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Sample 
Number 

IAP-99-1 

IAP-99-2 

7AP-99-3 

WASTE MANAGEMENT LABORATORY 

Date Date % Settled Sample Description 
Sampled Received Solids 

51 18/99 5/18/99 < 2  Clear, light-yellow liquid. 

5/18/99 5/18/99 <2 Clear, light-yellow liquid. 

5/18/99 5/18/99 <2 Clear, light-yellow liquid. 

TANK 241-AP-107, GRAB SAMPLES 7AP-99-1, 7AP-99-2, 7AP-99-3 AND 7AP-99-4 
ANALYTICAL RESULTS FOR THE FINAL REPORT 

1.0 INTRODUCTION 

This document is the format IV, final report for the tank 241-AP-107 (AP-107) grab samples 
taken in May 1999 to address waste compatibility concerns. Chemical, radiochemical, and 
physical analyses on the tank AP-107 samples were performed as directed in Compatibility 
Grab Sampling and Analysis Plan for Fiscal Year 1999 (Sasaki 1999a). Any deviations from 
the instructions provided in the tank sampling and analysis plan (TSAP) were discussed in this 
narrative. Interim data were provided earlier (Bell 1999) to River Protection Project (RPP) 
personnel, however the data presented here represent the official results. No notification limits 
were exceeded. 

2.0 SAMPLE RECEIVING AND APPEARANCE 

Four liquid grab samples were taken from riser 1 of tank AP-107 in May 1999 by the RPP. 
No field or trip blank samples were delivered to the laboratory. Sampling and appearance 
information for each sample is provided in Table 1. Table 2 provides sample number 
information and the analytical disposition of each sample. The tank supernate samples were 
loaded into the 222-S Laboratory 11A hot cells where they were subsampled. Sample 
breakdown diagrams included as Attachment 1 show how each sample was subsampled. 

Table 1. Sampling and Appearance Information for Tank AP-107 Grab Samples. 

I 7AP-99-4 I 5/18/99 I 5/18/99 I <2 I Clear, light-yellow liquid. I 

3 
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Table 2. Sample and Analysis Information on Tank AP-107 Samples. 

IAP-99-1 
7AP-99-1 

ank Supernate Subsampk 
ank Supernate Subsampk idiochemica: 

lppearance Information 

3.0 SAMPLE HANDLING 

Copies of the chain-of-custody forms accompanying the samples are provided as Attachment 2. 
All four samples contained less than two percent settled solids and were clear, thus they were 
neither centrifuged nor filtered before they were subsampled. Before being subsampled, they 
were allowed to stand for at least 24 hours after being loaded into the 11A hot cells. 
Subsampling was performed using a pipette rather than by decantation so as not to disturb any 
settled solids. 

4.0 ANALYSIS REQUIREMENTS 

Analyses required by the TSAP (Sasaki 1999a) are presented in Table 3.  Results of all 
requested analytes are reported in the data summary tables as Attachment 3. Some of the 
analytical methods reported results that were not specifically requested. Those analyte results 
were opportunistic and are reported in Appendix A. Quality control (QC) parameters for 
opportunistic results were not evaluated. The second column in the data tables is labeled 
“A#”. This indicates the type of sample preparation performed before analysis. A “D” in 
column 2 indicates that an acid dilution was performed. No letter designation in the column 
indicates that the sample was analyzed directly or following dilution with water. 

4 
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(ICP)' 
ICP/Mass Spectroscopy 
Alpha Counting 
SeparatiodBeta Counting 
Gamma Energy Analysis' 
SeparatiodAlpha Energy 
Analvsisl 

The QC criteria associated with an analyses varied depending on the analysis. The laboratory 
quality assurance plan (Markel 1999) and Table 2 of the TSAP (Sasaki 1999b) were used in 
determining whether the QC results were acceptable. All samples were run in duplicate or 
triplicate. 

Uranium Isotopics LA-506-101, Rev. A-1 
Total Alpha Activity LA-508-101, Rev. G-0 
%Sr LA-220-101, Rev. E-5 
137cs LA-548-121, Rev. F-0 

LA-953-104, Rev. B-1 
2 3 9 n ~ ,  24'Am 

Table 3. Tank AP-107 Required Analytes and Analytical Procedures Used 

Inductively Coupled Plasma I Ai, Na, Fe, Mn, Ni, Cr, Zr I LA-505-161, Rev. C-3 

I Method provides opportunistic data. 

5.0 ANALYTICAL RESULTS DISCUSSION BY TEST 

Each analysis was discussed in the inorganic or radiochemical section of this narrative. No 
analysis exceeded its notification limit. 

Analysis for acetone was not performed. The TSAP indicated that this analysis was not 
required on all samples. It was not clear if analysis for acetone was required on any of the 
AP-107 samples. Analyses will be performed at the customer's request. 

5 
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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. 
No ammonia was detected in the re-run of sample 7AP-99-1 (S99T000890). This sample was 
reanalyzed due to an unacceptable relative percent difference (RPD) value between the sample 
and duplicate results. Results on the remaining samples ranged from 77.1 to 126 pg/mL, well 
below the 5,000 pg/mL Notification Limit. 

At 27.8, the RPD value on sample S99T000892 was above the TSAP limit of 20. This sample 
was not re-run since the results were near the method detection limit. All other QC 
requirements were met. 

5.1.2 Differential Scanning Calorimetry (DSC) 

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

5.1.3 Hydroxide 

Hydroxide concentrations were determined by titration. As with most of the other analyses, 
the analyte concentration in sample 7AP-99-1 was lower than that in the other samples. 
Hydroxide in sample 7AP-99-1 was 2,340 pg/mL. Concentrations in the remaining three 
samples were very similar; in the 7,230 to 7,400 pg/mL range. There were no QC failures. 

5.1.4 Anions by Ion Chromatography (IC) 

The concentrations of the anions fluoride, chloride, nitrate, nitrite, sulfate, and phosphate were 
measured by ion chromatography (IC). The results for bromide and oxalate were opportunistic 
and appear in Appendix A. Nitrate was the most abundant anion measured in the supernate 
samples and phosphate was the least abundant. Each anion concentration in sample 7AP-99-1 
was about half of the respective concentration in the other three samples. 

A matrix spike was added to sample 7AP-99-3 (S99T000896). Standard and matrix spike 
recoveries were excellent. In addition, all RPD values were within the TSAP limits. 

6 
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5.1.5 Metals by Inductively Coupled Plasma (ICP) 

Inductively coupled plasma (ICP) together with atomic emission spectroscopy was used to 
determine the concentrations of AI, Cr, Fe, Na, Ni, Mn, and Zr in the supernate samples, 
Concentrations of additional metals were determined opportunistically. These results are 
shown in Appendix A. The metal concentrations in sample 7AP-99-1 were roughly half the 
respective concentrations in the remaining samples. 

As expected, sodium was the most abundant metal found in the samples. At 65,000 pg/mL in 
samples 7AP-99-2, -3, and -4, it was approximately ten times more abundant than aluminum, 
the next most plentiful metal. Chromium was much less abundant at about 500 pg/mL in the 
same samples. Iron, manganese, nickel, and zirconium were not detected despite method 
detection limits of 10 pg/mL or less. 

A matrix spike was added to sample 7AP-99-3 (S99T000896). All QC parameters were within 
the TSAP limits. In addition to matrix spikes, serial dilutions were performed to assess the 
accuracy of the ICP method. The 5X serial dilution results in the raw data were denoted with 
a “L” suffix on the sample number. The 1OX dilution results in the raw data were denoted with 
a “X” suffix on the sample number. The serial dilution results should be within 10% of the 
initial dilution. Serial dilution results for AI, Na, and Cr are shown in Table 4. As shown, the 
results indicate that the accuracy of these analyses were acceptable. 

Table 4. Tank AP-107 ICP Serial Dilution Results. 

S99T000896 I A1 16,020 16,066 16,015 I 0.76, 0.083 
S99T000896 I Na 159,300 160,300 160,060 I 1.7, 1.3 

I S99T000896 I Cr I453 I461 I454 I 1.8. 0.22- - 1  

5.1.6 Percent Water by Thermogravimetric Analysis (TGA) 

Thermogravimetric analysis (TGA) 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 25 and approximately 150° C. Additional information may be obtained by 
examining the raw data. 

The percent water values in grab samples 7AP-99-2, -3, and -4 were all between 79.01 and 
79.64 percent. Sample 7AP-99-1 contained more water averaging 87.61 percent. There were 
no QC failures. 

7 



HNF-1672 REV. 0 

5.1.7 pH 

Duplicate pH measurements on three of the supernate samples were very similar, ranging from 
13.16 to 13.27 pH units. The Notification Limit was 8.0. The pH of sample 7AP-99-1 was 
about 0.4 of a pH unit lower. This was consistent with the lower hydroxide concentration in 
that sample. There were no QC failures associated with the analyses. 

5.1.8 Specific Gravity 

The specific gravity results ranged from 1.073 on sample S99T000890 to 1.169 on sample 
S99T000891. All QC parameters were met. 

5.1.9 Total Inorganic Carbon (TIC) 

Total inorganic carbon (TIC) was measured by acid addition followed by coulometric titration 
of the resulting carbon dioxide. Levels of TIC in the supernate samples were very similar, 
ranging from 1,630 pg/mL in sample S99T000896 to 1,950 pg/mL in sample S99T000897. 
Very small amounts of TIC were found in the analytical blanks. The source of the TIC was 
most likely carbon dioxide absorbed from the atmosphere. The levels were considered 
negligible compared to the supernate sample levels. All remaining QC requirements were met. 

5.1.10 Total Organic Carbon (TOC) 

Total organic carbon (TOC) was measured by persulfate oxidation followed by coulometric 
titration of the resulting carbon dioxide. Sample 7AP-99-1 had about half the TOC as the 
other samples with an average concentration of 146 pg/mL. The highest TOC concentration 
was 600 pglmL in sample S99T000896. This is equivalent to a concentration of 2,900 pg/mL 
on a dry-weight basis, well below the 45,000 pg/mL Notification Limit. 

The reported RF'D on sample S99T000894 is 46.9. This sample and sample S99T000896 were 
analyzed for TOC and TIC in triplicate. The results are shown in Table 5. 

Small amounts of TOC were detected in the analytical blanks. The source of the TOC was 
most likely the ion exchange resin used to deionize the analytical water. This amount was 
considered insignificant. The standard and spike recoveries were met. 

Table 5,. TOC and TIC Sample, Duplicate, and Triplicate Results on Tank AP-107 Samples. 

8 
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5.1.11 Uranium Isotopics by ICP/Mass Spectroscopy (MS) 

All supernate samples were analyzed for the isotopes z33U, 234U, "'U, 236U, and 238U by 
ICP/MS. Only the isotope 238U was detected, even though detection limits for the other 
isotopes were below 0.326 pg/mL. The 238U concentration in sample 7AP-99-1 averaged 
5.114 pg/mL. The concentrations in the remaining samples were almost twice as high. 

Standards and spikes were only available for the 23sU and 238U isotopes. A matrix spike was 
added to sample S99T000892. The spike and standard recoveries and the W D  results were 
well within the TSAP limits. 

5.2 RADIOCHEMICAL ANALYSES 

5.2.1 Americium-241 

The 241Am activity was determined by chemical separation followed by alpha counting. The 
activity of 243'244Cm was determined opportunistically. The Cm results are available in 
Appendix A. The activity in sample 7AP-99-1 was below the minimum detectable activity of 
3 . 8 ~ 1 0 ~ ~  pCi/mL. Activities on the other samples were very low, ranging from 7 . 5 3 ~ 1 0 . ~  to 
8 .81~10 .~  pCi/mL. The reported results had been corrected for the 241Am tracer recovery and 
all QC parameters were met. 

5.2.2 Gamma Energy Analysis (GEA) 

The activity of "'Cs was determined by GEA. Additional radionuclide activities were reported 
in Appendix A on an opportunistic basis. The activity in sample 7AP-99-1 averaged 36.75 
pCi/mL. The activities in the other samples ranged from 62.3 to 78.8 pCi/mL. There is no 
spike associated with this analysis, but the standard recovery and RPD values were well within 
the TSAP limits. 

5.2.3 Plutonium-239/240 

Determined by chemical separation followed by alpha counting was the 239n40Pu activity on the 
four grab samples. The activity of '"Pu was determined opportunistically. As with most other 
radionuclides, there was less Pu in sample 7AP-99-1 than in the other samples. The activity in 
sample 7AP-99-1 averaged 6 .58~10 .~  pCi/mL, while activities in the other samples were on the 
order of 2 . 5 ~ 1 0 ~  pCi/mL. The Notification Limit was 61.5 pCi/mL. All QC requirements 
were met and the reported results had been corrected for the 236Pu tracer recovery. 

9 
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5.2.4 Strontium-89/90 

Chemical separation followed by beta counting provided the activity of 89’mSr in each sample. 
The activities ranged from 2 . 1 3 ~ 1 0 ~  pCi/mL on sample 7AP-99-1 to 3.60~10” pCi/mL on 
sample 7AP-99-4. All standard recoveries and RPD values were well within the TSAP limits. 
The activities were corrected for carrier recoveries, which were between 91.1 and 92.4%. 

5.2.5 Total Alpha 

A low total alpha activity was found in sample 7AP-99-1 (S99T000894). The mean result was 
7.77x104pCi/mL. No total alpha activities were detected in the remaining samples. All 
results were less than 6.84~10” pCi/mL. The higher minimum detectable activity on samples 
7AP-99-2, -3, and -4 were due to larger dilution factors. All QC requirements were met. 

6.0 WASTE COMPATIBILITY CONCERNS 

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

The results with respect to the waste compatibility corrosion rules are presented in Table 6. 
The NO;, OH-, and NO,’ results are reported in pglmL and molarity (M) units. The 
spreadsheet compares the results to the concentration ranges specified in Sasaki (1999a). 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. If “NO” appears in the space under a condition, that condition is not met 
and a notification is required. All results for the four samples analyzed were within the 
acceptable concentration ranges required for corrosion control. 

7.0 REFERENCES 

Bell, K. E., 1999 (PAC) to Hall, K. M. (LMHC), “Format I1 Report on Tank 241-AP-107 Waste 
Compatibility Grab Samples Taken in May 1999”. Letter WMH-9953970 dated June 10, 1999, 
Waste Management Hanford, Box 700, Richland, WA, 99352. 

