCORE Data Entry Template for Worklist# 33046 

L C  6 / ' 'pa/& 
Analyst: V L f l  Instrument: IC ~ s S /  Book# p p  r// /OH@& 

worklist comment: SY-102 GRAB SOLID COMP ( FOR @IC-01 ) RTS + 
Method LA-533-105 RevlMod F-& 

,J& y71r1/ h. I 

s 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 BLNK-PREP 1B1C-01 SOLID 

5 SAMPLE SOOT000154 0 W @IC-01 SOLID 20000008 SY-102 GRAB5 
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATEZ, P04-02 , SO4-02 

6 DUP SOOT000154 0 W @IC-01 SOLID 

7 SPK SOOT000154 0 W @IC-Ol SOLID 

8 SAMPLE SOOM000224 0 @IC-01 LIQUID 20000116 2225 Q - H 2 0  
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATEZ, PO4-02 , 504-02 

Final page for worklist # 33046 

ate Signature Date 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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1 0 / 3 1 / 1 5  09:OO FAX -__ m o o 1  

WF-1698 RW. 0 
03/27/00 09:41 Page. I 
ws2 LABCORE Data Entry Template for Worklist# 33046 

Method LA-533-105 Rev/Mod q-% y5’ ’ 
Worklist Comment: SY-102 GRAB SOLID COMP ( FOR @IC-01 ) RTS 
s Type SamploY B A Test Matrix QrOUpX Project 

1 CCB * @IC-QC QC 

2 LCS-INST @IC-QC QC 

3 ccv @IC-QC QC 

4 BLNK-PREP @IC-01 SOLID 

5 SAMPLE SOOT000154 0 W @IC-01 SOLID 20000008 SY-102 GRAB5 
.I I 

An81YtOS Requested: BR-02 , CL-02 , F-02 I N02-02 , N03-02 , 
OXAWLTE2, P04-02 , SO4-02 

6 DUP SOOT000154 0 W @IC-01 SOLID 

7 SPK SOOT000154 0 W @IC-Ol SOLID 

Final page for worklist # 33046 

3309d#/eR-CS v‘ 
S = Worklist Slot Number, R Replicate Number, A = Aliquot M e .  



10/31/15 09:Ol FAX 
moo2 

HNF-1698 REV- 0 Page: I 03/24/00 1358 
ws2 LABCORE Data Entry Template for Worklist# 33042 

Analyst: Instnrment: IC Book# 

Method JA-533-105 Rev/Mod 

worklist Comment: 4TUV Q water. 
Sample# R A Teat Matrix OroupX Project 9 Type 

1 CCB QIC-QC QC 

2 LCS-INST @IC-QC QC 

3 ccv @IC-QC QC 

4 SAMPLE SOOM000224 0 @IC-01 LIQUID 20000116 2228 Q-H20 
Analytes Requaatedx BR-02 , CL-02 , P-02 , NO2-02 , N03-02 , 

OXALATBZ, PO4-02 , SO4-02 

Final page for worklist # 33042 

Signature Date SiglUl tm Date 

Data ENry Comments: 

S = Worklist Slot Number, R = Replicate Nwnber, A - Aliquot Code. 
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10/31/15 09:Ol FAX 

0.08 

0.06 

0.12 

0.10 

I I '  

! I  l " " l ' " ' l " " ~  
0 2 4 6 8 10 

Minutes 



0.91 
1.03 
1.48 
1.74 
2.52 
2.85 
4.16 
5.23 
6.77 

f 1uori.de 
chloride 
nitrite 
bromide 
nitrate 
phosphate 
sulfate 
oxalate 

15 52 
1451 5528 
1351 5095 
3987 19616 
3082 16186 
3772 23277 
930 10226 

2084 30713 
1134 19411 

17805 130103 

4.0 

3.0 

2.0 

' I  

File: 00032701.002 Sample: llIN21-C LCS 
I 

br 

1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  I I I I  I 1  

0 2 4 6 0 10 

Minutes 

-0.32 
-1.33 
-2.79 
-1.95 
-0.81 
-2.58 
-3.92 
-3.10 

' I . . ,,. .... 

http://1uori.de


1 0.90 0.000 
2 1.02 fluoride lQ1.30 65.403 
3 1.47 chloride q5,4 82.530 
4 1.74 nitrite q3.H 497.819 

613.296 
706.757 

5 2.51 bromide 
6 2.84 nitrate 
7 4.16 phosphate l a ' ' ( p q  640.038 

IOc, 683.238 
' 310.714 

8 5.23 sulfate 
9 6.77 oxalate 

90 .I3 

6 b  .q _- - - -  _ _ _ - - - - - - - _ _  

16 
1478 
1363 
4295 
3075 
3867 
967 

2159 
1128 

61 2 
5947 2 
5115 1 

20159 1 
16399 1 
24434 1 
10638 1 
31913 1 

_ - -  
Totals . 1799.795 18347 133688 

. .( ,  , ). 

File: 00032701.003 Sample: llON21-C CCV 
. . .  

9.0 

8.0 

7.0 

6.0 

5.0 

US 4.0 

3.0 

2.0 

1 .o 
0.0 

nWte 
nitrate 

. . , , ; ,  . . 
I 

bromld 9 

I 
flUOr&d, B 

Oxalate  
1 1  I 

I l l 1  I I I I J I I I I  1 / 1 1  I I I l ( l l  

0 2 4 6 0 10 

Minutes 

-0.97 
-1.78 
-2.79 
-2.20 
-1.05 
-2.58 
-3.92 
-3.10 



File: 00032701.DOS Sample: PREP BLANK 
I . *  C , .  

0.3 I 
0.2 

0.1 

us 1 -0.2 

\ 8 , ;  

chloride 

0.2 

0.1 

\ 8 , ;  

chloride 

, ... : . . . ' . .  . 



I. 0.90 
2 1.05 fluoride 
3 1.13 
4 1.47 chloride 
5 1.73 nitrite 
6 2.78 nitrate 

8 5.28 sulfate 
9 6.83 oxalate 

7 4.17 phosphate 

16 

14 

12 

10 

8 

6 

4 

2 

0~ 

us 

nitrate 
1 

nMt0 
I 

chlotld 
phosphate sulfate O x a l a t e  

. I t , ," .  , , . ,~>~$: ' " .<,  I I - 

30 
200 

148 2 
796 2 2.27 

. 0.000 440 2352 2 
10.184 153 8 5797 1 -2.22 
120.521 9789 45967 1 -3.17 

13589 86671 1 -3.14 
28.407 374 4170 1 -2.26 
7.293 220 3153 1 -2.94 
8.655 199 3021 1 -2.34 

256.016 

-2 
I l l 1  I I I I  , , I ,  I l l ,  I l l  1 1 1 1  1 1 1 ,  1 1 1 1  1 1 1 1  

0 1 2 3 4 5 6 7 8 

Minutes 



10/31/15 09:04  FAX 
ktloos HNF-1698 REV. 0 

16 

14 

12 

10 

8 

us 6 

4 

2 

0 

-2 

n 

nitrite 
I' 

... ,,., . . . . .  , 
phos hate P S " W  oxalate 

. I  1 I , ".. . r .  

1 1 1  I ) I I l I j I I  1 1 )  I I I I )  1 I l I ) I I I I  1 I l l 1  ) I I I I ) I I l  

1 2 3 4 5 6 7 8 

Minutes 

. .  .. . , , . .  . . .  

399 



40 

30 

I .  
I 
1 

R 
I I 

brornid 

0 

aufate oxalate 
I I 

l l l l ~ l l l l  1 1 1 1  1 / 1 1  I l l 1  I l l 1  1 1 1 1  ( ( 1 1  I , ,  

0 1 2 3 4 . 5  6 7 8 

Minutes 

‘200 



Data Reprocessed On 04/03/2000 12:52:261 NF-1698 REV. 0 

1 .o 
0.8 

0.6 

0.4 

0.2 

-0.0 

-0.2 

-0.4 

US 

-0.6 

-0.8 

-1.0 

0 

nitrite 
I 

I 

. / 1 1 1 1 / 1 1  l l l l ~ ~ l l / / l l l l ~ l l l l ~ I l l l ~ ~ I l I ~ l  

1 2 3 4 5 6 7 0 

201 



worklistdata2 Version 3.0 01/04/99 
04/10/00 15.32 

HNF-1698 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 33128 

Analyst: rwk Instrument: IC45Sl Book#: 115N21A 

Method LA-533-105 Rev/Mod F- Z 
Worklist Comment: Rerun SY-102 Solid Comp for @IC-Ol 

Seq Type Sample# R A Test Matrix Adual Found DLorYield Unit 

0.-¶ 

0.-1 

8.-1 

lccB o mrc-ac BR Qc 1 <1.15.-1 

1 d.39.-1 

1 CCB 1 <1.20.-1 

1 .38 

0 m1c-w o m m 2  ac 1 c1.05.-1 1 CCB 

2 

1 

2 

1 LCS-INST 0 .IC-PC 811 610 6.45.+01 

1 

1 LCS-INST 0 m1C-W PO4 630 6.63.tO2 105.138 ‘t R . 0 a . y  

2 

2 LCS-IWST 0 .IC-QC O x * L l n l  ac 513 5.57.+02 106.501 C R.aw.ry 

3 c  
3 c c v  0 .IC-PC n Qc 

3 c  

86.5 8.45.rOl 

3ccv o mrc-ac BR Qc 625 6.34.+02 

3 

3 c c v  515 5.21.+02 101.165 C R.eW.ry 

1 

4 BLtx-PR.P 0 .IC-01 CL-02 SOLID 1 cl.70.-1 

4 

4 BLnK-PR.P 0 .IC-01 811-02 SOLID 1 <1.15.-1 

1018.000 ug/g l.113.+04 5 s w m  S O O T O O O ~ ~ ~  o w axc-oi POI-02 SOLID N/A 

6 DUP SOOT000154 0 W .IC-01 CL-01 SOLID PPD 

6 DUP SOOT000154 0 W .IC-01 PO4-02 SOLID 1.21.+04 3.00.+04 65.036 RPD 

Units shown for QC (BLK/BKG) may not rflect the actual units. 
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worklistdata2 Version 3.0 01/04/99 
04/10/00 1S:SZ 

LABCORE Completed Worklis, Repor 

HNF-1698 REV. 0 
Page: 2 

for Worklist# 33128 
Seq Type samP1# R A Test Matrix Actual Found DL or Yield U nit 
6 DVP S O O T O O O ~ ~ ~  o w .IC-01 0xLT.LT.a SOLID 7 3.35.+03 IPD 

7 SPK soo~oooi54 o w mIc-o i  uo2-oa SOLID 547 0.00.*00 0 . 0 0 0  li R.0W.y 

7 SPK soo~oooi54 o w m I c - 0 1  804-02 SOLID 6 8 0  0.00.+00 0 . 0 0 0  % R.00s. 

Final page for worklist# 33128 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLKBKG) may not rejlect the actual units. 
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m o o 1  04 /08 /00  2 3 : 4 8  FAX 

HNF-1698 REV. 0 
W/07/W oB:28 Page. 1 
ws2 LABCORE Rata Entry Template for Worklist# 33128 

L. 115h2l- 
Analyst: 3 d Instrument: IC 4~55 [ Book# :& ]tVmt-$ 

Method: LA-533-105 Rev/Mod F- 2 
Worklist C o m e &  Rerun SY-102 Solid Comp for @IC-01 $8 s.l.k/ 3 
s Typo Sanplo# R A Test Matrix Qroup# Projecf 

1 CCB @IC-QC QC 

2 LCS-INST 

3 ccv 

SIC-QC QC 

SIC-QC QC 

4 BLNK-PREP @IC-01 SOLID 

5 SAMPLE SOOT000154 0 W @IC-01 SOLID 
Analytoa Roqumotod: P-02 , P04-02 

2000000~ SY-102 G-5 

6 DUP SOOT000154 0 W @IC-01 SOLID 

7 SPK SOOTOOO154 0 W aIC-01 SOLID 

Final page for worklist # 33128 

Signature Date 

S = Worklist Slot Numler. R = Rrpknte Number, A - Aliquot Code. 
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File: 00040721.001 Samplei ;CCB ::L:.. 

~., .!.! '. , ' ' .', ' , . 0.08 0'1° I 

-0.08 

-0.10 

0.06 

0.04 

0.02 

, ..,.. 

r i , ,  

. ,  

0.00 

-0.02 

-0.04 

-0.06 

us 

,,, , , .-. . . . I. .;L"i:.,>):, - 

S!G.VAT[IRE AEOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT 
COMPLETEDNERIFIED THE CALIBFIATION~ANALYSIS ON P A G E S ~ T O ~ .  

, , ~ . . < . .  . '  . .: .. . . 
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- ~ 

m003 
04/08 /00  2 3 : 4 9  FAX 

1 0.91 
2 1.03 fluoride 
3 1.51 chloride 
4 1.78 nitrite 
5 2.60 bromide 
6 2.93 nitrate 
7 4.10 phosphate 
8 5.28 sulfate 
9 6.83 oxalate 

4.0 

3.0 

2.0 
us 

1.0 

0.0 

0.000 
64.269 
84.956 

492 1896 
. 644.928 
736.022 
663.326 
703.283 
,556.552 

22 
1458 
1385 
3972 
3045 
3798 
1003 
2532 
1182 

97 
5843 
5266 

19953 
17269 
25481 
11040 
32866 
20737 

File: 00040721. DO2 Sample: LCS 115N21A 
I 

fl"0rlSll)orl , jll suifate 

I 

2 
2 
1 
1 
.1 
1 
.1 
1 
1 

0.32 
0.44 

-0.56 
1.17 
2.21 
-3.98 
-2.94 
-2.34 

$ 1 ,  , I , (  ! , I ,  I I I 1  I I I r- 
2 4 , .  6 8 10 

. .  .: Minutes . .  



0.90 
1.03 fluoride 
1.50 cbloride 
1.77 nitrite 
2.60 bromide 
2.93 nitrate 
4.09 phosphate 
5.28 sulfate 
6.83 oxalate 

.. . . ,  .. . . 000 
. .  66:223 

84.534 
' . .506.521 

. ... :.-634.368 
709.962 

' . : . (  664.194 
706.275 
520.722 

Totals 3892.800 

. .  . 

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

4.0 

3.0 

2.0 
us 

1 .o 

0.0 

File: 00040721.003 Sample: CCV 114N21A 
I 

17 
1476 
1365 
4149 
3064 
3829 
1017 
2539 
1137 

10594 
. - - - - - - - - 

67 
6022 
5239 

20523 
16978 
24549 
11055 
33009 
19397 

136838 
. - - - - - - - 

2 
2 0.32 
1 0.00 
1 -0.93 
1 1.17 
1 2.21 
1 -4.14 
1 -2.94 
1 -2.34 

I l l /  , , , I  1 1 1 1 , 1 1 1 1  1 / 1 1  1 1  

2 4 6 8 10 

' Minutes 
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~ ~ _ _ _  ~ 
- 

@ 0 0 5  
04/08/00 2 . 3 ~ 4 9  FAX 

0.3 

0.2 

0.1 

1 1.26 
2 1.51 chloride 

chloride 

0.000 
0.010 

-0.0 

-0.1 

-0.2 

-0.3 

-0.4 

-0.5 

14 
38 

... . . . .  

/ i  

- 
. . . . . . .  

57 1 
127 1 0.44 

-0.6 I l l !  I 1 0  I , , ,  , / I  I O ,  , I  

us -0.1 

-0.2 

-0.3 

208 



Pk . 
Num 

2 
3 
4 
5 
6 
7 
0 
9 

- - - - -  
Ret Component Concentration Height Area B1. %Delta 

Time Name ug/’ml Code 

0.000 214 1064 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.07 fluoride 0.844 98 404 2 3.56 
1.14 1 

827 3298 1 0.00 1.50 chloride 11.042 
24369 1 -1.30 1.77 nitrite 124.395 4816 
43364 1 1.05 2.90 nitrate 255.235 6648 
2190 1 -3.98 
1658 1 -1.96 5.33 sulfate 7.140 126 

4.10 phosphate 29.735 202 

6.83 oxalate 9.550 99 1785 1 -2.34 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 437.940 13030 78133 

Rle: 00040721.005 Sample: SOOTOOOI54 
a.0 

7.0 

6.0 nitme 
5.0 I 
4.0 

nitrats 
I 

-1.0 
I , , \  I , , ,  I I I I  I , , ,  1 1  

0 2 4 6 8 10 
Minutes 
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8.0 

7.0 

6 0  

5.0 

4.0 

us 3.0 

2.0 

1 .o 
0.0 

-1 .o 

I 210 

nltrste 
I 

n m  
I 

chlorlc 9 phosphate sulfate oxalate nuJy i A .  I I 

1 1 1 1  I J l , ~ l l l l , l ! l /  I I I I , , ,  



0.92 
1.03 fluoride 
1.49 chloride 
1.76 nitrite 
2.55 bromide 
2.85 nitrate 
4.10 phosphate 
5.28 sulfate  
6.83 oxalate 

16 

14 

12 
10 

8 

us 6 

4 

2 
0 

-2 

0.000 
10.629 
28.829 
220.179 
123.564 
401.646 
. Z61.204 
144.899 

’ 118:.299 

Nw. 
I 

n M e  
I 

bromic 1 

O X a l M  
I & ph I 

nuJ4’v  
I 

I A 

, 1 1 1  / I , (  I I I 1  ) I l l , )  1 1  ~ ( , I ,  

21 
1371 
2163 
9013 
3040 
10922 
1190 
2543 
1279 

74 
4644 
8631 

45513 
15876 
70082 
12982 
32562 
21201 

. -  I 
1 0.32 
1 -0.89 
1 -1.68 
1 -0.65 
1 -0.58 
1 -3.98 
1 -2.94 
1 -2.34 

211 



HNF-1698 REV. 0 Fme: I - 
LABCORE Data Entry Template for Worklist# 32125 

1 Icv @IB-QC QC 

2 ICs @ICP-QC QC 

3 L G 9  PIB-QC QC 

4 Icsa dlCP-QC QC 

5 ICSAB ' J I B - Q C  QC 

6 SAHpLg SOOT000049 0 D @ICP-DOl LIQUID 2 0 0 0 0 0 0 8  SY-102 -5 
--tad: M-D-01 , AL-D-01 , A6-D-01 B-D-01 , BA-D-01 , 

BB-D-01 , BI-D-01 , a-D-01 , CD-D-01 , DB-D-01 , CD-D-01 , 
CFL-D-01 , CD-D-01 . W-D-01 , K-D-01 , LA-D-01 , LI-D-01 , 
MG-D-01 , MN-D-01 , MO-D-01 I NX-D-01 , 1pD-D-01 , NI-D-01 . 
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , SE-D-01 . SI-D-01 , 
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-D-01 , 
a - D - 0 1  , ZR-D-01 

7 DUP SOOT000049 0 D mICP-DOl LIQUID 

8 SAMPLE SOOT000054 0 D BICB-DO1 LIQUID 20000008  SY-102 GRAB5 
Analpres Rquwtd: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 . BA-D-01 , 

BE-D-01 , BI-D-01 , CA-D-01 , CD-D-01 , CE-D-01 , CO-D-01 , 
a-D-01 , CCI-D-01 , PE-D-01 I K-D-01 , LA-D-01 , LI-D-01 , 
Mo-D-01 , MM-D-01 , MO-D-01 , NA-D-01 , ND-D-01 , !SI-D-01 , 
P-D-01 , -4-01 , S-D-01 , SB-D-01 , SE-D-01 SI-D-01  , 
SM-D-01 , SR-D-01 , TI-D-01 , TLr-D-01 , U-D-01 . V-D-01 , 
ZN-D-01 , ZR-D-01 

9 DUP SOOT000054 0 D @I--DO1 LIQUID 

10 SAMPLE SOOT000056 0 D ' J ICP-DO1 L I Q U I D  20000008 SY-102 o m 5  
npa1-s Xeqassted; AB-D-01 , AT-D-01 , AS-D-01 , B-D-01 , RA-D-01 . 

BE-D-01 , BI-D-01 , a-D-01 , CD-D-01 , t3-D-01 , CfJ-D-01 , 
.CR-D-Ol , a - D - 0 1  , Pg-D-01 , K-D-01 , LA-D-01 , LI-D-01 , 
W-D-01 , MIP-D-01 , MD-D-01 , NA-D-01 , ND-D-01 . PIT-D-01 , 



S rype a l e #  R a Test ldatrLx &toup# ~ r o 3 - t  
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , SE-D-01 , SI-D-01 , 
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-DYOl , 
ZX-D-01 , ZR-D-01 

11 DUP SOOT000056 0 D OICP-DO1 LIQUID 

12 ccv OICP-QC QC 

13 CCB OICP-QC QC 

la smIL SOOT000055 0 D mICP-DO1 LIQUm 

15 SAMPLE SOOT000055 0 D @ICIP-DOl L I Q W  zoooooo8 SY-102 -5 
Amalyt- &que8td; AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , BA-D-01 , 

BE-D-01 , BI-D-01 , CPI-D-01 , (ID-D-01 . a-0-01 , CO-D-01 , 
CR-D-01 , CU-D-01 , FE-D-01 K-D-01 , LA-D-01 , LI-D-01 , 
MG-D-01 , MB-D-01 , MO-D-01 , 2W-D-01 . ND-D-01 , NI-D-01 , 
B-D-01 , PB-D-01 , S-D-01 SB-D-01 , SE-D-01 , SI-D-01 . 
SM-D-01 , SR-D-01 , TI-D-01 , m-D-01 , U-D-01 , V-D-01 , 
m-D-01 , ZR-D-01 

16 DUP SOOT000055 0 D OICP-DOL LIQUID 

' SOOTOb0057 0 D OICP-DO1 LIQUID 20000008 SY-102 GRAB5 
A n a l y t e m  R m e s t e d :  AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , ~a-D-01 , 

ER-D-01 , BI-D-01 , CA-D-01 . CD-D-01 , CE-D-01 , CO-D-01 , 
CR-D-01 , CU-D-01 , PE-D-01 , K-D-01 , LA-D-01 , LI-D-01 , 
MG-D-01 , MtT-D-01 I MO-D-01 , NA-D-01 , ND-D-01 , SI-D-01 , 
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , SB-D-01 , SI-D-01 , 
M-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-D-01 , 
ZN-D-01 , ZR-D-01 

19 DUP 

20 ICSA 

21 ICSAB 

22 ccv 

23 CCB 

SOOT000057 0 D OIB-DO1 LIP- 

OICP-QC QC 

OICP-QC QC 

O r e - Q C  QC 

0ICP-QC QC . 



__ 
WESTINGHOUSE . +++ YO-824 2OOW @ a 0 3  01/17/00 14:13 a 5 0 8  372 2829 - 

HNF-1698 REV. G 
o I n z m  mi8  h g 6 :  3 Ha2 LABCORE Data Entry Template for Wor&t# 32125 
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01/17/00 14:13 e 5 0 9  372 2929 WESTISEQTJSE . +++ YO-824 2OOW @ 0 0 4  

1 Imr 
2 ICE 
3 u s  
4 Icsa 
5 ICSaB 
6 SOOT000049 
7 SOOT000049 D 
8 SOOT000054- 
9 SOOT000054 D 
10 SOOT000056- 
11 S00T000056-D 
12 ccv 
13 CCB 
14 SOOT000055 L 
15 S002000055- 
16 SOOTOOOO55-D 
17 SOOTOOOO5S A 
18 SOOTOOOOSS~X 
19 SOOTOOOO55-DX 
20 SOOT000055 PX 
21 SOOTOO0057- 
22 SOO2000057-D 
23 ICSA 
24 IC- 
25 ccv 
26 CCB 

117OOC 
11700C 
ll700C 
11700C 
11700C 
11700C 
11700C 
11700C 
117oOC 
11700C 
11700C 
11700C 
11700C 
11700C 
11700C 

.117OOC 

.11700C 
11700C 
11700C 
11700C 
11700C 
11700C 
11700C 
1170OC 
11700C 
11700C 

1-2 
1-2 
1-2 
ICP2 
IcP2 
1-2 
Icp2 
1-2 
1-2 
ICP2 
1-2 

.IW2 
ICP2 
1-2 
1-2 
rcP2 
1-2 
1-2 
1-2 
1-2 
1-2 
1-2 
rcP2 
1-2 
1-2 
ICP2 

01/17/00 
01/17/00 
01/17/00 
01/17/00 
01/17/00 
01/17/00 
01/17/00 

01/17/00 
01/17/00 
01/17/00 
01/17/00 
01/17/00 
01 f 17/00 
01/17/00 
01/17/00 

01/17/00 
01/17/00 
01/17/00 

01/17/00 

01/17/00 

01/17 joo  
01/17/00 
01/17/00 
01/17/ 00 
olj i7joo 
01/17/00 

U:03 DSs 
U:06 DXS 
12-10 D11(5 
12:14 DKS 

lZ2.22 D l t s  
12:25 nlm 
12129 DKS 

12.35 DK# 
17139 OKs 
l2:44 DXS 
l2.:47 DK# 
12:51 DES 
12:54 DSS' 
l2:57 DXS 
13:OO DXS 
13:06 DXS 
13:09 DKS 
13:U D K S  
13:20 DXS 
13:24 DK9 
13:27 DIts 
13:31 DKS 
13-35 DXS 
13:39 DKS 

12-16 o m  

i2:3a DSLS 

Q 
Q 
Q 
Q 
Q 
P 
S 
S 
s 
S 
s 
!2 
Q 
9 
S 
S 
S 
S 
s 
s 
5 
S 
Q 
Q 
Q 
Q 

s m 7 o a ~  fi SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGISTKHEMIST THAT 
I O ,  C~MJ+TQBRIFIED THE CALIBRATION/ANALYS\S ON P A G E S ~ % I T O ~ & .  
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0 1 / 1 7 / 0 0  1 4 : 1 4  e 5 0 9  372  2929 WESKNGHOZISE--. +++ YO-924 Z O O W  

analysis Rspoa 

# s.mp1.m- -- --- 
1 Icv 
2 ICB 
3 Lts 
4 IdSA 
5 Icsae 
6 SOOT000049 
7 SOOT000049 D 
8 SOOT000054- 
9 SOOY!000054 D 

11 SOOTOOOO56-D 
12 - 
13 OCB 
14 SO01000055 L 
15 SOO'l!O00055- 
16 SOOT000055 D 
17 800T000055~A 
18 S00TO00055~X 
19 SOOTOOOO55-DX 
20 SOOT000055 AX 
21 SOOT000057- 
22 SOOM00057-D 
23 XCSA 
24 ICSAE 
25 cev 
26 CEB 

# S a m p L e N a m  

10 soo9!oooos6- 

--- ---I_----- 

1 Icv 
2 ICE 
3 LLS 
4 ICSA 
5 ICSPB 
6 SOOT000049 
7 SOOT000049 D 
8 SOOT000054- 
9 SOOT000054 D 
10 SOOT000056- 
11 SOOTOOOO56-D 
l2w 
13 cx3) 
14 SOOT000055 L 
15 SOOTO00055- 
16 SOOTOOOO55~D 
17 SOOTOOOO55-A 
18 SOOTOOOO55-X 
19 SOOT000055 DX 
20 SOOTOOOO55-AX 
21 S00T000057~ 
22 SOOTOOOO57-D 
23 ICSA 

HNF-1698 REV. 0 

4.8115 4.9205 5.0424 5.1114 
.OOOlJ. -00047 --01244 -00428 - 01956 -10171 - 18841 -10384 
--00468 252.10 -.03211 -00214 
-96254 253.50 -.04569 .00335 
6.1720 11146. -18.111 29.191 
6.2617 ~ 11081. -12.051 28.873 
8.4271 17597. -18.004 39.136 
6.9956 17855. -28.179 36.886 
8.8349 17835. -11.515 42.018 
7.0593 17873. -23.908 40.741 
4.7918 4.8674 5.0238 5.0740 
-.00182 -.00822 -.00789 -00321 
2.2031 18388. -73.552 46.518 
8.0536 18179. -20.404 41.699 
8-3542 18129. -20.398 41.534 
559.27 18645. 596.87 651.76 
-59143 18198. -15.378 48.125 
2.6374 18195. -55.453 49.756 
58804. 77404. 59967. 60294. 
8.9338 18771. -20.890 42.659 
8.3584 18642. -24.944 40.573 
--.DO402 249-08 -.02946 -00647 
-94432 249.42 -.01937 .00058 
4.8443 4.9383 5.0737 5.1453 
-.00245 -.00802 -.01184 -00480 

Bi ca cd Ee ---- -e-- --- ---- 
5.0398 
-.00362 - 18483 
,07296 
-01921 
la - 888 
-8.4703 
-2.3920 
-9.0613 
-3.8012 
-3.5797 
4.9729 - 00343 
-25.094 
2 - 5281 
-.20847 
598 - 18 
164.14 
-150.92 . 
60177. 
-1.6326 
-13.354 
,02009 

5.1941 . OOlZ4 
-20955 
263.37 
266.09 
102.12 
91.992 
49 - 056 
46'.370 
48.450 
51.452 
5.2367 
-.00090 
53 - 678 
94.337 
68.844 
674.34 
54,.032 
63 -929 
59942. 
45- 062 
47.048 
263.50 

5.0306 
.ooooo 
-00990 
-.00913 - 95006 
4.6461 
4.5492 
-88678 
-57590 
1.3201 
.73831 
5-0615 
-.OOl27 
-4-5617 
.70020 
1.1537 
d07.48 
-5.6119 
-7.6lO1 
59987. 

-07663 
-.00910, 

-3rmi 

5.0373 - 00035 
-20223 
.00198 - - 00364 
-7.3338 
-9.98l3 
-8.0089 
-14.183 
-1 - 1737 
-11.372 
4.9893 
-.01009 
-59.99s 
-9.8455 
-6.6235 
590.00 
-90.459 . 
-73.588 
59562, 
-13.919 
-11.818 - 00155 

216 

4-8978 4.8888 
-00000 --.00009 
-09591 -00982 
-00020 .00001 
-46726 -46953 
-.OS701 -06428 
-.08166 -03167 
-.01902 -08523 
-.17494 -04347 
-.OM27 -08488 
-.12181 -08525 
4-8316 4,9041 
-.00014 -.00003 

-.09612 -06524 
--07339 -09648 
567.95 581.98 
-1.1144 -.31548 
-.63504 -.42601 
59747. 59844. 

-.14885 -07522 
-00026 - 00003 

4.9334 4.9422 
- - O O O U  -.00007 

--7a6,57 -.is573 

-.u29~ -08648 

-45802 -45932 

co cr -------- -------- 
5 - 0466 
-.00059 
-03906 
-.00154 
-47378 
-.73607 
--17042 - 14920 
-.27159 
1.7619 
-.71115 
5 -0719 
-.00108 
-4.6795 
-.30696 
,62653 
606.54 
1.9278 
-4.0323 
59975. 
-,27369 
-51442 
.00002 

5.0116 -- 00023 
.01924 -. 00289 - 48013 
130.15 
128.77 
675 - 45 
679.84 
679.62 
680-57 
5.0331 
-.00053 
697.04 
695.01 
691.15 
1291.0 
696.98 
695.65 
60675 - 
728.62 
721.94 
--.00314 