Markel, L. P., 1999, Quality Assurance Plan for 2224 Laboratories, HNF-SD-CP-QAPP-16, 
Rev. 3-C. Waste Management of Hanford, Inc., Richland, Washington, 99352. 

Sasaki, L. M., 1999a, Tank 241-AW-IO2 Evaporator Grab Sampling and Analysis Plan, 
HNF-3528, Rev. 0-B, Lockheed Martin Hanford Corporation, Richland, WA 99352. 

Sasaki, L. M., 1999b, Tank 241-AW-IO2 Evaporator Grab Sampling and Analysis Plan, 
HNF-3528, Rev. 0 ,  Lockheed Martin Hanford Corporation, Richland, WA 99352. 
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Sample ID, I 
Description 
7AP-99-2 t supernate 

e 
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AP-107 SAMPLE BREAKDOWN 

ATTACHMENT 1 
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Appearance 
Organic Layer 

AP- 107 Grab Sample Breakdown 
Sample 7AP-99-1, Supernate for InorganicMadchem 

LABCORE group 99000198 
Parent Sample S99T000886 

S99T000890 

DSC 

NH3 
TGA 
OH 

U Isotopics 

DSC (dry) 

SPG 

PH 

S99T000894 

TIC 
TOC 
ICP 
IC-0 1 
Sr-90 
GEA 
PU-238 
PU-2391240 
Am-241 
Cm-2431244 
Total Alpha 

0 



Appearance 
Organic Layer 

AP- 107 Grab Sample Breakdown 
Sample 7AP-99-2, Supernate for InorganicRadchem 

LABCORE group 99000 198 
Parent Sample S99T000887 

S99T000891 S99T000895 

DSC 

NH3 
TGA 
OH 

U Isotopics 

DSC (dry) 

SPG 

PH 

TIC 
TOC 
ICP 
IC-01 
Sr-90 
GEA 
F’u-238 
F’u-239/240 
Am-241 
Cm-243/244 
Total Alpha 



Appearance 
Organic Layer 

AP- 107 Grab Sample Breakdown 
Sample 7AP-99-3, Supernate for Inorganic/Radchem 

LABCORE group 99000198 
Parent Sample S99T000888 

U 

S99T000892 

DSC 

NH3 
TGA 
OH 
SPG 
U Isotopics 
PH 

DSC (dry) 

S99T000896 

TIC 
TOC 
ICP 
IC-01 
Sr-90 
GEA 
PI-238 
PI-2391240 
Am-241 
Cm-2431244 
Total Alpha 



Appearance 
Organic Layer 

AP- 107 Grab Sample Breakdown 
Sample 7AP-99-4, Supernate for InorganicRadchem 

LABCORE group 99000 198 
Parent Sample S99T000889 

U 

S99T000893 

DSC 

NH3 
TGA 
OH 

U Isotopics 

DSC (dry) 

SPG 

PH 

S99T000897 

TIC 
TOC 
ICP 
IC-01 
Sr-90 
GEA 
PU-238 
PU-2391240 
Am-241 
Cm-2431244 
Total Alpha 
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ATTACHMENT 2 

CHAIN-OF-CUSTODY FORMS 
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N 
rp 

., c] No 11 Seal Number AND CarkIPig SERIAL Nurnbsr 
cansirtent with this recotdl l8lock 5 B Sbl 

21 Laboratow Comments: 

I I151 Datallimc I I161 Rws iwr  Comments 

1271 Dateinme 1281 Recelwer Comments 1261 Received By (Sign end PRINT1 251 Relinquished By (Sign and PRINT) 

OC-BWI.326 1011371 - *.-->:"" n"",.*in^. 
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SAMPLE DATA SUMMARY 
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22-jun-1999 15:40:54 
A-0002.1 

CORE NUMBER: n l a  
SEGMENT #: 7AP-99-1 

SEGMENT 0 

Tank 241-AP-107 Data S m a r y  
AP107 GRAB2 

Page: 1 



HNF-1672 REV. 0 

THIS PAGE INTENTIONALLY LEFT BLANK 



22- jun-1999 15:41:28 
A-0002-1 

Tank 241-AP-107 Data Sumnary 
AP107 GRAB2 

Page: 2 

CORE NUMBER: n/a 
SEGMENT #: 7AP-99-2 

g/mL 
'H 
P.G.  

" 1-1 



HNF-1672 REV. 0 

THIS PAGE INTENTIONALLY LEFT BLANK 
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22-jun-1999 15:42:03 
A-0002- 1 

Page: 3 

Tank 241-AP-107 Data Sumnary 
AP107 GRAB2 

CORE NUMBER: n l a  
SEGMENT #: 7AP-99-3 

SEGMENT PORTION: Supernate 
I I  I I I I I I I I I I I 



HNF-1672 REV. 0 

THIS PAGE INTENTIONALLY LEFT BLANK 
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22-jun-1999 15:42:35 
A-0002-1 

Page: 

Tank 241-AP-107 Data Stannary 
AP107 GRAB2 

4 



HNF-1672 REV. 0 

THIS PAGE INTENTIONALLY LEFT BLANK 
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SAMPLE HANDLING 
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05/24/99 08:21 FAX 509 373 1438 WMH 222S/llA/200W M 005/006 

worklistrpt Version 2.  I 05\15/95 HNF-1672 REV. 0 Page: 1 
05/19/99 09.52 LABCORE Data Entry Template for Worklist# 29778 

# + Analyst: A Instrument: NONE 

Method AdminDataEntry Rev/Mod , 

Worklist Comment: AP107 FOR @13RKDWNl,RLC 
GROUP PROJECT S TYPE SAHPLI:# R A - - - - - - -TEST--- - - -  MATRIX ACTUAL FOUND DL UNIT 

WOO0198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2, 

99000198 AP107 GMB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 ' AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 APl07 GRAB2. 

99000198 API07 GRAB2 

99000198 AP107 GRAB2 

1 SAMPLE 

1 SAHPLE 

1 SAMPLE 

1 SAHPLE 

1 SAMPLE 

1 SAMPLE 

1 'SAMPLE 

1 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

3 SAMPLE 

3 SAMPLE 

S9910.:0886 0 

S9910:0886 0 

S99T0:0886 0 

S99TD:10886 0 

599TD:lO886 D 

S9910:10886 0 

S99TO:l0886 0 

S9910:10886 0 

S9910:10887 0 

S99TOi10887 0 

S ~ ~ T O ~ I O B ~ ~  o 

S99T0110887 0 

S99TOIlO887 0 

S9910110887 0 

S99TG110887 0 

S99TCIl0887 0 

S99TCII0888 0 

S99TC00888 0 

DBRKDUNl DOSERATE 

DBRKDUNI SEALNUH 

@BRKDUNl ETCHNUM 

@BRWWNl APPEAR02 

DBRKDUNl SAWAM12 

28RKDUNl STLSLOOl 

OBRKDUNl COLOR-01 

DBRKDUNl ORGVOL02 

DBRKDWNI DOSERATE 

@BRKDUHl SEALNUM 

@BRKDUNl ETCHNUM 

DBRKDUNl APPEAR02 

@BRKOUNl SAHPAMT2 

OBRKDUN1 STLSLDOl 

DBRKDUNI COLOR-01 

DBRKDUNl ORGVOLOZ 

DBRKDUN1 DOSERATE 

DBRKDUNI SEALNUM 

LIQUID NIA 

LlQUlD N/A mL 

LIQUID N/A <z x 

LIQUID NIA $\\Okl 

LIWUID N/A -Ff- rnL 

LIQUID N/A L0.C mrad/hour 

L i a m  N/A ! \ G 2 .  

LIQUID N/A 3hf-qq-2 
LIQUID NIA c,&XV 
LIQUID N/A 

L i a w  N/A < 2  y. 

LIQUID N/A f i l \ n J  

LIQUID NIA a mL 

L l W I D  U/A mradlhour 

LIQUID N/A ! / g s  

Data Entry Comments: 

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



0 5 / 2 4 / 9 9  08:21 FAX 509 373 1438 WPH 222S/llA/200W M 0 0 6 / 0 0 6  

worklistrpt Version 2.1 05/15/9S HNF-1672 R N *  0 Page: 2 
05/19/99 09.52 LABCORE lData Entry Template for Worklist# 29778 

I GRWP PROJECT S TYPE SAMPLl'# R A - - - - - - -TEST--- - - -  MATRIX ACTUAL FGUND DL UNIT 

99000198 AP107 GRAB2 

WOO0198 AP107 GRAB2 

99000198 AP107 GRAB2 

90000198 AP107 GRAB2 

99000198 AP107 GRAB2 

59000198 AP107 ORA62 

99000198 . AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

WOO0198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

3 SAMPLE 

3 SAMPLE 

3 SAMPLE 

3 SAMPLE 

3 SAMPLE 

3 SAMPLE 

4 SAMPLE 

4 SAMPLE 

4 SAMPLE 

4 SAMPLE 

4 SAMPLE 

4 SAMPLE 

4 SAMPLE 

4 SAMPLE 

S99TOll0888 0 

S99T0110888 0 

SWTO110888 0 

S 9 9 T O ' : O W  0 

S99TOi0888 0 

SWTO:O888 0 

SWTO:,D889 0 

S99TO:IOB89 0 

S99TO .'I0889 0 

S99TO:10889 0 

599TO:IO889 0 

S99T0!10889 0 

S99TOllOB89 0 

S99TOllO889 D 

@BRKDUNl ETCHNUM 

&JERKDUN1 APPEAR02 

@BRIDUNl SAMPAMTZ 

aBRKDUNl STLSLDOI 

@BRKDUNl COLOR-01 

aBRKOUN1 ORGVOLOZ 

OBRKDWNl DOSERATE 

PBRKDUN1 SEALNUU 

@BRKDUN1 ETCHNUM 

@BRKDUNl APPEAR02 

aBRKOUN1 SAMPAMT2 

@BRIDUNl STLSLOOl 

&JERKDUN1 COLOR-01 

@BRKOUNl ORGVOLOZ 

LIQUID N/A 

L I W I D  N/A 

LIQUID N/A L z  x 

LIPUID N/A $,ig 
L I W I D  N/A mL 

LIQUID N/A mad/ hour 

tiaum N/A / / a 4  
LIQUID N/A 3FiP-Yf-q 
L I W I D  N/A 

LIQUID N/A < x  % 

LtOUID N/A yL \ lOJ  
LlWlD N/A e mL 

Final page for worklist 

k 

Data Entry Comments: 

Units shown for QC (SPK & STLl) may not ~. t fkI  the actual units. DL = Deteciion Limit, S = Worklist Slot Number, 
R = Replicate Number, A =Aliquot Code. 
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INORGANIC ANALYSIS 
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U 3 / Z l / Y Y  1 U : U l  FAA 3 7 2 1 1 4 3  

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

1 STD DSC-03 LIQUID c%*~S 27J50 
99000198 AP107 GRAB2 2 SAMPLE S591000890 0 DSC-03 LIQUID N/A 0 
99000198 AP107 GRAB2 3 DUP SWT000890 0 DSC-03 L I a u m  0 0 

99000198 AP107 GRAB2 4 SAMPLE SPPT000891 0 DSC-03 LIQUID NIA 

99000198 AP107 GRAB2 5 OUP S99TW0891 0 DSC-03 LIQUID 0 0  

e, 

Final page for worklist # 29820 

2B HALL 

UNIT 

N/A Jouleslg 

JouLesIg 

N/A JouIesIg 

JoutesIg 

NIA Jouleslg 

MOO1 

HNF-I672 REV. 0 I 

worklistrpt Version 2. I 05/15/95 Page: 1 
05/20/99 13123 LABCORE Data Entry Template for Worklist# 29820 

Dam Entry Comments: 

Units shown for QC (SPK & S l D )  may wt refrect the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = AIiquat Code. 

41 



Curve I: DSC 
f i l e  info: ~Ml052001 mu Hay 20 .is 17: 00 1999 
Sawple Weight: 19.991 W 
sm faii4-8 

. . .  ~ __ _... . , , , . .  

50.0 -? x i  154,900 *C 
163.933 'C 
159.400 *C 

x2 
Peak - 

40.0 - 
35.0 

30.0 

Area 549.753 aJ 
AH 2i.500 J/g 
Height 36.039 @W 
Onset 155.859 'C 

- 
jii E .  - z 
GI 
IL 

25.0 { 
P 

20.0 

15.0 - 
10.0 - 
5.0 

0.0 -, I I I i 170.0 175.0 11 I 
150.0 155.0 160.0 165.0 140.0 145.0 

Temperature (*C) PJ MCCOHN 
!JERKIN-EL#ER 
7 series Thermal Analysis System 
Thu Hay 20 19:35:44 1999 

w2 U ( 0 m  OOWN $&8 E TIW~~: 0.0 rin wEi: t O . 0  Wmln 
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K 
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W 
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.P 
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0. 
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a 
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U J l L l l Y Y  U 1 : J J  PAh J I Z 1 1 4 J  

Method LA-514-114 Rev/Mod D - b  
Worklist Comment: AP107 FOR DSC-03 RTS 

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

1 STD DSC-03 LIQUID d%:,ys a;! 5 
99000198 AP107 GRAB2 2 SAMPLE S99T000892 0 DSC-03 LlQUlD N/A 0 
99000198 AP107 GWB2 3 DUP S991000892 0 DSC-03 LlOUlD (3 

.zn HALL 

UNIT 

NlA Jouleslg 

Joules/g 

,N/A Joules& 

M001/012 

Final page for worklist # 29821 

Data Entry Comments: 
1 

Units shown for QC (SPK & S l V )  may not reflect the actual unii%. DL = Detection Limit, S = Worklist Slat 
R = Replicate Number, A = Aliquot Code. 

47 



2 Curve 1: DSC 
F i l e  info: IUD052001 Tho May 20 19: 1200 1999 

STD m i 4 4  
Ssntple Weight: 19.991 W 

- _ _  __ _.- - 

154.900 *C 

9 

x2 
Peek 
Area 
AH 

40.0 

36.0 - 
30.0 1 
25.0 - 
20.0 - 
15.0 - 

163.933 'C 
159.400 'C 
549.753 lbJ 

27.500 J/g 
36.039 mu 

155.839 'C 

1 I 
160.0 165.0 170.0 175.0 

> W2 EXOTHER# OOWN Temperature ('C) , 
4 
I 

#a8:8 g ~xmf 0.0 rLn 10.0 Wuln 

:I 

PJ MCCOWN 
pERs(IN-ELMER 
7 Series Thermal Analysis System 
Thu Nay 20 19:35:44 1999 

Q 

.o 



C 
C 

> 
P 

250.0 

225.0 

200.0 117.794 mW 

178.0 

150.0 

19101.620 mJ 
1587.832 61's 

". sc e 
L 
0 
r )  
LL 

- 
g z  

2 
129. a 

100.0 

75.0 

50.0 

25.0 
100.0 200.0 300.0 400.0 

N2 IOChin Temperature ('C) PJ KCOIIIN 
71Wm 0.0 min mm1: 10.0 C ~ U ,  BERKXN-ELHER EilB Z:8 e 7 Series Thermal Analysis System 

mu May 20 21: 24: 13 1999 

0 



N 
i 
0 
\ 

2 Curve 1: DSC 
File info: SAM052002 Thu May 20 2 2  17: 4G 1!399 
Sample Weight: 14.310 lag 
S99T000692 M1P 

-. . . . . . . . . . . . . . . - .. . . . . . . . . . . 

250.0 

225.0 

200.0 

iO0.D 

4 
3 

75.0 

50.0 

25.0 

i40.000 'C 
107.005 'C 

16420.758 ad 

100.0 208.0 300.0 400.0 

D N2 iOCIwin Temperature ('C) PJ MCCONN 
? ag:g g TIMSI: 0.0 min WEE $0.0 WmLn PRKIN-EWR 
i 
u 
2 
3 

7 Series Thermalha1 si6 System 
, thu May 20 22 23: 26 ?999 



2u 
3 
D 
\ 

g Curvs I: DSC 
File info: SAM052003 Thu May 20 23 18: 20 1999 
Sample Weight: 12.320 mg 
S99T000893 

. . . .. .- . . . . -. -__ -. - . .. -_ ---.I .~ 

X i  35.000 'C 
140.000 *e 
508.331 *C 

250.0 

225.01 Area lb43.222 IPJ 
AH 1497.815 J/g 200.0 
Height 
Onset - 

P e 1 7 5 . 0 4  
u 

97.804 mH 
81.357 'C 

/ 

I 
1 I I I i I 1 I 

100.0 200.0 300.0 400 Q 

PJ NCCOWN 
PERKIN-ELMER 
7 Series Thermalhe1 si6 System 
Thu May 20 23: I &  42 r 999 



N 
rl 
0 
\ 

Curve 1: DSC 
g , File infa: SAM052004 Fri Kay 21 00: il:O9 19% 

Sample Height: 51.570 mg 
~ T O O O 8 9 3  WP 

0 

-- . .. ~. .. -. . .. .. .. . . 

250.0 J 

225.0 - 
200.0 - 

8 
.E3 575.0 - 
31 
0 
r-l rJl LL 150.0- 

125.0- 

% N  4J 
9 

100.0 - 

X i  35.000 *C 
X2 136.600 *C 
Peak 106.35i *C 
Area 15234.275 mJ 
AH 1396.705 J/g 
Height 80.547 mW 
Onset 78.231 'C 

I 
1 I I I I I I I 

100.0 200 6 0 300.0 400.0 
, N2 ioc/tRin Temperature ('C) PJ MCCOWN 
i a:%:8 8 lm€c 0.0 Bin RhTes: Hi.0 c h i n  P E W I N - r n  
I 

> 
7 Series Thermal Analysis System 
Fri May 2i 00: 41: 38 1999 



worklistdata2 Version 3.0 01/04/99 HNF-1672 REV. (% Page: I 
05/25/99 13121 

LABCORE Completed Worklist Report for Worklist# 29895 

Analyst: mf strument: DSCO 

Method: L 4 4 4 - 4 4 3  Re 
LA -Sl(lrJM 

Book# 

Worklist Comment: DSC02 AP107 MF 

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

1 SAKPLB 

2 DUE 

3 SAmLE 

4 DUP 

5 SAKPLB 

6 DUP 

7 SAMPLE 

8 DUP 

S99T000890 0 DSC-02 

S99T000890 0 DSC-02 

S99T000891 0 DSC-02 

S99T000891 0 DSC-02 

S99T000892 0 DSC-02 

S99T000892 0 DSC-02 

S99T000893 0 DSC-02 

S99T000893 0 DSC-02 

LIQUID N/A 0 Joules/g Dey 
LIQUID 0 0 0.000 RPD 

LIQUID N/A 0 Joulea/s Dry 
LIQUID 0 0 0.000 RPD 

LIQUID N/A 0 Joules/g Dry 
LIQUID 0 0 0 . 0 0 0  RPD 

LIQUID n/A 0 JouleS/g Dry 
LIQUID 0 0 0.000 RPD 

Final page for worklist# 29895 

J/!/& 
Analyst Signature Dat6 / ’ 

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



U 5 / Z l / Y Y  10:03 FAX 3721143 

Method LA-514-114 RevlMod 

Worklist Comment: AP107 FOR TGA-03 RTS 

2B HALL 

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

1 STD TGA-03 LIQUID 5%' f l 8 0 2  
TGA-03 LIQUID N/A 87tol/ 99000198 AP107 GRAB2 2 SAMPLE 5997000890 0 

99000198 AP107 GRAB2 3 DUP S991000890 0 TGA-03 LIWlD $7 ' 4  

@007 

UNIT 

NIA % 

% 

N/A % 

HNF-1672 REV. C 
Page: I worklisppt Version 2.1 OS/lS/9S 

05120/99 13:27 LABCORE Data Entry Template for Worklist4 29829 

Final page for worklist # 29829 
. <h//p7 

Vate k. I 

Data Entry Comments: 

! 

Udts shown for QC (SPK & STD) may not refret the actual units. DL = Detection Limit, S = Work& SIot & d e r ,  
R = Replicate Number, A = Aliquot Code. 

54 



Curve I: f G A  m 
0 

X I  20. IS7 *C 
296.968 *C 

100.0 
99.936 ut. x 

90.0 j 

80.0 

70.0 

60.0 

50.0 

40.0 

50.0 100.0 150.0 200.0 250.0 

Y2 
AY 

IOC/MXN N2 Temperature ('CI 8 TMI: 0.0 mtn ~lirrl: $0.0 W a n  
PJ MCCOWM 
fZ%IN-ELbER 
7 Series Thermal Analysis System mu May 20 1%37:38 1999 

Q 



LD nnlrl. MOO9 

I 

0 

b 
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n 

M 
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u) m 

iJ ! 

I 0 
e 
N 1 

h 
I 

2 g  i I 
I PL 

HNF-I 672 REV. 0 
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Zt l  HALL 

LABCORE Data Entry Template for Worklist# 

Iostrumenk TGAO 0 3  Book# / /YAJFA 
-2 

Andy& 

Method LA-514-114 Rev/ . 

M007/012 

29830 

- 
Workfist Comment: AP107 FOR TGA-03 RTS 
GRWP PROJECT S TYPE SAMPLE# R A -- - - - - -TEST--- - - -  UATRIX ACTUAL FOUND DL 

1 STD TGA-03 LIQUID 9 .q  ggU2 
, UNIT 

N/A X 

TGA-03 LIQUID N I A  79e63 - 99000198 AP107 GRAB2 2 SAMPLE 5997000892 0 

99000198 AP107 ORA62 3 DUP SPm000892 0 TU-03 LIQUID 74.63 7303 
99000198 AP107 GRAB2 4 SAMPLE S991000893 0 TGA-03 LIQUID N/A ‘79 b q- 

SWT000893 0 TGA-03 LIGUID 7 ? b q  7?3 /  - 
Final page for worklist # 29830 

99000198 AP107 GRA62 5 OUP 

d2//4* 
Date’ ’ 

Data Entry Comments: I 
I 

Units shown for QC (SPK & S l V )  may not reflect the actual Units. DL = Detmtion Limit, S = Worklist Slot 
R = Replime Number, A =Aliquot Code. 



U O / Z l / Y Y  Ul:35 PAh 3721143 2B HALL 

HMF-1672 REV. 0 

~ 0 0 8 / 0 1 2  



2B HALL I M009/012 

HNF-I 672 REV. (9 

! 
.- 

1 
0 

8 



U S / Z l / Y Y  01:35 FAX 3721143 2B HALL 

HNF-1672 REV. Q 

.be 

r ' ,  

~ 0 1 0 / 0 1 2  I 

9 
I s  



Curve I: TGA 
Fi la  info: SAM052001 Thu Hay 20 2 0  37: 10 1999 
Sarnple Weight: 12.020 mg c 

R 

100.0 

90.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 
. . .  ......... ....... . . .  . . . . . . . . . . . .  . . .  . . .  . - 

I I 1 I 1 I I 1 I 
IO0 . 0 200.0 300.0 400.0 

Temperature ('Cl PJ MCCOWM 
PWIN-EWDI 
7 Series Thermal Anal si8 System 
Thu May 20 21: 26: 00 999 

IOC/KIN N2 
TI=% 0.0 mln RAT€% 10.0 W m i n  

Y m a:8 8 

N 
W 

0 

El 
0 
I- 
I- 
\ 
0 - 
N 



2B HALL 

HNF-1672 REV. O 

~ 0 1 2 / 0 1 2  I 



worklistdata2 Version 3.0 01/04/99 
05/25/99 08:13 HNF-1672 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29824 

Analyst: rdm Instrument: BAOOl Book#: 134N16C 

Method: LA-510.112 Rev/Mod gdd 
Worklist Comment: AP107 FOR SPG-01 RTS 

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

1 STD 

2 SaMPLB 

3 DUP 

4 SAMPLE 

5 DUP 

6 SAMPLE 

7 DUP 

8 SAMPLE 

9 DUP 

S99T000890 

S99T000890 

S99T000891 

S99T000891 

S99T000892 

S99T000892 

S99T000893 

S99T000893 

SPG-01 

SPG-01 

SPG-01 

SPG-01 

SPG-01 

SPG-01 

SPG-01 

SPG-01 

SPG-01 

LIQUID 1.3119 1.370 99.421 % Recovery 

LIQUID N/A 1.088 1.00e-003 Sp.G. 

LIQUID 1.088 1.073 1.388 RPD 

LIQUID N/A 1.168 1.00e-003 Sp.0. 

LIQUID 1.168 1.169 0.086 RPD 

LIQUID N/A 1.149 100e-003 Sp.G. 

IIQUID 1.149 1.137 1 050 RPD 

LIQUID N/A 1.154 1.00e-003 Sp.G. 

LIQUID 1.154 1.147 0.608 RPD 

Final page for worklist# 29824 

Analyst Signature Date Analyst Signature Date 

Reviewe SigWrtY Dale 

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

6G 



worklistdata2 Version 3.0 01/04/99 
05/21/99 13:47 

HNF-1672 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29824 

Book#: 134N16C Analyst: rdm Instrument: BAOOl 

Method: LA-510-112 Rev/Mod &-0 

Worklist Comment: AP107 FOR SPG-01 RTS 

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

1 STD 

2 SAMPLE 

3 DUP 

4 SAMPLE 

5 DUP 

6 SAMPLE 

7 UUP 

8 SAMPLE 

9 DUP 

S99T000890 

S99T000890 

S99T000891 

S99T000891 

S99T000892 

S99T000892 

S99T000893 

S99T000893 

0 SPG-01 

0 SPG-01 

0 SPG-01 

0 SPG-01 

0 ’ SPG-01 

0 SPG-01 

0 S P G - 0 1  

0 SPG-01 

0 SPG-01 

LIQUID 1.3779 

LIQUID U/A 

LIQUID 1.088 

LIQUID N/A 

LIQUID 1.168 

LIQUID N/A 

LIQUID 1.149 

LIQUID N/A 

LIQUID 1.214 

Final page for 

Analyst Signature Date 

1.370 99.427 % Recovery 
1.088 1.00e-003 Sp.G. 

1.013 1.388 RPD 

1.168 1.008-003 Sp.G. 

1.169 0.086 RPD 

1.149 1.008-003 Sp.G. 

1.137 1.050 RPD 

1.214 l.0Oe-003 Sp.G. 

1.147 5.676 RPD 

worklist# 29824 

Reviewer Signature Date 

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

4 3  



2B HALL .. . U > / Z l / Y Y  1 U : 1 7  FAX 5721143 - ~ 0 0 1  

Page: 1 HNF-1672 RN. Q workUstrpt Version 2.1 05/15/95 
05120199 13.25 LABCORE Data Entry Template for W~rklist#l29824 

n 

Analy& Instrument: BAOl  Book # \3%& 
Method LA-510-112 Rev/Mod 

Worklist Comment: AP107 FOR SPG-01 RTS 
I 
I 

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

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRABZ 

99000198 APIO7 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRABZ 

WOO0198 AP107 GRABZ 

1 STD 

2 SAMPLE 

3 DUP 

4 SAMPLE 

5 DUP 

6 SAMPLE 

7 DUP 

8 SAMPLE 

9 DUP 

SPG-01 LIQUID N/A Sp.0. 

S99T000890 0 SPG-01 LIQUID NIA Sp.G. 

Sp.G. 

Sp.G. 

Sp.G. 

Sp.G. 

S99T000890 0 SPG-01 LIQUID 

S59TO00891 0 SPG-01 L IQUID N I A  

S59T000891 0 SPG-01 LIQUID 

SppT000892 0 SPG-01 L l W I O  

g 
S99T000892 0 SPG-01 LIQUID i;. SP.G. 

SWT000893 0 SPG-01 LIQUID NIA 

SWT000893 0 SPG-01 LIQUID 

Final page for worklist # 29824 

Analyst S ignature Date 

Units shown for QC (SPK & S l D )  may not r@ct the aclual units. DL = Defecton Limit. S = Worklist Slot Number, 
R = Replicate Number, A = Aliqwt Code. 