@ 0 0 5  



~~~~ ~~~~~~ 

01/17/00 14:14 8 5 0 9 .  372 2929 . .. . WESTINGAOZISE , +++ M0-924 200W m o o 6  

HNF-1698 REV. 0 

AazlYEiS %PO& 

# slmpirname 
-I -- 
24 ICs= 
25 eeV 
26 CCB 

# s ~ i a n a m e  - ----- 
1 Icv 

3Lr.s 
4 ICSA 
5 IfsaB 
6 SOOT000049 
7 SOOT000049 D 
8 S 0 ~ 0 0 0 5 4 ~  
9 SOOTOOOO54-D 
10 SO01000056 
11 8OOTOOOO56-D 
12 c m  
13 CCS 
14 SOOTOOOO5S L 
15 SOO'l!OO0055- 
16 SOOTOOOO55 D 
17 SOOTOOOOSS~A 
18 6001000055~X 
19 SOOT000055-DX 
20 8002000055 Ax 
21 SOOTO00057~ 
22 SOOTOOOOS7-D 
23 ICSR 
24 ICSPB 
25 ccv 
26 CCB 

2 rce 

# Smgla N- --- -- ---- 
1 Icy 
2 ICE 
3 u s  
4 IcSl 
5 ICSAE 
6 S00T000049 
7 SOOTOOOO49-D 
8 SOOT000054 
9 SOOT000054 D 
10 SOOr000056- 

5 - 0418 
-00029 
-01723 -. 00374 
-49186 
5.3531 

2.8373 
2 - 4004 

. 3.3863 
1.9988 
4.9750 
-.00057 
1.0285 
2.6395 
2.9528 
599.48 
-86776 - .25114 
59446. 
2.8315 
2.6353 -. 00313 - 48092 
100000 

4.96ai 

5.06a3 

11 SOOTOOOO56-D 
l2cN 
13 CCB 
14 SOOT000055 L 
15 SOOTOOOO55'- 
16 SOOT000055 D 
17 SOOTOOOO55~A 

-03567 
.00190 
.00137 
-32153 - 32523 
-80456 
-83286 - 93044 
-03023 
-61354 - 98552 
-03730 
-00222 
-87898 
.79S62 
-19367 
4.5916 
4- 7381 
6.8393 
425.14 
-.a1436 
--11469 
-31530 
-32271 
.0363S - 00057 

5.0990 5.2403 
--100003 -14020 
-10053 Q-28062 
100.25 -.16576 
100.93 --.12918 
2.6451 1572.8 
2.9635 1500.3 
3-1100 2048.0 
1.8285 1960.5 
3.0131 2005.7 
1.7067 1763.6 
5.0944 5.2177 
-.00082 -11153 
3.0067 1488.5 
3.6364 1863.8 
2.9690 1858.2 
613.16 2502.4 
-.86022 2061.6 
-2.0802 1584.8 . 
69806. .60155. 
2.2140 1963.8 
2 -9213 1805.5 
39.664 .15895 
99-092 -,29079 
5.1101 4.8145 
-.00074 -'.21029 

5-0755 4.9346 
-.00069 . O O I 2 3  
-09920 -02046 
-.00861 -00265 
-.00953 -99047 
-.78609 -39761 
--.73364 .33951 
-.SO345 -56737 
-2.3610 -.22935 
-.65583 -56780- 

5.0336 4.8518 
-.00216 -00160 
-8.8080 -.00166 
-1.5194 -5ll48 
-1.1068 -.l7202 
605.87 576.11 
-17.626 3.4142 
-11.311 3.4692 
59517. 59377. 
-2.0384 -.11521 
-1.6336 --.34303 

-2.0709 - 68132 

-.o0907 -a0388 
-.00878 -97737 
5-Ull 4.9586 
--00263 -00047 

5.0213 
-.00718 
-18860 
260.71 
761.95 
-15.046 
-10 - 710 
-6.1022 
-16.955 
-2.0450 
-14.578 
4.9897 
-.01614 
-82 * 125 
-10 - 420 
-9-1013 
sa5 - 19 

4.7a96 
-00033 . Ol894 
-.00977 
.43143 
.26746 - 30586 
-08347 
-11730 

4.7231 
-00043 
-00764 
-15141 
-04186 
546.46 

-la301 

. a1267 

4.9913 
-00675 
.lo503 
-.00666 
-.00639 
38.298 
37.571 
54.208 
54.195 
55.397 
54.786 
4.9925 
-00459 
58.724 
56.249 
54.648 
655.57 

5 - 1452 - 01819 
-19135 
195.60 
195.97 
104020 - 
103190. 
l.27590. 
129690. 
128090. 
328410. 
5.0060 
-.00290 
l35090- 
130470 - 
130360. 
131100. 

5-0399 
.00191 
-19981 
.01110 
-01437. 
2.0356 
.4llO9 
1.6040 
-02567 
3 -0229 
-2.2065 
4-9748 
.00006 
-12.343 
-43962 
-.l8727 
598.48 

5.01.52 
-00165 
-03826 
-.OO648 
-93947 
19.279 
83.311 
42.693 
39.499 
42.394 
39 -046 
f.0175 
-.00495 
35 -355 
42 - 730 
40.502 
638.37 



18 s0020000s5~x 
19 SOOTOOOO~5-DX 
20 800T000055 AX 
21 SOOT000057- 
22 SOOTOOOO57-D 
23 ICSA 

-129 - 93 
-94.878 
59718. 
-16.486 
-17.679 
258.69 
257.26 
5.0226 
--.02056 

-78443 - 65197 
59748. 
-09701 
-02242 
-.00946 
-42189 
4.7447 - 00017 

61.626 
54.272 
60056. 
57.441 
56.241 
-.00949 
-.00969 
5.0186 
-00351 

134430. 
133700. 
192760. 
132680. 
132020. 
192.18 
191.92 
5.1091 
.00521 

-12.228 
-12.132 
59630. 
-244- 
.sa749 
-01306 
-00797 
5.0717 
-.00280 

53.132 
50.410 
60061. 
38.498, 
36.758 
-.00491 
-91526 
5.0176 - 00178 

1 Icv 
2 ICB 
3 L u  
4 ICSA 
5 1- 
6 SOOT000049 
7 SOOT000049 D 
8 S002000054- 
9 SOOT000054 D 
10 S00TO00056~ 
11 SOOTOOOOS6-D 
l2 ccv 
13 CCB 
14 SOOT000055 L 
15 SOO'I000055- 
16 SOOTOOOO55-D 
17 S O O ~ O O O 5 5 - a  
18 5001000055~X 
19 SOOl'OOOOSS-DX 
20 sooToooo5s Ax 
21 SOOTOOOq57- 
22 SOOTOOOO57-D 
23 ZCSA 
24 IC- 
25 CCV . 
26 CCB 

# SampleName --- --------- 
1 1m 
2 ICB 
3Lts 
4 LCSA 
5 IcSaB 
6 SOOT000049 
7 SOOT000049 D 
8 SOOT000054- 
9 SOOT000054 D 
10 SOOTO00056~ 
11 SOOl'OOOO56-D 

5.1107 4.9386 4.8919 5.0037 4.9338 5.3249 
-01198 --.bo275 -.00172. -00807 -01734 .00836 
-41134 -20438 -16965 -10261 -2W1S -14731 
-.01054 -05628 -.03755 -00184 -.OS566 -.00952 
-.01141 1-0434 -a03504 -00528 -.OS295 -,00756 
1352.9 12.334 lt17.1 -.39671 21,739 9.9564 
1349.0 11.442 1498.8 -.95313 25.437 9.4483 
1483.9 12.816 1216.0 .7-4377 25-867 20.469 
1503.3 7.1968 1227.5 5.9516 18.677 17.310 
977.03 13.909 1221.6 6.9682 25.461 19.094 
980.00 7.4550 1243.5 6.7175 30.818 22.565 
5.1184 4.9623 4.8602 5.0130 4.9115 5.1194 
.02314 --.00930 --00789 -00681 -01438 -00802 
1519-1 -11.539 1158.4 -6-3295 30.468 30.448 
1515-3 11.559 l224-9 3.2710 29.756 22.419 

2119.8 606.76 1800-5 6l3.29 626.23 642.19 
1591.7 -U.209 991.71 1.8752 135.98 49.103 
1540.6. -4.5783 1014-3 15.967 76.086 54.697 
61461. 60227. 61220. 59984. 60059. 59857- 
898.50 7.8189 1230.9 4.9993 24.400 19-947 
879.67 12.541 1216-5 9.4566 19.698 21-582 
--.00642 -06984 -.03836 -00584 -.04653 -.00588 
-.01099 1.0224 -.OS811 -02162 -.OS515 -.00845 
5-l.382 4.9505 4.9046 5-0429 4.9485 5.1452 
.00419 -.00505 -.02292 .00911 -01774 -00270 

1491.2 16.696 1 l 1 l . 2  8.4476 23.993 19.a48 

sm Sr Th Ti T1 u ------- -- I----- 
5 -0531 
.01738 
-20474 - -01446 
-.01265 
4.9891 
5 - 1419 
7.2751 
2 - 4077 
5.6658 
8.1837 

4.8770 
.00011 
-01968 
,00143 
-00154 
-34181 
-35881 
-23170 
-14275 
,19581 
-21316 

- 37731 
-.01606 
-01289 - 09646 
.lo973 
-11.819 
-13.974 
-16.388 
-25.830 
-11.783 
-21.668 

5.0797 
-.00061 - 01877 - 00069 
-00128 
-.38203 
-.48221 - - 07820 
-.68441 
-02355 
-.75806 

4.9565 -- 00834 
-41384 
-.06907 
-.08720 
-3.0790 
-2 - 6931 
8.9153 
-2.9187 
-4.6518 
-6.,5412 

9.8916 
-05571 
-49934 - 14300 
-14372 
27.996 
46.903 
52 - l.l1 
23-679 
44.098 
53.711 

218 
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HNF-1698 REV. 0 

U y s i s  R o p o r t  

f SpmPlEramw _- -_ 
l2m 
13 OeB 
14 SOOT000055 L 
15 SOOT000055- 
16 S007!000055-D 
17 SOOTOOOO55~A 
18 SO0T000055~X 
19 SOOTOOOOSS-DX 
20 sooToooos5 ax 
21 SOOT000057- 
22 SOOTOOOO57-D 
23 ICSA 
24 IC- 
25 CCV 
26 cce 

Aver- 01/17/00 01:41:58 PM Pags J 

sm. sr  Th Ti Tl = .  --- ---- ~ - -  
5 -0061 
-02031 

5 - 4241 
-42961 
607. 58 
44.756 
73.739 
59601. 
-62296 
-.0711P 
--00337 
-.01516 
5.0967 
-00643 

a1.394 

4.8372 
.00020 

- 19533 - 14247 
578.88' 
-35291 
.52757 
59581. 
-10635 
-10669 - 00148 - 00148 
4.9238 
.ooooo 

.i7a49 

-38352 -. 01574 
-77 -833 
-18.183 
-16.793 
31.146 
-ll9.95 
-104.70 
4679.2 
-19.020 
-23.320 - 11778 
-10650 
.38711 
-.01568 

5.0683 -. 00075 
-3.5S14 - -24211. 
-.48500 
609 -23 
-2.9698 
-7.0055 
59858. 
-.41255 
-.17989 
-00158 
-00099 
5.1311 -- 00101 

4.9611 
.00081 
-79349 
12.511 
-2.8267 
573.65 
-46.063 
-132.79 
59873. 
-14920 
-2 -4101 
-.06343 
--.0540b 
4.9714 
-.01592 

9 -7905 

30.759 
31.224 
17.954 
1102 - 4 
128.99 
220 - 74 
119060. 
21.721 
17.083 
-17306 - 15063 
9.9599 - 00931 

.o7sa9 

1 I# 
2 ICB 
3 u s  
4 fCSA 
5 1- 
6 SOOT000049 
7 SOOTOOOO49-D 
8 SOOT000054 
9 S0olo00054~D 
LO SOOT000056 
11 SOOT000056 D 

5.0530 - 00218 
-09967 
--.00736 
-47591 
-69354 
-78368 
1 - 4664 
.42253 
1.0549. 
1.5365 

-01369 - 00099 
-00041 
-01039 
-01062 
-31878 
-40522 
-49748 -. 05730 
.35917 - 54404 

5.0082 -. 00029 
-02019' 
-.00749 
1.0148 
-48940. 

' - 00354 
-1.0966 
-1.0710 
-1.3611 
-1.2895 

5-0571 
-00292 
.01878 
-.00429 -_ 00506 
1.5443 
1.9321 ' 

2.2132 
1.8624 
1.5157 
2.7278 - 

l2ccv  5.0505 -01478 5.0220 5.0300 
13 CCB -00303 .00106 -.00028 .00288 6I-f 7-66 
14 500TO00055~L 1.2472 .45933 -2.7566 6.9199 
15 SOOTOOOO55 1.2104 -27016 -1.0153 2.2465 
16 SOOTOOOOSS-D -29008 -.OS486 -1.2466 1.4377 
17 SOOTOOOO5S-A 606.71 1.6620 603.70 610.11 
18 SOOTOOOO55-X 7.6888 2-3072 -1-0992 14.290 
19 SOOTOOOO55-DX , 8.0578 2.7406 -53565 13-51? 
20 SOOT000055 Ax 59824. 167.65 59987. 59454. 
21 SOOT000057- -.DO806 -.lo371 -1.7156 1-4786 
22 SOOTOOOO57-D 
23 1- 
24 ICSAB 
25 CEV 
26 CY33 

-.04709 -.19621 -.78045 1.5608 
--.00536 -01132 --00683 -.00394 
-46636 -01038 -99541 -.00500 
5.0937 -01368 5.0360 5.0925 
.00080 -00023 -.00017 -00165 



HNF-1698 RW. 0 

Pase: I 

1 Icv (IICP-QC QC 

@I--QC QC 

@ICP-QC QC 

@ICP-PC QC 

5 ICSAE PICP-QC QC 

6 rmFpBLRpJ31 OICP-IOI soLm 

7 SERDIL SOOT000154 0 I O I C P - I O 1  SOLID 

a SAMPLE SOOT000154 0 I O I C P - I O 1  SOLID z0000008  SY-102 GRAB5 
h d - 6  Ro-Wtodr A c - 1 - 0 1  , AL-1-01 , AS-1-01  , B-1-01 , BA-1-01 , 

BE-1-01 , BI-1-01 , CA-1-01 , CD-1-01 , CE-1-01  , CO-1-01 , 
CR-1-01 , CU-1-01 , FB-1-01 , K - 1 - 0 1  , LA-1-01 , LI-1-01 I 

P-1-01 , PB-1-01 , 5-1-01 . 98-1-01 , SE-1-01 , SI-1-01 I 

SM-1-01 , SR-1-01 , TI-1-01 , TL-1-01 , U-1-01  , V-1-01  . 
wo-1-01 , m-1-01 , Mo-1-01 , Iw-1-01 , m - 1 - 0 1  , H I - 1 - 0 1  , 

m-1-01 , m - 1 - 0 1  

9 DUF SOOT000154 0 I O I C P - I O 1  SOLID 

10  SPX-POST''pI?TO 015 0 I @ I - - I O 1  S O L D  
ShY,dVX,J?% W ( b ~ ~ ~ f & 4 * ~ 4 G  

11 ICSA aICP-Pc QC 

12 ICSAB DICP-QC QC 

13 CCV 
m u 1  ' 14 CCB 

DICP-QC PC 

D I D - Q C  QC 

: 220 
roo@ MOOZ VZE-OR +e+ 3SIlOE>NILSXAi 6262 Z L F  E O E Q  8 C : Z T  O O / L O / V O  
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HNF-1698 REV. 0 

&ld.yEh 8rrmnary 04/07/00 12:09:38 PI# p19a 1 

.,- 1 a- - - 
2 T c v  407008 
3 Icvl 407008 
4 ICB 407008 
5 LLS 40700B 
6 -1 40700B 
7 ICsa 407008 

9 PRBPBLnra 407008 
10 S00!?000154 t 407008 
11 S00T000164~ 407008 
12 SOOTOOOl54-D 40700B 
13 SOOTOOOl54-A 407008 
14 SOO!I!OOOlS4-X 407008 
15 SOOT000154-DX 40700B 
15 SOOl'OOOlS4-AX 40700B 
17 ICSA 407008 
18 ICULB 40700B 
19 CCV 407008 
20 c c a  407008 
21 c a  40700B 

8 IEgAB 40700~ 

.LIc.-) 

ICPZ 
1-2 
1-2 
1-2 
IcP2 
ICPZ 
1-2 
fcP2 
1-2 
1-2 

.IcP2 
1-2 
fcP2 
1-2 
1-2 
IcP2 
IcP2 
IcP2 
ICP2 
IcP2 

- 
04/07/00 
04/07/00 
04/07/00 
04/07 f 00 
04/07 f 00 
04/07/00 
04 f 01/00 
04 f 07/00 
04/07/00 
04/07100 
04/07/00 

04/07/00 
04/07/00 
04/07 f 00 
04/07/00 
04/07 f 00 
04/07/00 
04/07/00 

04/07/00 

04/07/00 

F O O m  

v 
O 8 r 4 1  lZRn 
0 8 ~ 4 8  
08:52 KRM 
06-57 ROI 
09:03 XR&I 
09:08 gayI 
09r16 XR&I 
09:54 
l0:OO KRX 
10:03 KRX 
lor09 XBJA 
10:13 KF3S 
1o:J.g lua 
10123 KRU 
10:27 IRn 
11:47 lan 
ll:50 RRW 
11:56 KRM 
l 2 : o o  XRW 
l2:04 fllll 

- 
Q 
Q 
P 
Q 
Q ~ 

Q 
Q 
s 
E 
S 
s 
6 
s 
s 
s 
Q 
Q 
Q 
0 
Q 

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGISTICHEMIST THAT 
COMPLETEDNEHIFIED THE CALIBRATIONIANALYSIS ON PAGES&~TOG~&.  
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HNF-1698 REV. 0 

04/07/00 l2:09:38 PY PW? 2 - p i s  Rnport A-rages 

# samplename =s J i l  Au B Ba BP ---- - ------- - ---- I----- __I __-I - 
4G€ev 
2 Itm 5.0163 5.0564 5.1452 5,0642 4.9085 4.9635 
3 Icpl -01966 -16339 -.02481 -00686 -00017 -,00050 
4 ICB -.00031 .O0561 -00714 -00404 -.00010 .00004 
5 LLS -02094 -11747 -20948 -10807 -09924 -01016 
6 u s 1  -00049 .Ol254 -00905 -00622 .00005 -00005 
7 1- -.00289 252.40 .07043 - 0 U J O  -00031 -00015 
8 ICULB -96227 255.67 .05112 -00305 -46470 -46691 
9 PBsPEuK!l!~ .OD031 .00113 ,00460 .00280 .00020 .00003 
10 SOOT000154 L -03412 24.061 -.OX37 .20537 .00141 -00180 
11 SOOT000154- -01573 24.350 1 -.04008 -16435 -.00038 -00019 
12 SOOTOOOl54-D -01900 22.411 .00989 -16342 -00126 -00037 
13 POOTO00154-A 2.8872 26.378 3.0507 3.2155 2.8380 2.8055 
14 SOOTOOOlS4-X -06079 23.657/ -16687 -29897 -00357 -00118 

16 SOOTOOOlS4-AX 299.95 326.83 299.52 306.19 306.85 298.94 
17 ICSa --.00349 247.51 -04873 -00417 -00012 -00011 
18 IWAB -93248 246.98 -07538 .00839 -44481 -45115 
19 ccv 4.9403 4.9736 5.0479 4.9707 4.8073 4.8793 
20 ccvl -01768 .15020 -.00357 -00748 -00009 --.00055 
21 CCB .00060 -00412 -00702 -00498 .00011 .00003 

15 SOOTOO0154-DX -06171 24.018 .09ai4 -2148s -00317 -wll9 

f sunplaAuD62 Bi cs cd ee co cr -- --------- - ---__ -- --- -I---- 

1 L.._ 
2 Icy 
3 Icvl 
4 ICB 
5 LLS 
6 mS1 
7 ICSA 
8 ICs- 
9 PRBPELKTJA 
10 SOOT000154 I,' 
11 POOT000154~ 
12 POOT000154-D 
13 SO6.rOOOl54~A 
14 SOOT000154 X 
15 600T000154~DX 
16 SOOTOOOl54_aX 
17 I- 
18 ICSAE 
19 ccv 
20 ccpl 
21 EfB 

5.0324 
-.25348 
-.02033 
-17714 
-.01934 - -04488 
-.03962 
.00100 
-.39423 
--.lo490 
-.09293 
2.9329 
-27193 
-.37087 
299.13 

-.01968 
4.9342 
-.19427 
- . O l O l l  

- o o a a  

4.9238 
-33414 
-.00791 
-20296 

257.79 
266.36 
-.00426 - 11702 
-12223 
.07169 
3.1325 
--.05959 
-.03356 
291.18 
250.48 
248.81 
4.8233 
.37501 
-.00516 

- 0 ~ 4 a  

5.0827 5.0077 
-00029 -01156 
-.00157 .00277 
-01006 -21167 
.00003 -00632 
- . O D 8 1 3  -02817 
-92323 -00198 
-.00045 -00136 
-00136 ,05362 
-.00188 --.03138 
-.00206 -.01528 
3.0185 2-9538 
-.00959 .11l28 
-.00265 -34233 
297.43 302.34 
--.00825 -02201 - 89714 - 01613 
4.9553 4.9404 
-.00146 -00029 
-.00076 -00782 

P 
5.0482 5.0826 
-.00042 -00071 
-.00133 -.00184 
-04157 -02065 
-.00037 -00018 
.00070 -.00196 
-46405 -46657 - 00096 00037 
-.00908 1.6209 
--.00075 1-6332 
- .OXO85 1.5202 
3.0605 4.6092 
--.Ol297 1.6312 
-.06389 1.5636 
298.46 300.34 
-.00001 --.00140 
.44770 -45220 
4.9335 .4.9852 
-.00027 -.00036 
--.00189 .-.00136 

P O O p l  M O O 2  PZE-OH +++ XSflOE3NILSW 
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HNF-1698 REV. O 

Analysis Fa$* Avaragem 04/07/00 12:09:38 Pn pace 3 

i *-- 
2 Icp 
3 1m 
4 ICE 
5 -  
6 US1 
7 I- 
8 f- 
9 PBEPBLKTJa 
10 SOOT000154 L 
31 POOT000154- 
I 2  SOOT000l54-D 
13 SOO'l'000154 A 
14 SOOT000154~X 
15 SOOTOOOl54-DX 
16 SOOT000154_AX 
17 ICSA 
18 ICSAE 
19 CeJ 
20 ccvl 
21 CCB 

# s a u p l ~ m a m e  --- --- -- 

5.0190 .01109 5.0768 5.0643 5,0019 5.1456 
-01165 4.9838 .00042 ..U388 -.01181 -00030 
-.00196 -.00039 .OOOS2 -.18871 -.00066 --00103 
.01871 -00057 -10292 Q.33338 .lo246 . -07224 
-00099 -09671 .00052 .01722' -00044 -.DO062 
-.00314 -06216 99.782 -.0319b -.00256 -00268 
-49341 ,06744 100.03 -15677 -.00671 1.0198 
-00042 -00015 -00046 .09600 .00072 -00020 
-.01049 -.01765 -02818 5.7290 -01l38 -.01089 
-00377 -.00356 .01298 4-6034 --00643 -bo0155 
-.00644 -.00538 -01396 2.7733 -.00173 -.00911 
2.9840 -00599 3.0292 7.6585 2.9905 2.9355 
-02358 -.00321 -02- 8-7481 -02912 --00002 
--.02584 -.01163 -02111 9.5321 -05339 -.00934 
303.46 -56905 298.30 322.83 302.47 318.25 
-.00349 -06503 97.179 -27714 -.00362 -00341 
-4733.3 -07045 96.542 -.OS065 -.00573 1-0081 
4.9433 -01025 4.9663 5.W42 4.9453 5-13l2 
-00932 4.8317 -.00045 -04056 -.01084 -00124 
--00128 -00066 --00019 -21141 .00083 -00072 

w xu no Ha lad Bi 
I---- ----_I _I____----- -- ---I_- 

1 7-. - 
a Icy 5.1085 4.9143 
3 Io1 -.02491 .00057 
4 ICE -- 00152 -. 00007 
s u s  -2-02 -01987 
6 n S 1  - 01404 -00001 
7 IC98 261.44 -.00924 
8 IESAB 262.55 -43300 
9 PREPBLmJa -00225 .Om20 
10 SOOT000154 L -23764 -00097 
U SOOT000154- -.03523 -00374 
12 SOOTOOOl54-D - 02892 -00354 
13 SOO!COO0154-A 3.0081 2.7764 
14 SOOTOOOlS4-X -31474 -01040 
15 SOOTOOOl54-DX -77630 -00323 
is soorooois4-ax 299.41 298.63 
17 1- 254-77 --.00891 

19 ccv 4.9859 4.8061 
20 ccvl -.03406 -00082 
21 CCB -00923 -00025 

18 ICSAB 2s3.3a ~ 2 0 6 6  

- 
5.0440 5.1483 
-00250 - 04363 
-.00234 -02186 
.lo913 -22156 
-00165 -02819 
-.01003 192.93 
--01065 198.43 -. 00055 -045SO 
-09793 314.90 
-11581 315.55 
-10085 314.86 
3:1212 294.63 
-10314 702.76 
.l3986 317.81 
299.67 629.29 
-.009l3 194-40 
--.01071 195.44 
4.9342 5.1140 - 00395 - -  03484 
-.00165 .01022 

-FkoBM- 
5.0537 
-.06289 
-.00382 
-20677 
-.00188 
.00519 
-00256 
.00434 - - 01555 
-00330 
-.03021 
2.9761 - 19239 
-.09857 
303.17 
-00657 - 00161 
4.9952 
-.06580 
-.00010 

- 
S.0250 
-00169 - 00337 
-04605 
. O O l 2 6  
-.00678 - 90999 - - 00257 
-11517 

- 08041 
3.0496 
-06341 
-23598 
297.77 
--.00900 - 89208 
4.9182 
-.00023 
-00376 

-09a24 
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HNF-1698 R N .  0 

Alralysis nap-* Averages 04/07/00 12:09:38 PM page 4 

# srmp~rnrms P Pb S Sb S I  Si - --- ------ - _--- ---- 
- - - c ..-e 
4. I-- --..&".. 

2 Icv 5.1038 5.0640 4,7102 5.0202 5.1193 5.1091 
3 Icol -01947 -01599 .01961 -.00551 -00126 -01384 
4 ICE - 01586 -. 01354 -00532 -00019 ..01103 -- 00273 
5 LLS -40629 -20505 -19245 -09491 -22206 p.23991 
6 US1 -01199 -.00928 -.00772 -00315 ,00419 -00361 
7 1-1 -.01358 -05999 -.03157 -.00846 -.02368 -.00952 
8 ICSAE -.00837 1.0080 -.01402 -.00040 --.04166 -03789 
9-Z.3 -01125 -00582 .02U7 -.00166 .01843 -00655 
10 SOOT000154 L 9.1629 .03311 2.4716 -.07676 -16166 -18353 
11 SOOT000154- 9.3020 -00461 2.5494 c.00898 -07886 -17591 
12 SOOTOOOl56-D 23.429 -.04435 2.4256 -.02146 -06927 .17825 
U SOOTOOOl54-A 12.110 2.9703 5.2385 3.0328 3.0616 3-3234 
14 EOOT000154-X 9.4363 .06776 2.2700 -.15135 -55486 -56867 
15 SOOTOOOl54-ZlX 9.3224 --.30734 2.5105 -.24626 .35874 -495SS 
16 SOOTOOOU4-AX 306.86 298.39 302.34 300.92 299.80 296.79 
17 ICUL -.00682 -06242 -.02696 -.00740 -.01840 --00904 
18 ICSAB -00177 -97009 -.02l21 -00670 -00183 -03584 
19 ccp 4.9581 4.9406 4-5923 4.9312 5.0036 f.0264 
20 ccvl -01973 -.DO840 -02503 - . O l 3 5 3  -04132 -00408 
21 CCB -02677 -.00223 -00223 -.00815 -03191 -00132 

# Samplaame Sm sr Th TI T1 U -- --I_ I---- ---- I- -- 
-&4az 
2 Icrt 
3 I c v l  
4 ICB 
5 LLS 
6 U S 1  
7 I m a  
8 1- 
9 PRBPBLxrJA 
10 COOT000154 L 
11 SOOT000154- 
l2 SOOTOOOlS4-D 

14 SOOT0001S4-X 
15 SOOTOOOl54-DX 
16 SOOTOO0154-AX 
17 ICSA 
18 ICGAB 
19 ccv 
20 ecol 
21 CCB 

13 SOOTOOOl54-A 

C "  " 
6.9828 - 00677 
-.01111 
-20624 
-.00192 -. 01234 
--02171 
-00857 
-.17389 
-.03497 
-.04903 
3 - 0002 - 15823 
-.11893 
303- 58 - - 00851 
-.01036 
4- 9419 
-00787 
.002l2 

4.9576 -.OS758 - 00008 5.0160 
-.00020 -00311 
.02052 -.00170 
-.00010 .lo631 - 00192 -_ 00857 
,00197 -.02157 
-00016 -00294 
--.00252 -07769 
-00021 , -.OlS73 
-00011 -00240 
2.9050 -.OS275 - 00098 -05183 
-.00202 -28722 

-00207 -.01137 
-00209 -.00760 
4-9051 -.08269 
.00018 4.8849 
-.00003 -00309 

30a.76 -5.4961 

5.0262 . OOl26 
-.00107 
.019*5 
-.00020 
-00134 - ooos1 
-00063 -. 01132 -_ 00052 
-.00417 
3 - 0407 
-01882 
-.01757 
301.27 - 00132. 
.00055 
4.95l2 - 00061 
-.00092 

-7 
5.0258 10.135 
-00958 -07865 
-00824 -.04128 
-42323 -51149 
-00878 -.02420 
-.04946 -31018 
-.05858 -28400 
-.01069, -02134 
-07524 --59915 
-.00193 -.11046 
--.01538 -.18001 
3.0047 6-0011 
-.09739 .54485 
,28275 -.36563 
297.65 607.81 
-.04040 -34303 
--07487 -35026 
4.9133 10.006 
01418 - 08548 
00668 - 01878 

s o o m  



HNF-1698 REV. 0 

Analysis ~.poa Averages 04/07/00 12:09:38 Pn FP 5 

1 -r- - 
2 Icv 
3 Iem 
4 XCB 
5 -  
6 LtEl 
7 ICUL 
8 ICSAU 
9 PmPBLmJA 
10 SOOT000154 L 
11 SOOT000154- 
'12 SOOTOOOl54-D 
13 S002000154-A 
14 SOaToOO154-X 
15 SOOT000154-DX 
16 SO02!000154-iZi 
17 ICSB. 
18 IcsAB 
19 cco 
20 ocvl 
21 ECa 

- 
5 - OS24 
-00349 -- 00227 
-10174 
-.00111 
-.00686 
-46797 - 00062 
-.03275 
-.00527 
-.00617 
3.0521 
-02215 - - 01704 
300.11 -- 00573 
-45571 
4.9725 - 00447 
-00107 

- 
-00596 
5.0098 -. 00063 - 00013 
-01996 - 00593 - 00539 
.00019 -- 00801 -- 00160 
-.00263 
.OD391 - 00127 
-.00586 - 33425 
.00592 
-00581 
-00552 
4.8915 
.00004 

5.0950 - 00647 
-00036 
-02085 
.00081 
-io0552 
-98934 
.OOllO 
.00909 -. 00168 -. 00262 
3 - 0610 
-01473 -_ 00757 
298.58 
-.00569 
-96158 
4.9926 - 00109 
.00031 

- 
5 - 0847 
-.0113S 
-.00154 - 02061 -. 00136 - 00528 - 00455 
.00020 -- 02904 
--.00287 
--.00546 

'3.05- - 00894 
-.03455 
301.00 - 00568 - 00551 
5.0064 - -01112 - 00020 

226 
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worklistdata2 Version 3.0 OI/O4/99 HNF-1698 REV. 0 Page: 1 
01 /2 7/00 0854 

LABCORE Completed Worklist Report for Worklist# 32127 

Analyst: kjt Instrument: ICPMS 1 Book#: 4FB 53- 

Method LA-506-101 Rev/Mod A -3 
Worklist Comment: ICPMS SY-102 (DIRECT) Iso-U 

-Type SampleXRA Test Matrix Actual Found DLorYield Unit 

1 Icv 
1 Icv 
a IB 

a ICB 

a ICO 

1 IB 

1 1- 

3 eauPL. 
3 W L E  

3 BLlpLK 

3 -. 
3 eauPLx 

4 D o p  

l m r p  

4 D o p  

4 D o p  

4 D r n  

5 SAMPLE 

5 SAMPLE 

5 SAMPLK 

5 W L K  

5 SIIPT.. 

6 D o 9  

6 Drrp 

6 Dop 

6 DO9 

6 V I 0  

7 SAlPL. 

7 SLIPL. 

7 sUIpT.5 

7 eauPLK 

7 eauPL. 

a DW 

8 DUP 

8 DUP 

8 D o p  

11 D o p  

9 SPK-POST 

9 SPK-POST 

1 0  W L I  

1 0  SAYPL. 

S00TOO0048 

SOOT000048 

S O O T O O O O ~ ~  

SOOT000048 

SOOT000048 

SOOT000048  

800T000041)  

S O O T O O O O 4 I  

SOOT0000411 

SOOTOOOO4~ 

SOOT000050 

SOOT000050 

SOOT000050 

S O O T O O O O S O  

SOOT000050 

S00TOOO050 

SOOT000050  

SOOT000050  

S00T000050 

SOOT000050 

S00TO00051 

SOOT000051 

s00T0000s1 

SOOT000051 

SOOTOOOOSl 

S O O T O O O O S l  

SOOT000051 

SOOT000051 

S0OT000051 

S O O T 0 0 0 0 5 1  

S O O T O O O O S l  

S00T000051 

SOOT000051  

SOOT000051 

0 

0 

0 

0 

0 

0 

0 

O D  

O D  

O D  

O D  

O D  

O D  
O D  

O D  

O D  

O D  

O D  

O D  

O D  
O D  

O D  
O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  
O D  

O D  

O D  
O D  

O D  

O D  

O D  

O D  

O D  
O D  

W U - Q C  

W U - Q C  

W U - Q C  

USU-QC 

W U - Q C  

W U - Q C  

(18U-QC 

( 1 8 U - D l  

W U - D l  

W U - D l  

W U - D 1  

W U - D l  

USU-D1 

U S U - D 1  

W U - D l  

(1811-01 

W U - D l  

(1811-01 

W U - D l  

W U - D l  

W U - D l  

U S U - D 1  

W U - D l  

W U - D l  

W U - D l  

(180-01 

W U - D l  

W U - D l  

W U - D l  

( 1 8 U - D l  

W U - D l  

(180-01 

W U - D l  

Y S U - D 1  

W U - D l  

M U - D 1  

W U - D 1  

W U - D 1  

--Dl 

W U - D l  

( 1 8 0 - D l  

QC 

QC 

QC 

QC 

QC 

QC 

QC 

LIQUID 

LIQUID 

L I Q U W  

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

L I W I V  

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

Units showfor QC (BLNBKG) m y  not reflect the actual units. 
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- .  
worklistdata2 Version 3.0 01/04/99 HNF-1698 REV. 0 Page: 2 
01 /2 7/00 08.54 

LABCORE Completed Worklist Report for Worklist# 32127 
%Type SamplsVRA Test Matrix Actual Found DLorYidd Unit 

10 SAMPLE SOOT000052 0 D W U - D 1  11235-01 LIOUID N/A < 1.436.-01 0 . 1 4 4  uq/a 

10 8YPI.E SOOT000052 0 D &MSU-Dl u236-Dl LIOUID U/A < J.l48.-01 0.3a5 u q / a  

io BIIPLI S O O T O O O O ~ ~  o D W U - D ~  U I ~ ~ - D I  LIQUID n/A 4.097.+00 o.aa4 us/- 
11 DQ? soo~oooo~2 o D &MSU-DI uam-01 LIQUID ~2.44.-1 <2.44.-1 m 
11 DQ? S O O T O O O O ~ ~  o D ~ U - D I  ~234-01 LIOUID <a.44.-1 ea.44e-l RPD 
11 DW SOOT000052 0 D m U - 0 1  Ul35-Dl LIQUID 4 . 4 4 ~ 1  e2.44e-1 m 
11 D W  SOOT000052 0 D W U - D l  U236-Dl LIQUID <3.25.-1 4.25.-1 RPD 

11 DQ? SOOT000051 0 D m U - D l  U238-Dl LIOUID 4.10.+00 3.99.+00 1.119 m 
12 -I SOOT000053 0 D .yW-Dl 0133-01 LIQUID N/A < 1.436.-01 0.244 uq/lL 

12 SULPLE SOOT000053 0 D W U - D 1  0194-01 LIQUID N/A < 2.436.-01 0.244 uq/mL 

11 SULPLI 800T000053 0 D YSU-D1 ulJ5-Dl LIWIU N/A < 2.436.-01 0 .144  U d r t  

11 8YPI.I SOOT000053 0 D W U - D l  U238-Dl LIOUID N/A 4.298.rOO 0.244 u q / a  

13 D W  SOOT000053 0 D YSU-Dl U133-DI LIQUID <2.44.-1 <2.44.-1 RPD 

13 DQ? SOOT000053 0 D W U - D 1  U234-Dl LIQUID <2.44.-1 &.44.-1 RPD 

13 DQ? sOOTOOOO53 0 D m u - D l  U235-Dl LIOUID <2.44.-1 <1.44.-1 LPD 

13 D W  SOOT000053 0 D W U - D l  U236-DI LIOUID e3.15.-1 r3.25.-1 LPD 

13 DQ? S O O T O O O O ~ ~  o D &MSU-DI VZIII-DI LIQUID ~.~o.+oo 4.si.+oo 1.115 IPD 

14 CeJ 0 mu-QC 0235 OC o.oooi4a i.45--04 102.113 I R.eov.ly 

12 SAMPLE SOOT000053 0 D W U - D l  0236-01 LIQUID N/A 3.14E.-01 0.325 uq/a  

14 CEV 0 m U - Q C  0238 OC 0 . 0 1 0  2.14.-02 107.000 % I.aov.ry 

15 CCB 0 W U - O C  0133 OC 1 ~1.20.-5 us/- 
15 CCB 0 YSU-QC 0234 QC 1 4.20.-5 v/a 
15 CCS o mu-oc  0135 oc 1 <1.10.-5 u q / a  

15 CCB 0 YSU-OC 0136 OC 1 d.60.-5 u g h  

15 M o WU-OC u23e oc 1 <i.a0.-5 us/- 

Final page for worklist# 32127 

Analyst Signature Date Analyst Signature Date 

Units show for QC (BLK/BKG) may not reflect the actual units. 
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___ m o o 1  
08/31/15 O R : 5 0  FAX 

HNF-1698 REV. 0 

Pane: 1 OI/24/W 15:18 - 
ws2 LABCORE Data Entry Template for Worklist# 32127 

Andy&. d5-f Instrument: ICPMSl Book# 
Method: LA-506-101 Rev/Mod A -3 
Worklist Comment: ICP/MS SY-102 (DIRECT) ISO-U 

s w e  Sample# R A Teat Mntrix Qroup# Project 

1 ICV OMSU-QC QC 

2 ICB OMSU-QC QC 

3 SAMPLE SOOT000048 0 D O M S - D 1  LIQUID 20000008 SY-102 GRAB5 
Analytee Requeated: U233-D1 , U234-D1 , U235-D1 , u236-Dl , U238-Dl 

4 DUP SOOT000048 0 D OMSU-D1 LIQUID 

5 SAMPLE SOOT000050 0 D @MSU-Dl LIQUID 20000008 SY-102 GRAB5 
Ilrr.lyt.8 Requested: U233-Dl , U234-Dl , U235-Dl , U236-Dl , U238-DI 

6 DUP SOOT000050 0 D @MSU-Dl LIQUID 

7 SAMPLE SOOT000051 0 D OMSU-D1 LIQUID 20000008 SY-102 GRAB5 
Analytea Requested: U233-Dl , U234-Dl , U235-Dl , U236-Dl , U238-Dl 

8 DUP SOOT000051 0 D OMSU-D1 LIQUID 

9 SPK-POST SOOT000051 0 D OMSU-D1 LIQUID 

10 SAMPLE SOOT000052 0 D OMSU-D1 LIQUID 20000008 SY-102 GRAB5 
h a l y t e a  Rogueatad: U233-Dl , U234-Dl , U235-Dl , U236-Dl , U238-Dl 

11 DUP SOOT000052 0 D OMSU-D1 LIQUID 

12 SAMPLE SOOT000053 0 D @MSU-Dl LIQUID 20000008 SY-102 GRAB5 
Analytoa Rmq-unatod: U233-Dl , U234-Dl , W235-Dl , U236-Dl , U238-Dl 

13 DUP SOOT000053 0 D @MSU-Dl LIQUID 

14 CCV OMSU-QC QC 

15 CCB @MSU-QC QC 

I I, 
Y 

0 1  2% ZJOO 

S = Worklisi Slot Numbero R = Replicate Number, A = Aliquot Code. / 

;229 



08/31/15 0 8 : 5 0  FAX 

HNF-1698 RRI. 0 
01/24/00 15:18 Page: 
ws2 LABCORE Data Entry Template for Worklist# 32127 

s TW. S W l a #  R A Taat Matrix Group# Pro j mct 

Find page for worklist # 32127 

Signature Date 





ral""" 

Sample Name: BLANK operator: ; Method: ISOU 
Comment: Run Time: 01/26/00 14:33 Type: Std Mode: IR Corr.Fact: 1.000000 

: Elem 
Line ; units 

I* AVg 
Stddev 
%RSD 

U [2331 
z 3 3ipui se 

cts/s 
10.30 
1.65 
16.03. 

10.54 
9.416 
12.40 
11.07 
8.051 

Ir[193] 
193 /pulse 

CtS/S 
., . ! 'i ' -  

.lo03 
1.9488 

: . I .  I . '7C:' 
'; . .. > 1 
i (, .1 7. L. 
. . I _  E\.:: 
"', . ., .I . 
. ..I .:. ~ < 

3 , .:: 15;; 

<:: 1 . )  

-. 7 " 

,. . 

U [2341 
2347pulse 

CtS/S 
10.82 

.92 
8.532 

11.60 
11.51 
10.82 
10.88 
9.298 

U [ 2 3 5 1  
23~7pulse 

cts/s 
10.31 

.96 
9.274 

9..284 
11.79 
10.63 
9.977 
9.873 

U [2361 
2: ~Tppulse 

cts/s 
10.52 
1.40 
13.27 

9.187 
12.84 
9.742 
10.38 
10.45 

1 .  

232 

U_t2381 
238/pulse 

CtS/S 
12.41 
.2.30 
18.56 

12.38 
12.93 
1.5 .7 5 
11.57 
9.393 



~ ~- ~~~ 
~~~ ~ 

05 /31 /15  0 8 : 5 1  FAX 
@I 005 

. "F-1698 REV. 0 
j Method : ISOU Standardzn Report 01/26/00 14:35:05 page 1 

: U [2331 413.1112 10.2965 1.0000000 01/26/00 14 : 34 : 57 
". u- [2341 413.0379 10.8221 1.0000000 01/26:/00 14: 34: 57 
ic: .L U-[23SJ - 413.7567 10.3111 1.0000000 01/26/00 14:34:51 

413.4647 10.5181 1.0000000 01/26/00 14:34:57 
386.6933 12.4051 1.0000000 01/26/00 14:34:57 

c 

i 

i 

. /  . .  

! 

233 



~ ~~~ 

~~ ~~~ ~~ ~ 

0~/3iii5 o 8 : 5 1  FAX 
BO06 

HNF-1698 REV. 0 
01/26/00 14:36:57 page 1 I. ' ..Analysis Report 

;'Method:' ISOU Sample N a m e :  lOOppb U Operator: 
6. comment: 6 Run Time: 01/26/00 14:35 T y p e :  Std Mode: IR Corr. Fact: 1.000000 

Elem 
" Line 
P Units ? 

Stddev 
L+ %RSD 

u- 2331 
2 3 3 /pulse 

CtS/S 
305.0 

9.8 
3.210 

316.7 
305.0 
308.4 
289.7 
305.1 

Irr1931 
193/pulse 

Cts/S 

.0514 
.99378 

) i  1 

C t S / S  
305.0 

9.8 
3.210 

316.7 
, 305.0 

308.4 
289.7 
305.. 1 

.. . . . .  
, . . j  .: i: 

.5 . 1, <',! 

U E2351 
2 3 sipulse 

CtS/S 
3.05. 0 

9.8 
3.210 

316.7 
305.0 
308.4 
289.7 
305.1 

U [236] U [2381 
2 3 eipu 1 s e 

cts/s CtS/S 
305.0 38030. 

9.8 263. 
3.210 .6905 

316.7 36240. 
305.0 37750. 
308.4 37800. 
289.7 38030. 
305.1 38350. 

2 3 6ipui s e 

' .  7 

234 



U B 1 3 1 / 1 5  0 8 : 5 2  FAX 

HNF-1698 REV. 0 
Method : ISOU Standardzn Report 01/26/00 14:37:04 

U [2331 414.4690 10.2965 1.0000000 01/26/00 14:36:57 : uIrz341 413.7297 10.8221 1.0000000 01/26/00 14:36:57 
2 U [2351 414.4485 10.3111 1.0000000 01/26/00 14:36:57 
i. U-[2361 414.1565 10.5187 1.0000000 01/26/00 14:36:57 F -  0- [ 2 38 ] 382.9051 12.4051 1.0000000 01/26/00 14:36:57 
i 

335 



- ~~ 
~ ~~ 

08/31/15 0 8 : 5 2  FAX -- HNF-1698 REV. 0 
; Analysis Report 01/26/00 14:40:27 page 

Method: ISOU Sample Name: blank 
; comment: background 
+Run Time: 01/26/00 14:39 Type: Unk Mode: CONC * 
y. 
k,Elem 
c Line 
Units 

x, #1 

Int. Std. 
,$ Line. 
0 Units 
'Avg 

U [233] 
2337pulse 

ppb 
-. 0009 
.0017 
199.7 

-.0003 
-. 0033 
-.0004 
-.0016 
.0013 

IK[193] 
193/pulse 

CtS/S 
5 . :. ! I! 5 
.1642 

3.1507 

U [2341 
2347pulse 

PPb 
- .  0033 
.0040 
123.9 

-.0045 
.0033 

-. 0038 
- . 0 0 7 8  
-.0035 

U [2351 
2 3 57pui s e 

PPb 
- .  0007 
.0037 
547.4 

- .  0059 
-. 0024  
.0006 
. 0 0 4 0  
. 0 0 0 3  

', 

@I 008 

1 

Operator: kjt 

Corr.Fact: 1.000000 

PPb PPb 
-. 0005 - .  0052 
.0007 .0047 
141.0 89.21 

-. 0002 -.0095 
.OOOl -.0066 

- .  0009 -. 0018 
- . 0014  -.0093 
.OOOl .0010 

I '  . 



08/31/15 0 8 : 5 2  FAX 
"F-1698 REV- 0 a 0 0 9  

I 

i Analysis Report 01/26/00 14:42:27 Page 1 
i 
? Method: ISOU Sample Name: ICV 
P comment: iso-u lcs 1 Run Time: 01/26/00 14:41 Type: Unk 
k. 
I 
Ip Elem 1 Line 
6 Units 
$ Avg 
g, Stddev 

<.a 

u [2331 U [2341 
z33ipulse 2 3 4 7 ~ ~ 1  se 

PPb PPb 
- .0009 ,0013 
.0034 .0017 
366.5 132.2 

-.  0029 
.0043 

-. 0025 
.0007 

-.0042 

1r[193] 
193/pulse 

CtS/S 
:, . :,I : .i 1 
.1508 

2.8859 

. .  

. . .  
1 1  '. ':.I 

.~. . , ! : 
. . . .  . . . . . .  

. . . . . . . . .  .'?:;: 

1: . ': L, ', 

. .  

. . . . . . . . .  
':. . .>., "A, , :  i 

.0009 

.OOlO 

.0028 

.0031 
-. 0012 

Mode: CONC 

u- r 235 1 
235/pulse 

PPb 
,1514 
.0076 
4.991 

.1630 

.1472 

.1465 

.1452 

.1552 

Operator: kjt 

Corr. Fact: 1.000000 

U [2361 u- [ 23 8 I 
2 3 6ipul se 238/pulse 

PPb ppb 
.0043 21.08 
.0015 .73 
34.50 3.468 

237 

.0057 21.72 

.0033 20.31 

.0051 20.97 

.0022 20.46 

.0052 21.94 

C)' 



~ ~~ ~~ 
~ 

~~ 

~~ 

__ ~ ~. 

m o l 0  
08/31/15 0 8 : 5 3  FAX 

~~ ~~ 

0 1 /26 /00  1 4  : 47 :V!YF-1698.R"* Opage 1 I Analysis Report 
i 

:, Method: ISOU Sample Name: ICB Operator: kjt 
+ Comment: 2% NITRIC 

Mode: CONC Corr.Fact: 1,000000 Run Time: 01/26/00 14:46 Type: Unk 
b' 

c B ,Elem U [2331 u [234] u [235] U 12361 U I2381 
5 Line 2 3 37pulse 2 347pul se 23 57pulse 2 3 6ipulse 2387pul se 

.0003 - .0035 
.0018 .0014 .0043 .0036 .0049 
773e. 90.01 712.5 1165. 138.2 

[:;&ev 

-. 0023 - . 0020  -.0001 - .  0024 -. 0087 
.0003 -. 0035  -. 0002 .0064 ,0045 
. 0 0 2 5  .OOOl . 0057  .OOOl -. 0055 

-. 0003 -. 0007  -. 0059 - .  0002 -. 0039 
. 0 0 0 4  -.0016 - . 0026  -. 0024 -.0041 

PPb PPb PPb PPb Units PPb 
. o o o o  - .  0015 - . 0 0 0 6  

'Int. Std. lrt1931 
193/pulse 

c t s / s  
. .  . .  .* Avq . .  . .  

:$, Stddev .1555 

8 
2$ #1 

tg #4 

2 %RSD 2.9652 

" , ., I .  .?, 
. 1 :> '' 7 

3 , 1 u ':;I ,:! 

.:, , :"! 3 7 
,#5 , . I .; .' 

2 C '  . 
.I _i , :f #2 

6 # 3  

':. ,.. -,. I' 

8 

I .  

238 



HNF-1698 REV. 0 m o l l  08/31/15 08:53  FAX - 

: Analysis Report 01/26/00 14:50:24 page 1 

Method: ISOU Sample Name: sOOt000048 Operator: kjt 
Comment: 20301 df [ Run Time: 01/26/00 14:49 Type: Unk Mode: CONC Corr . F a c t :  1.000000 

r 
"Elern 
c :  
F 
:Units 
:Avq 
Stddev 
%RSD 

#1 
5: # 2  
a. 
$ # 3  

tp. 
a E 
y. 
si, Int. Std 

Line. 
U n i t s  
.Avg 
Stddev 
%RSD 

< # I  
'#2 
,#3 
#4 
#5 

w .  8 

U-[ 2331 

PPb 
2 33./pul se 

.OOlO 

.0036 
364.9 

,0022 
.0020 

- . 0 0 3 0  
,0059 - .  0022 

Ir[1931 
19 3 /pulse 

CtS/S 
I! . i.1 5 '? i i  
.0943 

2.1162 

, /  I .>p:j 
< c. - , ; , , - )  

.:.,?lo::, 

., . ..I<.', 

,l 4 -; ;>, .. . .i . -> , I 

' I  . -, . 1' .:, 
. .  . 

U [2341 
2347pulse 

PPb 
- .,0006 
.0041 
7 0 0 . 0  

- .  0013 
- .  0043 
- . 0 0 0 4  

- .0032 
.0062 

U [2351 
2357pulse 

PPb 
.0015 
.0025 
172.6 

-.0003 
,0012 
. 0 0 5 5  
.0018 

- .  0003 

U [236! 
2 3 67pul se 

PPb 
.0009 
.0031 
354.2 

.0022 
- .  0041 

. 0 0 4 4  
,0005 
.0013 

: 1 

.3 '> 

u- [ 2 38 I 
238/pulse 

PPb 
.Of544 
.0045 
6.970 

. 0 6 8 1  

.0621 

.a691 

.0581 

.064a 



08 /31 /15  08 5 3  FAX m o l 2  -_- 
HNF-1698 REV. 0 

01/26/00 14:52:03 Page 1 : Analysis Report 1 

i 
Elem 

ii Line 
i Units 
$, Avg 
p Stddev 
$ %RSD 

c 

# 5  

:Int. Std. 
,;Line 
.Units 
,Avg 
Stddev 
%RSD 

2 #i 
8. # *  
,&. #3 

# 5  * 

3~ Lw 

. . 
Operator: kjt Sample Name: sOOtOOoO48-d I 

2 Method: ISOU 
i'coment: 20301 df ; ~u~ Time: 01/26/00' Corr.Fact: ~ . O o o o o o  Mode: CONC 14:50 Type: Unk 

U 12341 U [235] U [2361 U [238] 
2 3 47pulse 2 357pulse 2 3 67pulse 2 387pulse 

PPb 
.a61 / 

PPb PPb 
.0011 

PPb - nn?n .0025 PPb 
.0030 
.0031 
103.4 

0022 
.0037 

' .0028 
.0051 

' .0054 

Ir[1931 
193/pulse 

~ CtS/S 

! .0848 
' 1.9781 

~ !I . :: ? 1. 'i 

-. .. . .. 
~ i s  , ~,.,:.:: ; 

1 . , -  ' ,  
, >  . .. I ' .... 

3 ' .  .! . ..i I i 

, , . ,,, 6; , j 1; 

I .,; .: .,; 
. I  . -, L _. 

i . .  
i 

.0037 .a023 -0040  .0023 
117.2 147.7 217.2 , 6.086 

- .  0023 -.  0017 . 0 0 2 0  .0604 
-. 0040 .OD73 .DO03 .0680 
.OOlO -. 0009 .0045 .0704 

-.0043 I .0037 , 0 0 0 4  .0682 
- .  0002 .0042 -. 0018 .0637 

' 4  , 

I 

i 

$240 



operator: kjt 

corr.Fact: 1.000000 

u [2381 
2 3 67puise 2 387pulse 

PPb PPb 

U [2361 

.0030 .2023 

.0026 .0117 
85.96 5 . 7 7 1  

.0029 .2092 
, 0 0 7 3  .1912 
.0028 .2188 
.DO03 .1927 
.0019 .1995 

d. 

U [2331 
2 3 3ipui se 

PPb -. 0 0 0 5  
.0014 
295.8 

-. 0016 
.0013 

-. 0023 
.oooo 
. O O O l  

Ir[1931 
193/pulse 

CtS/S 
. i . '.' < . I . . . .  '. ': '-' 
.OB24 

1.9003 

;, .; ,Lf, .- "' 

4 , 2 $ ~2. 7 
,I . ;! 'i 
~2 , :: I. 7 

s .  \ .>{  
,.. . 7 1 . ,  , . :j , 1 , .  

t r  

U [2341 
2 34ipuise 

PPb 
.0007 
.0046 
639.5 

-.0031 

-. 0030 
-.0016 
.0048 

.0065 

U [2351 
23sippulse 

PPb 
.0032 
.0013 
40.53 

.0039 

.0018 
,0044 
. 0,o 4 2 
,0018 

341 

, .I!' 



. ~ 

m o l 4  
08/31/15 0 8 : 5 4  FAX 

HNF-1698 REV. 0 - 
I Analysrs Report 01/26/00 14:56:50 page 1 

; Method: ISOU Sample Name: sOOt000050-d 
: Comment: 20301 df 
Run T i m e :  01/26/00 14:55 Type: Unk 

c 
i. 'Elem 

:L ine  
p i t s  
Avg 
:Stddev 
'%RSD 

'#1 
#2 

Line a Avg 
Stddev 

f %RSD 

u [2331 U [2341 
2 3 47eulse 

ppb PPb 
.0034 .OOlO 
.0030 .bo28 
89.69 290.0 

2 3 37pulse 

.0009 .0025 

.0048 .0015 
,0013 ,0039 
.OOBl ,0002 
. O O l 8  - .0034 

Operator: k j t  

Mode: CONC Corr.Fact: 1.000000 

U [2351 
2357puLse 

PPb 
,0041 
.0013 
32.67 

.0061 

.0025 

.0046 

.0039 
,0034 

U [2361 
2 3 67pul s e 

PPb 
.0014 
.0037 
267.8 

.0004 

. 0 0 0 6  
- .0026 

. 0075  

.OOlO 

0. 

U- [2 38 I 
238 /pulse 

ppb 
.2032 
.0097 
4.792 

.le87 
,2058 
.2019 
.2036 
,2159 

,242 



~ 

08/31/15 0 8 : 5 5  FAX 
c _ . _ ~  m o l 5  

HNF-I 698 REV. 0 
Analysis Report 01/26/00 15:00:47 page 1 . 
,Method: ISOU Sample Name: sOOt000051 Operator: kjt 

i.comment: 20301 df 
T i m e :  01/26/00 14:59 T,ype: Unk Mode: CONC Corr.Fact: 1.000000 

U [233] 
2 337pulse 

PPb 
. o o z o  
.0031 
157.1 

- .oooz  
,0063 
.0044 -. 0003 

-.0002 

Ir[193] 
193/pulse 

cts/s 
:I . (1 rJ '7 :; 
,0967 

2.1945 

; , -1 T. '3 cj 

' , I  :I.. 

> . ,,;.A; .I 

, . .I , , ... 
' I  . .i . 

. .. .. . 
. .  
, . . ~ . ,  . . : I  

I .  ' ,' ' , 

U [234] 
2 3 47pu 1 s e 

PPb 
.0013 
.0042 
330.2 

-. 0031 
-. 0015 

. 0028  

.0006 

.007 6 

U [235] 
2 3 51pul se 

PPb 
,0024 
.0009 
39.13 

.0016 

.0032 

.0035 

.0021 

.0015 
I 

U [2?,6] 
2367pulse 

.oooo 

.0029 
432600. 

.0006 

.0047 
-. 0014 -. 0008 
- .  0030 

PPb 

243 

PPb 
.2188 
.Ole3 
8.386 

.1954 

.2182 

.2407 

.2072 

.2324 



@I016 
08/31/15 08 5 5  FAX 

___~ - 

:'Analysis Report 

Method: ISOU Sample Name: sOOt000051 - d Operator: kjt 
: comment: 20301 df 
P Run T i m e :  01/26/00 15:Ol Type: Unk Mode: CONC Corr.Fact: 1.000000 * 
Ir $ Elem 
8. Line 

@ Avg 
Units 

Stddev 
,%RSD 

.#1 
:#2 
, # 3  
#4 
#5 

Int. Std. 
Line 
U n i t s  

$: Avg 
. y E v  

,ab 
#1 
#2 

' # 3  

#5 
:#4 

.;t. 
"* 
>*. 

;'* 
75 
u.)? 
ii+ 
4t.  
k* 

.. 

$ 

u- t 2331 
233 /pulse 

.PPb 
.OD08 
.0035 
422.4 

. 0 0 4 7  -. 0018 

.0039 
-.  0032 

.0005 

Ir[193] 
19 3 /pulse 

CtS/S 
.! . , j  .. ,: )., 

.2415 
5.6103 

! . L i /  

I '' '' > c :: , .2 :, : .I 

,i . .;.I . i  4 
.1 , 4 5 .i () 
,a  . I 1'1 L 6 
3 .  $. i53  

, I  

PPb PPb 
-.QOO6 .0040 
.0033 .0044 
552.9 111.5 

-. 0018 .0063 
.0024 .0049 
.0021 .0033 
.OOOl . 0085  

-. 0057 -. 0032 

U [2361 
2367pulre 

.0025 

.0039 
156.3 

.0011 

.0005 

.0012 

.0095 
,0002 

PPb 

: ,y i 

U [2381 
2 3 eipu 1 s e 

PPb 
.2217 
. o l e o  
8.317 

.2262 

.2219 

.2016 

.2488 

.2101 



U 8 / 3 1 / 1 5  08:55 FAX 
m o l 7  _- - 

F-1698 REV. 0 
Analysis Report 01/26/00 15:!!!!52 Page 1 

Sample Name: sOOt000051 a - . Method: I S O U  
; Comment: 20301 df 
Run Time: 01/26/00 15:03 Type: Unk 

h 

Operator: kjt 

i ; :Elem 
i Line 
i:Units 
c ,  Avg 
k.Stddev 
[ :%RSD 

&,, #2 

Int. Std. 
'Line 
Units 

i$ ,Avg 8 'Stddev g :%RSD 
:#1 
4 2  
; # 3  
.#4 
#5 

,.y 

:i 
:f 

u- ~ 2 3 3  1 
233/pulse 

pPb 
.0011 
.0026 
239.3 

.0034 
- .  0022 
.0037 
.0012 - .  0008 

Ir [193] 
19 3 /pulse 

'CtS/S 
',C. d ,'. 
.6723 

1.6806 

$1 . 3. 0 >! 6 

4 , :< 0 ij 1 
,I , :j :,:.i:; 3 
,i , ..'I 3 -  

1 . .. ,,;< I 

(1 . 3 ;I. :;J .? 

. .  
; .;:I .i 

U [234] 
2 3 4 7pul s e 

.0006 

.0048 
793.2 

-. 0048 
- .  0012 
.0078 

-. 0012 
.0024 

ppb 

Mode: CONC Corr . Fact: 1.000000 
U [2353 U [2361 U [238] 

235Tpulse 2 3 67ppul se 2 3 87pulse . 
PPb PPb ppb 

.1344 .0054 19.37 

.0036 .0021 .57 
2.676 38.37 2.957 

.1378 .0072 19.49 

.1361 .0079 19.27 

.1370 . 0 0 4 2  18.83 

.1296 .0034 18.96 

.1317 .0040 20.28 

245 



I' 
:;Method: IS00 Sample Name: sOOt000052 
+'Comment: 20301 df r 
(..Run Time: 01/26/00 15:09 Type:.Unk 
c. 

u [2331 
2 3 37puis e 

PPb 
.0012 
. o o z o  
169.7 

.OOZE 
-. 0013 
.0024 

-.0006 
.0026 

Ir[1931 
193 /pulse 

cts/s 
I1 , (:I !> 5 I< 
.i5aa 

3.4026 

I i. . : -. I 
: /  . I .< 

~ . .  

, .  ,~ , , : , ,  . ?  :. 
.! ;!..,:'.c, 

.; . !;"! ., 5 
. . .. .. ' .J 

IJ [2341 
2347pulse 

PPb 
-,0002 
.0035 
1727. 

. oooz  

.0056 
-. 0036 
-_  0017 
-.0016 

Mode: CONC cc 

u [2: 
2 3 5 7 ~ ~ 1  

PPb I 
. 0 0 2 5  . O( 
. 0030  . O (  
117.4 93. 

u 12351 
2 3 57pulse 

.0022 - .O l  

.0052 - . O l  
-. 0003 . 0 '  
-. 0004 . o  
.0060 . o  

:or: kjt 

.Fact: 1.000000 

246 

U-[23Bl 
238/pulse 

PPb 
,2018 
.0157 
7.802 

.1903 

.2206 

.1940 

.le71 

.2170 



08/31/15 08:56  FAX 
m019 

01/26/00 lbiY~T@8 RN*o page 1 
., 
;Analysis Report 

'' Method: ISOU Sample Name: sOOt000052-d Operator: kjt 
7 Comment: 20301 df 
! Run Time: 01/26/00 15:11 Type: unk 

u- [2331 
2 33 /pulse 

ppb 
I O 0 0 1  
.0024 
2419. 

-.0023 
,0002 

- . 0 0 2 0  
.0011 
.0035 

Ir[193] 
19 3/pulse 

CtS/S 
:; . :;: ',? ':.:'-) 

.0814 
1.9033 

.! , .. ,: '.; 1 
,; I' ,:. .I ' . 
-+ . . I  i 3 !.> 
i . I. ;i 1 il 
:1 . ;~;: 3.. i j  c; 

.. ... 

. i. 
,I.. -: .~.. 

,. . . , ,  

U [234] 
2347pulse 

PPb 
-.0009 
.0036 
403.5 

- .0002 
-. 0058 
.0035 

-. 0031 
,0011 

Mode: CONC Corr.Fact: 1.000000 

u [2351 
2357ppu~se 

PPb 
,0033 
.0051 
155.2 

- .  0040 
. OOlE 
.0061 
.OOZE 
.0097 

U 12361 
2367puise 

PPb 
.0004 
.0041 
983.4 

-. 0017 
-.0039 

. .0056 - .  0017 
.0038 

0 

' .;. , , 

1: 

U [23E] 
23Eipulse 

ppb 
.1964 
.0119 
6.065 

.z002 

.1946 

.1a44 

.214E 

.1881 

:247 



Method: ISOU sample Name: sOOt000053 Operator: kjt 
6 
k comment: 20301 df 
E: Run Time: 01/26/00 15:14 Type: Unk Mode: CONC Corr.Fact: 1.000000 
E; 

U [2331 
2337pulse 

PPb -.  00273 
.OOl8 
6 6 . 6 2  

-.0039 
-.0031 
-.0047 
-.  0005 
-.0011 

Ir[1931 
193/pulse 

Cts/S 

.1313 
3.0581 

4 , 2 5; ? 9 
:l,5!:!4: 
. <; j 3 7 

4 , 6 (; -; ii. 
4 . 2 '  ' : .  ,:Lit> 

. . . .  
1. ., .j : ~ ?i 

.L . .1 .. . . 