J 

I: 



HNF-1672 REV. 0 

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

It (W2) 

~lurne of Solution pL 
pecific Gravity 

Date: 
Page 1 of 1 

Approved by: 
Form510112L1 Rev. 1.1 



HNF-1672 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

jPEClFlC GRAVITY : LA-510-112 (E-0) 

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 g/mL] 

Form 510112L1 Rev. 1.1 Page 1 of 1 

,78 



HNF-1672 REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

I...".. .- II 

I 

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

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

v RE5 

Page 1 of 1 Form510112L1 Rev. 1.1 



HNF-1672 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 (E-0) . 
SAMPLE I REPLICATE 11 

II o.ooooj1 
Gross Weight (W2) 1.4533 I 

0.0000 Tare Weight (Wl) II 1.3365 I 

Jme of Solution pL 
cific Gravity 

100.000 
1.168 

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

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

Data Entry by: Date: 05/21/99 

Form 510112L1 Rev. 1.1 Page 1 of 1 
Approved by: Am- Date: 

.72 



HNF-i 672 REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

Data Entry by: Date: 05/21 199 

- Approved by: A /A Date: 

SPECIFIC GRAVITY LA-510-112 (E-01 

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

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



HNF-1672 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 (E-01 

Samp 
S99T000892 
- lnstrumei 
E 
r - 

ross Weight (W2) 
we Weight (WI) 
, _ . - L L  -1 C_I__I I_ -  111,- I.,”, 

olume of Solution pL 
pecitic Gravity 

0.0001 
0.0001 

eiqrir o r  ~ u i u t i ~ r i  IVVL-vv I I 

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

Specific Gravity = [(W2-W1) * 1000 pLlmL] I vol. of Solution pL * 1.000 glmL] 

Data Entry by: I .  Date: 05/21 199 
Approved by: Date: 
Form 510112L1 Rev. 1.1 Page 1 of 1 

-74 



HNF-1672 REV. O 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

1.2948 D.0000 
0.1137 

100.0000 0.0000 
1.1370 NA 

S 1. Gross Weight (W2) = Wt. of vial + cap + cotton + solution 
Tare Weight (WI) = Wt. of vial + cap + cotton 

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

. . . 
io01 

1yst : ; ..":':::' , . , . . , . <> 

. .  

Data Entry by: Date: 05/21 199 

Approved by: AI& Date: II 
Page 1 of 1 Form 510112L1 Rev. 1.1 



HNF-1672 REV. 0 

-]Specific 

05/21/99 

10:05 AM 

Date 

Time 

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

v RESULT v 
Specific Gravity = 1.154 

Data Entry by: Date: 05/25/99 

Form 510112L1 Rev. 1.1 
Approved by: n /A Date: 

Page 1 of 1 

76 



HNF-1672 REV. O 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 (E-0) 
I DUP I REPLICATE 

~~ ~~ i r  I n nnnn I 

Volume of Solution pL 
Specific Gravity 

1.4551 
1.3404 
n 1" .-, eiaht oi aoiution ~ V V L - v v  II - 

II ....... ... 

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

A'nalyst , . i;. . 2.,, 

=lSpecific Gravity = [(W2-W1) * 1000 pUmL] / vel. of Solution pL * 1.000 g/mL] 

Data Entry by: n Date: 05/21/99 

Approved by: A/+ Date: 
Page 1 of 1 Form 510112L1 Rev. 1.1 



worklistdata2 Version 3.0 01/04/99 
05/21/99 10.51 HNF-1672 RRI. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29832 

Analyst: rdm Instrument: PHOl > 7 Book# 

Method: LA-212-106 Rev/Mod c- 2 
Worklist Comment: AP107 FOR PH-01 RTS 

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

1 STDPH 

2 SAMPLE 

3 DUP 

4 SAMPLE 

5 DUP 

6 SAMPLE 

7 DUP 

8 SAMPLE 

9 DUP 

0 pn-oi 

S99T000890 0 PA-01 

S99T000890 0 PH-01 

S99T000891 0 PH-01 

S99T000891 0 PH-01 

S99T000892 0 PH-01 

S99T000892 0 PH-01 

S99T000893 0 PA-01 

S99T000893 0 pn-oi 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

I 
N/A 

12.81 

N I A  

13.16 

N I A  

13.20 

N I A  

13.26 

8.01 

12.81 

12.83 

13.16 

13.18 

13.20 

13.23 

13.26 

13.27 

8.010 pn 

1.00e-002 pn 
0.156 RPD 

1.00e-002 pn 

1.00e-002 pn 

1.00e-002 pn 

0.152 RPD 

0.227 RPD 

0.075 RPD 

Final page for worklist# 29832 

4 4 / / / f 9  
Analyst Signature Date Analyst Fgnature d Date 

ReviCfver ygatnre  Date 

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

78 



U 5 / 2 1 / Y Y  1O:lS FAX 3721143 

LABCORE Data Entry Template for Worklist# 
/7,, . 

Analyst: Instrument: PHOl Book # 1 f N  14 h' 
Method: LA-212-106 Rev/Mod c-2 
Workl i  Comment: AP107 FOR PH-01 RTS 

S TYPE SAUPLEI! R A -- - - - - -TEST--- - - -  MATRIX ACTUAL FOUND DL GRWP PROJECT 

2.8 HALL 

29832 

WIT 

m 0 0 3  

1 STDPH 

99000198 AP107 GRAB2 2 SAMPLE 

99000198 AP107 GRR92 3 OUP 

99000198 AP107 GRAB2 4 SAMPLE 

99000198 AP107 GRAB2 5 DUP , 

99000198 AP107 GRAB2 6 SAHPLE 

99000198 ~ ~ 1 0 7  GRAW 7 DUP 

99000198 AP107 GRAB2 8 SAMPLE 

9900019s A P ~ O ~  m m  9 DUP 

SWT000890 0 

5997000890 0 

S99T000891 0 

SWT000891 0 

PH-01 

PH-01 

PH-01 LIQUID N/A 13.Jb PH 

PH-01 LIQUID - 
- \3.w S99T000892 0 PH-01 L i a u i D  N/A 

SWT000892 0 PH-01 LIPUlD \3.13 - 
S99T000893 0 PH-01 LIQUID N/A 13.26 - 
S99T000893 0 PH-01 LIQUID 13-13 

Final page for worklist # 29832 

Data Entry Commm3: 
I 

I 

Units shown for QC (SPK & STD) may not reflecr the actwl Units. DL = Detection Limit, S = Worklist Slot Number,' 
R = Replicate Number, A = Aliquot Code. I 

79 



worklistdata2 Version 3.0 01/04/99 
05/24/99 08:27 HNF-I 672 REV. (3 

Page: I 

LABCORE Completed Worklist Report for Worklist# 29831 

Analyst: rwk Instrument: PHOl Book#: 33N15A 

Method: LA-211-102 Rev/Mod 3- I 
Worklist Comment: AP107 FOR OH-01 RTS 

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

1 STD 

2 S W L E  

3 DUP 

4 S W L E  

5 DUP 

6 SAMPLB 

7 DUP 

8 S W L E  

9 DUP 

S99T000890 

S99T000890 

S99T000891 

S99T000891 

S99T000892 

S99T000892 

S99T000893 

S99T000893 

0 on-01 

0 OH-01 

0 OH-01 

0 OH-01 

0 on-01 

0 OH-01 

0 on-01 

0 OH-01 

0 on-01 

LIQUID 1.56e4 1.62e4 103.846 % Recovery 
LIQUID N/A 2.34e3 500.000 u g / d  

LIQUID 2.34e3 2.34e3 0 . 0 0 0  RPD 

LIQUID N/A 7.40e3 1250.000 u g / d  

LIQUID 7.40e3 7.23e3 2.324 RPD 

LIQUID N/1\ 7.23~3 1250.000 u g / d  

LIQUID 7.23e3 7.4Oe3 2.324 RPD 

LIQUID N/I\ 7.4Oe3 1250.000 u g / d  

LIQUID 7.40e3 7.33e3 0.950 RPD 

Final page for worklist# 29831 

Analyst Signature Date 

Revfewer ignature Datd 

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

30 



worklistrpt Version 2.1 OSflSf95 HNF-1672 REV. 0 Page: 1 
OSf2Of99 13:28 LABCORE Data Entry Template for Worklist# 29831 

Analyst: Y /  Instrument: PHOl Book # 3 30/G--d 
Method: LA-211-102 RevlMod 0-l 
Worklist Comment: AP107 FOR OH-01 RTS 

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

1 STD 

99000198 AP107 GRAB2 2 SAMPLE 

99000198 AP107 GRAB2 3 DUP 

99000198 AP107 GRAB2 4 SAMPLE 

99000198 AP107 GRAB2 5 DUP 

99000198 AP107 GRAB2 6 SAMPLE 

99000198 AP107 GRAB2 7 DUP 

99000198 AP107 GRAB2 8 SAMPLE 

99000198 AP107 GRAB2 9 DUP 

OH-01 LIQUID N/A ug/mL 

S99T000890 0 OH-01 LIQUID N/A ug/mL 

S99T000890 0 OH-01 LIQUID N/A ug/mL 

S99T000891 0 OH-01 LIQUID N/A w /mL 

LIQUID N/A ug/mL 

S99T000892 0 OH-01 LIQUID N/A ug/mL 

S99TD00891 0 OH-01 

S99T000892 0 OH-01 LIQUID N/A ug/mL 

S99T000893 0 OH-01 LIQUID N/A ug/mL 

S99T000893 0 OH-01 LIQUID N/A ug/mL 

Final page for worklist # 29831 

Analyst Signature Date 

Data Entry Comments: 

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

81 



HNF-1672 REV. 0 

7 
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HNF-1672 REV. 0 
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MNF-1672 REV. 0 
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PH 
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HNF-1672 REV. G 

STD 
I 

~~~ 

I 

9.55E-01 ll+--Ezz-1 Concentration of Sample (MOLARITY) 
Concentration of Sample in PPM 

Detection Limit (PPM) I I I  
OH Molarity =((mL HN03)*(M HN03))/Sample Size in mL)*Dilution Factor 

OH in pg/rnL = (OH MOLARITY)*(17.0g/mole)*(l000000pg/g)/(1000rnL/L) 

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



HNF-1672 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/mL = (OH MOLARITY)*(I 7.0g/mole)*(l OOOOOOpg/g)/(l000mL/L) 

The Result is < Detection Limit 

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

84; 



HNF-1672 REV. C. 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*(l000000pg/g)/(1000mL/L) 

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



HNF-I 672 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*(l OOOOOOpg/g)/(l000mUL) 

:oncentration of Sample (MOLAR11 
:oncentration of Sample in PPM 

~orm211102 - oh Rev. 1.5 Page 1 ot 1 I 



HNF-1672 REV. 0 

:entratioi 
:entratior 



HNF-1672 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

OH in vg/mL = (OH MOLARITY)*(17.0g/rnole)*(1000000~g/g)/(1000rnUL) 

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



HNF-1672 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

OH in VglrnL = (OH MOLARITY)*(17.0g/mole)*(l OOOOOO~g/g)/(l000mL/L) 

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



HNF-1672 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)*(17.0g/mole)*(l OOOOOOpg/g)/(l000mL/L) 

:oncentration of Sample (MOLARITY) 4.35E-01 
:oncentration of Sample in PPM 7.40E+03 

Form 21 11 02 - oh Kev. 1.5 Page 1 of 1 

92 



HNF-1672 REV. 0 

Detection Limit =(125~g1SS)*DF 

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

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*(l000000pg@)/(1000mL/L) 

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

93 



HNF-1672 REV. 0 

LlUUlU 

SamDle # 
Detection Limit =(125pg/SS)*DF 

Detection Limit (PPM) 1.25E+03 I 

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

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*(l OOOOOOpg/g)/(l000mL/L) 

DUP 
Concentration of Sample (MOLARITY) I 

llconcentration of Samale in PPM 
4.31E-01 
7.33E+03 11 

Form 211102 - oh Rev. 1.3 Page 1 of 1 

94 



worklistdata2 Version 3.0 01/04/99 HNF-1672 REV. Q Page: I 
06/01/99 10:09 

LABCORE Completed Worklist Report for Worklist# 29827 

Analyst: rwk Instrument: NH301 Book# 

Method: LA-631.001 Rev/Mod 3 -0 
Worklist Comment: AP107 FOR NH3-01 RTS 

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

1 BLUX 0 Mi3-01 LIQUID I <~.OOE+I ug/mL 

3 SAMPLE S99T000890 0 NX3-01 LIQUID U/A 1.25E+02 50.000 ug/mL 

2 STD 0 Mi3-01 LIQUID 4.08E102 3.76E12 92.157 % Recovery 

4 DUP S99T000890 0 Mi3-01 LIQUID 1.25E12 5.48Ell 78.087 RPD 

5 SAMPLE S99T000891 0 NX3-01 LIQUID U/A l.OlE+OZ 25.000 ug/mL 

6 DUP S99T000891 0 Mi3-01 LIQUID l.OlE+Z 1.23E12 19.643 RPD 

7 STD 0 NX3-01 LIQUID 4.088102 3.73W2 91.422 %Recovery 

Final page for worklist# 29827 

6 / / / f P  
Analyst Signature Analyst vgnature d Date 

6L/f7 
Date 

Units shownfor QC (BLUBKG) may not reflect the actual units. 
95 



OS120199 13:26 HNF-1672 REV. Q Page: I 
ws2 LABCORE Data Entry Template for Worklist# 29827 

Analy* %?,d Instrument; NH301 Book# 5Yn/q-d 
Method LA-631-001 RevlMod ?a 
Worklist Comment: AP107 FOR NH3-01 RTS 

S Type Sample# R A Test Matrix Group# Project 

1 BLNK 

2 STD 

3 SAMPLE 

4 DUP 

5 SAMPLE 

6 DUP 

7 STD 

NH3-01 

NH3-01 

S99T000890 0 NH3-01 
Analytes Requested: NH3-01 

S99T000890 0 NH3-01 

S99T000891 0 NH3-01 
Analytes Requested: NH3-01 

S99T000891.0 NH3-01 

NH3-01 

LIQUID 

LIQUID 

LIQUID 99000198 AP107 GRAB2 

LIQUID 

LIQUID 99000198 AP107 GRAB2 

LIQUID 

LIQUID 

Find page for workBst # 29827 

Dutu Entry Comments: 

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



HNF-1672 REV. 6 
WORKBOOK PAGE: BLANK1 

Detection Limit = 1.OOOpg * (FVOWSAM) 

NH3 Concentration (pglmL) = (BR) * (FVOL I VSAM) * DDF 

Analyst: RWK Date: 06/01/99 

Signature of Chemist: A/& MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

97 
06/01/99 09:11:51 





HNF-1672 REV. 0 
WORKBOOK PAGE: SAM5 

Dilution Factor DF 1.000 

NH3 Concentration (pg/mL) NH3 CONCII 1.01E+02 

Detection Limit (pglmL) 2.50E+01 I 
Detection Limit = 1.OOOpg (FVOWSAM) * DF 

I NH3 Concentration (pg/rnL) = (ID-BR) * (FVOL / VSAMYDF 

I ' 
i m ] l N H 3  Concentration (pg/rnL) 1.0lE+02 

AP107 . 11 

nalyst: RWK Date: 06/01/99 
Signature of Chemist: MJL Date: 

I SAMPLE.WB1 REV 1.0 631001ML 

99 
06/01/99 10:06:48 



HNF-1672 REV. o 
WORKBOOK PAGE: DUP6 

05/24/99 
Analysis Time 

05:OO PM 
Sample Point 

AP107 

. 

I 1  
NH3 Concentration (ug/mL) NH3 CONCII 1.23E+021 

Detection Limit (pg/mL) 2.50E+01 I 

Detection Limit = 1.OOOpg (FVOWSAM) * DF 

NH3 Concentration (pg/mL) 1.23E+02 

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

kZk4 Anal st 

1-1 'Analysis Date 

nalyst: RWK Date: 06/01/99 

Signature of Chemist: n h+ MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

1:\631 OOI\OUT\29827.WBl 

%OQ 
06/01/99 09:15:15 



HNF-1672 REV. C’ 
WORKBOOK PAGE: ST-END7 

Detection Limit = 1.OOOpg * (FVOLNSAM) 

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

QC ACTUAL = STD VAL 
QC FOUND = (ID-BR) * (FVOWSAM) 

nalyst: RWK Date: 06/01/99 

Signature of Chemist: NA- MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

A Q I  
06/01/99 09:31:25 



HNF-1672 REV. 0 

JOUBLE KNOWN A D D I T I O N  SELECTED 
AT 06:26. 05-25-99 

:AMPLE VOL= 25.000 AT 08:34. 05-25-99 
1NTERED 

:ME= 90.2  mV AT 08:46.  05-25-99 

ZMF= 69.6 m'J AT 08:47.  05-25-99 

Z M F =  68 .9  mV AT 06:47. 05-25-99 

;ME= 6 8 . 5  mV AT 08:46. 05-25-99 

ZMF= 68 .2  mV AT 06:48.  05-25-99 

W E =  67 .9  mV AT 08:49.  05-25-99 

ZMF= 67 .6  mV AT 08:49.  05-25-99 

<ME= 6 7 . 3  mV AT 08:49.  05-25-99 

XME= 87 .0  mV AT 0 8 5 0 .  05-25-99 

X M F =  66 .7  mV AT 06:50.  05-25-99 

ZMF= 86 .7  mV AT 08:50. 05-25-99 
ZNTERED 

3 T D  CONCN= 997 AT 0 8 ~ 5 1 .  05-25-99 
Z'NTERED 

S T D  VOL= ,25000 AT 06:51. 05-25-99 
ZNTERED 

HNF-1672 REV. F 



HNF-i672 REV. 0 

SMF=-9.3 m V  AT 08:57. 05-25-99 

SMF=-9.7 mV AT 08:57. 05-25-99 

ZMF=-10.0 m V  AT 08:58. 05-25-99 

ZMF=-10.4 m V  AT 08:58, 05-25-99 

SMF=-10.6 mV AT 06:58. 05-25-99 

ZMF=-10.9 mV AT 08:59, 05-25-99 

SMF=-10.9 mV AT 08:59, 05-25-99 
SNTERED 

3TD VOL= 2.5000 AT 09:OO. 05-25-99 
SNTERED 

3MF=-71.8 m V  AT 09:04. 05-25-99 

ZMF=-72.1 m V  AT 09:04. 05-25-99 

SMF=-72.4 mV AT 0 9 : 0 4 .  05-25-99 

ZMF=-72.5 m V  AT 09:04, 05-25-99 
SNTERED 

- : MH3 SLOPE=-62.2 mV/DEC 
AT 09:04, 05-25-99 

-:NH3 CONCN- ,274 

30UBLE KNOWN ADDITION SELECTED 
a 

AT 09:05. 05-25-99 



'iMF=-41.8 mV AT 11:21. 05-25-99 
ZNTERED 

ZTD VOL= 2.5000 AT 11:22. 05-25-99 
ZNTERED 

ZMF=-60.3 m V  AT 11:25. 05-25-99 

3MF=-80.6 mV AT 11:25. 05-25-99 

ZMF=-80.6 mV AT 11:25. 05-25-99 
ZNTERED 

1:NH3 SLOPE=-59.4 mV/DEC 
AT 11~26. 05-25-99 

HNF-1672 REV 0 

3OUBLE KNOWN ADDITION SELECTED 
AT 11:14. 05-25-99 

SAMPLE VOL= 25.000 AT 11:14. 05-25-99 
SNTERED 

1MF=-26.3 mV AT 11:17. 05-25-99 

?MF=-28.6 mV AT 11:18. 05-25-99 

ZMF=-29.0 mV AT 11:18. 05-25-99 

Z:MF=-29.1 mV AT 11:18. 05-25-99 
ZNTERED 

ZTD CONCN= 997 AT 11:19. 05-25-99 
ZNTERED 

3TD VOL= .25000 AT 11:19. 05-25-99 
ZNTERED 

2MF=-41.5 mV AT 11:21. 05-25-99 

Z.MF=-41.8 mV AT 11:21. 05-25-99 



HNF-1672 REV. 0 

30UBLE KNOWN ADDITION SELECTED 
AT 14:17. 05-25-99 

SAMPLE VOL= 25.000 AT 14:21. 05-25-99 
ZNTERED 

ZMF= 14.4 mV AT 14:26. 05-25-99 

ZMF= 14.0 mV AT 14:29. 05-25-93 

3iF= 13.9 mV AT 14:29. 05-25-99 
ZNTERED 

3TD CONCN= 997 AT 14:29. 05-25-93 
ZNTERED 

3TD VOL= .25000 AT 14:29. 05-25-39 
ZNTERED 

ZMF=-20.0 mV AT 14:30. 05-25-99 

3MF=-16.1 mV AT 14:32. 05-25-99 

ZMF=-16.0 mV AT 14:32. 05-25-99 
3NTERED 

STD VOL= 2.5000 AT 14:32. 05-25-99 
ZNTERED 

3MF=-66.5 mV AT 14:33. 05-25-93 

9MF=-65.9 mV AT 14:34: 05-25-99 

EMF=-65.9 mV AT 14:34. 05-25-93 
ENTERED 

I:NH3 SLOPE=-57.9 mV/DEC 
AT 14:34. 05-25-99 

1:NH3 CONCN= 4.31 0 



HNF-1672 R N .  0 

30U9LE KNOWN ADDITION SELECTED 
AT 14:59. 05-25-99 

3AMPLE VOL= 25.000 AT i4:59, 05-25-99 
INTERED 

3MF= 6.4 m V  AT 15:03. 05-25-99 

EXF= 5.9 mV AT 15:04. 05-25-99 

%>IF= 5.6 mV AT 15:OL. O.5.-25 :... :?c: 
-. -..\!TrgFm 

r..:., I .,._I 2 , 2 L : . < . -  397 AT : 5 : 0 4 .  (35.-:3.5:-<>9 
S'NTERED 

>:!.I VOL= . _ L . > ~ ? < . > C ~  AT 15:1)4. 05-25-99 
?CERED 

ZMF=-23.7 mV AT 15:05. 05-25-99 

ZMF=-21.8 m V  AT 15:06. 05-25-99 

ZMF=-21.6 m V  AT 15:07. 05-25-99 

ZMF=-21.6 m V  AT 15:07, 05-25-99 
SNTERED 

STD VOL= 2.5000 AT 15:07. 05-25-99 
SNTERED 

ZMF=-70.9 m V  AT 15:l.O. 05-25-99 

ZMF=-71.4 mV AT 15:ll: 05-25-99 . 

-I. -*.EL' 

~. - -. . .',.,\ ,,-. ,.- 

-.mr, c r ,T r. h 

ZMF=-71.5 m V  AT i5:ll. 05-25-99 
ZNTERED 

- : NH3 SLOPE=-59.5 mV/DEC 
AT i5:11> 05-25-99 

.,. .- .-..- .... -... - .  



HNF-1672 REV. 0 

OUBLE KNOWN ADDITION SELECTED 
AT 15:40. 05-25-99 

AMPLE VOL= 25.000 AT'15:41. 05-25-99 
NTERED 

MF=-10.9 mV AT 15:45. 05-25-99 

MF=-11.1 mV AT 15:45. 05-25-99 
NTERED 

-TD CONCN= 997 AT 15:46. 05-25-99 
NTERED 

:TD VOL= .25000 AT 15:46. 05-25-99 
INTERED 

:MF=-31.1 m V  AT 15:49. 05-25-99 

:MF=-31.8 mV AT 15:50. 05-25-99 

:MF=-32.0 mV AT 15:50. 05-25-99 

:MF=-32.0 mV AT 15:50. 05-25-99 
ZNTERED 

3TD VOL= 2.5000 AT 15:51. 05-25-99 
INTERED 

3MF=-77.2 m V  AT 15:54. 05-25-99 

<MF=-77.5 mV AT 15:55. 05-25-99 

SMF=-77.8 m V  AT 15:55. 05-25-99 

SMF=-77.9 mV AT 15:55. 05-25-99 
ZNTERED 

-:NH3 SLOPE=-58.8 mV/DEC 
AT 15:55, 05-25-99 

h:NH3 



worklistdata2 Version 3.0 01/04/99 
06/01/99 13:06 

HNF-1672 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29971 

Analyst: mf Instrument: NH301 Book# 

Method: LA-631-001 Rev/Mod 1-0 
Worklist Comment: AP107 FOR NH3-01 MF 

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

1 B W  0 NH3-01 LIQUID 1 c5.00E+l uslmr. 
2 STD 0 NH3-01 LIQUID 4.088+02 4.11B+2 100.735 % Recovery 