,. ,.. .. 

PPb PPb 
-. 0005 ,0011 
.0026 .0022 
550.4 211.3 

.0018 .0036 
-. 0038 -.0023 

, 0 0 0 6  ,0023 
. O D 1 8  .0012 

-.0027 .0005 

U-[236] 
236/pulse 

ppb 
.0011 
.0040 
370.5 

-. 0025 
-. 0015 
.0002 
.0015 
.0077 

U [2381 
238Tpulse 

.2117 

.0114 
5.375 

.2195 

.2041 

.2277 

.20'57 

.2013 

ppb 

:248 



~~~ ~ O S i 3 1 / 1 5  08 :57  FAX 
l a 0 2 1  

f ,  HNF-1698 REV. 0 
;,Analysis. Report 01/26/00 15:18:37 page 1 
L '  k Method: ISOU 
2:comment: 20301 df 
::Run Time: 01/26/00 15:17 Type? Unk Mode: CQNC 

Sample Name: sOOt000053-d 

U [233] U [2341 u- [2351 
2337pulse 234ipulse 2 35/pulse 

ppb PPb PPb *' Avg -. 0003 - .  0023 ,0009 

6;:- .$ Units 

.0034 .0023 
. 0 ° 3  148.2 245.8 845. 

-.0010 -. 0064 .0020 -. 0033 .0007 -. 0004 
.0004 .0013 .0004 
.0039 - . 0 0 5 0  -.0016 

- .0017 - .  0022 ,0043 

'$ Stddev 

Int. Std. Ir[193] 
193/pulse 

4 . c.4,- 2.41. 
.le22 

4.1922 

CtS/S 

, ., . ..., 
3 . ~ , ,.', 

! '.' :: - ,  

. .  ,. 

. 

LC 

Operator: kjt 

Corr.Fact: 1.000000 

U [236] u [238] 
2 36iDulse 2387pulse 

PPb ppb 
-. 0026 ,2276 
.0052 .0232 
198.6 10.19 

.OOl8 .2328 

.0003 ,2498 
-. 0 0 5 8  .2188 
-.0103 .1920 

.0009 .2445 

i . i  

, _ I  

I. 



Method: ISOU Sample Name: sOOt000048 rr Operator: kjt 
comment: 20301 df $; Run Time: 01/26/00 15:30 Type: Unk Mode: CONC C o r r .  Fact: 1.000000 

U [2331 
2 3 37pui se 

PPb 
-.0009 
.0016 
180.4 

-. 0035 
.0007 

-.0014 -. 0 0 0 3  
. o o o o  

Ir [1931 
193/pulse 

u [2341 
2347pulse 

PPb 
- .  0037 

.0017 
47.03 

-. 0061 
- .  0037 
-.0045 
-.a016 
- .0026 

U [2351 
2357pulse 

PPb 
-.0036 
.0030 
83.21 

-. 0054 - .  0020 
-. 0077 
-. 0001 
- .  0027 

U [236] 
23 67pulse 

ppb -. 0038 
.0018 
47.92 

-. 0024 
- .  0046 
-. 0019 
-.  0065 
-. 0038 

U [2381 
2387pulse 

PPb 
.0621 
.0064 
10.30 

.0654 

.0588 

.0524 

.0669 

.0670 

cts/s 

.1529 
3.3076 

1 .  > . . e  



~ ~ ~ _ _  
06/31/15 0 6 : 5 8  FAX 

Analysis Report 

$ ,Method: ISOU 5 ,comment : . iso-u ICs 
;Run Time: 01/26/00 

:Elem u- [ 2 33 1 u [234] 
.Line 233/pulse . 2347pulse 
.Units PPb PPb 
Avg - .  0027 -. 0051 
Stddev .OOlO .0011 
%RSD 35.41 21.20 

- :O 02 6 -. 0067 
- .  0022 -.0049 
-. 0024 -. 0055 
-.0044 ' - .  0042 
-.  0020 -.0041 

Sample Name: CCV 

15:35 Type:, Unk 

.b 

IrI1931 
193 /pulse 

Ct3/S 
4 . 3 3 4 5  
.2263 

4.6115 

4 , ! ,I :J 5 
4 . ;; 5, 7 7:. 

c , r- ,? '7 

+ . I<;;<: 

. , ,. ... 

.#3 i . .. ... i 

BO23 
F-1698 REV. 0 

01/26/00 15: !$26 Page 1 

Operator: kjt 

Mode: CONC Corr.Fact: 1 . 0 0 0 0 0 0  

U [2351 u- 2 3 6 1 u ~ 2 3 8 1  
23sippulse 236/pulse 238ippuise 

ppb PPb Ppb 
.1450 -. oooe 21.42 
.0150 . o m 8  1.26 
10.35 214.5 5.901 

.1541 -. 0039 22.42 

. i a e  . o o o o  2'1 . 0 6 

.1277 .0006 19.99 

.1323 - .  0010 20.60 

.1471 .OOOl 23.01 



~ 

08/31/15 0 8 : 5 8  FAX . 
:;Analysis Report 

:.Method: ISOU Sample Name: CCB 
. .  . .  

... ~ ~~ 

.'comment: 2% nitric 
Run Time: 01/26/00 15:39 Type: Unk Mode: CONC 

Elem 
Line 
Units 
Avg 
Stddev 
%RSD 

. #1 
~ #2 
-.#3 
, #4 
::#5 

*..Int. ~Std. 
::Line 
L ,  Units 
. .Avg 
: Stddev 
%RSD 

,. . 

c :  

r :  

L .  

\ #1 
3 #2 
1 #3 
I #4 : # 5  

U [2331 
2 3 37pui se 

PPb 
-. 0037 
.OOl8 
47.51 

-. 0038 
-.0049 
-. 0010 
-. 0033 
- .  0055 1 

Ir[193] 
19 3 /pulse 

CtS/S 
4 . >; .; J. '.,? 

.la39 
3.9701 

.; . .; ,:: :j :.: 
:! . .:!I: :j'; 

4 . .?.:Is; 
4 . ', 9 5'':. 

, .. :., 
.j . ,,::.2 r2 

,,. I 

U [2341 
2 3 47puis e 

PPb -. 0039 
.0027 
68.72 

-. 0034 - .  0081 
-. 0020 
-. 0013 -. 0048 

U [2351 
2 3 57pulse 

PPb 
-.0025 
.0027 
106.0 

-. 0022 
-. 0023 
-.0007 
-. 0004 
- .0070 

Operator: kjt 

Corr.Fact: 1.000000 

U [2361 u- [ 2 38 1 

PPb PPb 
2367pulse 238/pulse 

-. 0 0 2 9  -. 0063 
.0026 .0039 
90.16 62.73 

.0008 -.0081 
-. 0028 .0001 
-. 0062 -.0096 
-. 0021 -. 0050 
- .0043 -.0087 

' b  

. L  

252 



Page: I worklistdata2 Version 3.0 01/04/99 
01/17/W 14.01 

HNF-1698 REV. 0 

LABCORE Completed Worklist Report for Worklist# 32102 

Analyst: slh Instrument: CARB2 Book#: 

Method: LA-342-100 RevIMod /- 
Worklist Comment: SY-102 GRAB 5 FOR @TICTOCl RTS 

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

1 BLNK 
I BLNX 
2 STD 

2 STD 

3 SAMPL6 
3 SAMPLE 

4 D W  

4 DUP 

5 SAMPL6 
5 SAMPLE 

6 DUP 

6 D W  

7 SAMPLI 

7 SAMPLE 

8 D W  
8 DUP 

SOOT000019 

SOOT000049 

SOOT000049 

SOOT000049 

S00TOOOO51 

SOOT000054 

SOOT000054 

SOOT000054 

SOOT000056 

SOOT000056 

SOOT000056 

SOOT000056 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

ETICTOCI TIC-02 LIQUID I 3.00It0 3.000 q / m L  

BTICTOC1 TOC-02 LIQUID 1 2.5011rQ 2.500 ug/mL 

OTICTOCl TOC-02 LIQUID 3.01E+03 2.87Er3 95.349 % RtlEOVBry 

OPICTOCl TIC-02 LIQUID 6.05Et02 5 74llr2 94.876 % R.COY~IY 

mTICTOC1 TIC-02 LIQUID N/A 3.56E+03 5 . 0 0 0  w/mL 
BTICTOC1 TOC-02 LIQUID N/A 5.931r03 40.000 ug/mL 
OPICMCI TIC-02 LIQUID 3.56*+3 3.38at3 5.187 RPD 

ETICTOCl TOC-02 LIQUID 5.93Er3 5.601+3 5.714 RPD 

.TICTOCl TIC-02 LIQUID N/A 2.841+03 5.000 ug/mL 

.TICTOCl TOC-02 LIQUID N I A  3.47Er03 40.000 us/- 

.TICTOCl TTC-02 LIQUID 3 a.68sr3 5.197 RPD 
OPICTOCI TOC-01 LIQUID 3.47E+3 io.94a RPD 

ETICTOCl TIC-02 LIQUID N/A 5.000 q / m L  

BTICTOCl TOC-02 LIQUID N/A 3.971r03 4 0 . 0 0 0  ug/mL 
.TICTOE1 TIC-02 LIQUID 3.36Sr3 3.221+3 4 . ~ 5  RPD 
eTICT0Cl TOC-02 LIQUID 3.976+3 3.77E+3 5.168 RPD 

Final page for worklist# 32102 

Analyst Signature Date 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
!a53 



~ ~ ~~~ 

@lo01 
01/15/00 18:28  FAX 

01/11/00 14:43 HNF-1698 REV. 0 Page: I 

LABCORE Data Entry Template for Worklist# 32102 WS2 

Analyst: a,& Instnrment: cARB2 BOOM 25f iIx-F 
Method LA-342-100 RevIMod F- y mc s y r ’ z e  
Worklist Comment: SY-102 GRAB 5 FOR @TICTOCl RTS 
s m e  Samgle# R A Test Matrix Qroupll Project 

1 BLNK OTICTOC1 LIQUID 

2 STD OTICTOC1 LIQUID 

3 SAMPLE SOOT000049 0 OTICTOCl LIQUID 20000008 SY-102 GRAB5 
Analytrs Requested: TIC-02 , TOC-02 

4 DUP SOOT000049 0 aTICTOC1 LIQUID 

5 SAMPLE SOOT000054 0 @TICTOCl LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: TIC-02 , TOC-02 

6 DUP SOOT000054 0 @TICTOCl LIQUID 

7 SAMPLE SOOT000056 0 @TICTOCl LIQUID ZOO00008 SY-102 GRAB5 
Analyte6 Requested: TIC-02 , TOC-02 

8 DUP SOOT000056 0 aTICTOC1 LIQUID 

Final page for worklist # 32102 

Data Entry Comments: 

S = Worklist Slot Nkmtrer, R = Replicate m e r ,  A = Aliquot Code. 



0 1 / 1 5 / 0 0  16:29 FAX @ 003 

HNF-1698 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

<e<  BLANK ANALYSIS >>> 

Sample: BASE 2 Date: 01/15/00 Time,: 08 :27 :27  

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = BASE 2 
Blank Value = N/A 

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

1 0  
11 
1 2  
13  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 

Analysis Time E=== 
0.51 
1 . 0 1  
1.51 
2 . 0 1  
2 . 5 1  
3 . 0 0  
3 . 5 0  
4 . 0 0  . ,  

4 . 5 0  
5 .00  
5.50 
6 .00  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9.00 
9 . 5 0  

1 0 .  OD 
1 0 . 5 0  
1 1 . 0 0  

, ,  

. ,  . 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.20 
0 . 4 0  
0.60 

4,0.90 
i '  . 1 . 3 0  

. : .  1 . 6 0  
1 . 9 0  

!\ 2.10  
2 .30  
2 . 5 0  
2 . 7 0  
2 . 9 0  
3 . 1 0  
3 . 3 0  
3 .50  
3 . 7 0  
3 .90  
4 . 1 0  
4 . 3 0  
4 . 5 0  
4 . 7 0  
4 . 9 0  

' . ' 1  

. .  . .  . .  . ,  , .. , . ,  

$ 1  

, 

==== % Difference == 
0.00  

5 0 . 0 0  
33.33 
3 3 . 3 3  
3 0 . 7 7  
1 8 . 7 5  
1 5 . 7 9  

9 .52  
8 . 7 0  
8 . 0 0  
7 . 4 1  
6 .90  
6 . 4 5  
6.06 
5 . 7 1  
5 . 4 1  

4 . 8 8  
4 . 6 5  
4 . 4 4  
4 . 2 6  
4 . 0 8  

5 . 1 3  

BLANK VALUE = 4 . 9  micrograms carbon 
BLANK FACTOR = 4 . 9  / 10.99802 = i-4.5E-01 ug/min Carbon 

SIGNATURE ABO'E REPRESENTS CHEMICAL. TECHNOLOGlSTlCHEMlST THAT 
CG?UIPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGE-TOa.  

Sample Run By: 
0 0 0 0 2  

:255 



01/15/00 16:29 FAX EA004 

HNF-1698 REV. 0 

P TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

< < e  BLANK ANALYSIS >7> 

Sample: BASE 2 Dace: 01/15/00 Time: 08:40:18 

Sample Size = 1 UL 
D i l  Factor = 1 
Blank ID # = BASE 2 
Blank Value = N/A 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

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

Analysis Time ==== Coulometer 
0.51 0.10 
1.01 0.30 

0.90 
' , ,  2.30 

1.50 
2.00 

4.10 
5.90 

2.50 
3.00 
3.50 7.40 
4.00 " 8.30 
4.50 9.00 
5.00 9.60 
5.50 10.10 
6.00 10.50 
6.50 10.90 
7.00 11.30 

11.60 
11.90 

7.50 
8 . 0 0  
8.50 12.20 
9.00 12.50 
9.50 . ,  12.80 

10.00 ' 1  13.00 
10.50 13.30 
11.00 13.50 

---_ ---_ 

,. . 

. / '  
, ,  

, .  

___= --- % Difference == 
0.00 

66.67 
66.67 
60.87 
43.90 
30.51 
20.27 
10.84 
7.78 
6.25 
4.95 
3.81 
3.67 
3.54 
2.59 
2.52 
2.46 
2.40 
2.34 
1.54 
2.26 
1.48 

BLANK VALUE = 13.5 micrograms carbon 
BLANK FACTOR = 13.5 / 10.99985 = +1.23E+00 ug/min Carbon 

Sample Run By: 
SL HOOD 00002 



01/15/00 16:29 FAX 
@ 0 0 5  

HNF-1698 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STD 2 Date: 01/15/00 Time: 08:55:08 

Sample Size = 1000 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .45 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
0 Difference = 10 

=_  ~eading ==== Analysis Time E=== Coulometer ==== % Difference == 
1 0.51 0.20 0.00 
2 
3 
4 
5 
6 
7 
8 
9 

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

1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

0.70 
32.00 

1:42.20 
, . ,284.50 

408.30 
488.90 
534.00 
557.30 
567.20 
571.60 
573.40 
574.50 
575.20 
..575.80 
576.30 
576.70 
577.10 
577. SQ 

~ 577.80 
578.20 
578.50 

USER INPUT BLANK VALUE 1 I . I  

BLANK VALUE = 4.94993li!micrograms carbon, 
BLANK FACTOR = 4.949931 / 10.99985 I =  

SAMPLE RESULTS: 

( 578.5 - 4.948654 (1)/(1000) (12) = 
- ( 578.5 - 4.948654 ) (1)/(1000) - 

71.43 
97.81 
77.50 
50.02 
30.32 
16.49 
8.45 
4.18 
1.75 
0.77 
0.3 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0 . 0  
0.0 

+4.5E-01 ug/ 

+5.. 7363-0 
+4.7803-0 

Sample Run By: 
SL HOOD 0000 

in Carbon 

g/L Carbon 
Molar Carbon 



01/15/00 16:?29 FAX Q O O S  
HNF-1698 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STD 2 Date: 01/15/00 Time: 09:08:00 

Sample Size = 200 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.23 ug/minute C 

. 

5 
6 
7 
8 
9 

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

Analysis Time 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Coulometer 
0.30 
0.60 
2.10 
15.10 
63.60 

160.40 
292.60 
416.10 
497.40 
542.30 
565.20 
575.20 
579.80 
581.80 
583.00 
583.70 
584.40 
585.00 
585.50 
586.00 
586.40 
586.80 

_--- _--- 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

_--- ---- % Difference == 
0.00 

50.00 
71.43 
86.09 
76.26 
60.35 
45.18 
29.68 
16.34 
8.28 
4.05 
1.74 
0.79 
0.34 
0.21 
0.12 
0.12 
0.10 
0.09 
0.09 
0.07 
0.07 

USER INPUT BLANK VALUE 
BLANK VALUE = 13.52981 micrograms carbon 
BLANK FACTOR = 13.52981 / 10.99985 = +l. 2E+00 ug/min Carbon 

SAMPLE RESULTS: - ( 586.8 - 13.52985 ) (1)/(200) - 
( 586.8 - 13..52985 ) (1)/(200) (12) - +2.8663+00 g/L Carbon 

+2.389E-01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 

258 



~ 

01/15/00 16:29 FAX 

HNF-1698 REV. 0 

BO07 

Sample: BLK 2 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 01/15/00 Time: 09:22:21 

Sample Size = 1 UL Analyst : SL HOOD 
D i l  Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = .45 ug/minute C % Difference = 10 

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

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

_ _ _ _  _ _ _ _  Analysis Time 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

--__ ---- Coulometer 
0.30 
0.50 
1.30 
2.70 
3.50 
4.10 
4.50 
4.80 
5.10 
5.30 
5.60 
5.80 
6.10 
6.20 
6.50 
6.70 
6.90 
7.10 
7.30 
7.50 
7.70 
7.90 

_--_ _ _ _ _  % Difference == 
0.00 

40.00 
61.54 
51.85 
22.86 
14.63 
6.69 
6.25 
5.88 
3.77 
5.36 
3.45 
4.92 
1.61 
4.62 
2.99 
2.90 
2.82 
2.74 
2.67 
2.60 
2.53 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR = 4.949931 / 10.99985 = +4. SE-01 ug/min Carbon 

SAMPLE RESULTS: 

( 7.9 - 4.950302 ) (1)/(1) (12) = 
- ( 7.9 - 4.950302 ) (1)/(1) - +2.9E+00 g/L Carbon 

+2.5E-01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



01/15/00 1 6 : 3 0  FAX m o o 8  

HNF-1698 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0  

Sample: BLK 2 Date: 01/15/00 Time: 1 0 : 3 7 : 0 5  

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # - 
Blank Value = 1 . 2 3  ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 1 0  

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
1 2  
13 
1 4  
1 5  
1 6  
1 7  
18 
1 9  
20 
2 1  
22 

==== Analysis Time ==I= Coulometer 
0 . 5 1  0 .20  
1 . 0 1  0 . 4 0  
1 .51  0 . 9 0  
2 . 0 0  2 . 0 0  
2 . 5 0  3 . 5 0  
3 . 0 0  5 . 1 0  
3 . 5 0  6 . 2 0  
4 . 0 1  7 . 0 0  
4 . 5 0  7 . 6 0  
5 . 0 0  8 . 1 0  
5 . 5 0  8 . 4 0  
6 . 0 0  8 . 8 0  
6 . 5 0  9 . 0 0  
7 .00  9 .30  
7.50 9 .50  
8 . 0 0  9 .80  
8 . 5 0  1 0 . 0 0  
9 . 0 0  1 0 . 2 0  
9 . 5 0  1 0 . 4 0  

1 0 . 0 0  1 0 . 6 0  
1 0 . 5 0  10 .80  
11.00 1 1 . 0 0  

_ _ _ _  ---- % Difference == 
0 . 0 0  

5 0 . 0 0  
5 5 . 5 6  
5 5 . 0 0  
4 2 . 8 6  
3 1 . 3 7  
1 7 . 7 4  
1 1 . 4 3  

7 . 8 9  
6 . 1 7  
3 . 5 7  
4 . 5 5  
2 . 2 2  
3 . 2 3  
2 . 1 1  
3 . 0 6  
2 . 0 0  
1 . 9 6  
1 . 9 2  
1 . 8 9  
1 . 8 5  
1 . 8 2  

USER INPUT BLANK VALUE 
BLANK VALUE = 1 3 . 5 2 9 8 1  micrograms carbon 
BLANK FACTOR = 1 3 . 5 2 9 8 1  / 10 .99985  = +1: 2E+00 ug/min Carbon 

SAMPLE RESULTS: 

( 11 - 13 .52962  ) (1)/(1) (12)  = 
( 11 - 1 3 . 5 2 9 6 2  ) (1)/(1) m e 5 . 0 0  E-3 g/L Carbon 

c 4 . 1 7  E-4 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



0 1 / 1 5 / 0 0  16:30 FAX m o o 9  
HNF-1698 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: SOOT000049 Date: 01/15/00 Time: 1 0 : 5 5 : 0 1  

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = . 45  ug/minute C 

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

1 0  
11 
1 2  
1 3  
14 
1 5  
1 6  
1 7  
18 
1 9  
20 
2 1  
22 

-__- ---_ Analysis Time 
0 . 5 1  
1 . 0 1  
1 . 5 0  
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  

1 0 . 0 0  
1 0 . 5 0  
1 1 . 0 0  

___-  _ _ _ _  Coulometer 
0.20  
0 .30  
3 .40  

52.80 
. ' : 149.00  

238.10 
295 .90  

: : ,  . ' 328 .40  
3 4 4 . 3 0  
351 .10  
354 .40  
355 .  80 
356 .90  
357 .60  
358 .20  
358 .  80 
359 .20  
359 .70  
360.10 
360.50 
360 .80  
361 .20  

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 1 0  

---- ---- % Difference == 
0 . 0 0  

33.33 
91 .18  
9 3 . 5 6  
64 .56  
37 .42  
1 9 . 5 3  

9 . 9 0  
4 . 6 2  
1 . 9 4  
0 . 9 3  
0 . 3 9  
0 . 3 1  
0 . 2 0  
0 . 1 7  
0 . 1 7  
0 . 1 1  
0 . 1 4  
0 . 1 1  
0 . 1 1  
0 . 0 8  
0 . 1 1  

USER INPUT BLANK VALUE 
BLANK VALUE = 4 .949931  micrograms carbon 
BLAMC FACTOR = 4 . 9 4 9 9 3 1  / 10.99985 = +4.5E-01  ug/min Carbon 

SAMPLE RESULTS: - ( 361 .2  - 4 .949011  ) (1)/(1) - 
( 361.2 - 4 . 9 4 9 0 1 1  ) (1)/(1) ( 1 2 ) .  - +3.5633+02 g/L Carbon 

+2 .9693+01  Molar Carbon 

Sample Run By: 
SL HOOD 00002 

,261 I 



- 
01/15/00 16:30 FAX m o l 0  

HNF-1698 RRI. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: SOOT000049 Date: 01/15/00 Time : 11 : 07 :.38 

Sample Size = 1 uL Analyst : SL HOOD 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings - 22 
Blank Value = 1.23 ug/minute C % Difference = 10 

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

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

_ - _ _  _ - _ _  Analysis Time 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

===I Coulometer 
0.40 
0.70 
3.50 

45.00 
146.40 
290.60 
413.70 
485.80 
528.60 
556.90 
574.10 
584.80 
591.40 
595.90 
599.10 
601.30 
602.80 
604.00 
605.00 
605.70 
606.40 
606.90 

=a== % Difference == 
0.00 

42.86 
80.00 
92.22 
69.26 
49.62 
29.76 
14.84 
8.10 
5.08 
3.00 
1.83 
1.12 
0.76 
0.53 
0.37 
0.25 
0.20 
0.17 
0.12 
0.12 
0.08 

USER INPUT BLANK VALUE 
BLANK VALUE = 13.52981 micrograms carbon 
BLANK FACTOR = 13.52981 / 10.99985 = +l. 2E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 606.'9 - 13.52512 ) u ) i w  = 
( 606.9 - 13.52512 ) (1)/(1) (12),.= 

+5.934E+02 g/L Carbon 
+4.9453+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 

262 



~~ ~ 

01/15/00 1 6 : 3 0  FAX a011 

HNF-1698 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: SOOT00049 DUP Date: 01/15/00 Time: 11:21:00 

Sample Size = 1 uL Analyst : SL HOOD 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = .45 ug/minute C % Difference = 10 

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

10 
11 
12 
13 
14 
15 
16 
1 7  
18 
19 
20 
21 
22 

Analysis 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Time ==== Coulometer 
0.40 
0.70 
3.10 

45.70 
132.30 
218.90 

, 311.10 
326.40 
332.80 
335.50 
337.10 
338.20 
338.90 
339.60 
340.10 
340.70 
341.20 
341.60 
342.10 
342.50 
342.80 

278. a o  

---- ---- % Difference == 
0 . 0 0  

42.86 
77.42 
93.22 
65.46 
39.56 

10 .'38 
4.69 1 1.92 
0 . 8 0  
0.47 
0.33 
0.21 
0.21 
0.15 
0.18 
0.15 
0.. 12 
0.15 
0.12 
0.09 

21.48 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR = 4.949931 / 10.99985 = +4.5E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 342.8 - 4.949093 ) (1)/(1) - 
( 342.8 - 4.949093 ) (1)/(1) (12) - +3.3793+02 q/L Carbon 

+2.815E+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



01/15/00 16:30 FAX m o l 2  

HNF-I 698 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0  

' Sample: SOOT00049 DUP Date: 01/15/00 Time : 11 : 34 : 42 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1 . 2 3  ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 

2.00 
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 .06  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  

1 0 . 0 0  
1 0 . 5 0  
1 1 . 0 0  

55.80 
1 4 9 . 2 0  
273 .00  
385 .90  

, 4 5 5 . 1 0  
497 .60  
525 .10  
541 .40  
551.30 
557 .60  
562 .00  
565 .00  
567 .20  
5 6 8 . 8 0  
570 .10  
5 7 1 . 1 0  
571.90 
572.60 
573 .30  

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 0 . 5 1  0 . 4 0  0 . 0 0  
2 1 . 0 1  0 . 8 0  5 0 . 0 0  

8 8 . 2 4  
8 7 . 8 1  

3 1 . 5 1  6 . 8 0  

62 .60  
4 5 . 3 5  
2 9 . 2 6  
1 5 . 2 1  

8 . 5 4  
5 . 2 4  
3 . 0 1  
1 . 8 0  
1 . 1 3  
0 . 7 8  
0 . 5 3  
0 . 3 9  
0.28 
0 . 2 3  
0.18 
0 . 1 4  
0 . 1 2  
0 . 1 2  

USER INPUT BLANK VALUE 
BLANK VALUE = 1 3 . 5 2 9 8 1  micrograms carbon 
BLANK FACTOR = 1 3 . 5 2 9 8 1  / 10 .99985  = +l. 2E+U0 ug/min Carbon 

SAMPLE RESULTS: 

( 5 7 3 . 3  - 1 3 . 5 2 6 3 2  ) (1)/(1) ( 1 2 )  - - ( 5 7 3 . 3  - 1 3 . 5 2 6 3 2  ) (1)/(1) - +5.5983+02 g/L Carbon 
+4.6653+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



a013 
HNF-1698 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: SOOT000054 Date: 01/15/00 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .45 ug/minute C 

Time: 11:47:15 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

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

---_ ---- Analysis Time 
0.51, 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10 .oo 
10.50 
11.00 

Coulometer ---- --_- 
0.40 
0.70 
3.20 

40.30 
112.50 
180.80 
228.80 
257. 80 
272.60 
279.10 
282.00 
283.60 
284.70 
285.40 
286.20 
286.70 
287.20 
287.70 
288.10 
288.50 
288.90 
289.30 

==== % Difference == 
0.00 

42.86 
78.13 
92.06 
64.18 
37.78 
20.98 
11.25 
5.43 
2.33 
1.03 
0.56 
0.39 
0.25 
0.28 
0.17 
0.17 
0.17 
0.14 
0.14 
0.14 
0.14 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR = 4.949931 / 10.99985 - +4.5E-01 ug/min Carbon 

SAMPLE RESULTS: - ( 289.3 - 4.94945 ) (1)/(1) - 
( 289.3 - 4.94945 ) (1) /(I.) (12) - +2.8443+02 g/L Carbon 

+2.3703+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 

$265 



- 
0 1 / 1 5 / 0 0  16:31 FAX a014 

HNF-1698 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: SOOT000054 Date: 01/15/00 Time: 12:00:19 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.23 ug/minute C 

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

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

_--- __-- Analysis Time ==== 
0.51 
1.01 
1.51 
2.01 
2.51 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.50 
1.00 
5.90 

33.70 
95.30 

181.50 
254.50 
299.70 
324.20 
337.90 
344.90 
349.50 
352.30 
354.40 
355.80 
356.90 
357.80 
358.40 
359.00 
359.50 
359.90 
360.30 

_--- ---- % Difference == 
0 . 0 0  

50.00 
83.05 

64.64 
47.49 
28.68 
15.08 
7.56 
4.05 
2.03 
1.32 
0.79 
0.59 
0.39 
0.31 
0.25 
0.17 
0.17 
0.14 
0.11 
0.11 

82.49 

USER INPUT BLANK VALUE 
BLANK VALTB = 13.52981 micrograms carbon 
BLANK FACTOR = 13.52981 / 10.93985 = +l. 2E+00 ug/min Carbon 

SAMPLE RESULTS: _ ( 360.3 - 13.52985 (1)/(1) - 
( 360.3 - 13.52985 ) (1)/(1) (12) = 

+3.4683+02 g/L Carbon 
+2.8903+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 

266 



01/15/00 16:31 FAX 
HNF-1698 REV. 0 

TIC- TOTAL INORGANIC'CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: SOOT00054 DUP Date: 01/15/00 Time: 1 2 : 1 2 : 3 3  

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = . 4 5  ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
19  
20 
2 1  
22 

==E= Analysis Time ==== Coulometer 
0 . 5 1  0 . 3 0  
1 . 0 1  0 . 7 0  
1.51 4 . 6 0  
2 . 0 0  50.30 
2 . 5 0  1 2 5 . 2 0  
3 .00  189  .80  
3 . 5 0  231.00  
4 . 0 0  . 252 .50  
4 . 5 0  261.40 
5.00 265 .20  
5 . 5 0  267.10 
6 . 0 0  268.30 
6 . 5 0  269 .00  
7 .00  269 .70  
7 .50  270 .20  

8.50 271 .20  
9 . 0 0  271.70 
9 . 5 0  272 .10  

1 0 . 0 0  272.50 
1 0 . 5 0  272 .90  
1 1 . 0 0  273 .30  

8.00 270.  a0 

==== % Difference == 
0 . 0 0  

57 .14  
8 4 . 7 8  
90 .85  

34 .04  
, 1 7 . 8 4  

3 . 4 0  
1.43 
0 . 7 1  
0 . 4 5  
0 . 2 6  
0 . 2 6  
0 . 1 9  
0 . 2 2  
0 . 1 5  
0.18 
0 . 1 5  
0 . 1 5  
0 . 1 5  
0 . 1 5  

5 9 . 8 2  

8 .51 

@015 

USER I N P U T  BLANK VALUE 
BLANK VALLJE = 4 . 9 4 9 9 3 1  micrograms carbon 
BLANK FACTOR = 4 . 9 4 9 9 3 1  10.99985 = +4.5E- 0 1  ug/min Carbon 

SAMPLE RESULTS: 
( 273 .3  - 4 .948269  ) (1)/(1) = 
( 2 7 3 . 3  - 4 .948269  ) (1)/(1) (12 )  = 

+2.684E+02 g/L Carbon 
+2 .2363+01  Molar Carbon 

Sample Run By: 
SL HOOD 00002 

1267 



HNF-1698 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS R E P O R T  
TICTOC REV 2 . 0  

Sample: SOOT00054 DUP Date: 01/15/00 T i m e :  12:25:31 

Sample Size = 1 uL 
D i l  Factor = 1 
Blank ID # = 
Blank Value = 1.23 ug/minute C 

== Reading ==== Analysis 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 . 0 0  
17 8.50 
18 9.00 
19 9.50 
20 10.00 
21 10.50 
22 11.00 

Analyst : SL HOOD 
Min Reading8 = 22 
Max Readings = 22 
% Difference = 10 

==== Coulometer ==== % Difference == 
0.40 0.00 
0.70 42.86 
5.00 86.00 

34.10 85.34 
88.80 61.60 

162.30 45.29 
225.20 27.93 
265.70 15.24 
288.90 8.03 
301.70 4.24 
309.10 2.39 
313.50 1.40 
316.40 0.92 
318.40 0.63 
319.80 0.44 
321.00 0.37 
321.90 0.28 
322.60 0.22 
323.20 0.19 
323.70 0.15 
324.20 0.15 
324.60 0.12 

Q O l S  

USER INPUT E NK VALUE 
BLANK VALUE = 13.52981 micrograms carbon 
BLANK FACTOR = 13.52981 / 10.99985 = +1.2E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 324.6 - 13.52857 ) (1)/(1) P +3.111E+02 g/L Carbon 
( 324.6 - 13.52857 ) (1)/(1) (12) - +2.5923+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 

268 



01/15/00 18:31 FAX 
HNF-1698 REV. 0 

TIC- TOTAL INORGANIC CARBOI$ ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: SOOT000056 Date: 01/15/00 Time: 12:37:42 

Sample Size = 1 uL 
D i l  Factor = 1 
Blank ID # = 
Blank Value = .45 ug/minute C 

== Reading 
1 
2 

4 
5 
6 
7 
8 
9 

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

3 .  

-___ ---_ Analysis Time 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11 * 00 

= E = =  Coulomet 
0.40 
0.70 
5.80 

62.70 
158.10 
237.60 

315.20 
327.30 
332 .lo 
334.20 
335.60 
336.40 
337.10 
337.80 
338.30 
338.80 
339.30 
339.70 
340.20 
340.50 
340.90 

287. a0 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

er % Difference == 
0.00 

42.86 
87.93 
90.75 
60.34 
33.46 
17.44 
8.69 
3.70 
1.45 
0.63 
0.42 
0.24 
0.21 
0.21 
0.15 
0.15 
0.15 
0.12 
0.15 
0.09 
0.12 

_ - _ _  --__ 

BO17 

USER INPUT BLANK VALUE! 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR = 4.949931 / 10.99985 = +4.5E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 340.9 - 4.949917 ) (1)/(1) = +3.3603+02 g/L Carbon 
( 340.9 - 4.949917 ) (1)/(1) (12) - +2.800E+01 Molar Carbon 

Sample Run B y :  
SL HOOD 00002 

1269 



UT/15/00 16:31 FAX m o l 8  

HNF-1698 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: SOOT000056 Date: 01/15/00 Time: 13:57:56 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.23 ug/minute C 

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

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

=e== Analysis Time I-== Coulometer 
0.51 0.40 
1.01 0 . 8 0  
1.51 6.90 
2.0a 44.30 
2.51 120.90 
3.00 220.30 
3.50 298.50 
4.00 343.60 
4.50 370.20 
5.00 385.00 
5.50 393.20 
6.00 398.20 
6.50 401.30 
7.00 403.80 
7.50 405.40 
8 . 0 0  406.70 
8.50 407.70 
9.00 408.50 
9.50 409.10 

10.00 409.70 
10.50 410.20 
11.00 410.60 

Analyst : SL HOOD 
Min Readings E 22 
Max Readings = 22 
% Difference = 10 

% Difference == 
0.00 

50.00 
88.41 
84.42 
63.36 
45.12 
26.20 
13.13 
7.19 
3.84 
2.09 
1.26 
0.77 
0.62 
0.39 
0.32 
0.25 
0.20 
0.15 
0.15 
0.12 
0.10 

__-- __-- 

' . ',! 

USER INPUT BLANK VALUE 
BLANK VALUE = 13.52981 micrograms carbon 
BLANK FACTOR = 13.52981 / 10.99985 - +l. 2E+00 ug/rnin Carbon 

SAMPLE RESULTS: 
( 410.6 - 13.52985 ) (1)/(1) - +3.9713+02 g/L Carbon 
( 410.6 - 13.52985 ) (1)/(1) (12) 3 +3.3093+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 

270 



~~~ ~~ 

0 1 / 1 5 / 0 0  1 6 : 3 1  FAX 

HNF-1698 REV, 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: SOOT00056 DXP Date: 01/15/00 Time : 15 : 03 : 12 

sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .45 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
.Max Readings = 22 
% Difference = 10 

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

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

Analysis Time =I== Coulometer ==== % Difference == 
0.51 0.40 0.00 
1.01 0.60 33.33 
1.50 6.00 90.00 
2.00 56.80 89.44 
2.50 143.30 60.36 
3.00 218.60 34.45 
3.50 267.70 18.34 
4.00 295.50 9.41 
4.50 309.50 4.52 
5.00 315.10 1.78 
5.50 318.00 0.91 
6.00 319.70 0.53 
6.50 321.10 0.44 
7.00 322.10 0.31 
7.50 322.90 0.25 
8.00 323.60 0.22 
8.50 324.30 0.22 
9.00 324.90 0.18 
9.50 325.40 0.15 

10.00 325.90 0.15 
10.50 326.40 0.15 
11.00 326.80 0.12 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR = 4.949931 / 10.99985 = +4.5E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 326.8 - 4.948654 1 (1)/(1) (12) = 
( 326.8 - 4.948654 ) (1)/(1) = +3.2193+02 g/L Carbon 

+2.6823+01 Molar Carbon 

Sample Run By: 
SL HOOD 0 0 0 0 2  
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01/15/00 l 6 : 3 2  FAX 

"F-1698 REV. 0 

@I020 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV. 2.0 

Sample: SOOT00056 blAe Date: 01/15/00 Time: 15:16:43 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.23 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

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

Analysis 
0.51 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
10.99 

Time =I== Coulometer 
0.50 
1.00 

17.20 
68.40 

155.90 
247.70 
305.20 
j340.10 
359.50 
370.10 
376.20 
379.80 
382.40 
384.20 
385.60 
386.60 
387.40 
388.00 
388.60 
389.10 
389.60 
390.00 

_ _ _ _  _ _ _ -  % Difference == 
0.00 

50.00 
94.19 
74.85 
56.13 
37.06 
18.84 
10.26 
5.40 
2.86 
1.62 
0.95 
0.68 
0.47 
0.36 
0.26 
0.21 
0.15 
0.15 
0.13 
0.13 
0.10 

USER INPUT BLANK VALUE 
BLANK VALUE = 13.52981 micrograms carbon 
BLANK FACTOR = 13.52981 / 10.99985 = +l. 2E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 390 - 13.52294 ) (1)/(1) i 

( 390 - 13.52294 ) (1)/(1) (12) = 
+3.7653+02 g/L Carbon 
+3.1373+01 Molar Carbon 

Sample Run By:  
SL HOOD 00002 
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“F-I 698 RW- 0 

pg of Carbon = ICI-C21 

,a73 
01/17/2000 13:40:45 



HNF-1698 REV. 0 

WORKBOOK PAGE: STD2 

Final Coulometer Reading in pg 
ua of Carbon from Baseline 

II @TICTOCI IlStandard Value fualmll 
25N12F 34N12C 

60511 3009 

QC Actual in pgImL = Standard Value (pglmL) 
QC Found in p g h L  = (C1 - C2) * DF I SS 
QC Found in pgImL for TIC = 5 if C1 e C2 
QC Found in p g h L  for TOC = 40 if C1 e C2 

% Recovery = QC Found I QC Actual 100 

274 
01/17/2000 13:41:57 



HNF-1698 REV. 0 
WORKBOOK PAGE: SAM3 
TlClTOC : LA-342-1 

pg of CarbonlmL = (C1 -C2) * DF i SS 
pg of CarbonlmL for TIC = 5 if C1 < C2 
pg of CarbonlmL for TOC = 40 if C1 < C2 

SAMPLE WE1 REV 1.0 342100ML 

,275 
~ : ~ ~ ~ z i o o ~ o u n ~ ~ i o z . w ~ i  01/17/2000 13:42:45 



HNF-1698 REV. 0 

WORKBOOK PAGE: DUP4 

pg of CarbonlmL = (Cl-C2) DF I SS 
pg of CarbonlmL for TIC = 5 if C1 e C2 
pg of CarbonlmL for TOC 40 if C l  c C2 

SAMPLE WE1 REV 1.0 342100ML 

,276 
1 : \ 3 4 ~ 1 o o \ o u n 3 2 i o ~ . w ~ i  01/17/2000 13:43:12 



HNF-1698 REV. 0 
WORKBOOK PAGE: SAM5 
TlClTOC : LA-342-100 

pg of CarbonlmL = (CI-C2) * DF I SS 
pg of CarbonlmL for TIC = 5 if C l  < C2 
pg of CarbonlmL for TOC = 40 if C l c  C2 

WORKBOOK PAGE: SAM5 
TlClTOC : LA-342-100 

pg of CarbonlmL = (CI-C2) * DF I SS 
pg of CarbonlmL for TIC = 5 if C l  < C2 

II NIA II 

SAMPLE.WB1 REV 1.0 342100ML 

1:\3421 o o \ o u n 3 2 i o 2 . w ~ i  01/17/2000 13:43:43 



HNF-1698 REV. 0 

WORKBOOK PAGE: DUP6 

pg of CarbonlmL = (CI-C2) DF / SS 
pg of CarbonlmL for TIC = 5 if C1 c C2 
pg of CarbonlmL for TOC = 40 if C1 < C2 

II N/A II 

Signature of Chemist: 
SAMPLE WB1 REV 1.0 342100ML 

4278 
1:\3421oo\oun321o2.w~1 01/17/2000 13:44:16 



HNF-1698 REV. 0 

WORKBOOK PAGE: SAM7 

pg of CarbonlmL = (CI-C2) DF I SS 
pg of CarbonlmL for TIC = 5 if C1 < C2 
pg of CarbonlmL for TOC = 40 if C1 < C2 

SAMPLE.WB1 REV 1.0 

1:\34zi O O \ O U ~ ~ ~ ~ O ~ . W B I  01/17/2000 13:44:44 



HNF-1698 REV. 0 
WORKBOOK PAGE: DUP8 

II LIQUID- II 

pg of CarbonlmL = (Cl-C2) DF I SS 
pg of CarbonlmL for TIC = 5 if C l  < C2 
pg of CarbonlmL for TOC = 40 if C1 < C2 

II NIA II 

SAMPLE.WE1 REV 1.0 342100ML 

1 : \342 ioo \oun32 i02 .~~1  01/17/2000 24!?45:1 1 



worklistdata2 Version 3.0 01/04/99 "F-1698 m. 0 Page: 1 
01/17/00 13:23 

LABCORE Completed Worklist Report for Worklist# 32103 

Analyst: slh Instrument: CAREi2 Book#: 

Method: LA-342-100 Rev/Mod f 
Worklist Comment: SY-102 GRAB 5 FOR @TICTOCl RTS 

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

1 B U m  0 

1 n m  0 

a S T D  0 
2 STD 0 

3 SAUPLE SOOT000055 0 

3 SAMPLE SOOT000055 0 

4 DUP SOOT000055 0 

4 DUP SOOT000055 0 

5 SPX SOOT000055 0 

5 SPX SOOT000055 0 

6 S W L K  SOOT000057 0 

6 SAMPLE SOOT000057 0 

7 Dup SOOT000057 0 

7 D W  SOOT000057 0 

OlICTOCl TIC-01 LIQUI 1 3 . 0 0 1 r 0  

OlICTOCl TOC-01 LIQUID 1 1.501r0 

OlICMC1 TIC-02 LIQUID 6.051+02 5 . 1  

BTICTOCl TOC-02 LIQUID 3.01Er03 1.8 

BTICTOC1 TIC-02 LIPUID N/A 3 . 4 2 1 + 0 3  

OTICTOCl TOC-02 LIQUID N/A 3 . 9 7 1 + 0 3  40.000 ug/mL 

OlICTOC1 TIC-02 LIQUID 3.42Kt3 3.318+3 3.269 RPD 
eTICTOCl TOC-02 LIQUID 3 . 9 7 1 + 3  3 . 8 5 E r 3  3.069 RPD 

@TICTOCl TIC-02 LIQUID l.OOK+Oil 9.66KrOl 9 6 . 6 0 0  I R ~ C O V ~ T ~  

BTICTOCl TOC-01 LIQUID 1.001r02 9.03Er01 9 0 . 3 0 0  % R e C O V O r y  

ETICTOC1 TIC-02 LIQUID N/A 3 .a611+03  5.000 U g b L  
OlICTOCl TOC-01 LIQUID N/A 3 . 7 0 K r 0 3  0.000 US/ 

~ I C T O C ~  TIc-02 LIQUID 3 . 1 6 1 + 3  3.2911+3 0.916 RPD 

OlICTOCl TOC-01 LIQUID 3 . 7 0 8 + 3  3.74K+3 1.075 RPD 

Final page for worklist# 32103 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
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01/11/00 14:43 HNF-1698 RW. 0 Page: 1 
ws2 LABCORE Data Entry Template for Worklist# 32103 

Analyst: 3w Instrmnent: CARB2 Book# 2S&(>- F 
Method: LA-342-100 RevlMod 

Warklist Comment: SY-102 GRAB 5 FOR @TICTOCl RTS 

mc "l2-C 

s Type Sample# R A Test Matrix Group# Project 

1 BLNK OTICTOC1 LIQUID 

2 STD BTICTOCI LIQUID 

3 SAMPLE SOOT000055 0' @TTICTOCl LIQUID 
Analytes Requested: TIC-02 , TOC-02 

4 DUP SOOT000055 0 BTICTOCl LIQUID 

5 SPK SOOT000055 0 @TICTOCl LIQUID 

6 SAMPLE SOOT000057 0 BTICTOCl LIQUID 
Anslytes Requestedr TIC-02 , TOC-02 

7 n w  SOOT000057 0 BTICTOC1 LIQUID 

20000008 SY-102 GRAB5 

20000006 SY-102 GRABS 

Final page for worklist # 32103 
A 

Data Entry Comments: 

S = Worklis? Slot m e r ,  R = Replicate Zfwnber. A = Aliquot Code. 
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__ 01/16/00 17:38 FAX 
-. a003 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

<cc BLANK ANALYSIS >>> 

Sample: BASE 2 Date: 01/15/00 Time: 08:27:27 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = BASE 2 
Blank Value = N/A 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

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

I=== Analysis Time E=== Coulometer 
0.51 0.20 
1.01 0.40 
1.51 0.60 
2.01 : 0.90 
2.51 1.30 
3.00 . , ' ,  1.60 
3.. 50 1.90 
4.00 .. . .  , . .:I 2.10 
4.50 2.30 
5.00 2.50 
5.50 2.70 
6.00 2.90 
6.50 3.10 
7.00 3.30 
7.50 3.50 
8.00 3.10 
8.50 3.90 
9.00 4.10 
9.50 4.30 
10.00 4.50 
10.50 4.70 
11.00 4.90 

. .  
.,. 

, .  

, . ,  

I=== 0. Difference == 
0.00 

50.00 
33.33 
33.33 
30.77 
18.75 
15.79 
9.52 
8.70 
8.00 
7.41 
6.90 
6.45 
6.06 
5.71 
5.41 
5.13 

' 4.88 
4.65 
4.44 
4.26 
4.08 

.. 
BLANK VALUE = 4.9 micrograms carbon 
BLANK FACTOR = 4.9 / 10.99802 , =  f4.5E-01 ug/min Carbon 

Sample Run By: 
00002 
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01/16/00 17:38 FAX 

HNF-1698 REV. 0 

m004 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

c<c BLANK ANALYSIS >>> 

Sample: BASE 2 Date: 01/15/00 Time: 0 8 : 4 0 : 4 2  

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = BASE 2 
Blank Value = N/A 

Analyst : SL HOOD 
Min Readings = 2 2  
Max Readings = 2 2  
% Difference = 1 0  

== Reading ==== 
1 
2 
3 
4 
5 

. 6  
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22  

Analysis Time ==== Coulometer ==== % 
0 . 5 1  0 . 1 0  
1 . 0 1  0 . 3 0  
1 . 5 0  0 . 9 0  
2 . 0 0  .:',, . 2 . 3 0  

" ' 4 . 1 0  2 . 5 0  . ... 