3 S W L Z  S99T000892 0 NH3-01 LIQUID N I A  7.71E+01 50.000 ug/& 

4 DUP S99T000892 0 NH3-01 LIQUID 7.71B+1 1.02B+2 27.806 RPD 

5 SPK S99T000892 0 NK3-01 LIQUID l.OZB+O2 1.27E+02 124.510 % Recovery 

Final page for worklist# 29971 

L / / / F P  
Analyst Signature Date Date 

z 7 9  
Ddte ’ 

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

2-08 



06/01/99 11:07 
ws2 

HNF-1672 REV. 0 

LABCORE Data Entry Template for Worklist# 29971 
Page: 1 

Analyst: Instrument: NH301 Book# 

Method: LA-631.001 Rev/Mod 

Worklist Comment: AP107 FOR NH3-01 MF 

S Type Sample# R A Test Matrix Group# Project 

1 BLNK NH3-01 LIQUID 

2 STD NH3-01 LIQUID 

3 SAMPLE S99T000892 0 NH3-01 LIQUID 
Analytes Requested: NH3-01 

99000198 AP107 GRAB2 

4 DUP 

5 SPK 

S99T000892 0 NH3-01 LIQUID 

S99T000892 0 NH3-01 LIQUID 

Final page for worklist # 29971 

Signature Date 

Data Entry Comments: 

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

$09 



HNF-1672 REV. 0 
WORKBOOK PAGE: BLANK1 

Detection Limit = 1.OOOpg (FVOWSAM) 

NH3 Concentration (pg/mL) = (BR) (FVOL / VSAM) * DDF 

NH3 Concentration (pg/mL) < 5.00E+01 

Analyst: MF Date: 06/01/99 

Signature of Chemist: /Uk MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

13.0 

06/01/99 125241 



HNF-1672 REV, 0 
WORKBOOK PAGE: STD2 > 

9.010 
0.788 
0.500 

59N19A 
4.08E+02 

Detection Limit = 1.000!.1g * (FVOLNSAM) 

NH3 Concentration (pglmL) = (ID-BR)’(FVOL NSAM) 

QC ACTUAL = STD VAL 
QC FOUND = (ID-BR) * (FVOLNSAM) 

MJL Date: Signature of Chemist: 
SAMPLE.WB1 REV 1.0 631001ML 

I: \631001\0U~9971 .WBI 

Ill 
06/01/99 12:53:32 



HNF-1672 REV. 0 
WORKBOOK PAGE: SAM3 

Detection Limit = 1.OOOpg (FVOLNSAM) * DF 

NH3 Concentration (pglmL) = (ID-BR) (FVOL I VSAMYDF 

MJL Date: Signature of Chemist: 
SAMPLE.WB1 REV 1.0 631001ML 

3-12 
06/01 199 12:53:54 



HNF-1672 REV. 0 

WORKBOOK PAGE: DUP4 

Detection Limit = 1.OOOpg * (FVOLNSAM) DF 

NH3 Concentration (pg/mL) = (ID-BR) (FVOL I VSAMYDF 

Signature of Chemist: MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

3.13 
1:\631 OOI\OUr\29971 .WB1 06/01/99 12:54:11 



HNF-1672 REV. 0 
WORKBOOK PAGE: SPIKE5 

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

Signature of Chemist: MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

114 
06/01/99 12:59:33 



06/01/99 09:23  FAX 3721143 2B HALL ---- 
3UBLE KNOWN A D D I T I O N  SELECTED 
AT 08132: 05-26-99 HNF-1672 REV. 0 
qIMPLE VOL= 25.000 AT 08:32, OS-26-99 
NTERED 

MF=-74.7 mV AT 08136, 05-26-99 

MF=-75.0 mV AT 09:36, 05-26-99 

MF=-75.2 EV AT 06136, 05-26-99 

MF=-75.4 mV AT 08:37, 05-26-99 

MF=-75.5 mV AT 0 8 ~ 3 7 ,  05-26-99 

:MF=-75.5 m V  AT 08:37, 05-26-99 
ZNTERED 

5TD CONCN= 997 AT 08:36, 05-26-99 
ZNTERED 

STD VOL= .25000 AT 08:38, 05-26-99 
XNTERED 

5MF=-93.6 mV AT 08:41, 05-26-99 

3-W-93.9 mV AT 08:41, 05-26-99 

3MF=-94.1 m V  AT 06:41, 05-26-99 

3MF=-94.2 mV AT 08:&2, 05-26-99 

ZMF=-94.4 mV AT 0 6 : A 3 :  05-26-99 
ENTERED 

S T D  VOL= 2.5000 AT 08:43, 05-26-99 
XNTERED 

EMF=-13$.& mtr AT 08:&6: 05-26-99 

EMF=-138.? mV AT 08:46, 05-26-99 

EMR=-139.0 mV AT 03:47, 05-26-99 

EMF=-129.1 mV AT 08:48, 05-26-99 

EMF=-139.1 mV AT 08:48, 05-26-99 
ENTERED 

1:NH3 SLOPE=-59.2 mV/DEC 
AT 08:48, 05-26-99 

1:NHS CONCN= 9.01 

DOUBLE KNOWN A D D I T I O N  SELECTED 
AT 08:08, 05-26-99 

MOO3 

I 
I 

i 



06/01/99 09:23 FAX 3721143 2B HALL 

3UBLE KNOWN ADDITION SELECTED 
ST 10:37, 05-26-99 

zlMPLE VOL= 25.000 AT 10.35, 05-26-99 
iTERED 

-lF= 125.0 mV AT 10:38. 05-26-99 

YF=-13.6 mV AT 10:&8, 05-26-99 

MF=-13.6 m V  AT 10:&8. 05-26-99 

EPF=-l&O mV AT 10:49, 05-26-99 

MF=-14.1 mV AT 10:49, 05-26-99 
NTERED 

'I'D CONCM= 997 AT 10:49. 05-26-99 
NTERED 

-TD VOL= .25000 AT 10:50, 05-26-99 
INTERED 

IMF=-79.0 mV AT 10:53. 05-26-99 

:MF=-79.5 mV AT 10:54. 05-26-99 

ZMF=-79.6 mV AT 10:55: 05-26-99 

XMF=-79.6 mV AT 10:55, 05-26-99 
DNTERED 

5TD VOL= 2.5000 AT 10:55. 05-26-99 
SNTERED 

Z:MF=-130.9 m V  AT ll:o2. 05-26-99 

ZMF=-131.8 mV AT 11:03, 05-26-99 

3MF=-132.3 m V  AT 11:04, 05-26-99 

EMF=-132.6 ?nV AT 1 1 : O A :  05-26-99 

EMF=-132.9 mV AT ll:OA, 05-25-99 

EMF=-133.7 mV AT 11105. 05-26-99 

EMF=-131.5 mV AT 11:06, 05-26-99 

EMF=-135.6 mV AT 11:07, 05-26-99 

EMF=-135.7 mV AT 1 1 ~ 0 7 .  05-26-99 

EMF=-135.8 mV AT 11:07. 05-26-99 
ENTERED 

I : N H ~  SLOPE-57.9  ~ V / D E C  
AT 11:07; 05-26-99 

1 :NH3 CONCN= -786 &C 

HNF-1672 REV. 0 1 

i 
i 

! 
I 

! 

1 
i 

i 
I 
I 

I 

I 

I 
I 

1 I 

i 
I 

I 

MOO4 



-- 08/01/99 09:23 FAX 3721143 I 2B HALL 

3U6LE KNOWN ADDITION SELECTED 
>T 12~50: 05-26-99 

HNF-1672 REV. 0 

qMPLE VOL= 25.000 AT 12:50, 05-26-99 
-lTEREW 

-lF= 1A3.2 mV AT 12:51, 05-26-99 

=lF=-60.4 m V  AT 13:03, 05-26-99 

31F=-L1.1 mV AT 13:04. 05-26-99 

NF=-41.3 m V  AT 13:04. 05-26-99 

3F=-43.5 mV AT 1 3 1 0 4 ~  05-26-99 

MF=-11.6 mV AT 13:05, 05-26-99 
NTERED 

TI) CONCN= 997 AT 13:05, 05-26-99 
NTERED 

TD VOL= .25000 AT 13:05: 05-26-99 
X T E R E D  

:MF=-83.2 mV AT 13:08, 05-26-99 

:MF=-63.5 mV AT 1 3 r 0 6 ,  05-26-99 

: M F = - E ~ . ~  mv AT i3:og1 05-26-99 

ZMF=-8L.O mV AT 13:09,  05-26-99 

OMF=-84.0 m V  AT l3r09, 05-26-99 
3NT E RE D 

3TD VOL= 2.5000 AT 13:10, 05-26-99 
Z'NTERED 

3MF=-137.7 mV AT 13:12: 05-26-99 

?:MB=-137.9 mV AT 13:13, 05-26-99 

&MF=-I3B.O mV AT 13:13, 05-26-99 

EMF=-138.1 mV AT 13~13, 05-26-99 

EMF=-138.2 mV AT 13:14, 05-26-99 
ENTERED 

i l r in3  SLOPE=-~~.O DIVIDBC 

S : N H ~  CONCN= 2.33 .-5ooJ 892 
AT 13:1fbr 05-26-99 

MOO5 



- 06/01/99 0 9 : 2 4  FAX 3721143 2B HALL 

HNF-1672 REV. 0 
>UELE KNOWN ADDITION SELECTED 
>T 13:21, 05-26-99 

APPLE VOL= 25.000 AT 13~22, 05-26-99 
YTERED 

YF=-46.1 mV AT 13:26, 05-26-99 

?lF=-37.0 mV AT 13:27> 05-26-99 

YF=-64.9 mV AT 13.3ll. 05-26-39 

M F = - & 5 . &  m V  AT 13:317 05-26-99 

MF=-45.S mV AT 13:31, 05-26-99 
NTERED 

-TO CONCN= 997 AT 13:31: 05-26-99 
X T E R E D  

ZTD VOL= ,25000 AT 13~31, 05-26-99 
:NTERED 

yMF=-82.8 mV AT 13:36: 05-26-99 

ZMF=-63.1 mV AT 13135, 05-26-99 

Z:MF=-83.3 m V  AT 13:35, 05-26-99 

ZMF=-82.5 mV AT 13:36, 05-26-99 
XNTERED 

ZTD VOL= 2.5000 AT 13:36, 05-26-99 
3NTERED 

3MF=-135.6 mV AT 13:39: 05-26-99 

3MF=-125.6 mV AT 13:33, 05-26-99 

EMF=-136.1 mV AT 13:&0, 05-26-99 

EMF=-136.2 mV AT 1 3 : L O :  05-26-99 

EMF=-136.2 mV AT 13:60, 05-26-99 
ENTERED 

1:NH3 SLOPE=-58.4 mV/DEC 
AT 13:&1, 05-26-99 

1 ~ ~ 1 3  CONCN= 2 .83  ,560d Yq2 bp 

M 0 0 8  1 
! 



M 008 
I 

I 

! 



06/01/99 0 9 : 2 4  FAX 3721143 2B HALL 

HNF-1672 REV. 0 
MOO9 

I 
! 

I 

I 2 0  



06/01/99 0 9 : 2 4  FAX 3721143 2B HALL -, 

HNF-1672 REV. 0 
3UELE KNOWN ADDITION SELECTED 
@T 1 3 ~ 4 8 ,  05-26-99 

AMPLE VOL= 25.000 AT 13:&8, 05-26-99 
NTERED 

MF=-6&.6 mV AT 13:52, 05-26-99 

MF=-66.9 mV AT 13:52, 05-26-99 

MF=-65.2 mV AT 13:52: 05-26-99 

!MF=-65.3 ~ u V  AT 13~53, 05-26-99 

MF=-65.S mV AT 13:53; 05-26-99 
NTERED 

-.TD CONCN= 997 AT 13:53, OS-26-99 
3 T E R E D  

:TD V0L.x .25000 AT 3.3:56, 05-26-99 
ZNTERED 

:MF=-B6.8 mV AT 13:56, 05-26-99 

:MF=-67.2 mV AT 13:56, 05-26-99 

3MF=-67.4 mV A T  13~57, 05-26-99 

ZMF=-87.5 mV AT 13:57, 05-26-99 
ENTERED 

5TD VOL= 2.5000 AT 13:57, 05-26-99 
SNTERED 

3MF=-131.2 mV AT 14:001 05-26-99 

3 W - 1 3 4 . 5  mV AT 14:00, 05-26-99 

3MF=-134.7 mV AT 14:00, 05-26-99 

2MP=-13d.9 mV AT 14:Ol: OS-26-99 
3liTERED 

I 



worklistdata2 Version 3.0 01/04/99 
06/03/99 15:46 

HNF-1672 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29972 

Analyst: mf rrt: NH301 Book#: 

Method: LA-631-001 Rev/Mod 

Worklist Comment: AP107 FOR NH3-01 MF 

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

1 STD 0 Mi3-01 LIQUID 4.0a~to2 cl.m~t2 104.167 % Recovery 

2 BLNK 0 NX3-01 LIQUID 1 t2.50Btl U d m L  

3 SWLE s99~00oa90 o NK3-01 LIQUID N/A < 2.5OB101 25.000 u g / a  

4 D W  S99TOOO890 0 NX3-01 LIQUID <2.50X+l t2 .50X+1  RPD 

5 S W L 8  8991'000893 0 NK3-01 LIQUID N/A 1.07Et02 25.000 us/& 
6 DUP S99T000893 0 NX3-01 LIQUID 1.07E+2 1.26B+Z 16.309 RPD 

7 STD 0 NX3-01 LIQUID 4.08Bt02 4.34E+2 106.373 % Recwely 

Final page for worklist# 29972 

L /3/v 
Analyst Signature Date D6te 

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

I 2 2  



M 0 0 9 / 0 0 9  U D / U J / Y Y  1 4 : a U  F k i  5'121143 2B HALL 

Page I L 
HNF-1692 REV. Q ~ 

06/01/99 13.18 
ws2 

LABCORE Data Entry Template for Worklist# 9972 
I 

Analyst: BF Instrument: NH301 Book# 55dW-& , 
Method LA-631-001 Rev/Mod 

Worklist Comment: AP107 FOR NH3-01 MF 

s Type Sample# R A Test Matrix Uroug# Project 

I 
I 

1 STD NH3-01 LIQUID 

2 BLNK NH3-01 LIQUID 

3 SAMPLE S99T000890 0 NH3-01 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: NH3-01 

4 DUP S99T000890 0 NH3-01 LIQUID 

5 SAMPLE S99T000893 0 NH3-01 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: NH3-01 

6 DUP S99T000893 0 NH3-01 LIQUID 

7 STD NH3-01 LIQUID 

Final page for worklist # 29972 

Data Eniy  Comments: 

I 

S = WorUsI Slot Number, R = Replicate Number, A = Alr'quot Codp. 

123 



HNF-1672 REV. 0 
WORKBOOK PAGE: STDI 

Detection Limit = 1.OOOpg * (FVOWSAM) 

NH3 Concentration (VglmL) = (ID-BR)*(FVOL NSAM) 

QC ACTUAL = STD VAL 
QC FOUND = (ID-BR) * (FVOWSAM). 

II MF II 

MJL Date: Signature of Chemist: 
SAMPLE.WB1 REV 1.0 631001ML 

,124 
06/03/99 15:3604 



WORKBOOK PAGE: BLANK2 3 

HNF-1672 REV. G 

0.712 
1.000 

Detection Limit = 1.OOOpg (FVOWSAM) 

NH3 Concentration (pgImL) = (BR) * (FVOL I VSAM) * DDF 

NH3 Concentration (pgImL) < 2.50E+01 

Signature of Chemist: MJL Date: 
1 -  ' SAMPLE.WE1 REV 1.0 631001ML 

125 
06/03/99 15:36:47 



HNF-1672 REV. 0 

WORKBOOK PAGE: SAM3 1 

Dilution Factor DF 1.000 

Detection Limit = 1.OOOpg (FVOWSAM) DF 

NH3 Concentration (VgImL) = (ID-BR) (FVOL I VSAMYDF 

Signature of Chemist: MJL Date: 
SAMPLE.WB1 REV 1.0 631001 ML 

126 
06/03/99 15:37:10 



HNF-1672 REV. 0 

WORKBOOK PAGE: DUP4 

Detection Limit = 1.OOOpg (FVOWSAM) * DF 

NH3 Concentration (pglmL) = (ID-BR) (FVOL I VSAMYDF 