3 . 0 0  .. ' . . i , : 5 . 9 0  
3.50 7 . 4 0  
4 .00  . .  , ,  ' >  ,8.30 
4 . 5 0  9 . 0 0  
5.00 9 . 6 0  
5 .50  10 .10  
6.00 1 0  50 
6.50 10 .90  

7 .50  11 .60  
8 . 0 0  11;90 
8 . 5 0  1 2 . 2 0  

1 2 . 5 0  
1 2 , 8 0  

9 . 0 0  
9 .50  

10.00 " 13.00 
' . 13 .30  

1 3 . 5 0  
1 0 . 5 0  
1 1 . 0 0  

. .  

7 .00 1 1 . 3 0  

Difference == 
0 . 0 0  

66 .67  
6 6 . 6 7  
6 0 . 8 7  
43 .90  
3 0 . 5 1  
2 0 . 2 7  
1 0 . 8 4  

7 .78  
6 . 2 5  
4 . 9 5  
3 . 8 1  
3 . 6 7  
3 . 5 4  
2 . 5 9  
2 . 5 2  
2 . 4 6  
2 . 4 0  
2 . 3 4  
1 . 5 4  
2 . 2 6  
1 . 4 8  

BLANK VALUE = 1 3 . 5  micxograms carbon 
BLANK FACTOR = 1 3 . 5  / 10.99985 = +1.23E+00 ug/rnin Carbon 

Sample Run By: 
SL HOOD , 00002  



~ 

@I005 
0 1 / 1 8 / 0 0  17:39 FAX 

"F-1698 RW. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STD 2 

Sample Size 
Dil Factor 
Blank ID # 
Blank Value 

Date: 01/15/00 Time: 08 : 54 : 56 

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

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

= 1000 UL 
= 1  

= .45 ug/minute C 

Anal ye is 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Time ===e Coulometer 
0.20 
0.70 

32.00 
142.20 
284.50 
408.30 
488.90 

. .  I '.534.00 
557.30 
567 i 20 
571.60 
573.40 
574.50 
575.20 
575.80 
576.30 
576.70 
577.10 
577.50 
577.80 
578.20 
578.50 

, .  . ,  

, .  . .  
. .  , , .  

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

==== k Difference E= 

0.00 
71.43 
97.81 
77.50 
50.02 
30.32 
16.49 
8.45 
4.18 
1.75 
0.77 
0.31 
0.19 
0.12 
0.10 
0.09 
0.07 
0.07 
0.07 
0.05 
0.07 
0 . 0 5  

USER INPUT BLANK VALUE 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR = 4.949931 / 10.99985 = +4.5E-01 ug/min Carbon 

SAMPLE RESULTS: - ( 578.5 - 4.948654 ) (1)/(1000) - 
( 578.5 - 4.948654 (1)/(1000) (12) - +5.7363-01 g/L Carbon 

+4.7803-02 Molar Carbon 

Sample Run By:  
SL HOOD 00002 
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HNF-1698 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STD 2 Date: 01/15/00 Time: 09:08:41 

Sample Size = 200 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.23 ug/minute C 

6 
7 
8 
9 

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

Analysis Time ==== 
0.51 
1.01 
1.51 
2.00 
2.50 I '  

3.00 
3.50 
4.00 . ,  

4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

. ,  

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.30 
0.60 
2.10 
15.10 
63.60 

160.40 
292.60 
416.10 
497.40 
542.30 
565.20 
575.20 
579.80 
581.80 
583.00 
583.70 
584.40 
585.00 
585.50 
586.00 
586.40 
586.80 

_ _ _ _  ---- % Difference -= 
0 . 0 0  

50.00 
71.43 
86.09 
76.26 
60.35 
45.18 
29.68 
16.34 
8.28 
4.05 
1.74 
0.79 
0.34 
0.21 
0.12 
0.12 
0.10 
0.09 
0.09 
0.07 
0.07 

USER INPUT BLANK VALW 
BLANK VALUE - 13.52981 micrograms carbon 
BLANK FACTOR = 13.52981 / 10.99985 = +l. ZE+OO ug/min Carbon 

SAMPLE RESULTS: 
( 586.8 - 13.52985 ) (1)/(200) = +2.8663+00 g/L Carbon 
( 586.8 - 13.52985 (1)/(200) (12) - +2.389E-01 Molar Carbon 

Sample Run By: 
SL HOOD ' 00002 



Sample: BLX 2 

HNF-1698 REV. 0 

TIC- TOTAL' INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 01/15/00 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .45 ug/minute C 

_= Reading ==== 
1 
2 
3 
4 
5 
6 
7 
6 
9 

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

Analysis Time =E== 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Time: 09:22:21 

Analyst' : SL 'HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.30 
0.50 
1.30 
2.70 
3.50 
4.10 
4.50 
4.80 
5.10 
5.30 
5.60 
5.80 
6.10 
6.20 
6.50 
6.70 
6.90 
7;lO 
7.30 
7.50 
7.70 
7.90 

==a= % Difference == 
0.00 

40.00 
61.54 
51.85 
22.86 
14.63 
8.89 
6.25 
5.88 
3.77 
5.36 
3.4s 
4.92 
1.61 
4.62 
2.99 
2.90 
2.82 
2.74 
2.67 
2.60 
2.53 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR 4.949931 / 10.99985 e C4.5E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 7.9 - 4.950302 ) (1)/(1) = 
( 7.9 - 4.950302 ) I l ) / ( l )  (12) - +2.9E+00 g/L Carbon 

+2.5E-01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



Sample: BLK 2 

sample Size 
D i l  Factor 
Blank ID # 
Blank Value 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

== Reading =.=-c= 

1 
2 
3 
4 
5 
6 
7 
8 
9 

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

Date: 01/15/00 . Time: 10:37:05 

1 UL 
1 

1.23 ug/minute C 

Analyet : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Analysis Time I=-= Coulometer ==e= % Difference == 

i.ns 0 . 4 0  50.00 
0.51 0.20 0.00 

1.51 0.90 55.56 
2.00 2 .oo 55.00 
2.50 
3 .OO 
3.50 
4.01 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

3.50 
5.10 
6.20 
7.00 
7.60 
8.10 
8.40 
8.80 
9.00 
9.30 . 
9.50 
9.80 
10.00 
10.20 
10.40 
10.60 
10.80 
11.00 

42.66 
31.37 
17.74 
11.43 
7.89 
6.17 
3.57 
4.55 
2.22 
3.23 
2.13. 
3.06 
2.00 
1.96 
1.92 
1.89 
1.85 
1.82 

USER INPUT BLANK VALUE 
BLANK VALUE = 13.52981 microgram8 carbon 
BLANK FACTOR = 13.52981 / 10.99985 I +1.2E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 11 - 15.52962 ) (1)/(1) P 

( 11 - 13.52962 (11/(1) (12) P 
c. 5.00 E-3 g/L Carbon 
c 4 . 1 7  E - 4  Molar Carbor 

Sample Run By: 
SL HOOD 0 0002 
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01/16/00 17:39 FAX m o o 9  

HNF-1698 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: SOOT000055 Date: 01/15/00 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .45 ug/minute C 

Time: 14:37:09 

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

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

==== Analysis Time 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

---_ ---- Coulometer 
0.30 
0.60 
6.20 

73.3p 
176.10 
254.00 
299.40 
323.30 
333.50 
337.70 
339.80 
341.00 
341.80 
342.60 
343.20 
343.80 
344.30 
344.80 
345.30 
345.70 
346.20 
346.60 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

---- ---- % Difference == 
0.00 

50.00 
90.32 
91.54 
58.38 
30.67 
15.16 
7.39 
3.06 
1.24 
0.62 
0.35 
0.23 
0.23 
0.17 
0.17 
0.15 
0.15 
0.14 
0.12 
0.14 
0.12 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR E 4.949931 / 10.99985 = +4.5E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 346.6 - 4.948654 ) (1)/(1) c 

( 346.6 - 4.948654 ) (1)/(1) (12) = 
+3.4173+02 g/L Carbon 
+2.8473+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 
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01/16/00 1 7 : 4 0  FAX Fa010 

HNF-1698 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: SOOT000055 Date: 01/15/00 Time: 14:49:27 

Sample Size - 1 uL 
nil Factor - 1 
Blank ID # = 
Blank Value = 1.23 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1 8 
19 
20 
21 
22 

1.01 
1.51 
2.00 
2.50 
3.00 
3.51 

4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

4.01 

0.50 
0.90 

10.50 
53.10 

128.10 
224.30 
297.50 

367.60 
382.90 
391.40 
396.80 
400.40 
402.80 
404.90 
406.30 
407.60 
408.50 
409.20 
409.80 
410.30 
410.80 

,340.50 

0 . 0 0  
44.44 
91.43 
80.23 
58.55 
42.89 
24.61 
12.63 
7.37 
4.00 
2.17 
1.36 
0.90 
0.60 
0.52 
0.34 
0.32 
0.22 
0.17 
0.15 
0.12 
0.12 

USER INPUT BLANK VALUE 
BLANK VALUE = 13.52981 micrograms carbon 
BLANK FACTOR = 13.52981 / 10.99965 = +l. 2E+00 ug/min Carbon 

SAMPLE RESULTS: 

( 410.8 - 13.5285 ) (1)/(1) (12) = 
- ( 410.8 - 13.5285 ) (1)/(1) - t3,9736+02 g/L Carbon 

+3.311E+01 Molar Carbon 

Sample Run By: 
SL Hoon 00002 

290 



~~~~ 

01/16/00 17:40 FAX 

HNF-1698 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: SOOT00055 DUP Date: 01/15/00 Time: 15:28:53 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .45 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

==== Analysis Time 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

==== Coulometer 
0.40 
0.70 

20.30 
104.60 
200.60 
265.30 
302.00 
319.40 
325.80 
328.40 
329.80 
330. 80 
331.60 
332.20 
332.90 
333.40 
334.00 
334.40 
334.90 
335.30 
335.70 
336.10 

I=== t Difference == 
0.00 

42.86 
96.55 
80.59 

24.39 
12.15 
5.45 
1.96 
0.79 
0.42 
0.30 
0.24 
0.18 
0.21 
0.15 
0.18 
0.12 
0.15 
0.12 
0.12 
0.12 

47.86 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR = 4.949931 / 10,99985 = +4.5E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 3 3 6 . 1  - 4.949478 ) (1)/(1) (12) = 
- - ( 336.1 - 4.949478 ) (l)/(l) +3.3123+02 g/L Carbon 

+2.7603+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 
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01/16/00 17:40 FAX a012 

HNF-1698 R 01.0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: SOOT00055 DUP Date: 01/15/00 . Time: 1 5 : 4 1 : 4 3  

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1 . 2 3  ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

1 0  
11 
1 2  
13  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 

==== Analysis Time 
0 . 5 1  
1 . 0 1  
1.51 
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  

1 0 . 0 0  
10.50 
11.00 

---_ ---- Coulometer 
0 .40  
0 . 9 0  

1 1 . 6 0  
5 4 . 2 0  

1 2 9 . 0 0  
222 .70  
292 .00  
332 .10  
358.00 
3 7 2 . 8 0  
380 .50  
385 .40  
388.70 
391.10 
392.70 
394.00 
394.90 
3 9 5 , 7 0  
396.40 
396 .90  
397 .40  
398 .00  

==== % Difference == 
0 . 0 0  

5 5 . 5 6  
9 2 . 2 4  
7 8 . 6 0  
5 7 . 9 8  
4 2 . 0 7  
2 3 . 7 3  
1 2 . 0 7  

7 . 2 3  
3 . 9 7  
2 .02  
1 . 2 7  
0 . 8 5  
0 . 6 1  
0 . 4 1  
0 . 3 3  
0 . 2 3  
0 . 2 0  
0 . 1 8  
0 . 1 3  
0 . 1 3  
0 . 1 5  

USER INPUT BLANK VALUE 
BLANK VALUE = 1 3 . 5 2 9 8 1  micrograms carbon 
BLANK FACTOR = 1 3 . 5 2 9 8 1  / 10 .99985  = +1.2E+00 ug/rnin Carbon 

SAMPLE RESULTS : 
- ( 398 - 13 .52527  ) (1)/(1) - 

( 398 - 13 .52527  ) (1)/(1) ( 1 2 )  = 
+3.8453+02 g/L Carbon 
+3 .2043+01  Molar Carbon 

Sample Run By: 
SL HOOD 00002 



@lo13 
HNF-1698 RW- O 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: SOOT00055 SPK Date: 01/15/00 Time: 15:55:21 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .45 ug/minute C 

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

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

Analysis Time =-== 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.40 
0.70 

25.20 
184.00 
395.30 
521.90 
580.50 
,610.80 
624.40 
629.10 
631.30 
632.60 
633.60 
634.40 
635.00 
635.70 
636.30 
636.80 
637.30 
637.80 
638.20 
638.70 

=I== % Difference == 
0.00 

42.86 
97.22 
86.30 
53.45 
24.26 
10.09 
4.96 
2.18 
0.75 
0.35 
0.21 
0.16 
0.13 
0.09 
0.11 
0.09 
0.08 
0.08 
0.08 
0.06 
0.08 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR E 4.949931 / 10.99985 = +4.5E-01 ug/min Carbon 

SAMPLE RESULTS : 

( 638.7 - 4.949039 ) (l)/(l) (12) - - ( 638.7 - 4.949039 ) (1)/(1) - +6.3383+02 g/L Carbon 
+5.281E+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



01/16/00 17:40 FAX a014 

HNF-1698 RRI. 0 
TOC- TOTAL ORGANIC -ON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: SOOT00055 SPK Date: 01/15/00 Time: 16:07:30 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.23 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

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

==== Analysis Time 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

---- ---- Coulometer 
, 0.50 

1.20 
21.50 
83.30 

198.50 
370.60 
503.30 
578.10 
619.90 
646.80 
660.50 
667.30 
671.10 
674.00 
675.90 
677.40 
678.70 
679.70 
680.50 
681.20 
681.90 
682.40 

==== % Difference == 
0.00 

58.33 
94.42 
74.19 
58.04 
46.44 
26.37 
12.94 
6.74 
4.16 
2.07 
1.02 
0.57 
0.43 
0.28 
0.22 
0.19 
0.15 
0.12 
0.10 
0.10 
0.07 

USER INPUT BLANK VALUE 
BLANK VALUE = 13.52981 micrograms carbon 
BLANK FACTOR = 13.52981 / 10.99985 = +l .2E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 682.4 - 13.52857 ) (1)/(1) = +6.6893+02 g/L Carbon 
( 682.4 - 13.52857 ) (i)/(i) (12) = +5.5743+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



~ 

01/16/00 17:40 FAX b015 
HNF-1698 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: SOOT000057 Date: 01/15/00 Time: 1 6 : 1 9 : 3 3  

Sample Size = 1 uL 
Dil Factor - 1 
Blank I D  # = 
Blank Value = . 4 5  ug/minute C 

Analyst : SL HOOD 
Min Readings - 22 
Max Readings I 22 
% Difference = 10 

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

1 0  
11 
1 2  
1 3  
1 4  
15  
1 6  
1 7  
1 6  
1 9  
20 
2 1  
22 

---- ---- Analysis 
0 . 5 1  
1.01 
1 . 5 0  
2 . 0 0  
2 .50  
3 . 0 0  
3 . 5 0  
4 .00  
4 . 5 0  
5 .00  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9.00 
9 . 5 0  

1 0 . 0 0  
1 0 . 5 0  
1 1 . 0 0  

Time =I== Coulometer 
0 . 5 0  
1 . 0 0  

22 .40  
108 .70  

263.30 
298 .20  
315.00 
321 .10  
323.60 
324.90 
325 .90  
326.60 
327 .30  
328.00 
328 .50  
329 .00  
329.60 
330 .00  
330 .40  
330.80 
331 .20  

2oa. 70 

_ _  -_== % Difference == 
0 . 0 0  

5 0 . 0 0  
9 5 . 5 4  
7 9 . 3 9  
4 6 . 3 7  
2 3 . 0 2  
1 1 . 7 0  

5.33 
1 . 9 0  
0 . 7 7  
0 . 4 0  
0 . 3 1  
0 . 2 1  
0 . 2 1  
0 . 2 1  
0 . 1 5  
0 . 1 5  
0 .18  
0 . 1 2  
0 . 1 2  
0 . 1 2  
0 . 1 2  

USER INPUT BLANK VALUE 
BLANK VALUE = 
BLANK FACTOR = 4 . 9 4 9 9 3 1  / 10 .99965  = +4 .5E-01  ug/min Carbon 

SAMPLE RESULTS: 
( 3 3 1 . 2  - 4 . 9 4 9 0 1 1  ) (1)/(1) - - +3.2633+02 g/L Carbon 
( 3 3 1 . 2  - 4 . 9 4 9 0 1 1  ) (1)/(1) ( 1 2 )  = +2.7193+01 Molar Carbon 

4 . 9 4 9 9 3 1  micrograma carbon 

Sample Run B y :  
SL HOOD 00002 



~~~~ 

01/16/00 17:41 FAX a016 

HNF-1698 REV. O 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: SOOT000057 Date: 01/15/00 Time: 16:31:36 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.23 ug/minute C 

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

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

Analysis Time ==I= _ _ _ _  _ _ _ _  
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer ==== 
0.50 
0.90 

14.00 
63.10 

143.50 
233.50 
292.20 
327.50 
349.60 
361.80 
368.20 
372.40 
375.20 
377.20 
378.70 
379.90 
380.80 
381.50 
382.10 
382.70 
383.20 
383.60 

% Difference == 
0.00 

44.44 
93.57 
77.81 
56.03 
38.54 
20.09 
10.78 
6.32 
3.37 
1.74 
1.13 
0.75 
0.53 
0.40 
0.32 
0.24 
0.18 
0.16 
0.16 
0.13 
0.10 

USER INPUT BLANK VALUE 
BLANK VALUE = 13.52981 micrograms carbon 
B m K  FACTOR = 13.52981 / 10.99985 = +l. 2E+00 ug/min Carbon 

SAMPLE RESULTS: 
- ( 383.6 - 13.52737 ) (1)/(1) - 

( 383.6 - 13.52737 ) (1)/(1) (12) = 
+3.701E+02 g/L Carbon 
+3.084E+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



01/16/00 17:41 FAX a 0 1 7  

HNF-1698 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: SOOT00057 DUP Date: 01/15/00 Time: 16:43:47 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .45 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

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

---- ---- Analysis Time 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

=re== Coulometer =c== 
0.40 
0 . 8 0  

14.30 
87.00 

180.00 
249.20 
291.20 
313.30 
322.20 
325.50 
327.20 
328.20 
329.00 
329.60 
330.30 
330.80 
331.30 
331.90 
332.30 
332.80 
333.20 
333.70 

% Difference == 
0 * 00 

50.00 
94.41 
83.56 
51.67 
27.77 
14.42 
7.05 
2.76 
1.01 
0.52 
0.30 
0.24 
0.18 
0.21 
0.15 
0.15 
0.18 
0.12 
0.15 
0.12 
0.15 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.949931 micrograms carbon 
BLANK FACTOR = 4.949931 / 10.99985 = +4.5E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 333.7 - 4.949478 ) (1)/(1) I 

( 333.7 - 4.949478 ) (1)/(1) (12) = 
+3.2883+02 g/L Carbon 
+2.7403+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



01/16/00 1 7 : 4 1  FAX m o l 8  

HNF-1698 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: SOOT00057 DUP Date: 01/15/00 Time: 16:55:44 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.23 ug/minute C 

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

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

---- _ _ _ _  Analysis Time =E== 
0.51 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.50 
0.90 

11.70 
57.00 

136.70 
225.90 
289.70 
327.30 
351.00 
363.80 
370.80 
375.20 
,378.20 
380.40 
382.10 
383.30 
384.30 
385.00 
385.70 
386.20 
386.70 
387.20 

---- ---- % Difference == 
0.00 

44.44 
92.31 
79.47 
58.30 
39.49 
22.02 
11.49 
6.75 
3.52 
1.89 
1.17 
0.79 
0.58 
0.44 
0.31 
0.26 
0.18 
0.18 
0.13 
0.13 
0.13 

USER INPUT BLANK VALUE 
BLANK VALUE = 13.52981 micrograms carbon 
BLANK FACTOR = 13.52981 / 10.99985 - +1.2E+00 ug/min Carbon 

SAMPLE RESULTS: 

( 387.2 - 15.52632 (1)/(1) (12) - - ( 387.2 - 13.52632 ) (1)/(1) - +3.7373+02 g/L Carbon 
+3.114E+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



HNF-1698 REV. 0 

WORKBOOK PAGE: BLANK1 

II 0 II 

II CARBZ U 

II MF II 

II JFG 

of Carbon = ICI-CZI 

tr TIC II TOC II 

299 

01/17/2000 13:03:47 



HNF-1698 REV. 0 

WORKBOOK PAGE: STD2 J .>a ,I( 

QC Actual in MglrnL = Standard Value (MgIrnL) . - 

QC Found in pg/rnL = (C1 - C2) DF I SS 
QC Found in uaIrnL for TIC = 5 if C1 < C2 . -  
QC Found in pglrnL for TOC = 40 if C1 < C2 

% Recovery = QC Found I QC Actual 100 

01/17/2000 

!300 
13:10:18 



HNF-1698 REV. 0 

WORKBOOK PAGE: SAM3 

pg of CarbonlmL = (C142) DF l SS 
pg of CarbonlmL for TIC = 5 if C1 c C2 
pg of CarbonlmL for TOC = 40 if C1 c C2 

SY-102 

SAMPLE.WB1 REV 1.0 342100ML 

0111 712000 !3Q% o:50 



WORKBOOK PAGE: DUP4 

Vg of CarbonlmL = ( (342)  DF I SS 
pg of CarbonlmL for TIC = 5 if C1 C2 
pg of CarbonlmL for TOC = 40 if C1 e CZ 

SAMPLE.WB1 REV 1.0 342100ML 

1302 
01/17/2000 13:11:35 



ercent Spike Recovery = ((CZ-EL) - (CI-EL) * (SPK SS) I SS) / ((SPK CONC) * (SPK VOL)) 100 

QC Actual in pgImL = Spike Value (pglmL) 
QC Found in pglmL = (Percent Spike Recovery)’(QC Actual) I100 

,303 
01 I1 7l2000 13:12:56 



pg of CarbonlmL = (CI-C2) * DF I SS 
ua of CarbonlmL for TIC = 5 if C1 C2 
pg of CarbonlmL for TOC = 40 if C l  c C2 I . -  

Data Entered By: / MF Date: 01/17/2000 

Signature of Chemist: A/&- Date: 
SAMPLE WB1 REV 1.0 342100ML / 

f304 
1:~342ioo\oun321o3.w~i  01/17/2000 13:13:26 



II NIA II 

pg of CarbonImL = (CI-C2) * DF I SS 
pg of CarbonlmL for TIC = 5 if C l  < C2 

pg of CarbonImL for TOC = 40 if C1 < CZ 

1305 
1 : \ 3 4 2 i o o \ o u n 3 2 i 0 3 . ~ ~ i  01/17/2000 13:14:06 



Page: I "F-1698 REV* 0 worklistdata2 Version 3.0 01/04/99 
05/08/00 08:36 

LABCORE Completed Worklist Report for Worklist# 32220 

Analyst: pjrn Instrument: UO1 Book#: 

Method: LA-925-009 Rev/Mod 

Worklist Comment: SY-102 GRAB 5 FOR U-02 RERUN JMV 

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

1 ICE 

5 sm 
6 SAMPLE SOOT000 

8 SAMPLK S00T000050 

9 DUP 800T000050 
10 SAMPLE SOOT000051 0 U - 0 2  

11 DUP SOOT000052 0 

15 SAMPLE SOOT000053 0 
15 DUP SOOT000053 0 U-02 L I Q U I D  4 . 0 7  4 . 1 1  15.210 RPD 

Final page for worklist# 32220 

AnalystSignature Date 

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

305,l 



worklistdata2 Version 3.0 01 /04/99 
01/27/00 12.13 

LABCORE Completed Worklist Report for Worklist# 32220 
L I I t q o c  

Analyst: -7a- Instrument: UO1 Book#: 

Method: LA-925.009 RevlMod b-1 
Worklist Comment: SY-102 GRAB 5 FOR U-02 RERUN JMV 

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

1 ICB 
2 Icv 

3 CCB 

4 ccv 
5 STD 

6 SAMPLE 

7 D W  
8 SAMPLE 

9 D W  

10 SAMPLE 
11 D W  

12 SPX 

13 SLUPLK 

14 D W  

15 SAMPLZ 

16 D W  

0 

0 

0 

0 

0 

SOOT000048 0 

SOOT000048 0 
SOOT000050 0 

S00TOOO050 0 

SOOT000051 0 

SOOT000051 0 

SOOT000051 0 

SOOT000052 0 

SOOT000052 0 

SOOT000053 0 

SOOT000053 0 

u-01 LIQUID 1 1.550.1 

u-02 LIQUID 5.0.-2 4.77.-2 V . N  

0-02  LIQUID 1 1.10.-4 

u-oa LIQUID 5 . h - 1  1.86.-2 97.aoo % R.FOV.N 

u- oa LIQUID 5 . 0 0 - 1  4.73e-2 94.600 0 Re00v.w 

u-02 LIQUID U/A 9.94.-1 1.88.-003 uglrm. 

u-oa LIQUID 9.94.-1 9.44e-1 

u-02 LIQUID U/A 3.52 1.88.-003 ug/mL 

5.160 RPD 

LIQUID 3.52 4.18 17.143 RPD 
u-02 LIQUID U/A 1.35 1.88.-003 ug/mL 

LIQUID 4 . 3 5  4.16 3.986 RPD 
u-02 LIQUID R e E ~ v e r y  

u.02 LIQUID U/A 
u-02 LIQUID 1.61 1 80 9.302 RPD 

u-02 LIQUID U/A 4 07 1 88e-003 ug/mL 

u-oa LIQUID I 07 4 74 15 aio RPD 

-m,p-p . 6 4  i.8a.-oo3 W / ~ L  

Final page for worklist# 32220 

C?L-27-00 
Analyst Signature Date Date 

Date 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
1306 
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01/26/00 09:02 Page: 1 
ws2 

LABCORE Data Entry Template for Worklist# 32220 

Analyst: 6 & ~ -  Instrument: UOI Book# l L V G L C S $ C c V  50 8 3-5 
Method: LA-925-009 RevlMod -& % I Y G  48855 
Worklist Comment: SY-102 GRAB 5 FOR U-02 RERUN JMV 

s W e  Sample# R A Test Katrix Group# Project 

1 ICB u-02 LIQUID 

2 ICV u-02 LIQUID 

3 STD u-02 LIQUID 

4 BLNK u-02 LIQUID 

5 SAMPLE SOOT000048 0 u-02 LIQUID 20000008 SY-102 GRABS 
Analytes Requestedr U-02 

6 DUP SOOT000048 0 u-02 LIQUID 

7 SAMPLE SOOT000050 0 u-02 LIQUID 20000008 SY-102 GRABS 
Analytes Requested: U-02 

8 DUP SOOT000050 0 u-02 LIQUID 

9 SAMPLE SOOT000051 0 u-02 LIQUID 20000008 SY-102 GRABS 
Rnalyten Requested: U - 0 2  

10 DUP SOOT000051 0 u-02 LIQUID 

11 SPK SOOT000051 0 u-02 LIQUID 

12 SAMPLE SOOT000052 0 u-02 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested, U-02 

13 DUP SOOT000052 0 u-02 LIQUID 

14 SAMPLE SOOT000053 0 u-02 LIQUID 20000008 SY-102 GRAB5 
Analytee Requested: U-02 

15 DUP SOOT000053 0 u-02 LIQUID 

16 CCB u-02 LIQUID 

Data Entry Comments: 

S = Worklist Slor Number, R = Replicnrc Number. A = Aliquor Code. 

6307 



~ 

01 /26/00 09.02 
ws2 

LABCORE Data 

HNF-1698 REV. O 
Page: 2 

Entry Template for Worklist# 32220 

S Type 
17 CCV 

Sample# R A Teat Matrix 
u-02 LIQUID 

~ 

QroupX Pro j-c t 

Final page for worklist # 32220 

f / ! 4  db 
Date Signature Date 

Data Entry Comments: 

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

1308 
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HNF-1698 REV. 0 

Customer ID: 
Sample I D :  
Description: 

Confiquration 

Sample Unit: 
Performance : 
.QC Limits: 

KPAWinCD Single Sample Rep ort - IChkBlk 

None 
I CB 

0 . 5  M H N Q ~  

@-$ 
1001 12 
1000 Release 

Sample Preparation h Analysis 

Procedure ID: None 

Calibration ID: Default 
Range : LOW 

Specific Gravity: 1 
Equation: Y= t7416.204X -653.104 

Ranpe 
Sample Results 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample RZ Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Uncertainty: 

Interpreted Results 

Detection Limit (IDL) : 
Detection Limit (MDL) : 
Maximum Multiple of IDL: 

(LOW) 
ICB 

319 
5 - 49 

468 
.E76 

1.002 
498 

1.55E-01 
7.583-03 

Date Analyzed: 01/26/2000 03:52 PM 
Analyte: Uranium 
Analyst : 
Date Printed:. 01/26/2000 03:54 PM 

pjm 

KPA Unit 999 EProm3-Man 
Calibration: 1004 012400 
Alarms : 1000 Release 

Specific Activity (Bq/g) : 25000 

N/A IDL Flags: 
N/A MDL Flags: 

3 Calibration: 
Sample: 

309 

FhgS  
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HNF-1698 REV. 0 

Customer ID: 
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance: 
QC Limits: 

KPAWinGI Single Sample Report - IChkStd 

None Date Analyzed: 01/26/2000 03:49 PM 
ICV Analyte : Uranium 

01/26/ T 000 03:52 PM Analyst: pjm 
Date Printed: 

ENV-STD 

vg/l KPA Unit 999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms : 1000 Release 

Sample Preparation 6 Analysis 

Procedure ID: None Standard ID: 50855 
Standard Conc (pg/1) : 5.000E+01 Range: High 

Calibration ID: Default 
Equation: Y= +88.172X +330.407 
Specific Gravity: 1 Specific Activity (Bq/g) : 25000 

R a n g e  
Sample Results 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R z  Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Uncertainty: 

(High) 
ICV 

321 
5 - 49 

302 
1.000 
1.005 
4537 

4.77Et01 
1.49E+00 

Interpreted Results 

Detection Limit(1DL) : 
Detection Limit (MDL) : 
Recovery ( % )  : 

Flags 

N/A IDL Flags: 
N/A MDL Flags: 

95.41 Sample : 

310 
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Customer ID: 
Sample I D :  
Description: 

Configuration 

Sample unit: 
Performance: 
QC Limits: 

KPAWinG Single Sample Report - IChkStd 

None Date Analyzed: 01/26/2000 03:54 PM 
LCS Analyte: Uranium 

Date Printed: 01/26/2000 03:56 PM 
Standard Analyst : pjm 

PgIl KPA U n i t  999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms: 1000 Release 

Sample Preparation 6 Analysis 

Procedure ID: None Standard ID: 50855 
Range : High Standard Conc (pg/l) : 5.000E-02 
Calibration ID: Default 

Specific Gravity: 1 Specific Activity (Bq/g) : 25000 
Equation : Y- +a8.i72x +330.407 

Range 
Sample Results 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R' Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Uncertainty: 

Interpreted Result6 

Detection Limit ( IDL)  : 
Detection Limit(MDL): 
Recovery ( % )  : 

(High) 
LCS 

320 
5 - 4 9  

194 
.999 

1.021 
4500 

4.73E+01 
1.54E+00 

Flags 

N/A IDL Flags: 
N/A MDL Flags: 

94573.11 Sample: 

311 
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Customer ID: 
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance: 
QC Limits: 

KPAWin@ Single Sample R e p o r t  - Sample 
None Date Analyzed: 01/26/2000 04:33 PM 
CCB Analyte : Uranium 

Date Printed: 01/26/2000 04:59 PM 
Blank Analyst : pjm 

w / m l  KPA Unit 999 EProm3-Man 
1001 20799 Calibration: 1004 012400 
1000 E lease Alarms: 1001 120799 

Sample Preparation 6' ~ n a l y s i a  

Procedure ID: None 
Range : LOW 
Calibration ID: Default 
Equation: Y= +7416.204X -653.104 
Specific Gravity: 1' Specific Activity ( B q / g )  : 25000 

Range 
Sample Result6 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R' Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Dilution Factor: 
Aliquot Factor: 
Final Result: 
Uncertainty: 

(LOW) 
, CCB 

314 
5 - 49 

475 
.657 

1.016 
166 

1.10E-04 
1.00 
1.00 

1.10E-04 
1.00E-05 

Interpreted Raaulta Flags 

Detection Limit (IDL) : N/A , IDL Flags: 
Detection Limit(MDL): N/A MDL Flags: 

Calibration: 
Min Significant Sample Limit: 3.00E+02 Sample: W8, A73 

,312 
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Customer ID: 
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance: 
QC Limits: 

KPAWine Singlm Samplo I(rp o r t  - Sample 
None Date Analyzed: 01/26/2000 04:31 PM 

ccv Analyte: Uranium 
Standard Analyst : pjm 

Date Printed: 01/26/2000 04:33 PM 

!Jg/ml XPA Unit 999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms: 1001 120799 

Sample Preparation & Analyeie 

Procedure ID: None 
Range : High 
Calibration ID: Default 
Equation : Y- +ee.i72x +330.407 
Specific Gravity: 1 Specific Activity (Bq/g): 25000 

Range (High) 
Sample Fl.seults CCV 

Reference Lifetime: 314 
LSR Time Gates: 5 - 49 
sample Lifetime (psec) : 301 

Reference Ratio: 1.039 
Sample Intercept: 4614 

Dilution Factor: 

Sample R 2  Intensity: 1 * 000 

Analytical Result: 4. e ~ ~ - 0 2  

Aliquot Factor: 1.00 
Final Result: 4. e 6 ~ + 0 0  

-.no 1.0 
/ / 4 0 0  

Uncertainty: 1.52E-01 

Interpreted Rosults Flags 

Detection Limit(IDL1 : N /A IDL Flags: 
Detection Limit (MDL) : N/A MDL Flags: 

Min Significant Sample Limit: 3.00E+02 Sample: 
Calibration: 

,313 
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Customer ID: 
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance: 
QC Limits: 

RPAWinQ Single Sample Report - Sample 

None Date Analyzed: 01/26/2000 03:56 PM 
SOOT000048 Analyte : Uranium 

Date Printed: 01/26/2000 03:58 PM 
Sample Analyst: pjm 

Pg/ml KPA Unit 999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms : 1001 120799 

Sample Preparation & Analysis 

Procedure ID: None 
Range : LOW 
Calibration ID: Default 
Equation: Y= t7416.204X -653.104 
Specific Gravity: 1 Specific Activity (Bq/g) : 25000 

Range 
Sample Results 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R' Intensity: 
Re,ference Ratio: 
Sample Intercept: 
Analytical Result: 
Dilution Factor: 
Aliquot Factor: 
Final Result: 
Uncertainty: 

(Low) 
~ a o ~ o o a a ~ a  

320 
5 - 4 9  

159 
.997 

1.005 
73081 

9.943-03 
100.00 
1.00 

9.94E-01 
2.353-02 

Interpreted Resultrr Flags 

Detection Limit (IDL) : N/A IDL Flags: 
Detection Limit(MDL) : N /A MDL Flags: 

Min Significant Sample Limit: 3.00Et02 Sample: 
Calibration: 



~ 

HNF-1698 REV. 0 

Customer ID: 
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance: 
QC Limits: 

KPAWincB Single Sample Report - Sample 

None ' Date Analyzed: 01/26/2000 03:58 PM 
SOOT000048 Analyte : Urani um 

Date Printed: 01/26/2000 04:OO PM 
Duplicate Analyst: p j m  

w/ml KPA Unit 999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms: 1001.120799 

Sample Preparation 6 Analysis 

Procedure ID: None 
Range : LOW 
Calibration ID: Default 
Equation: Y= +7416.2041( -653.104 
Specific Gravity: 1 Specific Activity ( B q / g )  : 25000 

a g e  
S a m p l e  Results 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R' Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Dilution Factor: 
Aliquot Factor: 
Final Result: 
Uncertainty: 

(LOW) 
SOOT000048 

315 
5 - 49 

170 
.993 

1.020 
69366 

9.44E-03 
100.00 

1.00 
9.44E-01 
2.893-02 

Interpreted Results 

Detection Limit (IDL) : N/A IDL Flags: 
Detection Limit (MDL) : N/A MDL Flags: 

Min Significant Sample Limit: 3.00E+02 Sample: 
Calibration: 

1315 
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Customer I D :  
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance: 
QC Limits: 

KPAWinO Single Sample Rep ort - Sample 

None Date Analyzed: 01/26/2000 04:12 PM 
SOOT000050 Analyte : Uranium 

Date Printed: 01/26/2000 04:53 P M  
Sample Analyst: Pjm 

w/ml KPA Unit 999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms : 1001 120799 

Sample Preparation 6 Analyais 

Procedure I D :  None 

Calibration I D :  Default 

Specific Gravity: 1 Specific Activity (Bq/g) : 25000 

Range : LOW 

Equation : Y= +7416.204X -653.104 

Sample Results 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R' Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Dilution Factor: 
Aliquot Factor: 
Final Result: 
Uncertainty: 

Interpreted Results 

(Low) 
SOOT000050 

315 
5 - 49 

201 
.998 

1.007 
23106 

3.20E-03 
100.00 
11.00 

3.52E+00 
5.563-02 

Fl8ga 

Detection Limit ( I D L )  : N /A IDL Flags: 
Detection Limit (MDL) : N /A M D L  Flags: 

Min Significant Sample Limit: 3.00E+02 Sample: 
Calibration: 

i316 
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Customer ID: 
Sample ID: 
Description : 

Configuration 

Sample Unit: 
Performance : 
QC Limits: 

IcpApQin@ Singlo Sample Rtap ort - Samplo 
None Date Analyzed: 01/26/2000 04:14 PM 

SOOT000050 Analyte : Uranium 
Duplicate Analyst: pjm 

Date Printed: 01/26/2000 04:55 PM 

w / m l  KPA Unit 999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms : 1001 120799 

Sample Preparation L Analymis 

Procedure ID: None 
Range : LOW 
Calibration ID: Default 
Equation: Y= t7416.204X -653.104 
Specific Gravity: 1 Specific Activity ( B q / g )  : 25000 

Range 
Sample Results 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R Z  Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Dilution Factor: 
Aliquot Factor: 
Final Result: 
Uncertainty: 

(LOW) 
SOOT000050 

316 
5 - 49 

193 
.999 

1.008 
27536 

100.00 
11.00 

4.18E+00 
5.20E-02 

3 .  ~ O E - O ~  

Interpreted Results 

Detection Limit (IDL) : N/A IDL Flags: 
Detection Limit (MDL) : N /A MDL Flags: 

Min Significant sample Limit: 3.00Et02 Sample : 
Calibration: 

Flags 

6 0 0 m  

317 
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HNF-1698 REV- 0 

KPAWin(0 S ing le  Sample Report - Sample 

Customer ID: 
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance: 
QC Limits: 

None Date Analyzed: 01/26/2000 04:16 PM 
SOOT000051 Anal yt e : Uranium 

Sample Analyst: pjm 
Date Printed: 01/26/2000 04:55 PM 

ugh1 XPA Unit 999 EProm3-Man 

1000 Release Alarms: ' 1001 120799 
1001 120799 Calibration: 1004 012400 . 

Sample Preparation 6 Analysim 

Procedure ID: None 
Range : LOW 
Calibration ID: Default 
Equation : Y= +7416.204X -653.104 
Specific Gravity: 1 Specific Activity (Bq/g) : 25000 

Range 
Sample Results 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R2 Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Dilution Factor: 
Aliquot Factor: 
Final Result: 
Uncertainty: 

Interpreted Results 

Detection Limit (IDL) : 
Detection Limit (MDL) : 

( L O W )  
SOOT000051 

316 
5 - 49 

174 
1.000 
1.010 
28659 

3.95E-03 
100.00 
11.00 

4.35E+00 
5.13E-02 

N/A 
N/A 

Min Significant Sample Limit: 3.00E+02 

Flags 

IDL Flags: 
MDL Flags: 
Calibration: 
Sample: 

1318 



HNF-1698 RRI. 0 

KPAWinC3 Single Sample Rep o r t  - Samplr 
Customer ID: 
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance : 
QC Limits: 

None Date Analyzed: 01/26/2000 04:19 PM 
SOOT000051 Analyte: Uranium 

Date Printed: 01/26/2000 04:56 PM 
Duplicate Analyst: pjm 

w/ml KPA Unit 999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms : 1001 120799 

Sample Preparation & Analysis 

Procedure ID: None 
Range : LOW 
Calibration ID: Default 
Equation : Y= +7416.2041( -653.104 
Specific Gravity: 1 Specific Activity ( B q / g )  : 25000 

Range (Lon) 
Sample R e s u l t s  SOOT000051 

Reference Lifetime: 31 6 
LSR Time Gates: 5 - 49 
Sample Lifetime (psec) : 196 
Sample RZ Intensity: .999 
Reference Ratio: 3.014 
Sample Intercept: 27557 
Analytical Result: 3. ~ O E - O ~  
Dilution Factor: , 100.00 
Aliquot Factor: 11.00 
Final Result: 4. i a ~ + o o  
Uncertainty: 5.663-02 

Interpreted Results 

Detection Limit (IDL) : N/A IDL Flags: 
Detection Limit (MDL) : N/A MDL Flags: 

Min Significant Sample Limit: 3.00E+02 Sample: 
Calibration: 

Flags 

:319 
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Customer ID: 
Sample ID: 
Description : 

Configuration 

Sample Unit: 
Performance : 
QC Limits: 

==in@ Single Sample Rep ort - Sample 

None Date Analyzed: 01/26/2000 04:20 PM 
SOOT000051 Analyte : Uranium 

Date Printed: 01/26/2000 04:58 PM 
Spike Analyst: pjm 

vClg/ml KPA Unit 999 EProm3-Man 
1001 120799 ' Calibration: 1004 012400 
1000 Release Alarms: 1001 120799 

Sample Preparation 6 Analymis 

Procedure ID: None 
Range : High 
Calibration ID: Default 
Equation: Y= +88.172X +330.408 
Specific Gravity: 

Range 
Sample Resultr 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R' Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Dilution Factor: 
Aliquot Factor: 
Final Result: 
Uncertainty: 

Interpreted Results 

1 Specific Activity (Bq/g): 25000 

(High) 
SOOT000051 

316 
5 - 49 

181 
.999 

1.023 
4262 

4.46E-02 
100.00 
11.00 

4.90E+01 
1.57Et00 

Detection Limit(1DL): 
Detection Limit (MDL) : 

N /A I D L  Flags: 
N/A MDL Flags: 

Calibration: 
Min Significant Sample Limit: 3.00E+02 Sample: 

Flags 

XVd z 1 : L I  oo/az /1o 
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Customer ID: 
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance: 
QC Limits: 

-Mine Singla Sample Report - Sample 

None Date Analyzed: 01/26/2000 04:24 PM 
SOOT000052 Analyte : Uranium 

Date Printed: 01/26/2000 04:25 PM 
Sample Analyst: pjm 

!.w /ml KPA Unit 999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms: 1001 120799 

Sample Preparation 6 Anolysis 

Procedure ID: None 
Range: LOW 
Calibration ID: Default 
Equation: Y= +7416.204X -653.104 
Specific Gravity: 1 Specific Activity (Bq/g) : 25000 

*ge 
Sample Results 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R' Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Dilution Factor: 
Aliquot Factor: 
Final Result: 
Uncertainty: 

(LOW) 
SOOT000052 

314 
5 - 49 

155 
.966 

1.019 
121289 

1.64E-02 
100.00 
1.00 

1.64E+00 
7.633-02 

Interpreted Results Flags 

Detection Limit (IDL) : 
Detection Limit (MDL) : 

N /A IDL Flags: 
N/A MDL Flags: 

Calibration: 
Min Significant Sample Limit: 3.00Et02 Sample: 



HNF-1698 REV. 0 

Customer I D :  
Sample I D :  
Description: 

Configuration 

Sample Unit: 
Performance : 
QC Limits: 

XPAV?an@ Single Sample Report - Sample 
None Date Analyzed: 01/26/2000 04:29 PM 

SOOT000052 Analyte : Uranium 

Date Printed: 01/26/2000 04:31 PM 
Duplicate Analyst : pjm 

w h l  KPA Unit 999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms : 1001 120799 

Sample Preparation & Analysis 

Procedure ID: None 
Range : L O W  
Calibration ID: De fault 
Equation: Y= +7416.2041( -653.104 
Specific Gravity: 1 Specific Activity ( B q / g ) :  25000 

h g e  
Sample Results 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R 2  Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Dilution Factor: 
Aliquot Factor: 
Final Result: 
Uncertainty: 

( L O W )  
SOOT000052 

314 
5 - 4 9  

136 
.994 

1.030 
133082 

1.80E-02 
~ 0 0 . 0 0 ~  
1.00 

1.80E+00 
6.343-02 

Interpreted Results Flags 

Detection Limit (IDL) : 
Detection Limit (MDL) : 

N f h  IDL Flags: 
N /A MDL Flags: 

Calibration : 
Min Significant Sample Limit: 3.00E+02 Sample: w9 

322 
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Customer I D : 
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance : 
QC Limits: 

KPAWin(0 Single Sample E(rp ort - Sample 
None Date Analyzed: 01/26/2000 04:43 PM 

SOOT000053 Analyte: Ur a n i urn 

Date Printed: 01/26/2000 0 4 : 4 5  PM 
Sample Analyst: pjm 

!whl KPA Unit 999 EProm3-Man 

1000 Release Alarms : 1001 120799 
1001 120799 Calibration: 1004 012400 

Sample Preparation 6 Analysis 

Procedure ID: None 
Range : LOW 
Calibration ID: Default 
Equation: Y= +7416.2041: -653.104 
Specific Gravity: 1 

Range (LOW) 
Sample Results SOOT000053 

Reference Lifetime: 313 
LSR Time Gates: 5 - 49 
Sample Lifetime (psec) : 223 
Sample R' Intensity: .994 
Reference Ratio: 1,022 
Sample Intercept: 26765 
Analytical Result: 3.70E-03 
Dilution Factor: 100.00 
Aliquot Factor: ' 11-00 
Final Result: 4.07Et00 
Uncertainty: 9.OBE-02 

- 

Interpreted Results 

Detection Limit (IDL) : 
Detection Limit (MDL) : 

N/A 
N/A 

Min Significant Sample Limit: 3.00E+02 

Specific Activity ( B q / g )  : 25000 

Flaga 

IDL Flags: 
MDL Flags : 
Calibration: 
Sample: 

323 
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KPAWinC3 Single Sample Report - Sample 

Customer ID: 
Sample ID: 
Description: 

Configuration 

Sample Unit: 
Performance : 
QC Limits: 

None Date Analyzed: 01/26/2000 04:45 PM 
SOOT000053 Analyte: Uranium 
Duplicate Analyst: p j m  

Date Printed: 01/26/2000 04:47 PM 

w/ml KPA Unit 999 EProm3-Man 
1001 120799 Calibration: 1004 012400 
1000 Release Alarms: 1001 120799 

Sample Preparation 6 Analysis 

Procedure ID: None 
Range : L O W  
Calibration ID: Default 
Equation: Y= +7416.204X -653.104 
Specific Gravity: 1 

Range 
Sample Resulte 

Reference Lifetime: 
LSR Time Gates: 
Sample Lifetime (psec) : 
Sample R* Intensity: 
Reference Ratio: 
Sample Intercept: 
Analytical Result: 
Dilution Factor: 
Aliquot Factor: 
Final Result: 
Uncertainty: 

Interpreted Results 

Detection Limit ( I D L )  : 
Detection Limit(MDL) : 

(LOW) 
800T000053 

313 
5 - 49 

186 
.999 

1.045 
31280 

4.31E-03 
100.00 
11.00 

4.74E+00 
7.51E-02 

N/A 
N/A 

Min Significant Sample Limit: 3.00Et02 

Specific Activity (Bq/g) : 25000 

Flog0 

IDL Flags: 
MDL Flags: 
Calibration: 
Sample: 



This document was too large to scan 
as a single document. It has 

been divided into smaller sections. 

Title 

Date 

Section 2 of 2 

TANK 24 1 SY 102 0 1/2000 COMPATIBILITY GRAB 
SAMPLERS ANALYTICAL RESULTS FOR THE FINAL 
REPORT 
05/11/2000 

Document Information 

Document # 1 HNF-1698 I Revision 10 

Recipient 1 Recipient Co. 

Originator 1 KE BELL 

Keywords 

Projects 

I Originator Co. I FH 

TANK FARM 

References 1 EDT-628066 

Other 
Information 
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RADIOCHEMICAL ANALYSIS 
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HNF-1698 REV. 0 
worklistdata2Vehio~ 3.0 01/04/99 
01/19/W 0830 

LABCORE Completed Worklist Report for Worklist# 

Page: 1 

32107 

Analyst: scl Instrument: GEAOZ 
~ 

Book#: 46B57 

Method: LA-548-121 RevlMod P - A  
Worklist Comment: SY-102 GRAB 5 FOR WEA-03 RTS 

seq v.Pe Sample# R A Test Matrix Actual Found DLorYield Unit 

Units shown for QC (BLHBKG) may not refect the actual units. 

327 



HNF-1698 REV. 0 
worklistdata<Versioq 3.0 01/04/99 
01/19/00 08.50 

Page: 2 

LABCORE Completed Worklist Report for Worklist# 32107 

4 m  1 8 Ct bmr 

SOOTOOOOI~ o sax&-03 m510as LIQUID 1 36.9 36.900 8 Ct X r r o r  

SOOTOOOOSI o wm-03 m i s 4 o a ~  LIQUID 1 

Units shown for QC (BLWBKG) may not r@ect the actual units. 

,328 



worklistdata;! Versioq 3.0 01/04/99 HNF-1698 REV. 0 Page: 3 
01 11 9/00 0850 

LABCORE Completed Worklist Report for Worklist# 32107 
% 'I'ype m p l e f f  K A rest Matm Act UBI Found UL or Yield unit 
7 8111~~1 ~ O O T O O O O S ~  o WE&-03 miosoaa LIQUID >A- n/. b Ct. meor 
7 SUIPL. BOOT000055 0 W E l - 0 3  E813401 LI 
7 

< 5.751.-01 0.575 uCi/YI 

1. o42.+00 

8 D m  BOOT000055 0 WE&-03 1094-02 LIQUID 4 . 3 3 . - 3  4 . 3 6 . - 3  

8 D m  BOOTOOOOSS o wu-03 c~i37oa LI 1.85.+02 l.ll.tO1 

8 DUR BOOT000055 0 W E l - 0 3  C.14402 LIQUID ~5.75.-1 4.68.-1 W D  

0 D m  BOOTOOOOSS o --os wis4oa LIQUID <i.a7.-a <i.ao.-a LPD 

9 mama BOOT 0 w u - 0 3  

9 amma BOOTOOOOSS o wu-03 R U ~ O S O ~  LIQUID < 7.718.-01 0.772 U C U ~  

9 m u  BOOTOOOOSS o w m - 0 3  c a ~ u o a  LI 5.733.-01 0.573 UCi mL 

Units shown for QC (LWUEKG) may not rqlect the actual units. 
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worklistdata2 Versiog 3.0 01/04/99 Page: 4 
01/19/00 0850 HNF-1698 REV. 0 

LABCORE Completed Worklist Report for Worklist# 32107 
Beq 'uw YmP1eff K A lest Matrix Act UBI Wound UL or Yield Unit 

10 m S O O T O O O O ~ ~  o m - 0 3  mso-oa LIQUID ~s.5se-3 8.9se-03 Em 
10 m SOOTOOOOS~ o m - 0 3  coso-om LIQUID 1 
1 
I 
I 
10 m 8OOTOOOOS6 0 e - 0 3  RDl0602E LIQUID 

1 
1 
1 
10 Du9 0.140 0.140 % Et m r  

Units shownfor QC (MK/BKGJ may not reflect the actual units. 



worklistdatat Version 3.0 01/04/99 HNF-1698RN. 0 Page: 5 
01/19/00 08.50 

LABCORE Completed Worklist Report for Worklist# 32107 
Seq '1YPe -PlM K A rest Matrix Act -1 Found UL or yield unlt 

i a  DW ~ O O T O O O O S ~  o warn-03 wis1oan LIWD 1 nla 8 Et Error 
i a  DOT SOOTOOOOS~ o .om-03 m 5 5 0 a  LIQUID <i.3s.-i <i.34.-1 W D  

1 
1 
1 

Comments Section: 
Comments for sample# SOOT000049 and test @GEA-03 . 

DL=O => n/a. 

Comments for sample# SOOToooO54 and test @GEA-03 . 

Comments for sample# SOOToooO55 and test @GEA-03 . 
DL=O => n/a. 

DL=O => n/a. 

Comments for sample# SOOT000056 and test @GEA-03 . 
DL-0 => n/a. 

Comments for sample# SOOToooO57 and test @GEA-03 . 
DL=O => n/a. 

Final page for worklist# 32107 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BL,K/EKG) may not refrct the actual units. 
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01/11/00 14:45 . 
ws2 

HNF-1698 REV. 0 Page: 1 

LABCORE Data Entry Template for Worklist# 32107 

Analyst: 5 . L  Instrument: GEAOO fl2 Book#' 46BS7 
Method LA-548-121 Rev/Mod F-J 
Worklist Comment: SY-102 GRAB 5 FOR @GEA-03 RTS 
S Type Sample# R A Test Matrix Group# Project 

1 STD @GEA-03 LIQUID 

2 BLNK @GEA-03 LIQUID 

3 SAMPLE SOOT000049 0 @GEA-03 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: CE14402 , CE14402E, CO60-02 , C060-O2E, CS13402 , 

CS13402E, CS13702 , CS13702E, EU15402 , EU15402E. EU15502 , 
EU15502E. NB94-02 . NB94-02E. RA22602 . RA22602E. RU10602 . 
RU10 6 02 E 

4 DUP SOOT000049 0 @GEA-03 LIQUID 

5 SAMPLE SOOT000054 0 @GEA-03 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: CE14402 , CE14402E, CO60-02 , C060-02E. CS13402 , 

CS13402E, CS13702 , CS13702E, EU15402 , EU15402E, EU15502 , 
EU15502E, NB94-02 , NB94-02E, FA22602 , RA22602E. RU10602 , 
RU10602E 

6 DUP SOOT000054 0 @GEA-03 LIQUID 

7 SAMPLE SOOT000055 0 @GEA-03 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: CE14402 , CE14402E, C060-02 , C060-02E, CS13402 , 

CS13402E. CS13702 , CS13702E, EU15402 , EU15402E. EU15502 , 
EU15502E, NB94-02 , NB94-02E, RA22602 , RA22602E, RU10602 , 
RU10602E 

8 DUP SOOT000055 0 @GEA-03 LIQUID 

9 SAMPLE SOOT000056 0 @GEA-03 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: CE14402 , CE14402E. C060-02 , C060-02E, CS13402 , 

CS13402E. CS13702 , CS13702E. EU15402 , EU15402E, EU15502 , 
EU15502E, NB94-02 , NB94-02E. RA22602 , RA22602E, RU10602 , 
RU10602E 

10 DUP SOOT000056 0 @GEA-03 LIQUID 

11 SAMPLE SOOT000057 0 @GEA-03 LIQUID 20000008 SY-102 GRAB5 

Data Entry Comments: 

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

i 332 



01/11/00 14:45 
ws2 LABCORE Data Entry Template for Worklist# 32107 

s m e  Sample# R A Test Matrix Group# Project 
Analytes Requested: CE14402 , CE14402E, CO60-02 , C060-02E. CS13402 , 

CS13402E, CS13702 , CS13702E. EU15402 , EU15402E, EU15502 , 
EU15502E, NB94-02 , NB94-02E, RA22602 , RA22602E, RU10602 , 
RU10602E 

SOOT000057 0 @GEA-03 LIQUID 12 DUP 

Final page for worklist # 32107 
Ja x?L 1-11-  b o  

Signature Date 

Data Entry Comments: 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 32107 
Sample ID: WL32107-STD Removed by: 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

* 222-5 Laboratory Counting Room 17-JAN-2000 11:48:43.36 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

J L L C U -  
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 
File Number: dka3OO:[spec.GEA2]2g2366.cnf 
Geometry: 42 
Count Time: o 00:50:00.00 sec 
Real Time: o 00:50:24.15 sec 
Dead Time: 0.8% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 17-JAN-2000 10:57:43.49 
Decayed to: 17-JAN-2000 10:57:43.49 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: sLH2 
Background Subtract: DKA300:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<e 
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 
UCifL 

0 661.70* 5475 1.40 1323.28 1315 15 3.0 
0 1173.18 2693 1.80 2346.36 2337 18 4.2 
0 1332.39 2297 1.97 2664.87 2654 19 4.3 

CS-137 8.00 
CO-60 5.32 
CO-60 5.01 
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Summary of Nuclide Activity 
Sample ID : WL32107-STD 

Page : 2 
Acquisition date : 17-JAN-2000 10:57:43 

Total number of lines in spectrum 3 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 3 100.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 5.1573+00 5.157E+00 0.156E+00 3.02 
CS-137 30.00Y 1.00 7.9973+00 7.998E+OO 0.240E+00 3.01 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Coir 2-Sigma 

--------- --------- 
Total Activity : 1.3153+01 1.315E+01 

Grand Total Activity : 1.315E+01 1.315E+01 

Flags: 18X89 = Xeyline not found "M" = Manually accepted 
llEt* = Manually edited "A** = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : WL32107-STD 

Nuclide sum 
Bckgnd Energy 

BE-7 
NA-24 
K-4 0 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG-11 OM 
SN-113 

SB-124 
SB-125 

TE- 12 3m 

TE-125m 
1-129 
1-131 
XE-131m 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

301. 
10. 

114. 
12. 

109. 
316. 
142. 
152. 
133. 
158. 
133. 
363. 
195. 
195. 

3. 
45. 

148. 
131. 
211. 
140. 
119. 
285. 
216. 
293. 
367. 
136. 
299. 
290. 
271. 
276. 
344. 
291. 
127. 
120. 
8. 

359. 
157. 

4. 
338. 
366. 
366. 
329. 
28. 

298. 
240. 
296. 
322. 
151. 
326. 
212. 
125. 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 

1099.25 
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 

727.18 

Page : 3 
Acquisition date : 17-JAN-2000 10:57:43 

MDA 
(UCiIL) 

7.48123-01 
3.98903-02 
1.15423+00 
4.73373-02 
9.73583-02 
5.41043-01 
8.77143-02 
9.17443-02 
8.36093-02 
2.02883-01 
2.10613-01 
8.46033-02 
1.5481E+01 
6.99863-02 
3.14023-02 
2.26643+01 
9.25513-02 
3.39803-01 
7.43623-02 
1.37443+00 
7.89193-02 
1.35913+00 
9.29443-02 
9.90333-02 
4.49943-02 
6.67883-02 
2.36893-01 
1.34043+01 
1.45123+01 
7.10093-02 
1.88083+00 
9.30943-02 
6.48683-02 
7.98923-02 
7.78993-02 
4.71703-02 
2.59203-01 
3.21823-02 
7.49613-02 
3.42743-01 
6.84973-01 
1.31593-01 
1.66193-01 
1.57103-01 
8.70203-02 
2.20673-01 
5.99143-02 
6.67203-02 
7.73723-01 
9.02713+00 
1.10693+00 

1336 
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MinhUm Detectable Activity Report (continued) Page : 4 
Sample ID : WL32107-STD Acquisition date : 17-JAN-2000 10:57:43 

Nuclide Sum (kev) (uCi/L) 
Bckgnd Energy MDA 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

394. 
142. 
320. 
356. 
390. 
175. 
282. 
262. 
266. 
288. 
339. 
147. 
272. 
389. 
298. 
295. 
138. 
310. 
356. 
297. 
295. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 

1001.03 
63.29 

185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

1.0897E-01 
1.50103-01 
2.99273-01 
1.15203+00 
1.16523+00 
3.90333-01 
4.15353+00 
1.88913-01 
7.43103+01 
1.3208E-01 
4.09643+01 
1.58403+01 
2.842734-00 
7.08193-02 
4.16723-01 
1.62393-01 
3.5622E-01 
1.75963-01 
5.90853+02 
3.89943-01 
1.16263-01 

I337 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist t: 32107 
Sample ID: WL32107-BLNK Removed by: 
Sample Size: 2.500003-04 L 

* 222-5 Laboratory Counting Room 17-JAN-2000 15:46:32.67 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Dilution Factor: 1.10000E+01 . A L L c u L  

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dJca300:[spec.GEA2]2g2368.cnf 
Geometry: 42 17 L e a  
Count Time: o 02:30:00.00 sec U 
Real Time: 0 02:30:29.86 sec 
Dead Time: 0.3% 

0 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 17-JAN-2000 13:15:32.14 
Decayed to: 17-JAN-2000 13:15:32.14 
Standard Deviations: 2 
Analysis Library: ENVGEA 

Background Subtract: DXA300:[SPEC.GEA2]2GBACK 
Analyst: sLH2 

>>>>>>>>>> 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 

0 583.58* 47 1.42 1167.03 1161 14 94.0 
0 1460.64* 26 2.11 2921.43 2911 18161.4 K-4 0 8.43 
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Page : 2 
Acquisition date : 17-JAN-2000 13:15:32 

Summary of Nuclide Activity 
Sample ID : WL32107-BLNK 

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 Coir Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error 
1 9 w f i q v  7- ".l D d  nn - - - - - - - - - --------- 
Total Activity : 8.4303+00 8.4303+00 

Grand Total Activity : 8.4303+00 8.430E+00 

Flags: llK1l = Keyline not found IIMII = Manually accepted 
llE1l = Manually edited lfAf1 = Nuclide specific abn. limit 



Minimum Detectable Activity Report 
Sample ID : WL32107-BLNK 

Nuclide 

BE-7 
NA-24 
AR-41 
SC-4 6 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG-11OM 
SN-113 
TE- 12 3m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 
XE-131m 
BA-133 
CS-134 
CS-136 
CS-137 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 

Bckgnd Energy 
sum (kev) 

91. 
18. 
30. 
57. 
132. 
47. 
42. 
51. 
29. 
18. 
25. 
173. 
123. 
122. 
10. 
37. 
50. 
51. 
101. 
74. 
52. 
146. 
68. 

120. 
202. 
67. 
93. 
184. 
118. 
114. 
221. 
119. 
73. 
46. 
275. 
22. 
215. 
63. 
16. 
182. 
174. 
174. 
193. 
24. 
160. 
85. 

131. 
140. 
75. 
151. 
127. 

477.59 
1368.55 
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 
661.66 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 
1274.51 
86.54 
482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

HNF-1698 REV. 0 
Page : 3 

Acquisition date : 17-JAN-2000 13:15:32 

MDA 
(uCi/L) 

6.19833+00 
7.77163-01 
1.36813+00 
1.05703+00 
5.23013+00 
7.66523-01 
7.35623-01 
7.83283-01 
1.34543+00 
7.2009E-01 
1.42533+00 
8.68283-01 
1.82083+02 
8.2250E-01 
7.33593-01 
3.05813+02 
8.19483-01 
3.19033+00 
7.70103-01 
1.49093+01 
7.84843-01 
1.44613+01 
7.90243-01 
9.47813-01 
4.94393-01 
7.03373-01 
1.98953+00 
1.57963+02 
1.43053+02 
6.85223-01 
2.23463+01 
8.89253-01 
7.31843-01 
7.50643-01 
1.70973+00 
3.66483+00 
5.39903-01 
2.47243+00 
8.60923-01 
8.15683-01 
3.51123+00 
7.0176E+00 
1.49003+00 
2.28033+00 
1.70963+00 
7.78793-01 
2.1838E+00 
5.88893-01 
7.02283-01 
7.84363+00 
1.03783+02 340 



. 
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WinimUm Detectable Activity Report (continued) Page : 4 
Sample ID : WL32107-BLNK Acquisition date : 17-JAN-2000 13:15:32 

Bckgnd Energy 
Nuclide Sum (kev) 

BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-2 3 2 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

65. 
233. 
122. 
168. 
197. 
198. 
80. 

171. 
142. 
117. 
152. 
157. 
42. 

141. 
197. 
160. 
162. 
33. 

176. 
152. 
148. 
186. 

727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 

63.29 
185.71 

101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

86.48 

MDA 
(uci/L) 

1.19543+01 
1.23983+00 
2.04913+00 
7.15023+00 
1.27663+01 
1.23183+01 
3.95663+00 
4.78583+01 
2.06913+00 
7.36913+02 
1.42803+00 
4.14523+02 
1.29083+02 
3.04133+01 
7.48193-01 
4.52783+00 
1.79023+00 
2.73333+00 
1.98333+00 
5.74243+03 
4.08733+00 
1.36623+00 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist X: 32107 
Sample ID: SOOT049-SAM Removed by: 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.10000E+Ol 

* 222-S Laboratory Counting Room 17-JAN-2000 19:19:11.00 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

#/& 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 
File Number: dka300:[spec.GEA2]2g2369.cnf 

Count Time: o 02:30:00.00 sec 
Real Time: o 02:38:41.03 sec 
Dead Time: 5.5% 

Geometry: 43 /9- 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 17-JAN-2000 16:40:00.96 
Decayed to: 17-JAN-2000 16:40:00.96 
Standard Deviations: 2 
Analysis Library: ENVGEA 

Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 
Analyst : sLH2 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 14:49:30.70 
Date of last efficiency calibration: 3-MAY-1999 14:52:33.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Fw %Err Fit Nuclides Activity 
uCi f L 

0 661.69* 1748077 1.49 1323.27 1315 16 0.2 
0 1173.13 113 1.78 2346.27 2338 17 31.3 
0 1274.08 65 1.11 2548.21 2542 14 49.3 
0 1322.95 137 2.30 2645.98 2638 16 23.4 
0 1332.78 117 1.06 2665.65 2658 14 23.9 
0 1764.87* 21 0194 3530.11 3523 14 73.9 

CS-137 1.3893+05 
CO-60 12.0 
EU-154 21.2 

CO-60 13.7 
BI-214 20.2 
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Summary of Nuclide Activity 
Sample ID : SOOT049-SAM 

Page : 2 
Acquisition date : 17-JAN-2000 16:40:00 

Total number of linea in spectrum 6 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 5 83.33% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L 
CO-60 5.27Y 1.00 1.2943+01 
CS-137 30.00Y 1.00 1.3893+05 
EU-154 8.59Y 1-00 2.120E+01 

Wtd Mean 
Uncorrected 

I . V V  L.G- --------- 
Total Activity : 1.3903+05 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

1.2943+01 0.246'3+01 19.03 
1.3893+05 0.002E+05 0.16 
2.120E+01 1.045E+01 49.29 

uCi/L 2-Sigma Error %Error Flags 

. .  
I. r9nm-K 7 - a  - 8* --------- 

1.3903+05 

Grand Total Activity : 1.3903+05 1.3903+05 

Flags: **K*' = Keyline not found **Me* = Manually accepted 
**E** = Manually edited **A** = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : SOOT049-SAM 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG-11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 
XE-131m 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-14 1 
CE-144 
CEPR-144 
EU-152 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 
PB-212 

Bckgnd 
Sum 

53503. 
31. 

321. 
36. 
63. 

48702. 
115. 
92. 

117. 
55. 
54. 

54332. 
27685. 
27684. 

9. 
36. 
97. 

433. 
33393. 
11919. 

429. 
42920. 
36336. 
50028. 
54151. 
12143. 
57216. 
47632. 
37647. 
48007. 
54559. 
47574. 
12195. 

102. 
17. 

54801. 
20215. 

16. 
54084. 
54233. 
54234. 
52637. 
42659. 
43447. 
38692. 
52628. 
13477. 
527’49. 
37567. 

370. 
58373. 

Energy 
(kev) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
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 
86.54 

482.18 
67.75 

279.20 
569.70 
217.36 
46.50 

727.18 
238.63 

Page : 3 
Acquisition date : 17-JAN-2000 16:40:00 

MDA 
(uCi/L) 

5.35803+02 
3.61983+00 
1.01353+02 
5.53323+00 
4.04473+00 
3.71373+02 
4.27473+00 
3.9028E+00 
4.23903+00 
6.62393+00 
7.38943+00 
5.81333+01 
9.79893+03 
4.43253+01 
2.54993+00 
1.10323+03 
4.07493+00 
3.27883+01 
4.98943+01 
6.62313+02 
7.92953+00 
1.03593+03 
6.33493+01 
7.0407E+01 
3.21353+01 
3.30483+01 
1.77033+02 
1.0443E+04 
1.15953+04 
5.12873+01 
1.39013+03 
6.51623+01 
3.32563+01 
3.99893+00 
1.24383+01 
3.41323+01 
1.5534E+02 
3.1104E+00 
5.62043+01 
2.49443+02 
4.98443+02 
1.0023E+02 
1.17233+02 
6.26273+01 
1.61323+02 
4.27893+01 
3.31773+01 
5.49823+02 
7.99433+03 
1.01273+02 
7.52473+01 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : SOOT049-SAM Acquisition date : 17-JAN-2000 16:40:00 

Bckgnd Energy MDA 
Nuclide sum (kev) (UCi/L) 

PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-2 3 2 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

48027. 
57691. 
69448. 

120. 
42955. 
43014. 
37710. 
49054. 
57081. 

66. 
38142. 
68613. 
42647. 
45275. 

65. 
46380. 
53455. 
38234. 
40680. 

351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 

1001.03 
63.29 

185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

4.68863+02 
8.35533+02 
9.01403+02 
1.75243+01 
3.19903+03 
1.50233+02 
5.75093+04 
9.53373+01 
3.00363+04 
5.83573+02 
2.16713+03 
5.45003+01 
3.10483+02 
1.23713+02 
1.36133+01 
1.32783+02 
4.33823+05 
2.86863+02 
8.64603+01 
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Worklist #: 32107 