Signature of Chemist: MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

127 
06/03/99 15:37:35 



HNF-1672 REV. O 

WORKBOOK PAGE: SAM5 

NH3 Concentration (pg/rnL) NH3 CONCl[ 

Detection Limit (pglml) 2.50E+01 I 

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

NH3 Concentration (pg/rnL) = (ID-BR) * (FVOL / VSAMYDF 

Analyst: MF Date: 06/03/99 

Signature of Chemist: MJL Date: ' SAMPLE.WB1 REV 1.0 631001 ML 

228 
06/03/99 15:37:55 



HNF-1672 REV. 0 
WORKBOOK PAGE: DUP6 

NH3 Concentration (pg/mL) NH3 CONCll 1.26E+02\ 

Detection Limit (pgImL) 2.50E+01 I 
Detection Limit = 1.OOOpg * (FVOWSAM) DF 

NH3 Concentration (pglmL) = (ID-BR) * (FVOL I VSAMYDF 

Analyst: MF Date: 06/03/99 
Signature of Chemist: MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

229 
06/03/99 15:38:13 



HNF-1672 REV. 0 

WORKBOOK PAGE: ST-END7 

Analyst: I MF Date: 06/03/99 

Signature of Chemist: A/%- MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

138 
06/03/99 15:38:52 



ZB HALL m 001 06/05/99 14:43 FAX 3721143 
I 

DOUBLE KNOWN ADDITION SELECTED 
AT 07:30. 06-03-99 

I HNF-1672 REV. 0 ~ 

SAMPLE VOL= 25.000 AT 07:30, 06-03-99 
ENTERED 

EMF=-67.8 mV AT 07~33, 06-03-99 

EMF=-68.9 mV AT 07:34. 06-03-99 

EMF=-69.3 mV AT 07:35, 06-03-99 

EMF=-69.5 mV AT 07:35, 06-03-99 

EMF=-69.8 mV AT 07:35. 06-03-99 
ENTERED 

STD CONCN= 997 AT 07:3b, 06-03-99 
ENTERED 

STD VOt= .25000 AT 07:36, 06-03-99 
ENTERED 

EMF=-87.1 mV AT 07:39, 06-03-99 

EMF=-87.3 mV AT 07~39. 06-03-99 

EMF=-87.6 m V  AT 07:40, Ob-03-99 

EMF=-87.7 mV AT 07:41. 06-03-99 

EMF=-87.7 mV AT 07~41, 06-03-99 
ENTERED 

STD VOL= 2.5000 AT 07:42. 06-03-99 
ENTERED 

EMF=-129.9 mV AT 07:44. 06-03-99 

EMF=-130.I mV AT 07~45, 06-03-99 

EMF=-130.3 mV AT 07:45. 06-03-99 

EMF=-130.5 mV AT 07:45, 06-03-99 
ENTERED 

I:NH3 SLOPE=-57.0 mV/DEC 
AT 07:46. 06-03-99 

I:NH3 CONCN= 9.21 ,500nQ 59AlH-fl 

! 



Uti/UJ/YY 14:43 F M  3721143 
_-_-I- 2B HALL m o o 2  

DOUBLE KNOWN ADDITION SELECTED 
AT 07:58, 06-03-99 

SAMPLE V O L =  25.000 AT 07:58, 06-03-99 ' 
ENTERED 

EMF=-5.5 mV AT 08:04. 06-03-99 

EMF=-5.8 mV AT 08:05, 06-03-99 

EMF=-6.1 mV AT 08:05. 06-03-99 

EMF=-6.3 mV AT 08:05, 06-03-99 

EMF=-6.5 mV AT 08:05. 06-03-99 

EMF=-6.7 mV AT 08:06, 06-03-99 

EMF=-6.8 mV AT 08:06. 06-03-99 

EMF=-6.8 mV AT 08:06, 06-03-99 
ENTERED 

STD CONCN= 997 AT 08:07. 06-03-99 
ENTERED 

STD V O L =  .25000 AT 08:07, 06-03-99 
ENTERED 

EMF=-74.6 mV AT 08:10, 06-03-99 

EMF=-74.9 mV AT 08.10. 06-03-99 

EMF=-75.2 mV AT 08:11, 06-03-99 

EMF=-75.2 mV AT 0.8:11, 06-03-99 
ENTERED 

STD VOL= 2.5000 AT 08:12. 06-03-99 
ENTERED 

EMF=-131.2 mV AT 08:15. 06-03-99 

EMF=-131.4 mV AT 08:16, 06-03-99 

EMF=-131.7 mV AT 08:16, 06-03-99 

EMF=-131.8 mV AT 08:17, 06-03-99 

EMF=-131.9 mV AT 08:17, 06-03-99 

EMF=-132.0 mV AT 08:17, 06-03-99 

EMF=-132.0 mV AT 08:18, 06-03-99 
ENTERED 

i:NH3 SLOPE=-58.4 m V / D E C  
AT 08:18. 06-03-99 

1:NH3 CONCN= .712 

HNF-1672 REV. ti 
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worklistdata2 Version 3.0 01/04/99 
06/01/99 12:47 

WF-1672 REV. 0 i Page: I 

LABCORE Completed Worklist Report for Worklist# 29825 

Analyst: kjt Instrument: IC45S1 Book#: 75N21D 

Method: LA-533-105 Rev/Mod F-(? 
Worklist Comment: AP107 FOR @IC-Ol RTS 

1 
Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

i ~ 1 . 2 0 ~ 2  

1 CCB a ~IC-QC CL QC 1 <i.7ae-z 

1 <1.08.3.1 1' CCB 0 @IC-QC NO2 QC 
1 CCB a @IC-QC BR QC 1 <1.2Se-l 

1 4.39e-1 1 CCB'. a @IC-QC  NO^ QC 

1 CCB a . @IC-QC F QC 

0 @IC-QC PO4 QC 1 <i.2ae-1 

0 @IC-QC SO4 QC 

0 @IC-QC OXALATE2 QC, ; I ', .:, .., 

1 c1.38e-1 
.. 

. .  1 CCB 

2 LCS-INST 0 @IC-QC F Pc' 
2 LCS-INST 0 @IC-QC CL QC 8.a6ei 7.96erai 

2 LCS-INST 0 @IC-gC NO2 ~,~27,~2,~. 4:94+02 

0 @IC-QC BR 5 . 7 ~ ~ 2  5.91~~02 

a @IC-QC.  NO^ . QC 5.84'2 5.63etaz 

2 LCS-INST a @IC-QC  PO^ s.44.2 6.4ge+az 

2 LCS-INST 0 ?Ic;Qc . ,  sw 6.42-2 6.ss;iaz. 
2 LCS-INST 5 . ~ 4 ~ 2  4.94e+az 

0 orc-dc. . p .  
a @IC-QC CL 8.94er01 

3 ecV 0 @IC-QC NO2 QC, . . 5.1ia2 4.72.+02 

3 ccv a @IC-QC BR QC 6.3ae~ C.~ZS+OZ 

3 ccv a @IC-=  NO^ QC 7.00~2 7.19a+o2 

6.35-2 c.'48e+a2 

a @IC-QC s w  QC 7.aa& 7:04i+az 

a @IC-QC O ~ T E Z  QC 5.25e2 5.2a.ra2 

a ~IC-01 B-02.. LIQUID N/X 4.335e'raz 

0 QIc-aX No2-02 . 'LiQUID: 

a orc-ai NOX-02 LIQUID 

4 SAUPLE S99TO a @IC-01 so4-a2 LIQUID 

IN SAMPLE s99~aaa894 o @IC-01 OXALATE2 LIQUID 

5 DUP 

5 DUP 

5 DUP 

. .  3 ccv a @IC-QC  PO^ QC 

4 SWLE s99~aaa894 a o1c-m cL-02 LIQUID 

4 SAMPLE S99T000894 0 @IC-01 BR-02 LIQUID 

~99~oaa894 a ~ I C - P I  F-02 LIQUID 4.34.+02 4.32e+a2 

s99Taao894 o ' .IC-O~ &-ai . LWUID i . & + o i  1.02~+03 
. .  . ~ . , , .  . .  

~ 

. .  . . ~ .  
~99~aaa894 0 @1c-O1 02. 6 i Q U I D  l.l6e+O4 1.1 

2 LIQUID <1.39.2 el 
, j ,  ... 

, .. . .  5 DKm s~9~0a0894 0 @IC-01 .. . , 
s99~aaa894 a mc-ai  NO^-a2 LIQUID: 4.47eto4 4.49era4 

s99~aoo894 a BIC-OI p04-oz LIQUID z.s7e+d3 2.68era3 

5 DUP s99~00a894 a ac-al s04-a~ LIQUID 1.16a+a3 1.39ela3 

5 D W  sgg~aaa894 o ac-ai OXALATEZ LIQUID <1:17& ~1.1?4 

S99T000895 0 @IC-01 F-02 LIQUID N/A 7.597.+02 

, .,.,. , .  

s99~aa0895 .a @xc-ai C L - ~  LIQUID N/A" 1. sis&o3 
' 

W m r .  
us/mr. 
W m r .  
us/mr. 
uglmr. 
Udmr. 
us/mr. 
W m r .  

98.630 % Recovery 

98.759 % Reoovery 

93.738 % Racovery 

ia2.604 % ~ecovery 

96.404 % ~ecovsry 

119.301 % Recovery 

106.854 % Recovery 

94.275 % Recovsry 

99.688 % Recovery 

9 9 . 8 8 8  % Recovery I 
92.368 % Recovsry 

100.317 % ~ecovery 

102.714 % ~ecovsry 

102.047 % R ~ C O V - ~ ~  

100.~71 % ~scov.ry i 
99.048 % Recovery 

13.330 ug/& 

138.900 us/& 

154.400 uglmr. 

i53.3aa ug/mr. 

0.462 RPD 

116.700 ug/mL 

1.942 RPD 

0.866 RPD 

RPD 

0.446 RPD 

4.190 RPD 

18.039 RPD 

RPD 

25.450 ug/mr. 

36.060 ug/mr. 

Units shown for  QC (BLKIBKG) m y  not r@ect the actual units. 
. A 3 8  



HNF-I 672 REV. 0 Page: 2 worklistdata2 Version 3.0 01/04/99 
06/01/99 1247 

LABCORE Completed Worklist Report for Worklist# 29825 
Sea TVpe Sample# R A Test Matrix Actual Found DL or Yield Unit 

. .  . - ._ 
6 SAMPLE S99T000895 0 @IC-01 NO2-02 LIQUID N/A 2.1OOe+O4 

6 SAMPLE S99T000895 0 @IC-01 En-02 LIQUID N/A < 2.651er02 
. . .  

8i335.+04 

IC-01' a - 0 2  ID 4.83. 

I 

S99T000895 0 @IC-01 N03-02 LIQUID 8.34er04 8.26er04 7 DUP 

7 D m  S99T000895 0 @IC-01 PW-02  LIQUID 4.94.+03 5.44er03 

7 DUP S99T000895 0 @IC-01 SO4-02 LIQUID 2.11er03 2.24e+03 

7 DUP S99T000895 0 @IC-01 OXALATKZ LIQUID ,cZ.23sZ <2.23& 

8 SAMPLE S99T000896 0 @IC-01 B-02 LIQUID, N/A 8.007e+OZ 

8 SAMPLE S99T0008.96 0 @IC-01 CL-02 LIQUID N/A 1.855.+03 

,.. . 

S99T000896 0 @IC-01 

9 DUP 

9 Due 
96 0 @IC-01 PO4-02 L 

S99T000896 0 @IC-01 OXAIXTE2 LIQUID <2.23e2 c2.23.2 
.,. : ... :>.. . : . . . 

10 SPK s99TOo08ih 0 @IC-01 F-02'' LIQUID 5.84-1 5.72-+01 
. . .  9 DUP 

10 SPK S99T000896 0 @IC-01 8:06.1 8.261+01 

10 SPK S99T000896 0 @IC-01 NO '5.27.2 5'.10.+02 

10 SPK S99T000896 0 @IC-Ol BR-02 LIQUID 76e2 5.83erOZ 

10 SPK S99T000896 0 @IC-01 N03-02 LIQUID 84-2 5.38.+02 

10 SPK S99T000896 0 @IC-01 PO4-02 LIQUID 5.44-2 '5.44.+02 

10 SPK 599T000896 0 @IC'Ol SW-02 

10 SPK S99T000896 0 @IC-01 OXALATE2 LI 

IISAMPLE S99T000897 0 @IC-01 F-02 

11 SAMPLE S99T000897 0 @IC-01 

11 SAMPLE S99T000897 0 @IC-dl NOS-02 

11 SAldPLE S99TO00897 0 @IC-01 8R-62 

11 SAMPLE S99T000897 0 @IC;Ol U03 

I1 SAMPLE S99T000897 0 @ 

11 SAMPLE S99T000897 0 %IC-bl 0 

. ,  

12 DUP S99T000897 0 @IC-01 F-02 ID 7.ise+o2 7.. 

12 DUP S99T000897 0 @IC-01 CL-02 i n  i:,as;++di I: 

599T000897 0 @IC-01 NOZ-02 LIQVID 2.'12.+04 2.12;+04 12 DUP 

12 DUP S99T000897 0 @IC-01 BK-02 ' LIQUID. .<2.65s2 c2,.65e2 

S99T000897 0 @IC-01 N03-02 LIQUID 8.37er04 8.318+04 12 DUP 

12 DUP S99T000897 0 @IC-01 PO4-02 LIQU1.D. 4.71.&3. 5.15e+03 

. .  

. .  

229.100 ug/mL 

265.100 ug/mL 

294.800 us/& 

292.700 ug/mL 

222.700 ug/mL 

4.250 RPD 

1.087 RPD 

4.196 RPD 

RPD 

0.964 RPD 

9.634 RPD 

5.977 RPD 

RPD 

25.450 ug/mL 

36.060 ug/mL 

229.100 ug/mL 

265.100 ug/mL 

294.800 ug/mL 

292.700 ug/mL 

222.700 ug 

2.273 RPD 

3.175 RPD 

2.342 RPD 

RPD 

0.960 RPD 

0.601 RPD 

9.205 RPD 

RPD 

97.945 % Recovery 

102.481 % Recovery 

96.774 % R e c w e q  

101.215 % R.covary 

92.123 % Recovery 

100.000 % Recovery 

101.090 % Recovsry 

99.618 % Recovmry 

25.450 ug/mL 

36.060 ug/mL 

229.100 ug/mL 

265.100 ug/mL 

294.800 us/& 

292.700 uglmL 

222.700 ug/mL 

0.786 RPD 

0.531 RPD 

0.000 RPD 

RPD 

0.719 RPD 

8.925 RPD 

. .  
, ,  Units shown for QC (BLKIBKG) may not refect the actual units: . ,  

, . ..::139 
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worklistdata2 Version 3.0 01104199 
06101199 12:47 

HNF-1672 REV. 0 Page: 3 

LABCORE Completed Worklist Report for Worklist# 29825 
Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

12 DWP S99T000897 0 @IC-01 SO4-02 LIQWID 2.14e+03 2.32er03 8.072 RPD 

12 DWP S99T000897 0 @IC-01 OXAIATB2 LIQUID c2.23e2 s2.23.2 RPD 

Final page for worklist# 29825 

Analyst Signature Date Analyst Signature Date 

.;. . , ,.:';.,.,';i., ::: *' 

. . . . ., . . .. . . . . . . . . .. 
t v. ' . ,  .,,,b! . , i l i ' ,  : : : , , .  ' 

. .  . . .  

. .  

. . , . . .  
" ,  .. 8 ,, ~.: * 

,. . . . .  

. .  
1 

. .  

. ~ . ,  . .... : . ' . . .  . .  . 
. ~ . .  1 , . ' .  , :  

Units shown for QC (BLKlBKG) may not r@ect the actual units. 

,140 



05/24/99 09:25 
ws2 

HNF-I672 REV. 0 Page: 1 

LABCORE Data Entry Template for Worklist# 29825 

Analyst: K ~ T  Instrument: IC I 
Method: LA-533-105 Rev/Mod F- 0 

Worklist Comment: AP107 FOR @IC-Ol RTS 

S Type Sample# R A Test Matrix Group# Project 

1 CCB 

2 LCS-INST 

3 ccv 

@IC-QC QC 

@IC-QC QC 

@IC-QC QC 

4 SAMPLE S99T000894 0 @IC-01 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: BR-02 , CL-02 , F-02 , NO2-02 , NO3-02 ~ 

OXALATE2, PO4-02 , S04-02 

5 DUP S99T000894 0 @IC-01 LIQUID 

6 SAMPLE S99T000895 0 @IC01 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATE2, PO4-02 , SO4-02 