* 222-S Laboratory Counting Room 17-JAN-2000 22:26:53.97 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

~~~~ " .  

Sample ID: SOOT000049-DUP 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.10000E+01 

Removed by: A - 
v >>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 Verified by: 
File Number: dka300:[spec.GEA2]2g2370.cnf 
Geometry: 43 A" 

Count Time: 0 02:30:00.00 sec 
Real Time: o 02:38:44.09 sec 
Dead Time: 5.5% 

u 0 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 17-JAN-2000 19:47:38.53 
Decayed to: 17-JAN-2000 19:47:38.53 

Analysis Library: ENVGEA 
Standard Deviations: 2 

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 14:52:33.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak 

It Energy 

Search Report 

Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi f L 

0 661.70* 1757559 1.49 1323.27 1315 16 0.2 
0 1173.03 115 1.58 2346.06 2339 12 30.5 
0 1274.60 72 1.97 2549.25 2544 12 36.9 
0 1323.03 173 1.76 2646.15 2640 16 17.7 
0 1332.49 115 1.48 2665.06 2658 15 23.7 

CS-137 1.3973+05 
CO-60 12.1 
EU-154 23.7 

CO-60 13.4 

1346 
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Page : 2 
Acquisition date : 17-JAN-2000 19:47:38 

Summary of Nuclide Activity 
Sample ID : SOOT000049-DUP 

Total number of lines in spectrum 5 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 4 80.00% 

Nuclide Type : 
Wtd Mean 
Uncorrected 

Nuclide Hlife Decay UCi/L 
CO-60 5.27Y 1.00 1.2853+01 
CS-137 30.00Y 1.00 1.3973+05 
Eu-154 8.59Y 1.00 2.3703+01 

Total Activity : 1.3973+05 
--------- 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

uCi/L 2-Sigma Error %Error Flags 
1.2853+01 0.241E+01 18.77 
1.3973+05 0.002E+05 0.15 
2.370E+01 0.8753+01 36.93 

1.3973+05 
- - - - - - - - - 

Grand Total Activity : 1.3973+05 1.3973+05 

Flags: WV* = Keyline not found *nM*n = Manually accepted 
88E81 = Manually edited 88An1 = Nuclide specific abn. limit 

347 



HNF-1698 REV. 0 

Minimum Detectable Activity Report 
Sample ID : SOOT000049-DUP 

Nuclide 

BE-7 
NA-24 
K-4 0 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG- 1 1 OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 
XE-131m 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 
PB-212 

AG-108m 

Bckgnd 
Sum 

53508. 
21. 
334. 
23. 
87. 

48818. 
102. 
110. 
126. 
54. 
63. 

54678. 
28045. 
28041. 

5. 
42. 
107. 
445. 

33738. 
11981. 

432. 
43431. 
36274. 
50443. 
54774. 
12248. 
57218. 
47517. 
38168. 
48253. 
54807. 
48428. 
12315. 

116. 
24. 

54761. 
20354. 

18. 
54653. 
54492. 
54493. 
52178. 
43049. 
43507. 
39152. 
52592. 
13517. 
52759. 
37686. 

414. 
58183. 

Energy 
(kev) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
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 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

727.18 
238.63 

Page : 3 
Acquisition date : 17-JAN-2000 19:47:38 

MDA 
( UCi / L) 

5.35833+02 
3.03923+00 
1.03383+02 
4.52063+00 
4.68783+00 
3.71813+02 
4.04233+00 
4.24023+00 
4.39423+00 
6.57383+00 
7.95103+00 
5.83173+01 
9.86223+03 
4.46093+01 
2.07703+00 
1.17573+03 
4.2694E+00 
3.32443+01 
5.0150E+01 
6.64013+02 
7.96133+00 
1.04203+03 
6.32943+01 
7.06973+01 
3.23193+01 
3.3189E+01 
1.77043+02 
1.04303+04 
1.16753+04 
5.14183+01 
1.39323+03 
6.5744E+01 
3.34193+01 
4.25343+00 
1.46123+01 
3.41203+01 
1.5587E+02 
3.28813+00 
5.64993+01 
2.50033+02 
4.99633+02 
9.97903+01 
1.17763+02 
6.26703+01 
1.62273+02 
4.27743+01 
3.32253+01 
5.49873+02 
8.00693+03 
1.06893+02 
7.51253+01 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : SOOT000049-DUP Acquisition date : 17-JAN-2000 19:47:38 

Nuclide 

BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-2 3 4M 
"H-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckqnd 
Sum 

12434. 
48385. 
57815. 
69848. 

108. 
42757. 
43472. 

49260. 
57441. 

62. 
38404. 
68945. 
43058. 
45575. 

58. 
46709. 
53851. 
38030. 
40999. 

37988. 

Energy 
(keW 

609.31 
351.92 
240.99 
186.10 
911.21 
84.37 

57.78 
312.17 
245.34 
1001.03 

63.29 
185.71 

101.07 

106.12 
129.30 
59.54 
74.67 

88.47 

86.48 

984.45 

MDA 
(UCi/L) 

7.36143+01 
4.7073E+02 
8.36433+02 
9.03993+02 
1.66803+01 
3.19163+03 
1.51033+02 
5.77193+04 
9.55363+01 
3.01303+04 
5.65163+02 
2.17453+03 
5.46313+01 
3.11973+02 
1.24123+02 
1.2908E+01 
1.33253+02 
4.35413+05 
2.86093+02 
a.6798~+01 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 32107 
Sample ID: SOOT000054-SAM 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.10000E+01 

* 222-S Laboratory Counting Room 18-JAN-2000 01:17:34.44 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Removed by: &J 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 Verified by: 
File Number: 
Geometry : 
Count Time: 
Real Time: 
Dead Time: 

- 
dka3OO:[spec.GEA2]2g2371.cnf 

0 02:30:00.00 sec 
0 02:41:03.37 sec 

43 @L /?/)do 

6.9% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 17-JAN-2000 22:35:58.47 
Decayed to: 17-JAN-2000 22:35:58.47 

Analysis Library: ENVGEA 
Standard Deviations: 2 

Analyst: VR 
Background Subtract: DKA3OO:[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 14:52:33.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

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

0 661.70* 2265284 1.50 1323.29 1315 16 0.1 
0 1174.17 62 2.20 2348.34 2340 22 86.5 
0 1323.00 270 1.87 2646.07 2636 16 14.3 

CS-137 1.800E+05 
CO-60 6.54 
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Summary of Nuclide Activity Page : 2 
Sample ID : SOOT000054-SAM Acquisition date : 17-JAN-2000 22:35:58 

Total number of lines in spectrum 3 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 2 66.67% 

Nuclide Type : 

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

CS-137 30.00Y 1.00 1.800E+05 1.800E+05 0.002E+05 

Wtd Mean Wtd Mean 
Uncorrected Decay Coir Decay Coir 2-Sigma 

c 
3.L.11 I . U U  b . 3 4 3 f i p  a. -I)% - 

- - - - - - - - - --------- 
Total Activity : 1.800E+05 1.800E+05 

Grand Total Activity : 1.800E+05 1.800E+05 

Flags: 1oKo8 = Keyline not found W8' = Manually accepted 
"E" = Manually edited *'Aqs = Nuclide specific abn. limit 
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Minimum Detectable Activity Report Page : 3 
Sample ID : SOOT000054-SAM Acquisition date : 17-JAN-2000 22:35:58 

Bckgnd Energy MDA 
Nuclide Sum W V )  (UCi/L) 

BE-7 
NA-24 
K-4 0 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZFWB-95 
RU-103 
RURH-106 
AG- 10 8m 
CD-109 
AG-11OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 
XE-131m 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
EA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

69551. 
19. 

323. 
27. 
98. 

62764. 
134. 
134. 
141. 
51. 
66. 

71032. 
35747. 
35744. 

13. 
43. 

117. 
621. 

44086. 
15824. 

618. 
55585. 
46326. 
64994. 
70680. 
15903. 
74534. 
61224. 
49034. 
62449. 
70441. 
62245. 
15752. 

137. 
19. 

70610. 
26628. 

14. 
70612. 
69920. 
69921. 
67856. 

58. 
55539. 
56899. 
50219. 
68000. 
17487. 
68180. 
48676. 

560. 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
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 

727.18 

(352 

6.1071M02 
2.88473+00 
1.01763+02 
4.93413+00 
4.97123+00 
4.21463+02 
4.59573+00 
4.65383+00 
4.644OE+OO 
6.40023+00 
8.1001E+00 
6.64493+01 
1.1130E+04 
5.03453+01 
3.0004E+00 
1.18773+03 
4.45993+00 
3.91123+01 
5.73063+01 
7.62613+02 
9.47703+00 
1.1784E+03 
7.15043+01 
8.02253+01 
3.67023+01 
3.77953+01 
2.02003+02 
1.1835E+04 
1.32283+04 
5.84803+01 
1.57913+03 
7.45113+01 
3.77743+01 
4.61093+00 
1.32823+01 
3.87333+01 
1.782031+02 
2.89883+00 
6.42023+01 
2.83143+02 
5.65783+02 
1.13763+02 
1.24733+01 
1.33713+02 
7.16453+01 
1.83723+02 
4.86248+01 
3.77693+01 
6.24903+02 
9.09723+03 
1.23843+02 



HNF-1698 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : SOOT000054-SAM Acquisition date : 17-JAN-2000 22:35:58 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-2 3 3 
UTH-2 3 3 
PA-2 3 4M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd 
sum 

75100. 
15844. 
61805. 
74602. 
89992. 

127. 
55088. 
55759. 
49021. 
63965. 
73879. 

75. 
49741. 
88564. 
55537. 
58874. 

73. 
60574. 
69778. 
49536. 
52288. 

Energy 
(keV) 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 

63.29 
185.71 
86.48 

101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uCi/L) 

8.53273+01 
8.30493+01 
5.39113+02 
9.50013+02 
1.02583+03 
1.80523+01 
3.62153+03 
1.70993+02 
6.55443+04 
1.08833+02 
3.41613+04 
6.1700E+02 
2.47393+03 
6.19023+01 
3.54183+02 
1.41033+02 
1.43593+01 
1.51733+02 
4.95493+05 
3.26403+02 
9.79903+01 



“F-1698 REV. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 32107 
Sample ID: SOOT000054-DUP Removed by: 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.10000E+01 

* 222-5 Laboratory Counting Room 18-JAN-2000 07:10:40.70 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

ALkt!LLL 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 Verified bv: 
File Number: 
Geometry : 
Count Time: 
Real Time: 
Dead Time: 

dka300:[spec.GEA2]2g2374.cnf 

0 02:30:00.00 sec 0 
0 02:41:07.54 sec 
6.9% 

43 PA / f  

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 18-JAN-2000 04:29:01.11 
Decayed to: 18-JAN-2000 04:29:01.11 

Analysis Library: ENVGEA 
Standard Deviations: 2 

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 14:52:33.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

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

0 661.70* 2276055 1.50 1323.28 1315 17 0.1 CS-137 1.8093+05 
0 1173.29 71 0.85 2346.59 2338 15 56.1 CO-60 7.45 
0 1323.22 234 1.90 2646.51 2640 14 17.2 
0 1333.38 46 1.70 2666.84 2659 13 60.5 CO-60 5.42 



HNF-1698 REV- 0 

Page : 2 
Acquisition date : 18-JAN-2000 04:29:01 

Summary of Nuclide Activity 
Sample ID : SOOT000054-DIP 

Total number of lines in spectrum 4 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 3 75.00% 

Nuclide Type : 

Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

CO-60 5.27Y 1.00 6.190E+00 6.191E+00 2.578E+OO 41.64 
CS-137 30.00Y 1.00 1.8093+05 1.8093+05 0.002E+05 0.14 --------- --------- 

Total Activity : 1.8093+05 1.809E+05 

Grand Total Activity : 1.8093+05 1.8093+05 

Flags: **K*I = Keyline not found **M** = Manually accepted 
41E11 = Manually edited **AI1 = Nuclide specific abn. limit 

,355 



Minimum Detectable Activity Report 
Sample ID : SOOT000054-DUP 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG-11 OM 
SN-113 

SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-14 1 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

TE-123m 

XE-131m 

Bckgnd 
SUm 

70161. 
16. 

297. 
27. 
77. 

63904. 
121. 
123. 
130. 
65. 
60. 

71430. 
36235. 
36233. 

9. 
41. 

123. 
595. 

44324. 
15783. 

592. 
55790. 
46756. 
65430. 
70614. 
16166. 
74686. 
61651. 
48912. 
62978. 
70916. 
62241. 
16059. 

132. 
19. 

71041. 
26359. 

13. 
70675. 
70225. 
70224. 
67581. 

59. 
55548. 
56928. 
50576. 
68310. 
17991. 
68242. 
48274. 

573. 

Energy 
(kev) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
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 

727.18 

HNF-1698 REV, 8 

Page : 3 
Acquisition date : 18-JAN-2000 04:29:01 

MDA 
(uci/L) 

6.13383+02 
2.66963+00 
9.76073+01 
4.89333+00 
4.42143+00 
4.25263+02 
4.38683+00 
4.48073+00 
4.4581E+OO 
7.14733+00 
7.74963+00 
6.66353+01 
1.12053+04 
5.06876+01 
2.60693+00 
1.16213+03 
4.56893+00 
3.82913+01 
5.74593+01 
7.61633+02 
9.27863+00 
1.18063+03 
7.18343+01 
8.04933+01 
3.66853+01 
3.81053+01 
2.02203+02 
1.18773+04 
1.32123+04 
5.87273+01 
1.58443+03 
7.45093+01 
3.81373+01 
4.52883+00 
1.32583+01 
3.88513+01 
1.77303+02 
2.86913+00 
6.42303+01 
2.83763+02 
5.67013+02 
1.13533+02 
1.25223+01 
1.33733+02 
7.16633+01 
1.84373+02 
4.87343+01 
3.83063+01 
6.25183+02 
9.05973+03 
1.25293+02 

1356 



HNF-1698 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : SOOT000054-DUP Acquisition date : 18-JAN-2000 04:29:01 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-2 3 2 
PA-2 3 3 
UTH-2 3 3 
PA-2 3 4M 
TH-2 3 4 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd Energy 
Sum (kev) 

75397. 
15891. 
62594. 
75320. 

133. 
55663. 
55943. 
49321. 
64221. 
74273. 

70. 
50063. 

89884. 

88720. 
55568. ~~~ 

58457. 

60502. 
70150. 

78. 

48966. 
52633. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245-34 
1001.03 

63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(UCiIL) 

8.54953+01 
8.31733+01 
5.4276E+02 
9.54563+02 
1.02523+03 
1.84523+01 
3.64033+03 
1.71273+02 
6.57443+04 
1.09053+02 
3.42523+04 
5.99663+02 

6.19563+01 
3.54283+02 
1.40533+02 
1.48373+01 
1.51643+02 
4.96803+05 
3.24523+02 
9.83123+01 

2.4818~+03 

357 



"F-1698 REV. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 32107 
Sample ID: SOOT055-SAM Removed by: 
Sample Size: 2.500003-04 L 

* 222-5 Laboratory Counting Room 18-JAN-2000 10:20:39.88 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Dilution Factor: 1.10000E+01 ALL* 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified bv: 
File Number: 
Geometry: 
Count Time: 
Real Time: 

--a - ~ - - - - - .. 
dka3OO:[spec.GEA2]2g2375.cnf 

0 02:30:00.00 sec 
0 02:41:22.16 sec 

43 / 7- 

Dead Time: 7.0% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 18-JAN-2000 07:38:44.56 
Decayed to: 18-JAN-2000 07:38:44.56 

Analysis Library: ENVGEA 
Standard Deviations: 2 

Analyst: sLH2 
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 14:52:33.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

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

0 661.69* 2332051 1.50 1323.26 1315 16 0.1 CS-137 1.8533+05 
0 1323.01 251 1.80 2646.11 2639 15 14.7 

358 



HNF-1688 REV. 0 
Summary of Nuclide Activity 
Sample ID : SOOT055-SAM Acquis 

Total number of lines in spectrum 
Number of unidentified lines 
Number of lines tentatively identified by NID 

Nuclide TVDe : 

tion date : 18-JAN- 

2 

1 50.00% 

Page : 2 
00 07:38:44 

- -  
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 1.8533+05 1.8533+05 0.002E+05 0.13 - - - - - - - - - - - - - - - - - - 

Total Activity : 1.8533+05 1.8533+05 

Grand Total Activity : 1.8533+05 1.8533+05 

Flags: l*K*l = Keyline not found llM1l = Manually accepted 
##E1* = Manually edited IIAI1 = Nuclide specific abn. limit 

359 



Minimum Detectable Activity Report 
Sample ID : SOOT055-SAM 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-5 1 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG- 11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 

AG-108m 

XE-131m 

Bckgnd 
Sum 

71621. 
20. 

312. 
35. 

111. 
65151. 

121. 
121. 
163. 
67. 
86. 
72. 

72448. 
37269. 
37267. 

6. 
49. 

110. 
633. 

45372. 
16198. 

660. 
57407. 
48572. 
66634. 
72789. 
16636. 
76173. 
63233. 
50498. 
64355. 
72550. 
63874. 
16334. 

157. 
19. 

72468. 
27068. 

15. 
72404. 
72262. 
72260. 
69659. 

60. 
57195. 
58692. 
51665. 
70191. 
18351. 
70372. 
49937. 

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-1898 REV. 0 

Page : 3 
Acquisition date : 18-JAN-2000 07:38:44 

MDA 
(UCi/L) 

6.1972E+02 
2.96613+00 
9.99303+01 
5.55153+00 
5.26173+00 
4.2 93 8E+02 
4.39263+00 
4.44253+00 
4.97083+00 
7.2512E+OO 
5.33573+00 
8.44563+00 
6.71063+01 
1.13643+04 
5.14033+01 
2.23013+00 
1.26203+03 
4.33433+00 
3.94773+01 
5.8 13 3 E+O 1 
7.71533+02 
9.7861E+00 
1.19753+03 
7.32123+01 
8.12283+01 
3.72443+01 
3.86533+01 
2.04203+02 
1.20283+04 
1.34243+04 
5.93643+01 
1.60253+03 
7.54783+01 
3.84623+01 
4.92193+00 
1.32693+01 
3.92383+01 
1.79663+02 
3.02483+00 
6.5010E+01 
2.87043+02 
5.75153+02 
1.15263+02 
1.26923+01 
1.35693+02 
7.27623+01 
1.06343+02 
4.93993+01 
3.86863+01 
6.34843+02 
9.2141E+O3 

360 



"F-I 698 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : SOOT055-SAM Acquisition date : 18-JAN-2000 07:38:44 

Nuclide SUm (kev) (uCi/L) 
Bckgnd Energy MDA 

BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-2 3 3 
UTH-233 
PA-234M 

U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

~11-234 

567. 

16385. 
63950. 
76687. 
92890. 

56763. 
57606. 
50295. 
65732. 

64. 
50967. 
91591. 
57201. 
60794. 

81. 
61929. 

50960. 
53643. 

77008. 

148. 

76284. 

70908. 

727. 18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88. 47 
57.78 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 

984.45 
101.07 

106.12 
129.30 
59.54 
74.67 

1.24653+02 
8.64013+01 

5.49363+02 
9.63193+02 
1.04223+03 
1.94133+01 
3.67603+03 
1.73793+02 

1.10323+02 
3.47113+04 
5.72523+02 
2.50413+03 
6.29493+01 
3.59443+02 
1.43313+02 
1.50423+01 
1.5342&+02 
4.9947E+05 
3.31043+02 
9.92483+01 

a.4450~+01 

6.6388~+04 

361 



HNF-1698 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 32107 
Sample ID: SOOT055-DUP Removed by: 
Sample size: 2.500003-04 L 
Dilution Factor: 1.10000E+01 

* 222-S Laboratory Counting Room 18-JAN-2000 13:18:13.25 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

, f L L i & h  J 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified bv: 
File Number: 
Geometry : 
Count Time: 
Real Time: 
Dead Time: 

dka3OO:[spec.GEA2]2g2376.cnf 

0 02:30:00.00 sec 
0 02:41:07.32 sec 

43 /9 L o o  

6.9% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 18-JAN-2000 10:36:37.05 
Decayed to: 18-JAN-2000 10:36:37.05 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: sLH2 
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 14:52:33.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

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

0 188.43 6852 5.39 376.75 371 15 29.1 
0 661.68* 2278851 1.50 1323.23 1315 17 0.1 
0 1322.77 260 1.86 2645.62 2636 18 14.6 
0 1332.77 53 1.06 2665.63 2657 15 44.9 

CS-137 1.811E+05 

CO-60 6.19 



HNF-1698 REV. 0 

Summary of Nuclide Activity 
Sample ID : SOOT055-DUP 

Page : 2 
Acquisition date : 18-JAN-2000 10:36:37 

Total number of lines in spectrum 4 
Number of unidentified lines 2 
Number of lines tentatively identified by NID 2 50.00% 

Nuclide Type : 

Nuclide Hlife Decay uci f L uCifL 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 6.1933+00 6.193E+00 2.783E+00 44.93 
CS-137 30.00Y 1.00 1.811E+05 1.811E+05 0.002E+05 0.14 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

--------- --------- 
Total Activity : 1.811E+05 1.811E+05 

Grand Total Activity : 1.811E+05 1.8 llE+05 

Flags: IIKfl = Keyline not found *W1 = Manually accepted 
llE1l = Manually edited IIAII = Nuclide specific abn. limit 



HNF-1698 REV. 0 

Minimum Detectable Activity Report 
Sample ID : SOOT055-DUP 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG- 10 8m 
CD-109 
AG- 11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-12 5m 
1-129 
1-131 
XE-131m 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 14 4 
EU-152 
EU-154 
EU-155 
HF-18 1 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

Bckgnd 
SUm 

69887. 
17. 

321. 
32. 

116. 
63284. 

112. 
126. 
139. 
63. 
71. 

70235. 
36336. 
36332. 

14. 
37. 

112. 
585. 

43880. 
15846. 

614. 
55733. 

65296. 
70437. 
16128. 
74652. 
61668. 
49102. 
63239. 
70902. 
62211. 
16157. 

127. 
25. 

71300. 
26535. 

14. 
70915. 
70585. 
70585. 
67363. 

53. 

56905. 
50491. 
68495. 
17708. 
68948. 
48584. 
567. 

48752. 

55878. 

Energy 
(kev) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
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 
727.18 

Page : 3 
Acquisition date : 18-JAN-2000 10:36:37 

MDA 
(uCi/L) 

6.12183+02 
2.77243+00 
1.01373+02 
5.3251E+00 
5.38363+00 
4.23203+02 
4.2311E+00 
4.51983+00 
4.61353+00 
7.06783+00 
8.39633+00 
6.60763+01 
1.12213+04 
5.07563+01 
3.15383+00 
1.11553+03 
4.36273+00 
3.7991E+01 
5.71723+01 
7.63143+02 
9.44683+00 
1.1800E+03 
7.3 3 47E+01 
8.0410E+01 
3.66393+01 
3.8060Ef01 
2.02163+02 
1.18783+04 
1.32383+04 
5.88483+01 
1.58433+03 
7.44913+01 
3.82533+01 
4.44213+00 
1.5106E+01 
3.89213+01 
1*7789E+02 
2.97353+00 
6.43393+01 
2.8448E+02 
5.68463+02 
1.13353+02 
1.19983+01 
1.34123+02 
7.16493+01 
1.84223+02 
4.880013+01 
3.80053+01 
6.28403+02 
9.08863+03 
1.24593+02 
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HNF-1698 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : SOOT055-DUP Acquisition date : 18-JAN-2000 10:36:37 

Nuclide 

PB-212 
81-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd Energy 
Sum (keV) 

75673. 
16210. 
62300. 
75318. 
90704. 

139. 
55394. 
55780. 
49343, 
64440. 
74458. 

74. 
50035. 
89499. 
55902. 
58616. 

62. 
60503. 
69812. 
49063. 
52874. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 

63.29 
185.71 
86.48 

101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(UCi/L) 

8.56503+01 
8.40003+01 
5.41473+02 
9.54553+02 
1.02993+03 
1.88493+01 
3.63153+03 
1.71023+02 
6.57593+04 
1.09243+02 
3.42943+04 
6.12673+02 
2.48113+03 
6.22273+01 
3.55343+02 
1.40733+02 
1.33263+01 
1.51643+02 
4.95613+05 
3.24843+02 
9.85363+01 
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Worklist #: 32107 
Sample ID: SOOT056-SAM 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.10000E+01 

* 222-S Laboratory Counting Room 18-JAN-2000 17:42:55.91 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Removed by: s 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 Verified by: 
File Number: dka3OO:[spec.GEA212q238O.cnf _ _  - -  
Geometry: 43 
Count Time: 0 02:30:00.00 sec 
Real Time: 
Dead Time: 

0 02:41:18.80 sec 
7.0% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 18-JAN-2000 15:01:06.84 
Decayed to: 18-JAN-2000 15:01:06.84 
Standard Deviations: 2 
Analysis Library: ENVGEA 

Background Subtract: DKA300:[SPEC.GEA2]2GBACK 
Analyst: sLH2 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 14:49:30.70 
Date of last efficiency calibration: 3-MAY-1999 14:52:33.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left hr %Err Fit Nuclides Activity 
uCifL 

0 27.52 6553 1.50 54.98 54 5 10.5 
4 36.90* 931 1.14 73.72 70 7 97.7 3.363+00 
0 661.67* 2321741 1.50 1323.21 1315 16 0.1 CS-137 1.8453+05 
0 1323.18 253 2.24 2646.45 2635 20 17.6 
0 1460.82* 27 2.48 2921.80 2914 18150.4 K-4 0 32.1 
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Summary of Nuclide Activity Page : 2 
Sample ID : SOOT056-SAM Acquisition date : 18-JAN-2000 15:01:06 

Total number of lines in spectrum 5 
Number of unidentified lines 3 
Number of lines tentatively identified by NID 2 40.00% 

Nuclide Type : 

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

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

!? .-.- .. 
1.  "-1E4-e: *=4.qw 

CS-137 30. OOY 1.00 1.8453+05 1.8453+05 0.002E+05 0.13 / '7hOO --------- --------- 
Total Activity : 1.8453+05 1.8453+05 

Grand Total Activity : 1.8453+05 1.8453+05 

Flags: IIK" = Keyline not found l1Ml1 = Manually accepted 
I1E1I = Manually edited lfA1l = Nuclide specific abn. limit 
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HNF-1698 REV. 0 

Minimum Detectable Activity Report 
Sample ID : SOOT056-SAM 

Nuclide 

BE-7 
NA-24 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-1O8m 
CD-109 
AG-llOM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 
XE-131m 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

Bckgnd 
SUm 

71255. 
20. 
21. 
93. 

64593. 
127. 
133. 
157. 
68. 
94. 
86. 

71835. 
37219. 
37214. 

4. 
53. 
134. 
601. 

45072. 
16210. 
654. 

57524. 
50354. 
66756. 
72413. 
16390. 
75842. 
63260. 
49499. 
63838. 
72299. 
63328. 
16297. 
120. 
15. 

72448. 
27293. 

12. 
72605. 
71797. 
71799. 
69585. 

60. 
57328. 
58224. 
51771. 
69662. 
18195. 
69900. 
49863. 
599. 

Energy 
(kev) 

477.59 
1368.55 
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 
727.18 

Page : 3 
Acquisition date : 18-JAN-2000 15:01:06 

MDA 
(UCiIL) 

6.18133+02 
2.9513E+00 
4.36083+00 
4.84823+00 
4.27553+02 
4.48243+00 
4.63783+00 
4.88463+00 
7.29843+00 
5.56023+00 
9.15573+00 
6.68233+01 
1.13563+04 
5.13673+01 
1.87893+00 
1.31663+03 
4.75503+00 
3.84923+01 
5.79413+01 
7.71803+02 
9.74013+00 
1.19873+03 
7.45403+01 
8.13023+01 
3.71483+01 
3.83673+01 
2.03763+02 
1.20303+04 
1.32913+04 
5.91263+01 
1.59983+03 
7.51553+01 
3.84183+01 
4.32643+00 
1.20663+01 
3.92333+01 
1.80403+02 
2.75693+00 
6.5100E+01 
2.86913+02 
5.7332E+02 
1.15203+02 
1.26593+01 
1.35853+02 
7.24723+01 
1.86533+02 
4.92133+01 
3.85223+01 
6.3271E+02 
9.20723+03 
1.28043+02 
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Minimum Detectable Activity Report (continued) Page 2 4 
Sample ID : SQQT056-SAM Acquisition date : 18-JAN-2000 15:01:06 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 

TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

PA-2 3 414 

Bckgnd Energy 
sum 

76897. 
16241. 
63832. 
76786. 
92082. 

138. 
57026. 
57332. 
50319. 
65235. 
75841. 

57. 
50823. 
90882. 
57309. 
60119. 

65. 
61898. 
71153. 
50136. 
53873. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 

63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

WDA 
(uCi/L) 

8.63393+01 
8.40783+01 
5.48683+02 
9.63813+02 
1.03763+03 
1.87313+01 
3.68453+03 
1.73383+02 
6.64043+04 
1.09913+02 
3.4610E+04 
5.42403+02 
2.50053+03 
6.27053+01 
3.59773+02 
1.42513+02 
1.35603+01 
1.53383+02 
5.00333+05 
3.28363+02 
9.94613+01 
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Worklist X: 32107 
Sample ID: SOOT000056-DUP 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.10000E+01 

* 222-S Laboratory Counting Room 18-JAN-2000 21:37:14.38 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Removed by: - 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 Verified by: 
File Number: dka3OO:[spec.GEA2]2g2382.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:41:08.82 sec 
Dead Time: 6.98 

Geometry : 43 

>>>>>>>>>> ANALYSIS INFORMATION <e<<<<<<<< 
Sample Count Time: 18-JAN-2000 18:55:38.23 
Decayed to: 18-JAN-2000 18:55:38.23 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: GL 
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 14:52:33.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
UCi/L 

0 661.67* 2287026 1.50 1323.21 1315 17 0.1 CS-137 1.8183+05 
0 1173.63 78 1.91 2347.26 2338 17 52.3 CO-60 8.20 
0 1323.00 252 1.94 2646.08 2638 19 17.1 
0 1332.13 79 1.44 2664.35 2657 14 24.7 CO-60 9.18 
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HNF-1698 REV. 0 

Summary of Nuclide Activity 
Sample ID : SOOT000056-DUP 

Page : 2 
Acquisition date : 18-JAN-2000 18:55:38 

Total number of lines in spectrum 4 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 3 75.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L UCi/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 8.9633+00 8.963E+OO 2.002E+00 22.34 
CS-137 30.00Y 1.00 1.8183+05 1.8183+05 0.002E+05 0.14 

Wtd Mean Wtd Mean 
Uncorrected Decay Coir Decay Corr 2-Sigma 

- - - - - - - - - - - - - - - - - - 
Total Activity : 1.8183+05 1.8183+05 

Grand Total Activity : 1.8183+05 1.8183+05 

Flags: "K1' = Keyline not found "M" = Manually accepted 
IIEII = Manually edited llA1l = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : SOOT000056-DUP 

Nuclide 

BE-7 
NA-2 4 
K-4 0 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG-11 OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 
XE-131m 
BA-133 
(3-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

AG-1O8m 

TE-123m 

TE-125m 

Bckgnd 
Sum 

70288. 
15. 

319. 
35. 
92. 

64197. 
131. 
125. 
172. 
60. 
67. 

71538. 
36399. 
36395. 

3. 
46. 

118. 
608. 

44289. 
15888. 

606. 
56191. 
49658. 
65487. 
71384. 
15817. 
74646. 
62130. 
49272. 
63014. 
71614. 
62694. 
15989. 

145. 
17. 

26692. 
10. 

70915. 
70716. 
70718. 
67976. 

49. 
55955. 
56993. 
50837. 
68868. 
17814. 
69024. 
48403. 

610. 

71184. 

Energy 
0-V) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
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 

727.18 

HNF-1698 REV 0 

Page : 3 
Acquisition date : 18-JAN-2000 18:55:38 

MDA 
(uci/L) 

6.13943+02 
2.64193+00 
1.0112E+02 
5.52803+00 
4.82153+00 
4.26233+02 
4.56053+00 
4.50673+00 
5.09383+00 
6.89023+00 
8.15303+00 
6.66853+01 
1.12313+04 
5.0800E+01 
1.68393+00 
1.23113+03 
4.48683+00 
3.86993+01 
5.74373+01 
7.64123+02 
9.38313+00 
1.18483+03 
7.40243+01 
8.05273+01 
3.68843+01 
3.76933+01 
2.02153+02 
1.19223+04 
1.32613+04 
5.87443+01 
1.59223+03 
7.47793+01 
3.80553+01 
4.73963+00 
1.27253+01 
3.88903+01 
1.78413+02 
2.5550E+00 
6.43393+01 
2.84753+02 
5.68993+02 
1.13863+02 
1.15543+01 
1.34213+02 
7.1704E+01 
1.84853+02 
4.89333+01 
3.81183+01 
6.28743+02 
9.07173+03 
1.29193+02 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : SOOT000056-DUP Acquisition date : 18-JAN-2000 18:55:38 

Nuclide SUm WeV) (uCi/L) 
Bckgnd Energy MDA 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-2 3 3 
Wl"-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

75467. 
16105. 
62154. 
75339. 
90658. 

130. 
55403. 
56216. 
49102. 
64138. 
74546. 

70. 
50043. 
89376. 
55962. 
58974. 

66. 
60887. 
69825. 
49584. 
53116. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 

1001.03 
63.29 

185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

8.55343+01 
8.37273+01 
5.4092Ef02 
9.54683+02 
1.02963+03 
1.82193+01 
3.63183+03 
1.71683+02 
6.55983+04 
1.08983+02 
3.43143+04 
5.99373+02 
2.48133+03 
6.21843+01 
3.55533+02 
1.41153+02 
1.36873+01 
1.52123+02 
4.95653+05 
3.26553+02 
9.87613+01 
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Worklist f: 32107 
Sample ID: SOOT000057-SAM 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.10000E+01 

* 222-5 Laboratory Counting Room 19-JAN-2000 00:26:47.67 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

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

Detector ID: GEA2 Verified by: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

- 
dka3OO:[spec.GEA2]2g2383.cnf 
43 
0 02:30:00.00 sec 
0 02:41:14.76 sec 
7.0% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 18-JAN-2000 21:45:01.93 
Decayed to: 18-JAN-2000 21:45:01.93 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: GL 
Background Subtract: DKA3OO:[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 14:52:33.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

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

0 661.67* 2301268 1.50 1323.22 1315 17 0.1 CS-137 1.8293+05 
0 1173.32 78 1.80 2346.66 2341 12 38.0 CO-60 8.27 
0 1322.88 255 2.03 2645.84 2639 16 14.4 
0 1332.23 71 1.26 2664.55 2658 14 36.4 CO-60 8.24 
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HNF-1698 REV. 0 
Page : 2 

Acquisition date : 18-JAN-2000 21:45:01 
Summary of Nuclide Activity 
Sample ID : SOOT000057-SAM 

Total number of lines in spectrum 4 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 3 75.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 8.2533+00 8.253E+OO 2.170E+00 26.29 
CS-137 30. OOY 1.00 1.8293+05 1.8293+05 0.002E+05 0.14 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-sigma 

- - - - - - - - - --------- 
Total Activity : 1.8293+05 1.8293+05 

Grand Total Activity : 1.8293+05 1.8293+05 

Flags: llK1l = Keyline not found lrM1l = Manually accepted 
llE1l = Manually edited IrAI1 = Nuclide specific abn. limit 
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HNF-1698 REV. O 

Minimum Detectable Activity Report Page : 3 
Sample ID : SOOT000057-SAM Acquisition date : 18-JAN-2000 21:45:01 

Nuclide 

BE-7 
NA-24 
K-40 
AR-41 
SC-46 
CR-51 
m-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG- 11 OM 
5"-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 
XE-13lm 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-14 1 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EW-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

AG-108m 

Bckgnd 
SUm 

70324. 
23. 

289. 
32. 

101. 
64585. 

150. 
121. 
114. 
68. 
67. 

71822. 
36626. 
36622. 

8 .  
41. 

122. 
584. 

44300. 
15659. 

621. 
56834. 
49738. 
65851. 
71708. 
16446. 

62614. 
49330. 
63842. 
71312. 
63050. 
16313. 

152. 
17. 

71775. 
26811. 

13. 
71925. 
71360. 
71360. 
68875. 

55. 
56219. 
57996. 
51221. 
69055. 
17745. 
69320. 
49301. 

559. 

75085. 

Energy 
(keW 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
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 
727.18 

MDA 
(UCi/L) 

6.14093+02 
3.1471E+00 
9.63063+01 
5.28353+00 
5.04073+00 
4.27523+02 
4.8508E+00 
4.43163+00 
4.19503+00 

8.15723+00 
6.68173+01 
1.12663+04 
5.09583+01 
2.43103+00 
1.17183+03 
4.54823+00 
3.79393+01 
5.74443+01 
7.58633+02 
9.50093+00 
1.19163+03 
7.40833+01 
8.07513+01 
3.69673+01 
3.84313+01 
2.02743+02 
1.19693+04 
1.32683+04 
5.91283+01 
1.58883+03 
7.49903+01 
3.84363+01 
4.83533+00 

3.90503+01 

2.82683+00 
6.47953+01 
2.86043+02 
5.71573+02 
1.14613+02 
1.21943+01 
1.3453E+02 
7.23303+01 
1.85543+02 

3.80453+01 
6.30093+02 
9.15543+03 
1.23743+02 

7.2805~+00 

i.2853~+01 

i.7881~+02 

4.8999~+01 
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"F-1698 REV- 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : SOOT000057-SAM Acquisition date : 18-JAN-2000 21:45:01 

Nuclide Sum (kev) (uCi/L) 
Bckgnd Energy MDA 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-2 3 4M 
TH-234 
U-235 
NP-237 
U-2 3 7 
NP-238 
NP-2 3 9 
PU-239 
AM-241 
AM-243 

76684. 
16171. 
62827. 
76213. 
91229. 

126. 
55943. 

49367. 
64713. 
74983. 

85. 
50009. 
90104. 
56226. 
59845. 

90. 
61066. 
70793. 
49746. 
53599. 

56787. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 

57.78 
312.17 
245.34 
1001.03 

63.29 
185.71 

101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

8 8 .  47 

86.48 

8.62203+01 
8.38993+01 
5.44143+02 
9.60203+02 
1.03283+03 
1.79683+01 
3.64943+03 
1.72553+02 
6.57753+04 
1.09473+02 
3.44143+04 
6.57053+02 
2.48053+03 
6.24373+01 
3.56373+02 
1.42193+02 
1.58473+01 
1.52343+02 
4.99073+05 
3.27093+02 
9.92083+01 
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HNF-1698 REV 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 Laboratory Counting Room 19-JAN-2000 07:32:08.87 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 32107 
Sample ID: SOOT57-DUP 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.10000E+01 

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

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

Detector ID: GEA2 Verified bv: 
File Number: 
Geometry : 
Count Time: 
Real Time: 
Dead Time: 

dka300:[spec.GEA2]2g2388.cnf 
43 
0 02:30:00.00 sec 
0 02:41:13.49 sec 
7.08 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 19-JAN-2000 04:50:25.30 
Decayed to: 19-JAN-2000 04:50:25.30 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: MB 
Background Subtract: DKA3OO:[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 14:52:33.45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

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

0 661.67* 2300950 1.50 1323.22 1315 17 0.1 
0 1172.95 82 2.02 2345.92 2337 20 53.3 
0 1322.92 269 2.09 2645.92 2636 19 16.4 
0 1460.97* 38 1.89 2922.10 2916 14117.8 
0 1763.84* 17 2.73 3528.05 3518 16102.5 

CS-137 1.8293+05 
CO-60 8.63 

K-40 45.3 
BI-214 16.3 
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HNF-1698 REV. 0 

Summary of Nuclide Activity Page : 2 
Sample ID : SOOT57-DUP Acquisition date : 19-JAN-2000 04:50:25 

Total number of lines in spectrum 5 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 4 80.00% 

Nuclide Type : 

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

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-sigma 

6 ~ 77-1 ll7- 

0 .  o m  -. 1 6'1 d q  - -  
8tq 

lU- 2N 
1.8293+05 f?JG+30 

CS-137 30.00Y 1.00 1.8293+05 1.829E+05 0.002E+05 0.14 
Sr. 2i- i  ~- . -- - - _ _  _ -  

I . U U  I.0 t u 1  1. m u i  s .otdEitur - - - - - - - - - --------- 
Total Activity : 1.829E+05 

Grand Total Activity : 1.8293+05 1.8293+05 

Flags: "K" = Keyline not found l*Mel = Manually accepted 
"Elr = Manually edited "A" = Nuclide specific abn. limit 
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"F-1698 0 
Minimum Detectable Activity Report Page : 3 
Sample ID : SOOT57-DUP Acquisition date : 19-JAN-2000 04:50:25 

Nuclide 

BE-7 
NA-24 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG-11OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 
PB-212 

AG-108m 

XE-131m 

Bckgnd 
sum 

70941. 
14. 
41. 
84. 

64494. 
124. 
128. 
137. 
54. 
66. 

71830. 
36547. 
36542. 

7. 
42. 
119. 
655. 

44867. 
16047. 

647. 
56515. 
49780. 
65953. 
71108. 
16176. 
75220. 
62566. 
49971. 
63630. 
71721. 
62736. 
16374. 

155. 
19. 

71383. 
26965. 

9. 
71756. 
71162. 
71162. 
68417. 

54. 
56034. 
57420. 
51221. 
69103. 
17822. 
69176. 
49279. 

584. 
76837. 

Energy 
(kev) 

477.59 
1368.55 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
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 

727.18 
238.63 

MDA 
(uci/L) 

6.16773+02 
2.57983+00 
5.96063+00 
4.61523+00 
4.27223+02 
4.43653+00 
4.55093+00 
4.57223+00 
6.58353+00 
8.12373+00 
6.68203+01 
1.12533+04 
5.0903E+01 
2.4053E+00 
1.1845E+O3 
4.49453+00 
4.01253+01 
5.78093+01 
7.67933+02 
9.69303+00 
1.18823+03 
7.41143+01 
8.08133+01 
3.68133+01 
3.81173+01 
2.02923+02 
1.19643+04 
1.33543+04 
5.90303+01 
1.59343+03 
7.48043+01 
3.85093+01 
4.89443+00 
1.32953+01 
3.89443+01 
1.79323+02 
2.37873+00 
6.47193+01 
2.85643+02 
5.70783+02 
1.14233+02 
1.2070E+01 
1.34313+02 
7.19713+01 
1.85543+02 
4.90163+01 
3.81263+01 
6.29443+02 
9.15333+03 
1.26413+02 
8.63053+01 

I380 



"F-1 698 REV. o 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : SOOT57-DUP Acquisition date : 19-JAN-2000 04:50:25 

Bckgnd Energy 
Nuclide Sum (kev) 

PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

63087. 351.92 5 
76145. 240.99 9 
91477. 186.10 1 

137. 911.21 1 
56237. 84.37 3 
56782. 
50058. 
65154. 
75140. 

85. 
50234. 
90274. 
56039. 
59636. 

78. 
60906. 
71012. 
50032. 
53744. 

88.47 
57.78 
312.17 
245.34 

1001.03 
63.29 

185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
uCi/L) 

4 5 2 OE+O 2 
59 7 7 E+02 
03 42E+03 
8700E+01 
65903+03 

1.72543+02 
6.62323+04 
1.09843+02 
3.44503+04 
6.54313+02 
2.48613+03 
6.24963+01 
3.55773+02 
1.41943+02 
1.47683+01 
1.52143+02 
4.99843+05 
3.28023+02 
9.93423+01 
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HNF-1698 REM 0 
worklistdata2 Version 3.0 01/04/99 Page: I 
OIN8/00  08:26 

LABCORE Completed Worklist Report for Worklist# 32106 

Analyst: crj Instrument: AB10 Book#. 

Method LA-220-101 RevlMod E -  5 
Worklist Comment: SY-102 GRAB 5 FOR @SR90-01 RTS 

h T y p e  Sample# R A Test Matrix Actual Found DLorYield Unit 

1.00 1.16L+01 ia6.000 uctjrr. 

6 -LE 800T000051 0 e8190-01 SR90-01L LIWID I .  oar+oo 

13 DDD 800T000057 0 e81190-01 BR90-01C LIWID 100 8.95E+01 
1 

Units shown for QC (BLK/BKG) may not reylect the actual units. 
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HNF-1698 REV. 0 
worklistdata2 Version 3.0 01/04/99 Page: 2 
01/18/00 08:26 

LABCORE Completed Worklist Report for Worklist# 32106 
5eq ' I w  m P l e f f  K A 'Lest Matnx Act u51 Found UL or Yield U nit 

Final page for worklist# 32106 

Analyst Signature Date Analyst Signature Date 

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



Page: I 
HNF-1698 R W -  0 01/11/00 14:44 

ws2 LABCORE Data Entry Template for Worklist# 32106 

Analyst: C~LT Instrument: ABOO $10 BOOM W ~ S ?  
Method LA-220-101 Rev/Mod F--< 
Worklist Comment: SY-102 GRAB 5 FOR @SR90-01 RTS 

S Type Sample# R A Test Matrix Group# Project 

1 STD @SR90-01 LIQUID 

2 BLNK @SR90-01 LIQUID 

3 BLNK/BKG @SR90-01 LIQUID 

4 SAMPLE SOOT000049 0 @SR90-01 LIQUID 20000008 SY-102 GRAB5 
AnalyteB Requested: SR90-01 , SRgO-OlC, SR90-01E 

5 DUP SOOT000049 0 @SR90-01 LIQUID 

6 SAMPLE SOOT000054 0 BSR90-01 LIQUID 20000008 SY-102 GRABS 
Analytes Requested: SR90-01 , SR90-01C. SR90-01E 

7 DUP SOOT000054 0 @SR90-01 LIQUID 

8 SAMPLE SOOT000055 0 @SR90-01 LIQUID 20000008 SY-102 GRABS 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

9 DUP SOOT000055 0 @SR90-01 LIQUID 

10 SAMPLE SOOT000056 0 BSR90-01 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

11 DUP SOOT000056 0 @SR90-01 LIQUID 

12 SAMPLE SOOT000057 0 @SR90-01 LIQUID 20000008 SY-102 GRABS 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

13 DUP SOOT000057 0 BSR90-01 LIQUID 

Final page for worklist # 32106 

Data Entry Comments: 

~ 

S = Woorklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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HNF-1698 REV. 0 

WORKBOOK PAQE 8TD1 

ample Count Rate (Re) = (Total Counts (TC) I Count Tme (CT)) - Baokground In cpm (BKG) 
r-89/90 CONC in pCllmL REPLACE RS WITH RMAX IF RS<-WND RSWOOR REPUCE R 8  WITH Lc IF R8.0 

'1 OOO/((Cl+C2*(I-e to the power of ((-natural log 2)B4.2PT)))SSTEC7220000) 
= Half Life for Y-90 and Rec. = Fractional Carrier Recove~y ((W2-Wl) / (CVA O.lOO0)) 

Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG CT).I .96) 
r Recovery = (Net Weight / Expected weight) 100 
ed weight = CVA * 0.1 

Lwah and Leas Than Values are determined from Procedure LA-508-002. 
e (hours) =((DOC - SD) '24) + (TOC - ST) I 100 

. CRJ D.(.: 16Jan-2000 
SAC D*. /Q -Ad 

STANDARD WB3 R W  2 0 ZZOlONML W 

1385 

Ol/l(v2oOo W.5037 



ample Count Rate (RE) = (Total Counts (TC) I Count Time (CT)) -Background in cpm (BKG) 
r-8QlsO CONC in p C i  
S*DF%DF/((CI+C2*(1-a to the power of ((-natural log 2)ES4.2*DT)))%SREC%?20000) 
OTE: 84.2 = Half Lfe for Y-90 and Rec. = Fradjonal Carrier Recovety ((W2-Wl) I (CVA O.lOO0)) 
W e  Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG CT)).l .W 
ermnt Carrier Recovery = (Net Weight I Expected weight) * 100 
OTE Expected weight = CVA * 0.1 
atection Lev& and Leos Than Values are determined from Procedure LA-508-002. 

R.p*a  RS with RMAX W RS-Lc d RS-0 of R- RE w*h Lc I RSrO 

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

,386 
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HNF-1698 REV. 0 
WORKBOOK PAGE: SAM4 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-BWO CONC in pCilL 
RS*DFPDFI((Cl+CZ*(l-e to the power of ((-natural log 2)~4.2*DT)))*SS~EC222WOO) 
NOTE: 64.2 = HM Life for Y-g0 and Rec. = Fractional Carrier Recovery ((W2-Wl) I (CVA O.lOO0)) 
R~eCoun~gError=(TheSquareRootofCTC+BKG'CT)I(TC-BKG.CT))I.BB 
Percent Canier Recovery = (Net Welght I Expected weight) 100 
NOTE: Expwted weight = CVA 0.1 
Detection Lev& and Lea6 Than Values are deteninsd from Procedure LA50Boo2. 
Delta Time (houn) 

R . d r u  RS Wnh R W  1 RS-Lc d R S I . 0  w R.P*O R 8  **h Le Y RSQ 

((DOC - SD) *24) + (TOC - ST) I100 

Signature of Chemist: SAC DatW / s A m  I 
SAMPLE.WE1 REV 2.0 2iQ10NML J 
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HNF-1698 REV. 0 

WORKBOOK PAQE DUP6 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-0 CONC in p C i  R-CS RS wm, RMAX nRs-Lc.nd RSA OT R- RS **k L ~ Y R O  

SPFPDF/((Cl+CZ*(l-e to the power of ((-natural log 2)B4.2*DT)))%VRECm0000) 
OTE: 64.2 = Hslt Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) I (CVA O.lOO0)) 
eWm Counting Error = (The Square Root of (TC + BKG CT) I (TC - EKG CT)).l .W 
m8nt C.nkv Recovery = (Net Weight I Expscied weight) * 100 

W h t  = CVA'O.1 
and Lesa Than Valued are determined from Procedure LA5okoo2. 

dt.Tlme(hOUn)=((DOC-SD)'24)+ (TOC-ST)/lOO 

DETECTION 
LEVEL 

X53E42 
pCUmL 

- CRJ D.1.: 18Jan4000 

0 (OAmz---- SAC 0.1.: / K d G - d  
SAMPLE.WB1 REV 2.0 i2010NML 

1:\2201 ONDUNZIOB.WB1 

388 
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HNF-1698 RRI. 0 

Sample Count Rate (Re) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in p c i i  
RS*DF*DDF/((Cl+C2’(1-e to the power of ((-natural log 2)/S4.2*DT)))”SSTEC7220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA O.lOO0)) 

dative Counting Error = (The Square Root of (TC + BKG CT) I (TC - BKG CT))*1.96 
m t  Carrier Recovery = (Nat Weight I Expected weight) I00  

R a p h a  RS vvith RMAX n RSI-LC ud ~ 8 r - o  cw R+ RS w*h LC Y RSQ 

wdght = CVA 0.1 
and L ~ M  Than Values are determined from Procedure lA-508002. 

Time (houn) = ((DOC - SD) 24) + (TOC - ST) I100 

DETECTION 
LEVEL 

alyst: n / CRJ D a k  1Wan-2000 
ignatun of Chemlst: OV - o&&---- SAC D.k ,e - .sa 
SAMPLE.WB1 REV 2.0 22010NML 

389 
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HNF-1698 REV. 0 

Sample Count Rate (Re) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-BWDO CONC in p C i  
RS'DF'DDF/((Cl+C2'(1-e to the power of ((-natural log 2)I84.2PT)))*SST?EC2u00o0) 
NOTE: 84.2 = H a l  Ma for Y-go and Rec. = Fractional Carrier Recovm I W - W l I  /ICVA O.lO0011 

R & m  R S  wiIh RNAX il RS-Lc and RSI-O cf R . p * o  RS wlh Lc IRSq 

. .. , .  .. 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG CT))V .86 
Percent C a h r  Reamvery = (Net Weight I Expected weight) * 100 
NOTE: Expeaed wdght = CVA '0.1 
Daection Lwd. and Leu Than Values are determined from Prowdura LMO8002. 
Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) I 100 



HNF-1698 REV. 0 
WORKBOOK PAGE! SAME 

I I 
Sample Count Rete (Rs) = (Total Count8 (TC) I Count Time (CT)) - Background in cpm (BKG) 

RS'DPDDF/((Cl+CZ*(l-a to the power of ((-natural log 2)/e4.2'DT)))SSREC2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Camer Recovery ((W2-WI) / (CVA O.lOO0)) 
Rd.tiw Counting Error = (The Square Root of (TC + BKG CT) I (TC - BKG CT))g .88 
Percent Carder Recovery = (Net Weight / Ewpected weight) * 100 
NOTE: Ewpeaed weight = CVA 0.1 
Daectlon Lev& and Less Than Valuer are determined from Procedure LA-50&002. 
Deb Time (hours) = ((DOC - SD) '24) + (TOC - ST) I100 

R a w  RS w4th RMAX il RSe-Ls and RSr-0 OT R e  RS MUI Lc Y R S 4  rsr4g/go CONC in pCfi 

DETECTION 
Br-80180 CONCENTRATION Z.ZSE+OO WUmL LEVEL 

3.48E02 
pCUmL 

nalyst: CRJ D.t.: 18Jm-2WO _- 
bnature d Chemht: SAC D h  / R 4 &  

-/22010NML 
- 

SAMPLE.WB1 REV 2.0 

391 
01118Rm 06:50:18 



HNF-I 698 REV. 0 
WORKBOOK PAQE DUPO 

Sam* Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 

RSPFPDFI((Cl+C2*(1-a to the power of ((-natural log 2 ) B 4 . 2 ' D T ) ) ) S S ' R E C ~ )  
NOTE: 64.2 = Half Llfa for Y-00 and Rec. = Fractional Canier Recovery ((WZ-W1) I (CVA O.lOO0)) 
Rdathra Counting Error = (The Square Root of (TC + BKG CT) I (TC - BKG CT)p1 .M 

Sr-89/90 CONC in pciR RBpkca R S  Wnh RMAI I( RSg-Lc nd R-10 of Rapkc# RS n*h Lc W R84) 

_ _ - -  
Percent Canier Recovery = (Ne4 Wdght I Ewpected weight) 100 
NOTE Expecbd weight = CVA 0 1 

on Lavah and L m  Than Valuea are datarminad from Procedure LA5OgOo2. :.:;:.;::::JDaeai ... ... 
~ . .  

DETECTION 
LEML 

3.IOEQZ 
NUmL 

II IPERCENT CARRIER RECOVERY 90.4% I 

- .  __ GRJ D R k  18Jan-2000 
\ SAC D*: e 4 . 0 - d  

SAMPLE.WE1 REV2.0 22010NML 

'392 
01He42WO WW.18 



WORKBOOK PAaE: SAM10 

HNF-1698 REV. 0 

W U l D  PLE COUNT RATE 

ampre Count Rate (Re) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
r80/90 CONC in pCVL 
SPFPDFI((Cl+C2'(1-a to the power of ((-natural log 2)B4.2'DT)))*SSWECm0000) 
OTE:64.2=H&YUh,forY-OOand Rec. = FracUonalCanierRecovsry((W2-Wl)I(CVA'0.1000)) 
d.tive Counling Error = (The Square Root of (TC + BKG * CT) I (TC - BKG CT)pl.W 

R e p k u  RS with RMAX if RS-Lc and RSr-0 a R a p k a  RS rrlh Lo I RS.0 

t C e h r  Recovery = (Net Weight I Expected weight) * 100 
. E!fpecMweigM=CVA'O.l 

Time (houn) = ((DOC - SD) * 24) + (TOC - ST) I 1  00 
n L W  and Leas Than Velum are determined from Procedure IA-SO8002. 

nalyst - I  CRJ D.t.: 18Jan-2000 
Signatured Chernlst c (/g?w SAC D a k  / C 4 &  I 

SAMPLE.WB1 REV 2.0 ZZOlONML 

093 
01/18/2000 08:50:18 



HNF-1698 REV. 0 
WORKBOOK PA= DUPll 

ampla Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 

SPFVDF/((Cl+C2*(1-a to the power of ((-natural log 2)B4.2*DT)))%S~ECm0000) 
OTE: 64.2 = Half Life for Y-00 and Rec. = Fractional Carrier Recovery ( W - W I )  I (CVA 0.1OOO)) 
dalh Counding Error = (The Square Root of (TC + BKG CT) I (TC - BKG 'CT))Y.W 
orcent CnMr Recovery = (Net Weight I Expctad weight) * 100 
OTE: ExpacWwaight=CVA*O.l 
otectbn Lave48 and Laas Than Valusa are determined from Procedure LA-5OBoo2. 
ob Time (houm) =((DOC - SD) '24) + (TOC - ST) I100 

r%WQO CONC in pCR R e p b c x  RS Wnh RMAX ibRS<~Lc.nd R 8 r 0  a R&m R 8  u*h LclRSQ 

DElECTK)N 
LEVEL 

3.HE02 
WUmL 

394 
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HNF-1698 REV. 0 
WORKBOOK PAOE SAM12 

ample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG) 
r-89/90 CONC In pCJL 
SVFVDF/((Cl+C2*(1-e to the power of ((-natural log 2)/84 2VT)))FiS7?ECm0000) 

daUva Counling Error = (The Square Root of (TC + BKG CT) I (TC - BKG CT))Y.W 

3TE: Expactdwdght = CVA'O 1 

dt. Tima (hours) = ((DOC - SEI) 24) + (TOC - ST) I 1  00 

Replam RS wlth RMAX I( R5-Lc and R8-0 a R o p k 4  RS wlh Lc I R S a  

NOTE: 84.2 = Half Ute for Y-Bo and Rec = Fracbonal Carner Recov~y ((WZ-Wl) I (CVA O.lOO0)) 

Percent C m W  Roccovery = (Net Weight I Expeaed weight) 100 

Daectlon Lwdr and Law Than Values are determined from Procedure LA406oo2. 

nalyd: /CRJ D.t.: 18-Jan-3000 

ignature of Chomlrt: (2s- SAC D.t.: / <od 
SAMPLE.WB1 REVZ.0 21010NuL W 

I. . 
,395 
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HNF-1698 REV. 0 

Sample Count Rate (Re) = (Total Counts (TC) I Count Time (CT)) -Background in cpm (BKG) 
Sr-EQKIO CONC in p C K  
RSPFPDF/((Cl+C2'(la to the power of ((-natural log 2)ls4.2PT)))'SS%EC7220000) 
NOTE: 64.2 = Hdl Me for Y-QO and Rec. = Fractional Cenier Recovery ((W2-Wl) I (CVA * O.lOO0)) 
Relrtkre Counting Error = (Tho Square Root of (TC + BKG CT) I (TC - BKG CT))'I .W 
Percent Canier Recovery = (Net Weight I Expected weight) 100 
NOTE: Exp&dweight=CVA*O.I 
Detodon Lave4 and Len Than Values are determined from Procedure LAs08-002. 

R W c 8  RS WlM RMAX I RS-Lc and R S d  a R q h a  RS with Lc I RSsO 

Ddt.  Tlma (houm) =((DOC - SD) '24) + (TOC - ST) I 100 

. CRJ Date: l(Wan-2000 
SAC Data: / E +  la4 

SAMPLE.WB1 REV 2.0 2ZOlONML 

1396 
01,18/2aoo OB:M:18 



worklistCita2 V:rsion 3.0 01/04/99 
01/19/W 09:m 

HNF-1698 REV. 0 page: I 

LABCORE Completed Worklist Report for Worklist# 32109 

Analyst: akl Instrument: AB16 Book#. 
Method LA-953-104 Rev/Mod 13.3 
Worklist Comment: SY-102 GRAB5 FOR @AM24102 RTS 

h seq pe PI& R A Test Found DLorYield Unit 

1 STD 0 -4102 AM241011 LIQUID 1.00 1.76atoo 1.760 b Ct m r  

7.180 b Ct. .rrO 

~ 0 0 T 0 0 0 0 5 5  0 -4102 U243011 LIQUID 1.00 1.31.+01 13.100 E 

Units shown for QC @LK/BKG) may not r@lect the actual units. 



workliskiata2 kmion 3.0 01/04/99 
O I / I 9 / 0 0  #:M 

HNF-1698 REV. 0 Page: 2 

LABCORE Completed Worklist Report for Worklist# 32109 
seq 'Wpe -PlM K A Test Matrix Actual Found UL or  ad unit 

9 S-LE soo~oooo5s o WLIIIO~ M ~ J O ~  LIQUID n/x 5.aoz-04 S.80.-004 uCi/lc 
i.ooz+oa % Et. .*rO= 

1 
1 
1 
1 
1 
1 
1 
1 
1 

i.oox+oa % Et. .reo= 
1 
1 
1 

Final page for worklist# 32109 

. 

Analyst Signature Date Analysl Signature Date 

_ -  

Units shown for QC (BLKUBKG) may not rqlect the actual units. 
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HNF-1698 REV. 0 
Ol/ll/N 14:46. Page: I 
ws2 LABCORE Data Entry Template for Worklist# 32109 

Analyst: &v Instrument: AM01 Book# 'flnb ,fj- 7 
Method: LA-953-104 RevlMcd &.?) 
Worklist Comment: SY-102 GRABS FOR @AM24102 RTS 

S Type Sample# R A Test Matrix Group# Project 

1 STD @AM24102 LIQUID 

2 BLNK @AM24102 LIQUID 

3 SAMPLE SOOT000049 0 @AM24102 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: AM24101 , AM24101E, AM24101T. CM24301 , CM24301E 

4 DUP SOOT000049 0 @AM24102 LIQUID 

5 SAMPLE SOOT000054 0 @AM24102 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: AM24101 , AM24101E, AM24101T, CM24301 , CM24301E 

6 DUP SOOT000054 0 @AM24102 LIQUID 

7 SAMPLE SOOT000055 0 -24102 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: AM24101 , AM24101E, AM24101T, CM24301 , CM24301E 

8 DUP SOOT000055 0 @AM24102 LIQUID 

9 SAMPLE SOOT000056 0 @AM24102 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: AM24101 , AM24101E, AM24101T, CM24301 , CM24301E 

10 DUP SOOT000056 0 @AM24102 LIQUID 

11 SAMPLE SOOT000057 0 @AM24102 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: AM24101 , AM24lOlE, AM24101T, CM24301 , CM24301E 

12 DUP SOOT000057 0 @AM24102 LIQUID 

Final page for worklist # 32109 

-a 
b'ature ate 

Data Entry Comments: 

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

!399 



"F-1698 REM 0 

222-5 Analytical Laboratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 
WL32109-STD-AM 

File ID: 2a2045.CNF 

Counted on: 1/10/ 0 @20:41 
Detector: AEA2 
Geometry number: 1 
count time: 20609. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1430.0 1430.0 300.869 300.069 14.000 7.296 7.000 2.635 
2 1395.5 1395.5 254.617 254.780 12.000 5.797 6.000 2.002 

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 0.505 5.479 5.472 0.0070.03 52.94 1.2 254.4 0.115E-03 

PU230 5.407 5.472 0.015 332.1 0.150E-03 
2 Am243 0.477 5.266 5.260 0.0060.03  50.05 1.3 220.3 0.103E-03 ----- - - - - - - - - - 

Totals: 0.902 <--valid peaks only--> 102.99 

DETECTOR CALIBRATION 
Energy(l4EV) = 4.000 + (0.0046)*Channel 
Energy range (MeV): 4.000 TO 6.443 

(Data reduction compression factor: 1.) 
Efficiency = 0.2214 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

Total % Recovery 
50331.0 100 .000 
50331.0 100.000 
49440.4 90.246 
002.6 1.754 

Analyzed by: 
GL 

I 400 



. 
HNF-1698 REV. O 

Spectrum 2a2045.CNF 
1 Legend: Raw = .... Modeled Peaks = l l Z 1 . . ,  etc Display Max.: 10373.5 

2 . . 2  ..... 2 ............. 2 .............................. 2.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . z . . .  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2  
2.1.. . . . . . . . . .1 . . . . . . . . . . . :. . . .1 ...................................... 1.. 
.....................................................................l ........................... 1 
1.. . 

1401 



, . .  .. 

Raw Data Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
171 
18 1 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
3 11 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

- 
0 .  0 .  
0. 0. 
0. 1. 
1. 0. 
1. 1. 
0. 0. 
3. 0. 
0. 0. 
0. 1. 
0. 1. 
2. 0. 
1. 0. 
2. 1. 
0. 3. 
4. 1. 
4. 1. 
4. 2. 
2. 3. 
5. 2. 
8. 2. 
12. 12. 
21. 26. 
53. 66. 
135. 155. 
416. 491. 
1299. 1347. 
274. 186. 
99. 112. 
199. 254. 
685. 781. 
1601. 1501. 
164. 161. 
1. 2. 
0. 0. 
0. 2. 
2. 0. 
2. 0. 
3. 0. 
0. 0. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0. 
0. 0. 

511 0. 0. 

- 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
5. 
6. 
1. 
5. 
3. 

13. 
12. 
28. 
65. 
167. 
545. 
1350. 
154. 
84. 
257. 
892. 
1384. 
112. 
0. 
0. 
3. 
3. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
0. 
0. 
2. 
1. 
1. 
1. 
0. 
0. 
0. 
2. 
2. 
1. 
1. 
2. 
2. 
3. 
4. 
7. 
11. 
14. 
31. 
66. 
188. 
631. 
1508. 
144. 
94. 
289. 
926. 
1144. 
62. 
1. 
1. 
0. 
2. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

2a2045.CNF 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
1. 
7. 
1. 
0. 
2. 
1. 
1. 
6. 
6. 
7. 
20. 
37. 
63. 

209. 
662. 
1568. 
159. 
136. 
298. 
1029. 
843. 
65. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  

0 .  
0. 
0. 
0. 
2. 
0. 
1. 
1. 
0. 
1. 
2. 
0. 
2. 
0. 
4. 
3. 
6. 
5. 
8. 
8. 
13. 
32. 
95. 
253. 
779. 
1472. 
141. 
121. 
387. 
1128. 
550. 
30. 
0. 
1. 
0. 
3. 
2. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
2. 
1. 
0. 
1. 
2. 
2. 
3. 
3. 
2. 
5. 
5. 
8. 
14, 
13. 
35. 
94 * 
261. 
906. 
1407. 
151. 
139. 
414. 
1252. 
398. 
18. 
0. 
0. 
2. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

HNF-1698 REV. O 

0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
3. 
1. 
1. 
2. 
1. 
0. 
2. 
3. 
7. 
5. 
14. 
28. 
48. 
105. 
294. 
978. 
1073. 
114. 
141. 
480. 
1312. 
302. 
5. 
1. 
1. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
2. 
3. 
1. 
1. 
2. 
2. 
7. 
3. 
5. 
16. 
23. 
33. 
106. 
327. 
1091. 
721. 
118. 
171. 
555. 
1420. 
239. 
5. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  

0 .  
0. 
0. 
0. 
3. 
3. 
0. 
1. 
1. 
0. 
3. 
0. 
1. 
1. 
3. 
1. 
1. 
4. 
10. 
11. 
23. 
44. 
115. 
364. 
1103. 
444. 
116. 
172. 
662. 
1530. 
225. 

1. 
2. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
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222-S Analytical Laboratory 

Rev. 2.11 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
WL32109-BLK-AM 

File ID: 3a3009.CNF 

Counted on: ilia1 o @20:39 
Detector: AEA3 
Geometry number: 1 
Count time : 20007. Sec 

PEAK ANALYSIS 

Peak . Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 696.4 696.4 255.040 255.040 12.000 4.004 6.000 2.082 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m e95 d D  uCi/ea 
1 Am243 0.064 5.266 5.257 0.0090.02 21.45 1.9 96.4 0.4343-04 ----- - - - - - - - - - 

Totals: 0.064 <--valid peaks only--> 21.45 

DETECTOR CALIBRATION 
Energy(MEV) = 4.083 + (0.0046)*Channel 
Energy range (MeV): 4.003 TO 6.439 

(Data reduction compression factor: 1.) 
Efficiency = 0.2240 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
11925.0 100.000 
11925.0 100.000 
10300.1 06.374 
1624.9 13.626 

Analyzed by: 
GL 

1403 



HNF-1698 REV. 0 
Spectrum 3a3089.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4440.0 

.. ... 
l.... .. .1.. . .......... 1.. ............................ 1 ...................................................................... 1 ....................................... 1 
l..... 

4404 



HNF-1698 REV. 0 
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 
19 1 
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. 
1. 
2. 
0. 
2. 
1. 
1. 
2. 
1. 
1. 
6. 
4. 
0. 
1. 
8. 
8. 
16. 
24. 
44. 
80. 
187. 
493. 
106. 
21. 
1. 
1. 
3. 
1. 
0. 
0. 
0. 
0 .  
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

- 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
2. 
1. 
3. 
1. 
2. 
2. 
1. 
3. 
5. 
2. 
7. 
4. 
10. 
23. 
19. 
42. 
76. 
173. 
582. 
66. 
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222-S Analytical Laboratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 

File ID: 4a4102.CNF 
SQQT0049-SAM-AM 

Counted on: 1/10/ 0 @20:41 
Detector: AEA4 
Geometry number: 1 
count time: 20006. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FwI-IM 
ID Initial Final Initial Final Initial Final 
l? 11.2 11.2 432.104 432.104 14.000 5.379 
2 53.9 53.9 366.455 366.455 10.000 3.042 
3 1637.4 1637.4 290.160 290.160 14.000 6.616 
4 753.2 753.2 252.390 252.352 12.000 5.744 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 

Tau 
Initial Final 
7.000 2.340 
5.000 1.394 
7 . 0 0 0  2.741 
6.000 2.100 

Activitv 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea- 
1 ???? 6.077 0.35 15.1 
2 PU236 0.020 5.755 5.774 -.0190.02 1.72 6.0 0 . 0  0.3503-05 

-243 5.779 5.774 0.005 10.7 0.4613-05 
3 PU230 0.640 5.407 5.460 0.0270.03 55.31 1.2 347.6 0.1573-03 

Am241 5.479 5.460 0.019 266.2 0.120E-03 
4 Am243 0.296 5.266 5.249 0.0170.03 25.50 1.0 116.9 0.5273-04 ----- --------- 
Totals: 0.956 <--valid peaks only--> 02.61 

DETECTOR CALIBRATION 
Energy(MEV) = 4.009 + (0.0046)*Channel 
Energy range (MeV): 4.009 TO 6.444 

(Data reduction compression factor: 1.) 
Efficiency = 0.2210 CPMJDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
41466.0 100.000 
41466.0 100.000 
39820.1 96.050 
1637.9 3.950 

Analyzed by: 
GL 
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Spectrum 4a4182.CNF 
1 Legend: Raw = .... Modeled Peaks = lf2f.., etc Display Max.: 10299.9 
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Raw Data Dump for AEA Spectrum: 
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222-S Analytical Laboratory 

Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 
SOOT0049-DUP-AM 

File ID: 5a5605.CNF 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Counted on: 1/18/ 0 @20:43 
Detector: AEA5 
Geometry number: 1 
count time : 28806. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 57.3 57.3 369.321 369.321 10.000 4.104 5.000 1.820 
2 1834.9 1834.9 301.350 301.350 14.000 5.654 7.000 3.110 
3 878.5 878.5 255.767 255.760 12.000 4.826 6.000 2.601 
4 19.8 19.8 203.621 203.537 54.000 176.628 27.000 26.963 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Am241 

PU238 
3 Am243 
4 Th229 

Pu2 4 2 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
0.020 5.795 5.777 0.0180.02 1.66 6.9 

0.626 5.479 5.465 0.0140.03 52.57 1.2 

0.288 5.266 5.255 0.0110.02 24.19 1.8 
0.033 4.842 5.015 -.1730.81 2.80 17.1 

5.779 5.777 0.002 

5.487 5.465 0.022 

4.891 5.015 -.124 - - - - - - - - - 
0.968 <--valid peaks only--> 81.22 

DETECTOR CALIBRATION 
Energy(MEV) = 4.078 + (0.0046)*Channel 
Energy range (MeV): 4.078 TO 6.434 

(Data reduction compression factor: 1.) 
Efficiency - 0.2409 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite f i t  
Residuals 

d/m 
6.9 
9.4 

232.1 
303.1 
101.4 
20.0 
11.6 

Total % Recovery 
40287.0 100.000 
40287.0 100.000 

1293.5 3.211 
38993.5 96.789 

Activity 
uCi/ea 

0.310E-05 
0.4253-05 
0.105E-03 
0.1373-03 
0.4573-04 
0.9023-05 
0.5233-05 

Analyzed by: 
GL (409 



HNF-1698 REV. 0 Spectrum 5a5605.CNF 
1 Legend: Raw = .... Modeled Peaks - l 1 2 1 . . l  etc Display Max.: 12417.0 
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Raw Data Dump for AEA Spectrum: 
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222-S Analytical Laboratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
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DATA REDUCTION REPORT 

SAMPLE 

File ID: 6a6597.CNF 
SOOT0054-SAM-AM 

Counted on: 11181 0 @20:45 
Detector: AEA6 . 
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 16.6 16.6 367.156 367.156 14.000 8.191 7.000 2.569 
2 461.2 461.2 298.276 298.276 20.000 15.232 10.000 6.982 
3 580.5 580.5 251.744 251.727 22.000 14.773 11.000 7.079 

Peak 
ID Isotope 
1 Pu236 

Cm243 

AEA 
Frac 
0.015 

2 Pu238 0.432 

3 Am243 0.532 
Am241 

PO210 ----- 
Totals: 0.979 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m 995 
5.755 5.775 -.0200.04 0.68 10.8 
5.779 5.775 0.004 
5.487 5.458 0.0290.07 19.66 2.0 
5.479 5.458 0.021 
5.266 5.244 0.0220.07 24.20 1.8 
5.305 5.244 0.061 - - - - - - - - - 

<--valid peaks only--> 44.55 

DETECTOR CALIBRATION 
Energy(MEV) = 4.086 + (0.0046)*Channel 
Energy range (MeV): 4.086 TO 6.441 

(Data reduction compression factor: 1.) 
Efficiency = 0.2163 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Activity 

3.2 0.1453-05 
4.3 0.1943-05 

126.3 0.5693-04 
96.7 0.4363-04 
113.0 0.5093-04. 
111.9 0.5043-04 

d/m uCi/ea 

Total % Recovery 
21842.0 100.000 
21842.0 100,000 
21387.8 97.921 
454.2 2.079 

Analyzed by: 
GL 

I412 
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HNF-1698 REV. 0 

Spectrum 6a6597.CNF 
1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max. : 4387.8 
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Raw Data Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
3 11 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
0. 
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1. 
0. 
1. 
0. 
0. 
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1. 
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5. 
3. 
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8. 
12. 
24. 
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7. 
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46. 
81. 
353. 
369. 
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1. 
1. 
2. 
4. 
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8. 
0. 
0. 
0. 
0. 
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1. 
3. 
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1. 
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0 .  
0. 
0. 
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2. 
1. 
1. 
1. 
2. 
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3. 
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5. 
7. 
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37. 
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51. 
93. 

405. 
372. 
41. 
3. 
0. 
0. 
3. 
12. 
5. 
0. 
0. 
1. 
0. 
4. 
3. 
1. 
0. 
0. 
1. 
0. 
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0 .  
0 .  
0 .  
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0. 
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0. 
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3. 
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441. 
318. 
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2. 
2. 
6. 
7. 
11. 
4. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

6a6597.CNF 
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4. 
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0. 
0. 
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HNF-1698 REM 0 
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DATA REDUCTION REPORT 

SAMPLE 
SOOT0054-DUP-AM 

File ID: 7a7647.CNF 

Counted on: 1/18/ 0 @20:46 
Detector: AEA7 
Geometry number: 1 
Count time : 28801. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center m Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 18.2 18.2 367.760 367.760 14.000 4.809 7.000 1.391 
2 532.1 532.1 299.787 299.787 14.000 6.992 7.000 2.889 
3 704.6 704.6 253.266 253.255 14.000 5.729 7.000 2.550 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Am241 

Pu238 
3 Am243 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err Activity 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uci/ea 
0.016 5.795 5.788 0.0070.02 0.70 10.7 2.9 0.1323-05 

5.779 5.788 -.009 4.0 0.181E-05 
0.425 5.479 5.476 0.0030.03 18.27 2.1 81.7 0.368E-04 

5.487 5.476 0.011 106.7 0.4813-04 
0.516 5.266 5.262 0.0040.03 22.15 1.9 94.1 0.4243-04 

0.958 <--valid peaks only--> 41.12 
e---- --------- 

DETECTOR CALIBRATION 
Energy(MEV) = 4.097 + (0.0046)*Channel 
Energy range (MeV): 4.097 TO 6.452 

(Data reduction compression factor: 1.) 
Efficiency = 0.2379 CPM/DPM 

TOTAL COUNT DATA: 

Itam 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
20616.0 100.000 
20615.9 100.000 
19739.9 95.750 
876.1 4.250 

Analyzed by: 
GL 

,415 
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Spectrum 7a7647.CNF 
1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 5028.5 

3 .  . . . 3  ........... 3 ............................... 3 .  

........................ 3 .  

. 2 . .  . . . . . . 2  ........... 2 .............................. 2. .  

................................. , .  ,. ,. , .  ,. ,. , .  ,. ................... 3 .  

................................................... 2 .............. 2.  .. 

1 
'1 
1 
1 

416 



- 
Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
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. 
1. 
2. 
0. 
1. 
0. 
0. 
4. 
2. 
1. 
1. 
6. 
2. 
4. 
3. 
7. 
2. 
17. 
26. 
46. 
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2. 
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1. 
3. 

24. 
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0 .  
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0. 
0. 
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1. 
0. 
4. 
1. 
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4. 
1. 
4. 
5. 
4. 
11. 
9. 
26. 
73. 

243. 
732. 
78. 
40. 
88. 
315. 
520. 
24, 
2. 
0. 
0. 
2. 
8. 
10. 
0. 
0. 
1. 
0. 
1. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0. 
0. 
4. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
2. 
1. 
0. 
1. 
2. 
1. 
5. 
1. 
4. 
3. 
10. 
11. 
22. 
71. 

242. 
809. 
53. 
42. 
82. 
359. 
369. 
18. 
0. 
0. 
2. 
8. 
18. 
6. 
0. 
0. 
1. 
0. 
2. 
4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0. 
0. 
0. 
2. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
3. 
1. 
0. 
4. 
1. 
2. 
1. 
7. 
10. 
16. 
29. 
100. 
274. 
792. 
48. 
41. 
100. 
372. 
271. 
15. 
0. 
1. 
1. 
10. 
11. 
0. 
2. 
0. 
0. 
2. 
0. 
3. 
0. 
1. 
0. 
0. 
0. 
0 .  

7a7647.CNF 
0. 
0. 
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1. 
1. 
0. 
3. 
1. 
0. 
2. 
1. 
1. 
2. 
1. 
2. 
4. 
4. 
2. 
2. 
7. 
11. 
26. 
71. 
304. 
690. 
61. 
39. 
112. 
431. 
191. 
5. 
0. 
2. 
4. 
11. 
11. 
0. 
0. 
0. 
0. 
2. 
3. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0. 
0. 
0. 
3. 
0. 
1. 
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3. 
3. 
8. 
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9. 

32. 
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139. 
5. 
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2. 
7. 
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1. 
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0. 
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0 .  
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2. 
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500. 
126. 

2. 
0. 
0. 
3. 
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0. 
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0. 
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288. 
46. 
45. 
157. 
527. 

1. 
0. 
1. 
1. 

10. 
22. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

488. 

a7. 
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DATA REDUCTION REPORT 

SAMPLE 

File ID: 8a8636.CNF 
SOOT0055-SAM-AM 

Counted on: 1/18/ 0 @20:47 
Detector: AEAB 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 17.3 17.3 369.287 369.287 10.000 3.440 
2 496.1 496.1 300.142 300.142 14.000 6.397 
3 694.8 694.8 254.140 254.133 12.000 5.133 

Tau 
Initial Final 
5.000 1.261 
7.000 2.871 
6.000 2.162 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Am241 

Pu2 3 8 
3 Am243 

Totals : 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err Activity 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
0.014 5.795 5.788 0.0070.02 0.54 12.2 2.5 O.lllE-05 

5.779 5.788 -.009 3.4 0.1523-05 
0.407 5.479 5.470 0.0090.03 16.02 2.2 77.8 0.3513-04 

5.487 5.470 0.017 101.6 0.4583-04 
0.554 5.266 5.258 0.0080.02 21.80 1.9 100.6 0.4533-04 

0.974 <--valid peaks only--> 38.36 
----- - - - - - - - - - 

DETECTOR CALIBRATION 
Energy(MEV) = 4.089 + (0.0046)*Channel 
Energy range (MeV): 4.089 TO 6.445 

(Data reduction compression factor: 1.) 
Efficiency = 0.2190 CPM/DPW 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

Total Z Recovery 
18904.0 100 .000 
18904.0 100.000 
18414.4 97.410 
489.6 2.590 

Analyzed by: 
GL 

418 
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Spectrum 8a8636.CNF 
1 Legend: Raw = .... Modeled Peaks l,21..l etc Dieplay Max.: 4838.0 
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Raw Data Dump for AEA Spectrum: 
1 
11 
21 
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0. 
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Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 
SOOT0055-DUP-AM 

File ID: 9a9407.CNF 

Counted on: ilia/ 0 @20:49 
Detector: AEA9 
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 13.2 13.2 368.844 368.844 10.000 4.772 5.000 1.507 
2 512.6 512.6 299.840 299.840 12.000 6.349 6.000 2.927 
3 753.9 753.9 253.505 253.499 12.000 4.734 6.000 2.146 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Am241 

3 Am243 
~1.1238 

Totals : 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err Activity 

5.779 5.793 -.014 2.8 O . I ~ ~ E - O ~  

5.487 5.475 0.012 98.2 0.4423-04 
0.526 5.266 5.262 0.0040.02 22.35 1.9 97.8 0.4403-04 

Frac Exp. O b s .  Diff. FWHM Rate c/m @95 d/m uci f ea 
0.011 5.795 5.793 0.0020.02 0.48 12.9 2.1 0.9363-06 

0.384 5.479 5.475 0.0040.03 16.33 2.2 75.2 0.3393-04 

----- --------- 
0.922 <--valid peaks only--> 39.17 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2310 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite f i t  
Residuals 

Total Z Recovery 
20399.0 100.000 
20399.0 100.000 
18799.9 92.161 
1599.1 7.839 

Analyzed by: 
GL 
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Spectrum 9a9407.CNF HNF-1698 REV. O 
Display Max.: 5206.5 1 Legend: Raw = .... Modeled Peaks = lf2f..f etc 
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Raw Data Dump for AEA Spectrum: 9a9407.CNF 
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Rev. 2.11 
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DATA REDUCTION REPORT 

SAMPLE 

File ID: 10a1050.CNF 
SOOT0056-SAM-AM 

Counted on: 1/18/ 0 @20:50 
Detector: Am10 
Geometry number: 1 
count time: 28802. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final In-tial Fina 
1 408.3 408.3 300.853 300.853 14.000 7.234 7.000 2.08 
2 556.6 556.6 254.828 254.785 12.000 5.542 6.000 1.61 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. PWHM Rate c/m @95 d/m uCi/ea 
1 Am241 0.391 5.479 5.470 0.0090.03 17.03 2.2 80.8 0.3643-04 

Pu238 5.487 5.470 0.017 105.5 0.4753-04 
2 Am243 0.501 5.266 5.258 0.0080.03 21.83 2.0 98.3 0.4433-04 ----- --------- 

Totals : 0.892 <--valid peaks only--> 38.86 

DETECTOR CALIBRATION 
Energy(=) = 4.086 + (0.0046)*Channel 
Energy range (MeV): 4.086 TO 6.441 

(Data reduction compression factor: 1.) 
Efficiency = 0.2242 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Total % Recovery 
20916.0 100.000 
20916.0 100.000 
18654.7 89 * 189 
2261.3 10.811 

Analyzed by: 
GL 
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* "F-1698 REV. 0 
Spectrum 10a1050.CNF 

1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 3930.0 
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- 
Raw Data' Dump for AEA Spectrum: 
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241 
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DATA REDUCTION REPORT 

SAMPLE 

File ID: lla1112.CNF 
SOOT0056-DUP-AM 

Counted on: 1/18/ 0 @20:52 
Detector: AEAll 
Geometry number: 1 
Count time: 28808. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tgu 
ID Initial Final Initial Final Initial Final Initial Final 
1 18.2 18.2 368.530 368.530 14.000 4.209 7.000 1.465 
2 504.2 504.2 299.997 299.997 14.000 7.004 7.000 2.621 
3 679.4 679.4 254.076 254.061 12.000 5.191 6.000 1.942 

PEAK RESULTS 
Peak Error Limit: 309 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Am241 

PU238 
3 Am243 

Totals: 

AEA Peak Centroid 
Frac Exp. Obs. Diff. FWHM 

5.779 5.786 -.007 

5.487 5.470 0.017 

0.014 5.795 5.786 0.0090.02 

0.415 5.479 5.470 0.0090.03 

0.520 5.266 5.259 0.0070.02 ----_ 
0.949 <--valid peaks only--> 

Count %err Activity 
Rate c/m @95 dlm uci/ea 

0.61 11.5 2.6 0.117E-05 
3.6 0.160E-05 

18.14 2.1 82.5 0.3723-04 
107,.7 0.4853-04 

22.75 1.9 98.2 0.443E-04 

41.50 
_-------- 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 
Energy range (MeV): 4.090 TO 6.446 

(Data reduction compression factor: 1.) 
Efficiency = 0.2339 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Total 9 Recovery 
20995.0 100 .ooo 
20995.0 100.000 
19923.8 94.898 
1071.2 5.102 

Analyzed by: 
GL 
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.. HNF-1698 REV. 0 
Spectrum llalll2.CNF 

1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 4839.4 
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- 

Raw Data Dumu for AFA Smctrum: 
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71 
81 
91 
101 
111 
121 
131 

' 141 
151 
161 
171 
181 
19 1 
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. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
5. 
1. 
2. 
4. 
9. 
3. 

15. 
21. 
36. 
73. 
163. 
620. 
85. 
56. 
81. 

241. 
568. 
43. 
0. 
1. 
0. 
4. 
9. 
17. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

- 
0. 
0. 
0. 
1. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
1. 
1. 
6. 
4. 
5. 
6. 

15. 
16. 
32. 
79. 
213. 
662. 
76. 
44. 
83. 

289. 
502. 
36. 
0. 
2. 
2. 
7. 
18. 
12. 
1. 
0. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

- 
0. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
5. 
5. 
8. 
5. 
13. 
15. 
22. 
35. 
87. 
275. 
721. 
53. 
50. 
89. 
329. 
412. 
33. 
1. 
0 .  
2. 
2. 
12. 
8. 
0. 
0. 
0. 
0. 
1. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
2. 
1. 
4. 
8. 
3. 
10. 
13. 
23. 
53. 
91. 
287. 
771. 
87. 
49, 
101. 
343. 
273. 
17. 
0. 
0. 
2. 
4. 
15. 
0. 
0. 
0. 
0. 
0. 
3. 
3. 
0 .  
0. 
0. 
0 .  
0 .  
0 .  

llalll2.CNF 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
3. 
0. 
2. 
3. 
1. 
3. 
2. 
3. 
3. 
8. 
5. 
10. 
30. 
44. 
103. 
351. 
728. 
67. 
52. 
126. 
379. 
189. 
18. 
0. 
1. 
4. 
5. 
14. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
3. 
1. 
0. 
2. 
1. 
2. 
2. 
4. 
3. 
2. 
3. 
6. 
17. 
16. 
74. 
103. 
379. 
718. 
63. 
51. 
149. 
432. 
155. 
6. 
0. 
1. 
3. 
9. 
21. 
0. 
0. 
0. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0. 
0. 
0. 
1. 
0 .  
1. 
0. 
1. 
2. 
2. 
1. 
1. 
2. 
0. 
0. 
4. 
5. 
4. 
12. 
17. 
22. 
47. 
136. 
426. 
533. 
65. 
59. 
147. 
461. 
103. 
1. 
1. 
1. 
2. 
8. 
15. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

HNF-1698 REV. 0 

0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
1. 
2. 
1. 
3. 
1. 
5. 
10. 
5. 

18. 
21. 
54. 
143. 
461. 
329. 
63. 
77 * 
191. 
504. 
95. 
2. 
0. 
0. 
1. 
3. 

24. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
1. 
2. 
2. 
3. 
4. 
6. 
14. 
10. 
25. 
67. 
159. 
512. 
179. 
49. 
59. 
186. 
569. 
70. 
1. 
1. 
1. 
2. 
10. 
14. 
0. 
0. 
1. 
0. 
1. 
2. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
1. 
0. 
5. 
2. 
4. 
3. 
3. 
11. 
16. 
34. 
65. 

174. 
577. 
122. 
45. 
68. 

221. 
532. 
63. 
0. 
0. 
2. 
3. 
7. 

22. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
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Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 

File ID: 12a1279.CNF 
SOOT0057-SAM-AM 

Counted on: lf181 0 @20:53 
Detector: AEA12 
Geometry number: 1 
Count time: 28808. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
l? 10.5 10.5 366.347 366.347 8.000 4.962 4.000 1.977 
2 350.5 350.5 299.583 299.583 12.000 6.128 6.000 1.871 
3 560.7 560.7 253.875 253.848 12.000 5.169 6.000 1.546 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m 995 d/m uCi f ea 
1 ???? 5.770 0.34 15.4 
2 Am241 0.332 5.479 5.463 0.0160.03 13.65 2.4 68.8 0.310E-04 

Pu2 3 8 5.487 5.463 0.024 89.8 0.4043-04 
3 Am243 0.520 5.266 5.252 0.0140.02 21.37 2.0 102.3 0.4613-04 ----- --------- 

Totals: 0.852 <--valid peaks only--> 35.02 

DETECTOR CALIBRATION 
Energy(=) = 4.084 + (0.0046)*Channel 
Energy range (MeV): 4.084 TO 6.440 

(Data reduction compression factor: 1.) 
Efficiency = 0.2111 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total t Recovery 
19729.0 100.000 
19729.0 100.000 
16977.4 86.053 
2751.6 13.947 

Analyzed by: 
GL 

430 



. 
Spectrum 12a1279.CNF HNF-1698 REV. 0 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3947.2 

.. .. .. ... .... 
3.... 
.3.. . . . .... 3 . . . . .  ......... 3.... ................... 3.. ..................................... 3 
2.... ................................................................ 3 
.2.........................3.. .. 2........ ...... 2.. .............. 2 ............................ 2 ........................................... 2 ......... 2.. 

1 
1 
1 
1 
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. . .  
Raw Data Dump for AEA SDectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
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. 
4. 
3. 
0. 
4. 
3. 
3. 
4. 
3. 
3. 
4. 
3. 

12. 
13. 
17. 
27. 
43. 
59. 
81. 
118. 
199. 
506. 
92. 
66. 
82. 
184. 
400. 
37. 
0. 
2. 
1. 
1. 
8. 
2. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0. 
0. 
1. 
1. 
0. 
2. 
3. 
2. 
5. 
6. 
3. 
5. 
6. 
8. 
9. 
3. 

12. 
14. 
18. 
25. 
39. 
60. 
89. 

132. 
238. 
542. 
68. 
51. 
86. 
227. 
299. 
13. 
1. 
1. 
1. 
4. 
4. 
1. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

- 
0 .  0 .  
0. 
1. 
3. 
1. 
2. 
1. 
4. 
5. 
4. 
3. 
3. 
3. 
3. 
8. 
7. 
9. 
12. 
27. 
26. 
41. 
62. 
73. 

144. 
219. 
611. 
86. 
68. 
92. 
199. 
229. 
18. 
3. 
0. 
4. 
0. 
12. 
2. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
2. 
0. 
1. 
1. 
4. 
2. 
2. 
2. 
6. 
2. 
7. 
8. 
8. 
8. 

20. 
17. 
28. 
30. 
39. 
62. 
89. 
134. 
268. 
653. 
72. 
55. 
106. 
225. 
132. 
15. 
0. 
0. 
3. 
1. 
11. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

HNF-1698 REV. 0 
12a1279.CNF 
0. 
1. 
0. 
0. 
2. 
1. 
2. 
2. 
6. 
6. 
6. 
4. 
8. 
6. 
7. 
8. 
18. 
19. 
22. 
18. 
48. 
69. 
71. 
162. 
267. 
624. 
92. 
70. 
123. 
249. 
87. 
8. 
2. 
1. 
3. 
2. 
13. 
0. 
0. 
0. 
0. 
2. 
0. 
3. 
0. 
0 .  
0. 
0 .  
0 .  
0 .  

0. 
5. 
3. 
4. 
1. 
2. 
3. 
1. 
3. 
3. 
5. 
6. 
10. 
6. 
8. 
10. 
9. 
17. 
21. 
43. 
52. 
55. 
85. 
156. 
324. 
546. 
77. 
58. 
129. 
312. 
75. 
1. 
0 .  
1. 
3. 
8. 
11. 
1. 
0. 
0. 
0. 
0. 
3. 
4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
1. 
1. 
4. 
1. 
2. 
2. 
4. 
1. 
2. 
5. 
4. 
4. 
5. 
13. 
13. 
16. 
18. 
27. 
33. 
47. 
64. 
89. 
169. 
354. 
379. 
68. 
68. 
140, 
330. 
88. 
3. 
1. 
2. 
2. 
7. 
6. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
2. 
1. 
1. 
2. 
3. 
6. 
1. 
4. 
7. 
1. 
9. 
7. 
9. 
5. 
12. 
17. 
20. 
20. 
38. 
39. 
71. 
102. 
165. 
355. 
251. 
69. 
71. 
159. 
357. 
59. 
5. 
0. 
5. 
3. 
5. 
15. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
1. 
4. 
2. 
3. 
1. 
1. 
3. 
1. 
6. 
6. 
2. 
5. 
4. 
2. 
23. 
12. 
17. 
23. 
42. 
47. 
71. 
110. 
187. 
401. 
144. 
65. 
72. 
143. 
369. 
52. 
1. 
1. 
2. 
1. 
7. 
8. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0. 
2. 
1. 
2. 
1. 
1. 
3. 
3. 
2. 
3. 
2. 
9. 
4. 
8. 
12. 
17. 
18. 
24. 
22. 
31. 
48. 
84. 
123. 
205. 
452. 
108. 
64. 
91. 
175. 
388. 
28. 
0. 
1. 
1. 
3. 
3. 
9. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
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Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 
SOOT0057-DUP-AM 

File ID: 13a1365.CNF 

Counted on: 1/181 0 @20:55 
Detector: AEA13 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
In Initial Final Initial Final Initial Final Initial Final 
1 12.4 12.4 370.285 370.285 12.000 4.092 6.000 1.246 
2 391.0 391.0 302.284 302.284 12.000 5.3.67 6.000 1.909 
3 640.6 640.6 256.380 256.370 12.000 4.572 6.000 1.585 
4 13.3 13.3 154.195 154.187 164.000 1.000 82.000 0.100 

Peak 
ID Isotope 
1 -244 

Cm243 
2 Am241 

Pu238 
3 Am243 
4 Ra226 

Np237 

Totals: 

AEA 
Frac 
0.010 

0.313 

0 .  502 
0.024 

----- 
0.850 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count 
Exp. Obs. Diff. FWHM Rate c/m 
5.195 5.786 0.0090.02 0.45 
5.779 5.786 -.007 
5.479 5.474 0.0050.02 13.56 
5.487 5.474 0.013 
5.266 5.262 0.0040.02 21.80 
4.782 4.792 -.0100.00 1.06 
4.769 4.792 -.023 

-------*- 

<--valid peaks only--> 36.87 

%err 

13.4 1.8 
2.5 

2.4 58.2 
75.9 

1.9 88.7 
8.7 4.5 

4.9 

@95 dim 

DETECTOR CALIBRATION 
Energy(MEV) = 4.083 + (0.0046)*Channel 
Energy range (MeV): 4.083 TO 6.438 

(Data reduction compression factor: 1.) 
Efficiency = 0.2481 cPMinm 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
20833.0 
20833.0 
17698.7 
3134.3 

% Recovery 
100.000 
100.000 

15.045 
a4.955 

Activity 
uCi/ea 

0.813E-06 
0.lllE-05 
0.2623-04 
0.342344 
0.400E-04 
0.2023-05 
0.2203-05 

Analyzed by: 
"7 
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“F-1698 REV 0 
Spectrum 13a1365.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3647.0 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 .. .. ... .... ..... . . . . . . . 
3 .  . . . . . . . .. 3........ ...... 3........ ............... 3..... ................................. 3 ........................................................... 
2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . 3  
.3............. .... 2..... .......... 2.. ....................... 2 ................................................. 2 ....................... 2 .... 

,. m... .  3 

1 
1 
1 
1 
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1 

Raw Data DUD for AFA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
171 
18 1 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
1. 
1. 
0. 
1. 
2. 
2. 
2. 
1. 
6. 
11. 
7. 
9. 
13. 
17. 
16. 
16. 
32. 
43. 
70. 
75, 
110. 
162. 
379. 
144. 
83. 
79. 
154. 
399. 
64. 
0. 
1. 
2. 
6. 
1. 

11. 
0. 
0. 
1. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

- 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
3. 
4. 
0. 
4. 
1. 
7. 
10. 
7. 
7. 
15. 
13. 
19. 
37. 
48. 
62. 
81. 
139. 
187. 
421. 
123. 
66. 
85. 
140. 
456. 
47. 
0. 
0. 
5. 
3. 
9. 
17. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
2. 
2. 
2. 
0. 
2. 
1. 
1. 
1. 
2. 
5. 
4. 
3. 
12. 
12. 
13. 
19. 
21. 
34. 
54. 
60. 
85. 
129. 
222. 
451. 
102. 
57. 
93. 
173. 
470. 
46. 
1. 
0. 
2. 
3. 
5. 
8. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0. 
0. 
4. 
1. 
5. 
1. 
1. 
3. 
1. 
5. 
7. 
7. 
16. 
12. 
19. 
26. 
23. 
36. 
74. 
78. 
128. 
219. 
588. 
90. 
67. 
94 * 
162. 
398. 
27. 
1. 
4. 
4. 
3. 
3. 
5. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

13a1365.CNF 
0. 
0. 
4. 
0. 
0. 
2. 
3. 
2. 
3. 
0. 
2. 
5. 
4. 
1. 
8. 
16. 
12. 
20. 
24. 
31. 
61. 
65. 
99. 
124. 
210. 
645. 
100. 
77. 
84. 
202. 
279. 
22. 
0. 
2. 
3. 
4. 
9. 
2. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
2. 
1. 
0. 
3. 
5. 
2. 
1. 
2. 
5. 
3. 
3. 
5. 
4. 
6. 
5. 
12. 
23. 
24. 
30. 
49. 
79. 
111. 
131. 
241. 
766. 
70. 
68. 
89. 
199. 
172. 
11. 
1. 
1. 
0. 
6. 
10. 
2. 
1. 
1. 
0. 
1. 
0. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
1. 
2. 
2. 
1. 
2. 
0. 
1. 
0. 
3. 
1. 
3. 
9. 
1. 
7. 

12. 
11. 
18. 
30. 
39. 
71. 
72. 
92. 
142. 
268. 
764. 
91. 
55. 
106. 
236. 
125. 
12. 
0. 
1. 
4. 
3. 
11. 
2. 
0. 
0. 
0. 
1. 
1. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

HNF-1698 REV. 0 
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
3. 
1. 
3. 
2. 
8. 
9. 
4. 
8. 
11. 
21. 
22. 
47. 
38. 
53. 
65. 
105. 
163. 
312. 
712. 
95. 
67. 
104. 
280. 
105. 
2. 
0. 
0. 
3. 
6. 
11. 
1. 
0. 
0. 
1. 
0. 
1. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
0. 
1. 
2. 
2. 
4. 
4. 
1. 
4. 
3. 
5. 
1. 
6. 
11. 
6. 
7. 
12. 
22. 
16. 
44. 
44. 
56. 
107. 
160. 
341. 
447. 
75. 
77. 
96. 
326. 
76. 
1. 
2. 
1. 
1. 
7. 
14. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
2. 
0. 
1. 
3. 
3. 
1. 
3. 
4. 
4. 
6. 
4. 
6. 
5. 
9. 
11. 
19. 
17. 
28. 
47. 
49. 
66. 
74. 
155. 
367. 
314. 
74. 
69. 
165. 
342. 
62. 
1. 
0. 
3. 
2. 
7. 
15. 
0. 
0. 
0. 
0. 
0. 
1. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
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m-241 pllL-(C241 ' ~ - U s T n c ~ r V ~ l u ~ ' S P K V ' D F ' D D F ~ ( l 0 0 0 r n U L ) ) I ( C ~ ' S S ' ( 2 2 2 0 0 0 W p r m p I ) )  
m.2U12U~llL-(Cm~lm9UTncerV~lue'SPKV'DF'DDF~(iOWmUL))I(C243'8S~(2220WOdpnhrCI)) 

nlatlw Counting E m  - 8qu.n Rwt  of [(ll(Arn-Us cpm * mln)) + (1 I (Am-241 or C m - U U W  cpm * rnln))] * 1.98 
m Us Tncer Racwnw - IT0t.l AT Counte I TC . Bku) * (IIDetEn) * C 2 U  * IO0 I Am-243 TnCer Value * SPKV 

4.23E-03 DETECTION 
CounUng Error - 2.8% LEVELS 

10.9% 

- 90.S% I S.SIE-04 

* 100 

n AKL Date: 01/19/2WO 

JFR Date: /9& 60 
SAMPLE.WB1 REV 1.2 -03ML U U 

4 4 1  

01/19/2000 
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innature of Chemist: JFR Date: mtlLAv 
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111 Is a LESS THAN Value. 

nalyst: - n  AKL Date: 01/19/2000 I 
lpnature of Chemist: (-I&& M a h r  JFR Date: 1944, a0 I - 

SAMPLE.WB1 REV 1.2 953103 U 
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Am241 fil/rnL I 4.01E-03 DETECTION 
ReIaUve Countlng Error - 2.9% LEVELS 1 

In pCllmL 
Am 241 
5.80E-04 

Cm 243244 
5.80E-04 

AKL Date: 01/19/2000 

JFR Date: / P J L W  
SAMPLE.WB1 REV 1.2 9w03ML U 

444 
0111912000 
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nalyst: AKL Date: 01/19n000 

ignatun of Chemist: JFR Date: /y qd.rm 
SAMPLE.WB1 REV 1.2 U 
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100 

- AKL Date: 01H9/20W 
d&aX JFR Date: M k M  I 

SAMPLE.WB1 REV 1.2 

446 
0111012ow 
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1 

I LEVELS I Relative Countins Error - 3.1% 

nabst: - AKL Date: 01 /19/2000 
ianature of Chemist: ! W d *  h & A h  JFR Date: /SLw 

SAMPLE.WB1 REV 1.2 9531 f l  
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Page: I m-1898 REV. 0 worklistdata2 Version 3.e 01/04/99 
01 /I 9/00 09:36 

LABCORE Completed Worklist Report for Worklist# 32108 

Analyst: akl Instrument: AB15 Book#: 

Method: LA-953-104 RevlMod 13- 3 
Worklist Comment: SY-102 GRAB 5 FOR @PU23902 RTS 

SqType SampWRA Test Matrix Actual Found DLorYield Unit 

SOOT000049 0 OPm3901 m13901 LIQUID 5.446-4 5 .381-1  1.109 W D  

s o o ~ o o o o s ~  o e ~ m ~ 9 o a  ~ m 3 9 0 1 6  LIQUID 1 . 0 0  8.061r00 8.060 I C t  . m r  

9 S W L E  800T000056 0 OPm3901 Pm3901T LIQUID 

Units shown for QC (BL.K/BKG) may not rqlect the actual units. 
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worklistdata2 Version 3.0 01/04/99 
01 11 9/00 09:36 

HNF-1698 REV. 0 Page: 2 

LABCORE Completed Worklist Report for Worklist# 32108 

Final page for worklist# 32108 

Analyst Signature Date Analyst Signature Date 

Units shown for  QC (BL.K/BKG) may not reflect the actual units. 
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HNF-1698 REV. 0 
01/11/00 14:45 Page: 1 
ws2 LABCORE Data Entry Template for Worklist#’ 32108 

Analyst: jA &L Instrument: Puol ,I f BOOM ~fd45-7 
Method LA-953- 104 Rev/Mod 5 
Worklist Comment: SY-102 GRAB 5 FOR @PU23902 RTS 

s Type Sample# R A Test Matrix QroupX Project 

1 STD aPU23902 LIQUID 

2 BLNK ePU23902 LIQUID 

3 SAMPLE SOOT000049 0 aPU23902 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: PU23801 , PU23801E, PU23901 , PU23901E. PU23901T 

4 DUP SOOT000049 0 aPU23902 LIQUID 

5 SAMPLE SOOT000054 0 aPU23902 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: PU23801 , PU23801E, PU23901 , PU23901E, PU23901T 

6 DUP SOOT000054 0 aPU23902 LIQUID 

7 SAMPLE SOOT000055 0 aPU23902 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: PU23801 , PU23801E. PU23901 , PU23901E, PU23901T 

8 DUP SOOT000055 0 ePU23902 LIQUID 

9 SAMPLE SOOT000056 0 ePU23902 LIQUID 20000008 SY-102 GRAB5 
Analytes Requeatedr PU23801 , PU23801E, PU23901 , PU23901E, PU23901T 

/ 
10 DUP SOOT000056 0 ePU23902 LIQUID 

11 SAMPLE SOOT000057 0 rBPU23902 LIQUID 20000008 SY-102 GRAB5 
Analytes Requested: PU23801 , PU23801E. PU23901 , PU23901E. PU23901T 

12 DUP SOOT000057 0 aPU23902 LIQUID 

Final page for worklist # 32108 

ate 
- q c x )  c 

Signature \I ” ‘ Date 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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HNF-1698 REV. 0 

222-5 Analytical Laboratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 
WL32108-STD-PU 

File ID: 14a1451.CNF 

Counted on: 1/18/ 0 @21: 1 
Detector: . AEA14 
Geometry number: 1 
count time: 28804. Sac 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 2394.3 2394.3 361.645 361.645 10.000 2.760 5.000 1.413 
21 20.8 20.8 301.271 301.222 18.000 6.792 9.000 2.356 
31 22.7 22.7 254.897 254.865 8.000 2.173 4.000 1.884 
4 3133.3 3133.3 228.292 220.292 10.000 2.975 5.000 2.126 

Peak 
ID Isotope 
1 PU236 
2 
3 
4 Pu240 

PU2 3 9 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err Activity 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
0.456 5.755 5.757 -.0020.01 58.53 1.2 249.4 0.112E-03 

???? 5.479 0.77 10.7 
???? 5.266 0.41 14.3 
0.519 5.144 5.144 0.0000.01 66.66 1.1 278.3 0.1253-03 

5.147 5.144 0.003 278.3 0.1253-03 ----- --------- 
0.976 <--valid peaks only--> 125.18 

DETECTOR CALIBRATION 
Energy(MEV) = 4.094 + (0.0046)*Channel 
Energy range (MeV) : 4.094 TO 6.449 

(Data reduction compression factor: 1.) 
Efficiency = 0.2395 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
61601.0 100 .ooo 
61601.0 100.000 
60663.1 90.477 
937.9 1.523 

Analyzed by: 
GL 

6451 



Spectrum 14a1451.CNF HNF-1698 REV. 0 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 19969.5 

4 ... . 4  ........................ 4 ..................................................................... 4 ....... 4 . . .  

3 
3 

2 
2 
2 
2 

1 
. 1  ........... 1. .................................... 1 ........................................ 1 ... 



.- 
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Raw Data Dump'for AEA Spectrum: 
1 0. 0. 0. 0 .  

11 0. 0. 
21 3. 1. 
31 0. 2. 
41 2. 3. 
51 0. 3. 
61 0. 1. 
71 5. 2. 
81 0. 2. 
91 2. 2. 
101 3. 2. 
111 0. 1. 
121 1. 2. 
131 2. 2. 
141 4. 0. 
151 1. 4. 
161 6. 3. 
17 1 4. 2. 
18 1 6. 8. 
19 1 7. 13. 
201 17. 29. 
211 133. 169. 
221 933. 1020. 
231 2076. 962. 
241 3. 2. 
251 16. 8. 
261 3. 2. 
271 3. 3. 
281 1. 8. 
291 5. 5. 
301 21. 25. 
311 5. 6. 
321 7. 4. 
331 25. 18. 
341 60. 81. 
351 851. 1058. 
361 2802. 3028. 
371 0. 0. 
381 0. 0. 
391 0. 0. 
401 0. 0. 
411 0. 0. 
421 0. 0. 
431 1. 0. 
441 0. 0. 
451 0. 0. 
461 0. 0. 
471 0. 1. 
481 0. 0. 
491 0. 0. 
511 0. 0. 

0. 0. 
3. 1. 
0. 3. 
2. 1. 
3. 0. 
0. 2. 
2. 5. 
1. 1. 
2. 1. 
4. 0. 
5. 1. 
0. 0. 
1. 1. 
2. 1. 
0. 5. 
2. 4. 
4. 5. 
4. 5. 
6. 16. 

29. 39. 
198. 
1304. 
288. 
4. 
15. 
4. 
2. 
4. 
13. 
20. 
5. 
4. 
15. 

103. 
1162. 
2688. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 

281. 
1636. 
55. 
5. 
17. 
3. 
4. 
2. 
7. 
16. 
5. 
6. 
25. 
145. 
1134. 
1918. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

14a1451.CNF 
0. 0. 
2. 2. 
0. 0. 
0. 0. 
1. 1. 
2. 3. 
1. 1. 
1. 3. 
1. 1. 
0. 4. 
0. 2. 
3. 0. 
0. 2. 
7. 1. 
1. 2. 
1. 4. 
4. 0. 
6. 5. 
8. 10. 
15. 19. 
50. 58. 

333. 
2251. 
10. 
6. 
16. 
6. 
0. 
5. 
7. 
10. 
4. 
8. 
32. 
185. 

1024. 
883. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 

419. 
2850. 

3. 
7. 
17. 
5. 
3. 
7. 
12. 
13. 
3. 

16. 
40. 
222. 
1017. 
251. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0 .  
0. 
0. 
2. 
0. 
0. 

0. 
1. 
2. 
1. 
2. 
1. 
1. 
1. 
0. 
4. 
2. 
2. 
5. 
1. 
1. 
4. 
7. 
5. 
14. 
15. 
64. 

581. 
3316. 

4. 
3. 
13. 
4. 
5. 
11. 
15. 
12. 
4. 

23. 
37. 

304. 
1169. 
35. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
1. 
0. 
1. 
1. 
0. 
1. 
3. 
0. 
0. 
2. 
2. 
0. 
0. 
4. 
4. 
6. 
3. 
8. 
15. 
67. 
659. 

3907. 
3. 
7. 
14. 
2. 
7. 
9. 
14. 
6. 
0. 

18. 
38. 

402. 
1401. 

4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 0. 
3. 2. 
0. 1. 
0. 1. 
1. 1. 
2. 0. 
1. 2. 
1. 0. 
1. 0. 
3. 3. 
0. 1. 
1. 1. 
1. 0 .  
2. 2. 
3. 6. 
5. 2. 
2. 1. 
11. 8. 
9. 6. 
11. 30. 
92. 112. 

779. 873. 
3821. 3222. 

1. 2. 
8. 5. 
3. 4. 
8. 8. 
4. 4. 
11. 11. 
10. 34. 
7. 6. 
9. 6. 

22. 16. 
46. 51. 
513. 741. 
1840. 2290. 

1. 1. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 0. 
0. 0. 
1. 0. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0 .  
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HNF-1698 REV. 0 

222-S Analytical Laboratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 
WL32108-BLX-PU 

File ID: 15a1510.CNF 

Counted on: 1/18/ 0 @21: 4 
Detector: Am15 
Geometry number: 1 
Count time : 28801. Sea 

PEAK ANALYSIS 

Peak Peak height Peak center FWIIM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 2245.5 2245.5 361.599 361.599 10.000 3.055 5.000 1.593 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AFA 'Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uci/aa 
1 Pu236 1.001 5.755 5.759 -.0040.01 55.67 1.2 239.0 0.108E-03 

-243 5.779 5.759 0.020 320.8 0.1453-03 ----- - - - - - - - - - 
Totals: 1.001 <--valid peaks only--> 55.67 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2377 c m j n m  

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
26697.0 100.000 
26697.0 100.000 
26723.6 100.100 
-26.6 -0.100 

Analyzed by: 
GL 

454 



HNF-1698 REV- 0 
spectrum 15a1510.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11359.3 

1 .. 1 .................. 1.. ............................................................ 1 

.1... 

.............................................................. , , . . . .1 



Raw D a t a  'Dump ' for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
1. 
0. 
1. 
1. 
2. 
2. 
0. 
5. 
1. 
2. 
1. 
2. 
7. 
1. 
2. 
13. 
57. 

878. 
2627. 

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

511 0. 

- 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
1. 
1. 
1. 
0. 
2. 
3. 
6. 
0. 
2. 
4. 
5. 
7. 
2. 
7. 
11. 
57. 
995. 

2803. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1: 
0. 
0. 

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
2. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
2. 
2. 
4. 
1. 
2. 
4. 
0. 
6. 
2. 
5. 
18. 
81. 

1051. 
2450. 

0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
0. 
2. 
1. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
3. 
9. 
4. 
0. 
9. 
2. 
1. 
0. 
3. 
15. 

123. 
976. 
1830. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0 .  
0 .  

15a1510.CNF 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
2. 
0. 
0. 
3. 
6. 
3. 
1. 
8. 
4. 
5. 
3. 
7. 
17. 

150. 
919. 
926. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 

0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
2. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
1. 
0. 
2. 
4. 
1. 
10. 
5. 
3. 
2. 
8. 

22. 
194. 
960. 
367. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
3. 
0. 
0. 
0. 
1. 
0. 
4. 
2. 
6. 
1. 
8. 
4. 
0. 
5. 
7. 
25. 

248. 
1152. 
100. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0 .  

HNF-1698 FIN. 0 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
1. 
1. 
2. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
3. 
3. 
2. 
3. 
3. 
1. 
8. 
2. 
2. 
2. 
11. 
17. 

350. 
1360. 
18. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
3. 
0. 
5. 
0. 
3. 
2. 
4. 
5. 
2. 
2. 

17. 
31. 

562. 
1776. 

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

0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. ' 

2. 
1. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
2. 
0. 
0. 
4. 
2. 
6. 
0. 
4. 
2. 
1. 
6. 
1. 
2. 
14. 
45. 
695. 

2304. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  

1456 



WF-1698 FEW. P 

222-5 Analytical Laboratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 

File ID: 16a1611.CNF 
SOOT0049-SAM-PU 

Counted on: 1/18/ 0 921: 5 
Detector: Am16 
Geometry number: 1 
Count time : 28800. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 2378.9 2378.9 363.050 363.050 10.000 2.711 5.000 1.450 
2 26.4 26.4 303.726 303.653 12.000 4.623 6.000 1.587 
3 112.9 112.9 229.844 229.844 12.000 4.037 6.000 2.580 

Peak 
ID Isotope 
1 Pu236 
2 Am241 

Pu238 
3 PU240 

PU239 

Totals: 

PEAK RESULTS 
Peak Error Limit: 309 

AEA Peak Centroid Count %err Activity 
Frac Exp. Obs. Diff. FWHM Rate c/m (395 d/m uCi/ea 
0.941 5.755 5.751 0.0040.01 56.57 1.2 243.0 0.1093-03 
0.015 5.479 5.478 0.0010.02 0.91 9.6 4.1 0.1833-05 

5.487 5.478 0.009 5.3 0.2383-05 
0.046 5.144 5.139 0.0050.02 2.75 5.4 11.6 0.5223-05 

5.147 5.139 0.008 11.6 0.5223-05 ----- --------- 
1.002 <--valid peaks only--> 60.23 

DETECTOR CALIBRATION 
Energy(=) = 4.081 + (0.0046)*Channel 
Energy range (MeV): 4.081 TO 6.437 

(Data reduction compression factor: 1.) 
Efficiency = 0.2376 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

Total 9 Recovery 
28856.0 100.000 
28856.0 100.000 
28910.7 100.190 
-54.7 -0.190 

Analyzed by: 
GL 
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WF-1698 REV* 0 . 
Spectrum 16a1611.CNF 

1 Legend: Raw = .... Modeled Peaks = l121.., etc Display Max.: 13837.0 

3 . . 3  
3 

2 
2 
2 
2 

1 
. 1  ............ 1 .......................................... 1 

. -1.. .. ..................................................... ........ ,. . .1 
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Raw Data Dumb for AEA Spectrum: 
0 .  0 .  

- 
0 .  1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
34 1 
351 
361 
37 1 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
1. 
2. 
0. 
1. 
3. 
2. 
0. 
2. 
1. 
1. 
5. 

31. 
140. 
0. 
3. 
6. 
3. 
4. 
7. 
26. 
1. 
2. 
10. 
29. 
630. 
2079. 

0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
1. 
0. 
0. 
1. 
0. 
0. 

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
3. 
0. 
0. 
0. 
0. 
0 .  
1. 
1. 
1. 
1. 
6. 

39. 
90. 
0. 
6. 
1. 
6. 
5. 
12. 
35. 
3. 
6. 
8. 
63. 
783. 

2618. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 

511 0. 0. 

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

56. 
71. 
1. 
8. 
0. 
3. 
5. 
10. 
22. 
4. 
1. 

19. 
67. 
917. 

2933. 
0. 
0. 
0. 
0 .  
9.. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0 .  
0. 

0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
7. 

67. 
49. 
3. 
4. 
7. 
2. 
1. 
16. 
31. 
4. 
4. 
15. 

16a1611.CNF 
0 .  
0 .  
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
1. 
0. 
1. 
0. 
2. 
3. 
6. 

53. 
23. 
2. 
9. 
4. 
6. 
8. 
14. 
27. 
3. 
8. 
15. 

82. 110. 
1074. 1073. 
2957. 2203. 

0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 1. 
0. 0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
2. 
1. 
0. 
0. 
1. 
3. 
16. 
79. 
8. 
1. 
5. 
1. 
0. 
7. 
13. 
30. 
3. 
5. 
11. 
122. 
947. 
1214. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

"f-1698 REV, Q 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
3. 
0. 
1. 
0. 
0. 
0. 
3. 
1. 
0. 
0. 
1. 
2. 
4. 
13. 
82. 
2. 
0. 
9. 
2. 
3. 
3. 
18. 
17. 
3. 
7. 
21. 
170. 
939. 
417. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
0. 
0. 
2. 
0 .  
1. 
0. 
1. 
4. 
1. 
19. 

106. 
4. 
2. 
2. 
2. 
3. 
9. 
11. 
8. 
3. 
7. 

24. 
250. 
1076. 
108. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0 .  
0. 
3. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
4. 

33. 
146. 
0. 
3. 
5. 
1. 
1. 

15. 
19. 
8. 
2. 
6. 

27. 
323. 
1321. 

7. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
1. 
2. 
0. 
3. 
1. 
1. 
24. 

128. 
1. 
4. 
1. 
4. 
1. 
4. 
20. 
4. 
4. 
6. 
35. 

437. 
1655. 

2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
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HNF-1698 REV. 0 
222-S Analytical Laboratory 

Rev. 2.11 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 

File ID: 17a1751.CNF 
SOOT0049-DUP-PU 

Counted on: 11181 0 @21: 6 
Detector: AEA17 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 2290.0 2290.0 363.445 363.445 8.000 2.686 4.000 1.412 
2 25.7 25.7 303.994 303.961 12.000 3.772 6.000 1.642 
3 116.7 116.7 229.897 229.897 12.000 3.659 6.000 2.595 

Peak 
ID Isotope 
1 Pu236 

Cm243 
2 Am241 

Pu238 
3 Pu240 

Pu2 3 9 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m 695 
0.951 5.755 5.766 -.0110.01 54.82 1.2 

0.013 5.479 5.492 -.0130.02 0.74 10.7 

0.046 5.144 5.151 -.0070.02 2.65 5.5 

5.779 5.766 0.013 

5.487 5.492 -.005 

5.147 5.151 -.004 ----- --------- 
1.010 <--valid peaks only--> 58.21 

DETECTOR CALIBRATION 
Energy(=) = 4.094 + (0.0046)*Channel 
Energy range (MeV): 4.094 TO 6.449 

(Data reduction compression factor: 1.) 
Efficiency = 0.2393 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Total % Recovery 
27668.0 100.000 
27668.3 100.001 
27946.9 101.008 
-278.9 -1.008 

Activity 
d/m uci/ea 
233.8 0.105E-03 
313.8 0.141E-03 
3.3 0.148E-05 
4.3 0.1933-05 
11.1 0.500E-05 
11.1 0.500E-05 

Analyzed by: 
GL 
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HNF-1698 REV. 0 
Spectrum 17a1751,CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 13759.0 

3 . . 3  
3 

2 
2 
2 

1 
. 1  ........... 1 ...................................... 1 

... l.... ......................................... , .  ,. ,. ..... ,. ... .1 
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Raw Data Dump 'for AEA Spectrum: 17a1751.CNF 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
17 1 
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. 
1. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
4. 
1. 
2. 
0. 
0. 
4. 
2. 

31. 
142. 
1. 
1. 
0. 
3. 
2. 

12. 
15. 
9. 
3. 
8. 
25. 

523. 
1871. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 

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

42. 
107. 
1. 
4. 
2. 
5. 
1. 
5. 
22. 
4. 
1. 

11. 
43. 
757. 

2265. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 

1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0 .  
2. 
0. 
1. 
0. 
1. 
2. 
0. 
4. 
34. 
57 * 
1. 
5. 
1. 
3. 
2. 
10. 
30. 
5. 
2. 
11. 
50. 

943. 
2819. 

1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
2. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
3. 
5. 

43. 
45. 
0. 
6. 
5. 
1. 
1. 
4. 
36. 
1. 
3. 

11. 
60. 

1023. 
2939. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 

0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
0 .  
1. 
0. 
0. 
1. 
0. 
3. 
10. 
66. 
18. 
2. 
2. 
3. 
3. 
7. 
14. 
28. 
1. 
3. 

14. 
79. 

1018. 
2497. 

0 .  
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 

0. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
1. 
3. 
12. 
80. 
4. 
3. 
6. 
1. 
1. 
7. 
6. 
20. 
2. 
4. 

15. 
108. 
861. 
1536. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
0. 
3. 
8. 
98. 
5. 
2. 
7. 
0. 
3. 
12. 
8. 
19. 
2. 
5. 
16. 
159. 
804. 
640. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
1. 
0. 
0. 
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0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
0. 
2. 
0. 
0. 
0. 
0 .  
1. 
1. 
1. 
0. 
2. 
1. 
1. 
20. 
119. 
2. 
1. 
5. 
0. 
2. 
5. 

20. 
11. 
4. 
9. 

20. 
217. 
928. 
178. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
2. 
22 
129. 
1. 
0. 
3. 
2. 
0 .  
8. 
7. 
5. 
3. 
7. 
26. 

294. 

1. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
3. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
3. 
25. 
136. 
0. 
1. 
7. 
5. 
2. 
5. 

17. 
0. 
1. 

13. 
29. 
403. 

1094. 1424. 
25. 2. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 0. 
1. 0. 



. HNF-1698 REV. 0 

222-S Analytical Laboratory 

Rev. 2.11 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
SQOT0054-SAM-PU 

File ID: 19a1937.CNF 

Counted on: 1f18f 0 @21: 8 

Geometry number: 1 
Count time: 28802. Sec 

Detector: AEA19 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 2171.0 2171.0 362.444 362.444 8.000 2.671 4.000 1.403 
2 12.4 12.4 303.645 303.518 10.000 3.960 5.000 0.788 
3 49.5 49.5 230.388 230.385 io.oao 3.426 5.000 2.439 

Peak 
ID Isotope 
1 Pu236 
2 Am241 

Pu238 
3 Pu240 

Pu2 3 9 

Totals : 

PEAK RESULTS 
Peak Error Limit: 302 

AEA Peak Centroid Count %err Activity 
Frac Exp. Obs. Diff. FWHM Rate cfm @95 d/m uCi/ea 
0.984 5.755 5.750 0.0050.01 51.94 1.2 222.4 0.100E-03 
0.011 5.479 5.479 0.0000.02 0.60 11.9 2.7 0.121E-05 

5.487 5.479 0.008 3.5 0.1593-05 
0.021 5.144 5.143 0.0010.02 1.10 8.6 4.6 0.2083-05 

5.147 5.143 0.004 4.6 0.2083-05 ----- --------- 
1.016 <--valid peaks only--> 53.65 

DETECTOR CALIBRATION 
Energy(MN) = 4.083 + (0.0046)*Channel 
Energy range (MeV): 4.083 TO 6.438 

(Data reduction compression factor: 1.) 
Efficiency = 0.2383 cPn/DPn 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total Z Recovery 
25352.0 100.000 
25352.2 100.001 
25752.5 101.580 

-400.5 -1.580 

Analyzed by: 
GL 
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HNF-1698 REV. 0 

Spectrum 19a1937.CNF 
1 Legend: Raw .... Modeled Peaks = 112,..l etc ' Display Max.: 11886.7 

3 
3 
3 

1 
. 1  .............. 1 .................................................. 1 ..................................................................... 1 
.1.. . . 
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. .  
Raw Data 'Dump 'for AEA Spectrum: 
1 0. 0. 2. 0. 
11 1. 0. 0. 0. 
21 0. 0. 0. 0. 
31 1. 0. 0. 0. 
41 0. 0. 0. 0. 
51 0. 0. 0. 0. 
61 1. 0. 0. 1. 
71 0. 0. 0. 1. 
81 0. 0. 0. 0. 
91 1. 0. 0. 0. 
101 0. 2. 0. 0. 
111 0. 0. 0. 1. 
12 1 0. 0. 0. 0. 
131 0. 0. 0. 0. 
14 1 0. 1. 1. 2. 
151 1. 0. 0. 2. 
161 0. 0. 0. 1. 
17 1 2. 3. 2. 1. 
181 0. 0. 0. 0. 
191 0. 0. 1. 1. 
201 1. 0. 1. 2. 
211 1. 1. 2. 2. 
221 16. 8. 14. 14. 
231 63. 52. 33. 21. 
241 1. 3. 1. 0. 
251 1. 0. 2. 2. 
261 0. 1. 1. 1. 
271 4. 3. 3. 1. 
281 6. 3. 3. 4. 
291 6. 8. 5. 6. 
301 11. 12. 11. 18. 
311 2. 3. 1. 4. 
321 5. 3. 2. 4. 
331 12. 16. 1. 16. 
341 30. 40. 56. 61. 
351 648. 858. 1000. 1025. 
361 2183. 2586. 2800. 2383. 
371 0. 0. . 0. 0. 
381 0. 0. 0. 0. 
391 0. 0. 0. 0. 
401 0. 0. 0. 0. 
411 0. 0. 0. 0. 
421 0. 0. 0. 0. 
431 0. 0. 1. 1. 
441 0. 0. 0. 0. 
451 0. 0. 0. 0. 
461 0. 0. 0. 0. 
471 1. 0. 1. 1. 
481 1. 0. 0. 0. 
491 0. 0. 0. 0. 
511 0. 0. 

19a1937.CNF 
0. 0. 
0. 1. 
1. 0. 
0. 0 .  
0 .  0. 
0 .  0. 
0 .  0 .  
0 .  0 .  
0. 0 .  
0. 2. 
0. 0. 
0. 1. 
0. 0. 
0. 1. 
0. 0. 
0. 0. 
0. 1. 
0. 1. 
2. 0. 
0. 2. 
1. 1. 
8. 1. 

27. 32. 
9. 6. 
3. 0. 
5. 3. 
2. 1. 
1. 0. 
7. 5. 
4. 10. 
11. 11. 
2. 3. 
3. 9. 
9. 11. 

112. 139. 
904. 821. 

1432. 622. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0. 
0. 0. 
2. 1. 
0. 0. 
0. 0 .  

1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
2. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
5. 

42. 
0. 
3. 
2. 
2. 
0. 
12. 
6. 
9. 
1. 

10. 
24. 
193. 
866. 
152. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
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0. 1. 
1. 0. 
1. 1. 
0. 0. 
0. 0. 
3. 1. 
0. 1. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0. * 
0. 2. 
1. 0. 
0. 0. 
2. 2. 
1. 1. 
1. 0. 
0. 0. 
4. 1. 
0. 0. 
0. 1. 
7. 7. 

42. 50. 
0. 1. 
1. 4. 
4. 4. 
4. 0. 
3. 2. 
7. 8. 
9. 9. 
6. 1. 
4. 1. 
13. 13. 
24. 16. 
272. 333. 
1081. 1322. 
12. 0. 
0. 0. 
0 .  0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 0. 
0 .  0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0 .  

0. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
11. 
59. 
2. 
2. 
3. 
2. 
2. 
6. 

12. 
2. 
3. 

13. 
43. 
449. 
1760. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
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G E N E R A L  A G P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 

File ID: 20a2003.CNF 
SOOT0054 -DUP-PU 

Counted on: i l i a 1  o @21: 9 
Detector: AEA2 0 
Geometry number: 1 
Count time: 20001. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 2236.4  2236.4  362.000 362.080 10 .000  2 .663  5.000 1 .352  
21 1 1 . 3  1 1 . 3  303.304 303.291 12 .000  4 .205  6.000 0 .900  
3 5 4 . 6  5 4 . 6  220.045 220.043 10 .000  3 .205  5.000 2 .090  

Peak AEA 
ID Isotope h a c  
1 PU236 0 .973  

2 1131 
3 PU240 0 .022  

-243 

PU239 

Totals: 0 .995  

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err Activity 
Exp. Obs. Diff. FWHM Rate c/m 695 W m  uCi/ea 
5 .755  5 .766  - .0110.01  5 4 . 4 0  1 . 2  2 4 0 . 0  0.100E-03 
5 .779  5 .766  0 .013  322 .2  0.1453-03 

5 .144  5 .150  - .0060.02 1 . 2 6  0 . 0  5 . 4  0.2443-05 
5 .147  5 .150  - .003 5 . 4  0.2443-05 

5 .492  0 .52  1 3 . 0  

--------- 
<--valid peaks only--> 55 .73  

DETECTOR CALIBRATION 
Energy (MEV) 5 4.097 + (0 .0046)  *Channel 
Energy range (MeV): 4.097 TO 6 .452  

(Data reduction compression factor: 1.)  
Efficiency = 0.2316 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Ree idua le 

Total % Recovery 
26877.0 100 .000  
26876.0 99.999 
27004.0  100.472 

-127 .0  -0.472 

Analyzed by: 
GL 



.. 

Spectrum 20a2003.CNF HNF-1698 REM 0 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., eta Display Max.: 12800.1 

3 
3 
3 

1 .. 1 .............. 1 ............................................. 1 

. .1.. . .............................................. ,. ,. ,. ............... 1 
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Raw Data-Dumv for AEA SDectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
13. 
58. 
0. 
3. 
4. 
5. 
4. 
1. 
7. 
3. 
4. 
23. 
53. 
609. 

2045. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

- 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
3. 
22. 
23. 
2. 
6. 
2. 
1. 
4. 
4. 
14. 
2. 
6. 

20. 
63. 

884. 
2565. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 

511 0. 0. 

- 
0 .  0 .  
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
1. 
5. 
34. 
13. 
0. 
0. 
1. 
2. 
6. 
5. 
14. 
5. 
6. 

17. 
76. 

1005. 
2728. 

1. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
2. 
1. 
1. 
0. 
1. 
9. 
26. 
8. 
3. 

11. 
0. 
1. 
5. 
5. 
16. 
1. 
6. 

30. 
100. 

1087. 
2749. 

1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

20a2003.CNF 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
0 .  
1. 
0. 
1. 
1. 
4. 
30. 
1. 
1. 
6. 
2. 
1. 
7. 
5. 
10. 
5. 
10. 
19. 
114. 

1007. 
1986. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 

1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
1. 
0. 
7 .  
36. 
1. 
2. 
7. 
3. 
3. 
3. 
5. 
9. 
3. 
8. 

24. 
147. 
848. 
946. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

a. 

1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
8. 
59. 
0. 
2. 
4. 
2. 
3. 
11. 
8. 
6. 
3. 
6. 

23. 
189. 
906. 
289. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 

HNF-1698 REV. 0 
0.. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
5. 
2. 
0. 
3. 
1. 
1. 
0. 
1. 
0. 
1. 

11. 
67. 
0. 
5. 
3. 
5. 
0. 
7. 
5. 
6. 
3. 
8. 

27. 
291. 

1053. 
40. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
3. 
0. 
0. 

0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
4. 
17. 
66. 
1. 
1. 
1. 
2. 
0. 
6. 
7. 
3. 
3. 

11. 
32. 

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

20. 
59. 
1. 
3. 
2. 
3. 
5. 
10. 
9. 
2. 
2. 
12. 
34. 

360. 538. 
1270. 1561. 

3. 0. 
0. 0. 
0 .  0. 
0. 0. 
0. 0. 
0. 0. 
0 .  0 .  
0 .  0 .  
0 .  0. 
0. 0. 
1. 0. 
1. 4. 
0. 0. 
0. 0. 
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Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 

File ID: 21a2194.CNF 
SOOT0055-SAM-PU 

Counted on: 1/18/ 0 c21:11 
Detector: AEA2 1 
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 2126.5 2126.5 361.465 361.465 10.000 2.968 5.000 1.636 
2? 11.8 11.8 301.884 301.827 12.000 4.651 6.000 1.155 
3 43.6 43.6 227.956 227.954 12.000 3.931 6.000 3.077 

Peak AEA 
ID Isotope Frac 
1 Pu236 0.973 
2 ???? 
3 Pu240 0.019 

Pu239 ----- 
Totals: 0.992 

PEAK RESULTS 
Peak Error Limit: 308 

Peak Centroid Count %err Activity 
E x p .  Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
5.755 5.752 0.0030.01 50.88 1.3 223.8 0.101E-03 

5.144 5.138 0.0060.02 0.98 9.0 4.2 0.191E-05 
5.147 5.138 0.009 4.2 0.191E-05 

5.478 0.50 13.0 

- - - - - - - - - 
<--valid peaks only--> 51.86 

Energy (MEV) = 4.089 + (0.0046) *Channel 
Energy range (MeV): 4.089 TO 6.445 

(Data reduction compression factor: 1.) 

DETECTOR CALIBRATION 

Efficiency = 0.2320 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total Z Recovery 
25096.0 100.000 
25096.0 100.000 
25133.9 100.151 
-37.9 -0.151 

Analyzed by: 
GL 

1469 



, . 
Suectrum 21a2194.CNF 

HNF-1698 REV. 0 - 
1 Legend: Raw = .... Modeled Peaks = l 1 2 1 . . ,  etc Display Max.: 1 0 4 8 4 . 6  

3 
3 
3 

1 .. 1 ................. l . . .  ............................................................. .............................................................. 
l . . . .  

1 ,. .1 
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Raw Data Dump for 
1 0. 0. 
11 0. 1. 
21 0. 0. 
31 0. 0. 
41 0. 1. 
51 1. 0. 
61 0. 0. 
71 0. 0. 
81 0. 0. 
91 0. 0. 
101 0. 1. 
111 1. 1. 
12 1 1. 0. 
13 1 3. 0. 
141 2. 0. 
151 0. 1. 
161 1. 0. 
17 1 2. 0. 
18 1 2. 1. 
19 1 3. 0. 
201 0. 0. 
211 3. 2. 
221 15. 19. 
231 30. 20. 
241 1. 0. 
251 6. 3. 
261 1. 1. 
271 0. 2. 
281 1. 4. 
291 1. 3. 
301 12. 15. 
311 4. 0. 
321 3. 5. 
331 11. 11. 
341 42. 51. 
351 799. 909. 
361 2629. 2656. 
371 0. 0. 
381 0. 0. 
391 0. 0. 
401 0. 0 .  
411 0. 0. 
421 0. 0. 
431 0. 0. 
441 0. 0. 
451 0. 0. 
461 0. 0. 
471 1. 1. 
481 1. 0. 
491 0. 0. 
511 0. 0. 

AEA Spectrum: 
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 0. 
0. 0. 
1. 0. 
0. 0. 
0. 0. 
1. 0. 
1. 1. 
0. 1. 
0. 0 .  
0. 0. 
0. 2. 
0. 0. 
1. 1. 
4. 4. 
19. 23. 
13. 4. 
1. 0. 
5. 7. 
3. 1. 
2. 1. 
4. 7. 
4. 3. 
16. 7. 
1. 2. 
1. 4. 
6. 7. 

66. 104. 
904. 885. 
2311. 1526. 

0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0. 
0. 0 .  
1. 0. 
0. 0. 
0 .  0 .  

21a2194.CNF 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 1. 
0. 1. 
0. 0. 
0. 0 .  
0. 0. 
0. 1. 
0. 0. 
0. 0. 
0. 0. 
1. 1. 
1. 0. 
1. 2. 
1. 1. 
1. 2. 
4. 11. 
28. 43. 

0 .  0. 
2. 0. 
8. 5. 
2. 3. 
1. 1. 
8. 8. 
4. 8. 
8. 5. 
2. 2. 
7. 5. 
14, 14. 

130. 174. 
798,. 849. 
770. 251. 

0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 0. 
0 .  0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
5. 
57. 
1. 
2. 
4. 
1. 
3. 
7. 
6. 
3. 
1. 
7. 
21. 

260. 
1015. 
70. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

"F-1698 0 

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 .  0 .  
0 .  0 .  0 .  
0 .  0 .  0 .  
2 .  0 .  0 .  
0 .  0. 0. 
0. 1. 1. 
1. 1. 0. 
0. 1. 0. 
1. 0. 0. 
0. 0. 1. 
1. 0. 0. 
0. 1. 0. 
2. 0. 1. 
4. 14. 10. 
56. 45. 40. 
2. 0. 1. 
2. 0. 4. 
0. 2. 0. 
3. 5. 1. 
4. 2. 2. 
10. 8. 7. 
5. 13. 10. 
5. 4. 1. 
0. 3. 3. 
8. 14. 11. 
25. 29. 47. 

330. 462. 648. 
1405. 1751. 2177. 

7. 3. 0. 
0. 0. 0 .  
0 .  0 .  0 .  
0 .  0 .  0 .  
0 .  0 .  0 .  
0 .  0 .  0. 
0. 0. 1. 
0. 0. 0. 
0 .  0 .  0 .  
0 .  0 .  0 .  
0 .  0. 0 .  
0. 1. 0. 
0. 0. 0 .  
0 .  0 .  0 .  
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G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
SOOT0055-DUP-PU 

File ID: 22a2276.CNF 

Counted on: 1/18/ 0 @21:12 
Detector : AEA2 2 
Geometry number: 1 
Count time: 28803. Sac 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 2492.2 2492.2 360.615 360.615 10.000 2.649 5.000 1.455 
2 10.5 10.5 301.823 301.684 8.000 3.962 4.000 0.551 
3 51.1 51.1 227.253 227.248 10.000 3.267 5.000 2.268 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak 
ID Isotope 
1 Pu236 
2 Am241 

Pu2 3 8 
3 h1240 

Pu239 

Totals: 

AEA Peak Centroid 
Frac Exp. Obs. Diff. FWHM 
0.974 5.755 5.754 0.0010.01 
0.011 5.479 5.483 -.0040.02 

0.019 5.144 5.140 0.0040.02 
5.487 5.483 0.004 

5.147 5.140 0.007 ----- - 
1.004 <--valid peaks only--> 

Count %err Activity 
Rate c/m @95 d/m uCi/ea 

58.12 1.2 244.6 0.110E-03 
0.68 11.1 3.0 0.1343-05 

3.9 0.1753-05 
1.13 8.6 4.7 0.210E-05 

4.7 0.210E-05 
I-------- 

59 * 93 

DETECTOR CALIBRATION 
Energy (MEV) = 4.095 + (0.0046) *Channel 
Energy range (MeV): 4.095 TO 6.450 

(Data reduction compression factor: 1.) 
Efficiency = 0.2425 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite f i t  
Residuals 

Total 0 Recovery 
28651.0 100.000 
28651.0 100.000 
28770.6 100.417 
-119.6 -0.417 

Analyzed by: 
GL 

1472 



"F-i 698 REV* 
SpeCtrUlIl 22a2276.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11925.3 

3 
3 

1 ... 1 ..................... l... ...................................................................... 1 
........................................................l. ... 
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Raw Data Dump for AEA Spectrum: 22a2276.CNF 
1 

11 
21  
3 1  
4 1  
5 1  
61  
7 1  
8 1  
9 1  

101  
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
3 4 1  
351 
361 
371 
381 
391 
401 
4 1 1  
421  
431 
441 
451 
461 
471 
481 
491 

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

2 1 .  
1 3 .  

2 .  
8 .  
4 .  
3 .  
2 .  
8 .  

11. 
4 .  
1. 

1 6 .  
62 .  

1043. 
3178. 

0.  
0 .  
0 .  
0 .  
0 .  
1. 
0.  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

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

24 .  
10 .  
1. 

10 .  
0 .  
5 .  
7 .  
3 .  
8 .  
1. 
4 .  
8 .  

84 .  
1075.  
2845.  

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

511 0 .  0.  

0 .  
0 .  
0 .  
0 .  
1. 
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0.  
0 .  
0 .  
1. 
6 .  

30 .  
8 .  
1. 
6 .  
2 .  
1. 
4 .  
6 .  

1 4 .  
0 .  
2 .  
9 .  

120 .  
1072.  
1858.  

0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
1. 
0 .  
0 .  

0.  
0.  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0.  
0.  
2 .  
0 .  
0 .  
0 .  
2 .  
0 .  
0 .  
1. 
1. 
2 .  
9 .  

47 .  
4 .  
1. 
2 .  
3 .  
2 .  
8 .  

1 0 .  
11. 

4 .  
4 .  

16 .  
162.  
924 .  
841 .  

0. 
0.  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
2 .  
0 .  
0.  
0.  
0 .  
0 .  
0.  
0 .  
1. 
1. 
0 .  
2 .  
0 .  
1. 
0 .  
0 .  
2 .  
1. 
9 .  

45 .  
3 .  
1. 
4 .  
7 .  
2 .  

10 .  
10 .  

9 .  
3 .  
8 .  

14 .  
210.  
999.  
208.  

0 .  
0 .  
0.  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  
0 .  

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

11. 
4 7 .  

0 .  
3 .  
4 .  
2 .  
0 .  
9 .  
7 .  
1. 
3 .  
7 .  

14 .  
275.  

1159.  
24 .  

0.  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0.  
0.  
1. 
0.  
0.  

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

10 .  
69 .  

0 .  
1. 
3 .  
1. 
1. 
9 .  
1. 
2 .  
3 .  
9 .  

2 7 .  
407 .  

1513.  
1. 
0 .  
0 .  
0.  
0 .  
1. 
0.  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0.  

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

1 4 .  
5 6 .  

0.  
0 .  
2 .  
2 .  
1. 
8 .  
8 .  
1. 
3 .  
7 .  

30 .  
506.  

1846.  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

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

15. 
55 .  

0 .  
3 .  
2 .  
4 .  
1. 
8 .  
9 .  
4 .  
3 .  

10 .  
40 .  

690 .  
2402. 

1. 
0.  
0 .  
0.  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  

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

1 0 .  
31.  

2 .  
4 .  
0.  
3 .  
7 .  
2 .  

1 5 .  
1. 
3 .  

15 .  
60 .  

892 .  
2947. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0.  
1. 
0 .  
0.  
0.  
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DATA REDUCTION REPORT 

SAMPLE 
SOOT0056-SAM-PU 

File ID: 23a2395.CNF 

Counted on: 11181 0 @21:14 
Detector: AEA2 3 
Geometry number: 1 
Count time: 28801. Sec 

PEAX ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 2019.3 2019.3 363.292 363.292 12.000 3.301 6.000 1.660 
2? 10.6 10.6 304.120 304.001 10.000 3.159 5.000 0.624 
3 49.1 49.1 229.643 229.640 10.000 3.604 5.000 2.176 

Peak AEA 
ID Isotope Frac 
1 PU236 0.979 

2 ???? 
3 Pu240 0.022 

-243 

Pu239 ----- 
Totals: 1.001 

PEAK RESULTS 
Peak Error Limit: 309 

Peak Centroid Count %err Activity 
Exp. Obs. Diff. FWHM Rate c/m @95 uCi/ea 
5.755 5.768 -.0130.02 51.97 1.2 211.4 0.9523-04 
5.779 5.768 0.011 283.8 0.1283-03 

5.144 5.153 -.0090.02 1.19 8.3 4.7 0.2133-05 
5.147 5.153 -.006 4.7 0.2133-05 

5.495 0.51 13.1 

- - - - - - - - - 
<--valid peaks only--> 53.16 

DETECTOR CALIBRATION 
Energy(MEV) = 4.097 + (0.0046)*Channel 
Energy range (MeV): 4.097 TO 6.452 

(Data reduction compression factor: 1.) 
Efficiency = 0.2509 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
25494.0 100.000 
25494.0 100.000 
25759.7 101.042 
-265.7 -1.042 

Analyzed by: 
GL 



Spectrum 23a2395.CNF - 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 12532.9 

3 
3 
3 

1 
. 1  ............ 1 
........................................l. 
..............................................*.......................l ..... l... 
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Raw Data'Dump for AEA Spectrum: 
1 

. 11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
16. 
44. 
0. 
3. 
1. 
1. 
2. 
3. 
5. 
3. 
4. 
18. 
38. 
577. 
1783. 

1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
3. 
17. 
45. 
3. 
3. 
0. 
0. 
2. 
2. 
10. 
2. 
5. 
11. 
55. 
682. 

2081. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 

511 0. 0. 

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

25. 
16. 
1. 
6. 
1. 
0. 
6. 
6. 
8. 
2. 
4. 
10. 
55. 
885. 
2418. 

1. 
0. 
0. 
0. 
0. 
0 .  
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  

0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
7. 

28. 
17. 
0. 
4. 
2. 
2. 
5. 
2. 
15. 
2. 
5. 
12. 
69. 
886. 

2499. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 

23a2395.CNF 
0 .  
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0 .  
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1. 
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0. 
0. 
0 .  
0. 
0. 
0. 
1. 
8. 
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0. 
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0. 
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4. 
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9. 
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2039. 

0. 
0. 
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0 .  
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0. 

0 .  
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0 .  
0 .  
0 .  
0 .  
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0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
6. 
35. 
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0. 
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0. 
2. 
9. 
6. 
8. 
2. 
8. 
16. 

135. 
925. 
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0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
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0. 
0. 
1. 
1. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
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0 .  
0 .  
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1. 
0. 
1. 
0. 
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1. 
1. 
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1. 
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6. 
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2. 
8. 
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0. 
0. 
0. 
0 .  
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0 .  
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0 .  
0 .  
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1. 
0. 
1. 
1. 
6. 
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1. 
0. 
6. 
1. 
1. 
6. 
6. 
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1. 
9. 
17. 
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0 .  
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0 .  
0 .  
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1. 
0. 
0. 
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0. 
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0. 
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1. 
0. 
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1. 
0. 
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2. 
2. 
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0. 
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0 .  
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1. 
0. 
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0. 
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1. 
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1. 
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1. 
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DATA REDUCTION REPORT 

SAMPLE 

File ID: 24a2436.CNF 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

SOOT0056-DUP-PU 

Counted on: 11181 0 @21:15 
Detector: AEA2 4 
Geometry number: 1 
Count time: 28803. Sac 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 2118.0 2118.0 361.916 361.916 10.000 3.444 5.000 1.833 
2 46.4 46.4 227.233 227.233 14.000 5.012 7.000 4.040 

Peak AEA 
ID Isotope Frac 
1 PU236 0.982 

2 Pu240 0.021 
-243 

Pu2 3 9 ----- 
Totals: 1.003 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err Activity 
Exp. Obs. Diff. FWHM Rate C/m @95 d/m uCi/ea 
5.755 5.766 -.0110.02 53.53 1.2 245.2 0.llOE-03 
5.779 5.766 0.013 329.1 0.1483-03 
5.144 5.147 -.0030.02 1.13 8.4 5.1 0.2293-05 
5.147 5.147 0.000 5.1 0.2293-05 - - - - - - - - - 
<--valid peaks only--> 54.66 

DETECTOR CALIBRATION 
Energy(MEV) = 4.101 + (0.0046)*Channel 
Energy range (MeV): 4.101 TO 6.457 

(Data reduction compression factor: 1.) 
Efficiency = 0.2228 CPMfDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
26171.0 100.000 
26170.5 99.998 
26241.6 100.270 
-70.6 -0.270 

-- Analyzed by: 
GL 

t478 



HNF-1698 REV. 0 
Spectrum 24a2436.CNF 

1 Legend: Raw = .... Modeled Peaks = l12,..l etc Display Max. : 11538.1 

2 
2 
2 

1 
. 1  ................ 1. ....................................................... 1 ...................................................................... 1 .. l... 



Raw Data Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
17 1 
18 1 
191 
201 
2 11 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

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

26. 
18. 
1. 
3. 
2. 
2. 
0. 
4. 
9. 
4. 
4. 
12. 
26. 

756. 
2342. 

1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

- 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
2. 

21. 
16. 
0. 
3. 
3. 
6. 
3. 
5. 
10. 
0. 
5. 
14. 
42. 
837. 
2658. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

511 0. 0. 

- 
0 .  0 .  
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
7. 

27. 
12. 
2. 
1. 
1. 
0. 
9. 
2. 
6. 
2. 
4. 
11. 
60. 

942. 
2360. 

1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

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

37. 
5. 
1. 
2. 
2. 
2. 
2. 
4. 
14. 
3. 
1. 
13. 
76. 
905. 
1868. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

HNF-1698 REV. 0 
24a2436.CNF 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
8. 

45. 
2. 
2. 
5. 
0. 
1. 
6. 
3. 
6. 
4. 
6. 
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0. 
0. 
0. 
0 .  
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0 .  
0 .  
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2. 
0. 
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1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
1. 
5. 
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2. 
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2. 
1. 
7. 
9. 
2. 
2. 
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0. 
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1. 
0. 
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1. 
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0. 
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0. 
0. 
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0. 
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3. 
4. 
18. 
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0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
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9. 
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0. 
9. 
27. 
317. 
1297. 
92. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
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3. 
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DATA REDUCTION REPORT 

SAMPLE 

File ID: 25a2503.CNF 
SOOT0057-SAM-PU 

Counted on: 1/10/ 0 @21:16 
Detector: AEA2 5 
Geometry number: 1 
Count time: 20001. Sec 

PEAX ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 4156.1 4156.1 157.066 157.066 0.000 1.339 4.000 2.079 
21 20.5 20.5 135.053 135.720 8.000 2.005 4.000 0.096 
3? 3.2 3.2 131.974 130.307 4.000 0.216 2.000 2.664 
4 70.0 70.0 100.997 100.900 0.000 1.350 4.000 2.237 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Pu236 0.935 5.755 5.753 0.0020.02 52.50 1.2 220.1 0.9913-04 
2 ???? 5.477 0.51 13.7 
3 ???? 5.409 0.01 343. 
4 Pu240 0.010 5.144 5.142 0.0020.02 0.90 9.2 4.0 0.1823-05 

Pu2 3 9 5.147 5.142 0.005 4.0 0.1823-05 ----- --------- 
Totals: 0.953 <--valid peaks only--> 53.40 

DETECTOR CALIBRATION 
Energy(MEV) = 3.700 + (O.O125)*Channel 
Energy range (MeV): 3.700 TO 10.100 

(Data reduction compression factor: 1.) 
Efficiency = 0.2434 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite €it 
Residua 1s 

Total 0 Recovery 
26939.0 100.000 
26939.0 100.000 
25924.0 96.235 
1014.2 3.765 

Analyzed by: 

481 
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Spectrum 25a2503.CNF 
1 Legend: Raw = .... Modeled Peaks = l121.., etc Display Max.: 20172.6 

4 
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Raw Data 'Durms' for AEA Spectrum: 

1 
11 
2 1  
3 1  
4 1  
5 1  
6 1  
7 1  
8 1  
9 1  

101  
111 
121 
1 3 1  
14 1 
151 
161 
1 7 1  
181  
191  
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
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311 
321 
331 
341 
351 
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371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0 .  
0 .  
0 .  
1, 
0 .  
0 .  
1. 
0 .  
1. 
1. 
5 .  

35.  
3 .  
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5 .  

197.  
18 .  

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

- 
0.  
0 .  
1. 
0 .  
0 .  
0 .  
2 .  
1. 
1. 
2 .  
4 .  
9 .  
0 .  
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9 .  
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0 .  
0 .  
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0 .  
0 .  
0 .  
3 .  
0 .  
0 .  
0. 
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0 .  
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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.  
0 .  
0.  
1. 
1. 
9 .  
2. 
3 .  

1 0 .  
7 .  

714 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
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1653.  
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0 .  
0 .  
0 .  
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1. 
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0 .  

25a2503.CNF 
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9 .  
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Rev. 2.11 

DATA REDUCTION REPORT 

SAMPLE 

File ID: 26a2671.CNF 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

SOOT0057-DUP-PU 

Counted on: 1/18/ 0 @21:17 
Detector: AEA2 6 
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 4027.4 4027.4 158.332 158.332 6.000 1.451 3.000 2.209 
2 20.9 20.9 136.063 135.911 10.000 2.688 5.000 0.970 
3 80.5 80.5 108.985 108.970 8.000 1.483 4.000 2.800 

Peak 
ID Isotope 
1 Pu236 

Cm243 
2 Am241 

PU238 
3 Pu240 

Pu2 3 9 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count 
Frac Exp. Obs. Diff. FWHM Rate c/m 
0.928 5.755 5.762 -.0070.02 52.67 

0.011 5.479 5.481 -.0020.03 0.63 

0.018 5.144 5.145 -.0010.02 1.02 

5.779 5.762 0.017 

5.487 5.481 0.006 

5.147 5.145 0.002 -__-- - - - - - - - - - 
0.957 <--valid peaks only--> 54.32 

%err 
(395 d/m 
1.2 237.2 

318.4 
13.1 3.0 

3.9 
9.2 4.5 

4.5 

DETECTOR CALIBRATION 
Energy(MEV) = 3.783 + (0.0125)*Channel 
Energy range (MeV): 3.783 TO 10.183 

(Data reduction compression factor: 1.) 
Efficiency = 0.2266 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
27240.0 100.000 
27240.0 100.000 
26076.1 95.727 
1163.9 4.273 

Activity 
uCi/ea 

0.107E-03 
0.143E-03 
0.1333-05 
0.1743-05 
0.2033-05 
0.2033-05 

Analyzed by: 
GL 
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# 

Spectrum 26a2671.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 19696.9 

3 
2 
2 

2 .. 1 
......................................................................l ............. l..... 
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* 
Raw Data D u m  for AEA SDectrum: 26a2671.CNF 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
3. 
2. 
4. 

53. 
5. 
28. 
7. 

141. 
169. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

- 
0. 
1. 
1. 
1. 
2. 
1. 
4. 
2. 
4. 
1. 
1. 
8. 
5. 
10. 
10. 

254. 
2. 
0. 
1. 
0. 
2. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

- 
0 .  0 .  
1. 
1. 
1. 
3. 
1. 
0. 
1. 
3. 
3. 

13. 
2. 

10. 
14. 
11. 
542. 
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 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

1. 
1. 
0. 
1. 
4. 
0. 
3. 
4. 
5. 
10. 
2. 
7. 
18. 
14. 

1205. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
2. 
1. 
1. 
1. 
2. 
1. 
1. 
4. 
2. 
19. 
6. 
9. 
17. 
17. 

2392. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
1. 
1. 
1. 
1. 
0. 
0. 
1. 
1. 
2. 
37. 
7. 
6. 
27. 
18. 

2700. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

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

53. 
7. 
1. 
28. 
31. 

2809. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
2. 
2. 
0. 
1. 
3. 
0. 
1. 
4. 
5. 

88. 
2. 
7. 
20. 
32. 

5072. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
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0. 
0. 
1. 
1. 
1. 
3. 
3. 
7. 
3. 
3. 

132. 
20. 
10. 
4. 

49. 
7275. 

0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

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

102. 
11. 
14. 
10. 
95. 

3399. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
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WORKBOOK PAGE BLANK2 

lted . Tracer Preparation Date 
ue = Pu-238 Preparation Value '[e to the power of ((-in2 * Decay TimuIo40.95)l 

u 236 Tracer Recovery = Cola1 AT Counts I TC -Bkg)~236'1001(PU-236 Decay C N d  Value ' SPWEFF) 
Pu 239/240 pCYL - (C239)(Pu 235 Decay Coed Value)(SP~(IOOOmUL)(DF)(DDF) I [(CZI)(SS)(D g11)(2220000 dpmlpci)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV'Pu 236 Tracer Recovery I 100) 

u 238 pCK = [(Pu 238 dpm)(DF)(DDF)(IOOOmUL)] I [(Pu-235 Tracer R ~ ~ l v e r y  1100)(222W00 dpmluCi)(D giL)(SS)I 
ative Counting Ermr = square Root of [(II(Pu 236 cpm * min)) + ( 1  I (Pu 238 or 2391240 cpm * rnin))] * 1.86 * 100 

c 
I 
Pu 239/240 VCUmL < 3.34E-04 DETECTION 
Relative Counting Error = 100.0% LEVELS I 

amt: r n  AKL Dale: 18-Jan-2000 

bnalure of Chemist: JFR Dale: 4!!-L@ 
B L A N K M I  REV 1.0 U 

488 
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y Time = Dale Counted -Tracer Preparation Date 
u-238 Decay Cowd Value = Pu-236 Preparation Value '[e lo the pawer of ((-In2 * Decay TimeJ1040.95)l 

236 Tracer R-ry = (Tdal AT CounB f TC -Bkg) %236100/(Pu-236 Dewy Corrd Value 'SPKV' EFF) 
2391240 pCvL = (C239)(Pu 236 Decay Cortd ValUe)(SPKV)(lOOOmUL)(DF)(DDF) I [(C238)(SS)(D p11)(2220000 dpm1pCi)l 

u 238 dpm = [(Tow AT Counta I TC) - Bkg * IIEFF * C2381- (Pu-238 Tracer value *SPW 'Pu 236 Tracar Recovery I l O O )  
u 238 pCVL = [(Pu 238 apm)(DF)(DDF)(lOOOmUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
elalive Counting E m  = Square Roct of [(II(Pu 236 cpm *mi")) + ( 1  I (Pu 238 or 2391240 Wm ' min))] * 1.96 * 100 

19Jan-2000 AKL Dale: 

JFR Dale: /? 

489 
0111912000 



HFlf-1698 REV. 0 

my l ime = Data Cwnted -Tracer Preparation Date 
J-238 m y  Con'd Value = Pu-236 Preparation Value *[e to the power of ((-In2 * m y  limd1040.95)I 

)u 238 T-r R e m ~ t y  = (Total AT Counts I TC -Ekg) ^C236'1001(Pu-236 Decay Coed Value * SPKV * EFF) 
au 239~240 v c i  = (c239)(Pu 236 Decay Coed Value)(SPKv)(lOOOmUL)(DF)(DDF) I [(C238)(SS)(D p/L)(2220000 dpm1vCi)l 

au 238 pCVL = [(Pu 238 dprn)(DF)(DDF)(looOmUL)] I [(Pu-236 Tracer Ramwry llW)(2220000 dpmlvCi)(D gIL)(SS)I 
blative Counting Emr  = Square Rwt of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))l* 1.96 * 100 

)u 238 dpm = [(Total AT Counts I TC) - BkQ * 1IEFF * C2381- (PU-238 Tracer Value 'SPKV'PU 238 Tracer RKOWV 1100) 

DETECTION 
LEVELS 

"u 230/240 pCUmL 5.38E-04 
'slaUvo Countlng Error = 5.6% 

. - 
THAN Value. ~ 

I "5-04 

in pcl/rnL 
Pu 2391240 

ng Error = 10.5% Pu 2"" 
105.6% 3.51E-04 

AKL Date: 19-Jan-2WO 

ignature dChmist: JFR Dab: I 
SAMPLE.WB1 REV 1.0 
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Decay Time = Date Counted - Trewr Preparation Date 
Pu-236 Decay Corfd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Time/lO40.95)] 
Pu 236 Trawr Recovery = (Total AT Counts I TC -Bkg) T236*1001(Pu-238 Decay CWd Value * SPW * EFF) 
Pu 239/240 pCi& = (C239)(Pu 238 Decsy Cwfd Value)(SP~looomuL)(DF)(DDF) I [(C236)(SS)(D gn)(222oooO dprruCi)l 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * llEFF * C2381- (Pu-238 Tracer Value 'SPW 'Pu 258 T w r  Remvery I 100) 
Pu 238 VCilL = [(Pu 238 dpm)(DF)(DDF)(lOOomUL)1 I [(Pu-236 Tracer Recawtry 1100)(2220000 dpm/pCi)(D gIL)(SS)] 
Relative Counting Error = Square Root of [(ll(Pu 236 cpm * min)) + (1 I (Pu 238 ci 239R40 cpm * mln))] * 1.96 * 100 

AKL Date: 19-Jan-20CQ 

l& k&OA JFR Date: 1 . 7 6  O@ I 
SAMPLE.Wl REV 1.0 U43128ML Y 

491 
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WORKEOOK PAGE DUPE 

m y  Tima = Data Counted -Tracer Prepration Date 
SWTDMOU Pu-236 Decay CoVd Value = Pu-236 Preparation Value '[e to the power of ((-In2 ' DBCBY TimeI1040 9511 

Pu 238 Tracer Rwvery  = (Total AT Counto I TC -6kp) 'C236*1001(Pu-236 Decay CoVd Value * SPKV * EFF) 
Pu 2391240 MCVL = (C239)(Pu 236 Decay Corfd VaIue)(SPKV)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpm11~C1)l 
Pu 238 dpm = [(Total AT Counto I TC) - Bkg ' 1IEFF * C2381- (Pu-238 Tracer Value 'SPW *Pu 236 Tracer Recowry 1100) 
Pu 238 @L = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] I [(Pu-238 Tracer Recovery 1100)(2220000 dpmlpCI)(D g/L)(SS)I I Relative Counting Emr I Square Rwt  of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * mln))] * 1 % * 100 

DETECTION 

I 4sUve Counting Error = LEVELS 
In ..*/,.", 

D.. 

3.50E-04 

432 
0111912000 I:\943128\0uwz108.wBt 
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Dewy Time = Date Counted -Tracer Preparation Date 
Pu.238 m y  C d d  Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay TimellO40.9S)l 
Pu 238 Tracer Recovery = (Total AT Counts I TC -8kg) 'C236'1001(Pu-236 Decay Corfd Value * SPKV * EFF) 
Pu 2391240 pCVL = (C239)(Pu 236 Decay Corfd Value)(SPKv)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D !JL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Told AT Counts I TC) - Ekg * 1IEFF C2381- (Pu-238 Trawr Value 'SPKV *Pu 236 Tracer Recovery 1100) 

Pu 238 pCYL = [(Pu 238 dpm)(DF)(DDF)(looomUL)I I [(Pu-236 Tracer Recovery 1100)(2220000 dprnlpCi)(D gIL)(SS)] 
Relative Counting Emr  = Square Root of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

twt: A AKL Date: 19-Jan-2000 

ipMtun of Chemist: JFR Date: / 9 L  I 
SAMPLE.WB1 REV 1.0 943128ML 0 U 
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cay Time = Date Counted -Tracer Preparation Date 

238 T m r  Rwvery = (Total AT Counts I TC -6kg) *C236*1001(Pu-236 Decay CoWd Value * SPKV * EFF) 
23W240 pCUL = (C239)(Pu 236 Decay Cortd Value)(SPKv)(iooomUL)(DF)(DDF) I [(C236)(SS)(D plL)(222M)OO dpmlpCi)] 

I 
~~ 

bu-238 Decay CoVd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay lime11040.95)] 

u 238 dpm = [(Total AT Cwnts I TC) - Ekg * llEFF * C2381- (Pu-238 Tracer Value 'SPKV *Pu 236 Trscer ReCOvery 1100) 
238 pCiIL = [(Pu 238 dpm)(DF)(DDF)(iOOOmLL)] I [(Pu-236 Tracer Recovery li00)(22200M) dpmlpCi)(D g/L)(SS)] 
l a t i  Cwnting Enor = Square Rmt of [(iI(Pu 236 cpm * min)) + (1 I (Pu 236 or 2391240 cpm * min))] * 1.96 * 100 

.. 

.3% I 3.43E-04 

AKL Date: 19-Jan-2000 

&natured Chmist: JFR Date: /9 L m  
SAMPLE.WB1 REV 1.0 94312 

i 
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WORKBOOK PAGE SAM9 

Pu 238 and 2391240 : LA-943-128 (VOID) or LA-953-1 e PU-: 

1 0.075 
IPLE VOLUME in mL ss y l.WOlPU 238AEA FRAC (C238) I 0.m 

!38 DECAY CORRD V i U E  (dprnlmL) 1 2d < 
PU-238 TRACER VALUE (opm/mL) I O.OOO] 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay C o ~ d  Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Time/1040.95)1 
Pu 236 Tmcar Recovery = (Total AT Counts I TC -Bkg) *C236'1001(Pu-236 Decay Corfd Value * SPKV * EFF) 
Pu 239/240 pCYL I (C239)(Pu 236 Decay Con'd Value)(SPKv)(loOOmUL)(DF)(DDF) I [(C23B)(SS)(D p11)(2220000 dpm1pCi)l 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * llEFF * C238l- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracar Recovery I 100) 
Pu 238 $NXL = [(Pu 238 dpm)(DF)(DDF)(lOOOrnUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D p/L)(SS)] 
RalmiveCounting Ermr=SquareRmtof[(lI(Pu236cpm*min))+(l I(Pu238or2391240cpm~mIn))l~i.sB'100 

. AKL Date: 19-Jan-2000 

JFR DBtB: / s L n o  I 
SAMPLE.WBi REV 1.0 0 
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Pu 238 and 2391240 : LA-943-128 (VOID) or LA-953-104(B-&/,p S @  LIQUID1 I DUP 

DATE COUNTED I JAN-18-2OWIPU 236 AEA FRAC (C238) I 0.082 

ecay Time = Data Counted -Tracer Preparation Date 
-236 Decay Corfd Value a Pu-238 Preparation Value '[a to the wwer of ((-In2 * Decay TimdlMO.05)] 
236 Tracer Recowry = (Total AT Counts I TC -Bkp) *C236*1001(Pu-236 Decay Cor?d Value * SPKV * EFF) 
2391240 uCUL E (C230)(Pu 236 Decay Corfd V~ue)(SPKV)(IOOOmUL)/DF)(DDF) / [(C236)(SS)(D ~L)[222ooOO dpm/pCi)] 
238 dpm = [(Total AT Counts I TC) - Bkg * 1IEFF * C2381- (Pu-238 Tracer Value 'SPKV*Pu 236 Tracer Remwry I 1W) 
238 pCiL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] I [(Pu-238 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
latiw Counting Ermr = Square Rod  of [(lI(Pu 236 cgm * min)) + (1 I (Pu 238 or 2301240 cpm * min))] * 1 .gS * 100 

AKL Data: 18-Jan-2000 

JFR Data: / P L W  I 
SAMPLE.WB1 REV 1.0 U 
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SAMPLE 

WORKBOOK PAGE Wll 3 
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(6d)~& LIQUID/ I 

DATE COUNTED I JAN.I~.ZWO~PU 236 AEA FRAC (C236) I 0.033 

Decsy Time = Date Countsd -Tracer Preparation Dale 
Pu-238 k y  Con'd Value = Pu-236 Preparation Value *[a lo the power of ((-In2 * Decay limd1040.95)I 
Pu 238 Tracer Raove!y = (Total AT Counts I TC -6kg) 'C236'1001(Pu-236 Dacay Cortd Value * SPKV * EFF) 
Pu 239/240 uCiL = (C239)(Pu 236 Decay Con'd Value)(SP~(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(222WOO dpm1uCi)l 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg + 1IEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer R w v w  I 100) 
Pu 238 pCilL - [(Pu 238 dpm)(DF)(DDF)(IOOOmUL)1 I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D plL)(SS)I 
Relative Counting Error = Square Roo1 of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.98 * 100 
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WORKBOOK PAGE DUP12 3 
Pu 238 and 2391240 : LA-943-128 (VOID) or LA-953-104(B&&1 LIQUID1 I DUP 

DATE COUNTED Y JAN-18-20OOlPU 230AE4 FRAC (C238) I 

Decay Time = Data Cwnted -Tracer Preparation Data 
Pu-238 Decay Corfd Value = Pu-230 Preparation Value '[e to tha power of ((-1172 ' Decay TimeJ1040.95)) 
Pu 238 Tramr Rsmmry = (Total AT Counts I TC -Bkg) 'C236*1001(Pu-236 Decay Coed Value * SPKV' EFF) 
Pu 2391240 uCYL = (C239)(Pu 236 Decay Corfd Value)(SPKV)(lOOOmUL)(DF)(DDF) I [(CZ38)(SS)(D gIL)(222OM)O dpm1pCi)l 
Pu 230 dpm = [(Total AT Counts I TC) - Bkg * llEFF * C2301- (Pu-238 Tracer Value 'SPKV *Pu 230 Traoer Remmry 1100) 

u 238 V C l L  = [(Pu 238 dpml~DF~(DDF~~lOOOm~) l  I [(Pu-236 Tracer Remvery 1100)(2220000 dpmlpCi)(D pR)(SS)] 
e l a t i  Counting Enor = Square Root d [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * mln))] * 1 90 * 1M) 
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