7 DUP 

8 SAMPLE 

9 DUP 

10 SPK 

11 SAMPLE 

12 DUP 

S99T000895 0 @IC-01 LIQUID 

S99T000896 0 @IC-Ol LIQUID 99000198 AP107 GRAB2 

OXALATE2, PO4-02 , SO4-02 
Analytes Requested: BR-02 , CL-02 , F-02 , NO2-02 , N03-02 , 

S99T000896 0 @IC-Ol LIQUID 

S99T000896 0 @IC-01 LIQUID 

S99T000897 0 @IC-01 LIQUID 99000198 AP107 GRAB2 

OXALATE2, P04-02 , SO4-02 
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

S99T000897 0 @IC01 LIQUID 

Final page for worklist # 29825 

5-z+ 2-7 

29782s7HWC5/ 
S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. / 



05/24/99 09:25 HNF-1672 RW. 0 Page: 2 
ws2 LABCORE Data Entry Template for Worklist# 29825 

S Type Sample# R A Test Matrix Group# Project 
Signature Date Signature Date 

Data Entry Comments: 

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



05/21/99 13:52 FAX 3721143 28 HALL rn 001 
HNF-1672 REV. 0 

Page: I I 05/20/99 13:25 
W.S2 LABCORE Data Entry Template for Worklist# 129825 

&T Instrument: IC ctssoo~ Book#"++ 4' Analyst: 

Method: LA-533-105 Rev/Mod Fo 
Worklist Comment: AP107 FOR @IC-01 RTS 

s Type Sample# R A Test Mbtrix liroug# Project 

I 

1 CCB 

2 LCS-INST 

3 ccv 

@IC-QC QC 

@IC-QC QC 

@IC-QC QC 

4 SAMPLE S99T000894 0 @IC-01 LIQUID 99000198 -107 GRAB2 
Analytes Requestadz BR-02 , CL-02 , F-02 , N02-02 , N03-0 

OXALATE2, P04-02 , 504-02 

5 DUP S99T000894 0 @IC-01 LIQUID 

6 SAMPLE S99TOOO895 0 @IC-01 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: BR-02 , CL-02 , P-02 , N02-02 , NO3-0 

OXALATE2, P04-02 , SO4-02 

7 DUP S'99T000895 0 @IC-01 LIQUID 

Final page for worklist # 29825 

Signature Uate 

i Data Entry Comments: 
I -_ 
I 
I 
I 

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

,243 



m o o 2  

File: 99052131.DOl Sample: CCB 
0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

-0.01 

-0.02 

-0.03 

us 



05/21/99  1 3 : 5 3  FAX 3721143 2B HALL 
HNF-1672 REV, 0 

_____-___- -_______-_____________________- -~-_- -_ - - - - -_ -  
0.000 30 141. 

519; 57.567 1347 
487; 79.581 1272 

493.581 4150 2029c 
16572 590.956 2729 
20621 563.361 2934 
1191E 649.488 844 
31591 686.272 2114 
18553 493.972 954 

Totals 3614.779 16374 129758 
--___-----------__--________________ 

@I003 

2 
2 1.28 
1 1.67 
1 1.38 
1 3.72 
1 -0.10 
1 5.62 
1 0.05 
1 0.00 

Pk . Ret Component 
Num Time Name . . . . . . . . . . . . . . . . . . . . . .  

1 0.90 
2 1.05 fluoride 
3 1.63 chloride 
4 1.96 nitrite 
5 2.97 bromide 
6 3.41 nitrate 
7 5.01 phosphate 
8 6.93 sulfate 
9 9.12 oxalate 

File: 99052131.002 Sample: ICV 75N21D 
I 

4.0 I 

us 

1 1 1 / ~ 1 1 1 l , I I I I , , , I ,  l I / I  ! 
,LJ I 

0 2 4 6 8 
I 

Minutes 

2.45 



05/21/99 13:53 FAX 3721143 . 2B HALL m 0 0 4  
HNF-1672 REV. 0 

Date: 05/21/1999 1 :04:39 t Sample Name: CCV 74N21D 
Data File : C:\DX\DATA\9905213l.D03 
Method : C:\DX\METHOD\ANIONS.MET 
ACI Address: 1 System: 1 Inject#: 3 
Analyst Column: AG4A/AS4A anion column 

0.89 
1.05 
1.62 
1.96 
2.96 
3.39 
5.01 
6.93 
9.12 

fluoride 
chloride 
nitrite 
bromide 
nit rate 
phosphate 
sulfate 
oxalate 

4.0 

3.0 

2.0 us 

1 .o 

0.0 

Totals 

0.000 
' 63.807 
89.356 
471.517 
632.042 
718.538 
647.909 
703.993 
,519.884 - - - - - - - - - 
3847.046 

. _  

32 
1481 
1401 
4008 
3001 
3773 
914 
2210 
953 

. - - - - - - 
17773 

File: 99052131.003 Sample: CCV 74N21D 
ni 

br( 

132 
5767 

1936 
17767 

1188 
32426 

- - _ - - - _ - _ -  
13888 

2 
2 1.28 
1 1.25 
1 1.38 
1 3.26 
1 -0.10 
1 5.62 
1 0.05 
1 0.00 

sulfate 
I 

Minutes 

146 



Pk . Ret Component 
Num Time Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  
1 0.83 
2 1.05 fluoride 
3 1.18 
4 1.61 chloride 
5 1.95 nitrite 
6 3.29 nitrate 
7 5.01 phosphate 
8 6.08 
9 6.93 sulfate 

Concentration 
u g / d  . . . . . . . . . . . . . . . . . . . . . .  
0.000 

433.504 
0.000 

1037.114 
11612.384 
44695.472 
2573.492 

0.000 
1161.848 

40 

30 

20 us 

10 

0 

- - _ - - - - - - -  
95 
889 
260 
1437 
9002 
22084 
320 
26 
311 

34424 
_ _ _ _ _ _ _ _ - - -  

- - _ _ _ _  
58 
352 
153 
578 
4435 
17002 
426 
101 
476 

23585 
- - - - - -  

File: 99052131.006 Sample: S99T000894 

nitrate 
I 

2 
2 1.28 
2 
1 . 0.83 
1 1.03 
1 2.07 
1 5.62 
1 
1 0.05 

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

2 4 6 a la 

Minutes 

,347 

I 

' I  



05/21/99 13:54 FAX 3721143 2B HALL HNF-1672 REV. 0 

Pk . 
Num _ _ _ _ -  
1 
2 
3 
4 
5 
6 
7 
8 
9 

Ret Component Concentration Height Are# B1. %Delta 
Time Name w/ml Code ______________-_________________________-- - - - - - - - - - - - - - - - - -  1 _ - - - _ _ _ _ _ _ - -  
0.90 0.000 95 567 2 

1.18 0.000 254 143b 2 
1.05 fluoride 432.002 883 3517 2 1.28 

1.61 chloride 1020.385 1419 5691 1 0.83 
1.95 nitrite 11458.398 8946 43742 1 1.03 
3.29 nitrate 44926.176 21897 17104 1 2.07 
5.01 phosphate 2676.980 331 1 5.62 

1 0.05 
1 3.90 

6.93 sulfate 1387.413 325 
8.53 oxalate 109.143 19 

- - - - - _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ c _ _ _ _ _ _ _ _ _ _ _  

Totals 62010.497 34167 23672 

File: 99052131.007 Sample: S99T000894 DUP 

40 

30 

20 
U S  

10 

0 

nitrate 
I 

oxalate 
I I 

I I I I )  I 1 1 1 , , 1 , / , 1 , 1 1 , / , / ~  ' I I  

6 8 19 2 4 

Minutes 

I 



05/21/99 13:55 FAX 3721143 2B HALL 
HNF-1672 REV. 0 

#007 

40 

30 

20 
us 

10 

0 

nitrate 

I 
I l l 1  I l l 1  I ,  1 1 , 1 1 1 1 ~ 1 1 1 1  

2 4 6 a 
Minutes 



05/21/99 13:55 FAX 3721143 2B HALL 
HNF-1672 REV. 0 

008 

0.91 
1.05 
1.17 
1.58 
1.93 
3.26 
4.88 
6.56 

f 1uori.de 

chloride 
nitrite 
nitrate 
phosphate 
sulfate 

0.000 71 383 2 

0.000 236 i27a 2 
793.417 835 3383. 2 1.28 

1848.356 731 5397' 1 -1.25 
21875.557 8556 43743 1 0.00 
82557.796 21229 163635 1 1.24 
5442.997 382 4726 
2236.959 299 4801, 1 5.13 

1 2.81 I 

40 

30 

20 
us 

File: 99052131.DlO Sample: S99T000895 DUP 

nitrate 
I 

I I I I I I I I I I I I I I  I , , ,  I l l 1  

0 2 4 6 8 10 

Minutes 

- 

T 

I 

http://1uori.de


05 /21 /99  14:52 FAX 3721143 2B HALL m o o 2  
HNF-1672 REV. 0 

Calibration Volume ' Dilution Points Rate Start ,Stop Area Reject 

External 1 2121 3300 5Hz 0.00 11.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  peak Report: All peaks * * * * * e * * * * * * *  * * * * * * *e * * * * * *  

Pk . Ret Component Concentration Height Are/ B1. %Delta 

1 0.91 . .  0 .000 67 38 2 
2 1.05 fluoride 800.730 850 3413 2 0.64 
3 1.17 0.000 241 1287 2 

5 1.93 nitrite 21648.120 8632 
6 3.26 nitrate 82927.916 21300 

8 6.56 sulfate 2503.841 331 
9 8.69 oxalate 102.347 23 

Num Time Name ugh1 ________________________________________- - - - - - - - - - - - - - - - - - - - - - - -  _ _ _ _ _ _ _ _ _ _ _ _  

4 1.60 chloride 1855.224 13 74 5417 1 0.00 

7 4.88 phosphate 4982 .E19 378 

1 0 . 0 0  
16448 1 1.24 
432 1 2.81 
5380 1 5.13 

1 5.84 

43279 
407 - -_____-- - - -_______________________ 

Totals 114820.997 33197 228374 
I 

File: 99052131 Bll Sample: S99T000896 
40 

30 
nkrate 

I 
20 

us 

10 

0 

0 2 4 6 a 
Minutes 



05/21/99 14:53 FAX 3721143 28 HALL 
HNF-1672 REV. 0 

@003 

1 0.90 
2 1.05 fluoride 
3 1.17 
4 1.61 chloride 
5 1.93 nitrite 
6 3.26 nitrate 
7 4.88 phosphate 
8 6.56 sulfate 

- 
Totals 

0.000 
,782.997 

.o. 000 
1920.334 
21116.534 
83655.536 
5013.153 
2278.974 

114767.528 
. - - - - - - - - - - - 

66 
829 
236 
1426 
8574 
21278 
377 
304 

33090 
- - - - - - - 

359 2 
3336 2 
1313 2 
5609 1 

1 
16615 
435 

1 - - - - -  489E 
I 

228194 

File: 99052131.012 Sample: S99T000896 DUP 
40 I 
30 

20 
us 

10 

0 

0 2 4 6 8 '  

Minutes 

0.64 

0.42 
0.00 
1.24 
2.81 
5.13 



05/21/99 14:53 FAX 3721143 2B HALL a004 

HNF-1672 R N .  0 

Sample Name: S99T000896 SPK 
Data File : C:\DX\DATA\99052131.013 
Method : C:\DX\METHOD\ANIONS.MET 
ACI Address: 1 System: .1 Inject#: 13 Detect0r:CDM-1 
Analyst Column : AG4A/AS4A anion column ! 

_ _ _ _ _ _ _ = _ _ _ _ _  - __-_________________-------------------_-------=== _ _ _ _ _ _ _  -----------------==_____________________------------------- 

Calibration Volume Dilution Points Rate Start . Stop Area Reject 

50 

B1. %Delta 
Code 

2 
3 0.64 
4 

1 0.00 
1 1.86 

1 0.90 0.000 86 436 
2 1.05 fluoride 1955.789 2180 8501 
3 1.17 0.000 202 124 
4 1.60 chloride 3524. 877 2586 10391 . 1 0.00 
5 1.93 nitrite 31955.483 13070 6498j 
6 2.92 bromide 11779.441 2781 15704 
7 3.25 nitrate 93802. 892 24161 190077 1 0.63 
a 4.88 phosphate 15977.995 1262 13999 1 2.81 

2384 34285 1 5.13 9 6.56 sulfate 15614.214 
10 8.59 oxalate 10546.785 ,907 18862 1 4.55 

External 1 2121 3300 5Hz 0.00 11.00 

k * * * * R * * * * * * * * * * * * * * * * * * * * *  peak Report: All peaks ************** 
Pk . Ret Component Concentration Height 
Num Time Name ugh1  - _ - - - - - _ _ _ _ _  

-__________________________________i 

Totals 185157.476 49618 358489 

File: 99052131.013 Sample: S99T000896 SPK 
40 

nitrate 30 

20 
US 

10 

0 

1 1 1 ,  , 1 1 1  I I I I I I I I I' 1 1 1 1  I I  

0 2 4 6 8 1 
Minutes 

,153 



05/21/99 14:54 FAX 3721143 2B HALL HNF-1672 REV. 0 m 0 0 5  

2 1.05 fluoride 
3 1.17 
4 1.61 chloride 
5 1.93 nitrite 
6 3.26 nitrate 
7 4.88 phosphate 
8 6.56 sulfate 

us 

766.288 820 3263 2 0.64 

1 0.42 
1 0.00 

16623 1 1.24 
409 1 2.81 4’”:B 1 5.13 

0.000 233 130% 2 
1894.074 1408 

21240.899 8519 
83688.519 21041 
4707.977 373 
2140.631 308 4598 

i File: 99052131 .D14 Sample: S99T000897 SAM 
40 

30 

nltrate 

20 

I 10 

0 

I 
I I I I ~ I I I I  I I I I \ I , I I  1 1 1 1  ‘ , I  

0 2 4 6 8 1 
I Minutes 

,154 



05/21/99 14:54 FAX 3721143 -- 2B HALL 
HNF-1672 REV. 0 @ O O S  

1 0.91 
2 1.05 fluoride 
3 1.17 
4 1.61 chloride 
5 1.94 nitrite 
6 3.26 nitrate 

r 0.000 
760.045 

67 36.d 2 

0.000 219 1130 2 
833 3236 2 1.28 

1 0.42 550i 1 0.34 21206.828 8591 4235 
1884.424 1389 

83121.368 21080 364929 1 1.24 
7 4.88 phosphate 5145.649 382 4470 1 2.81 
8 6.56 sulfate 2318.769 318 4979 1 5.13 
9 8.64 oxalate 139.552 28 474 1 5.19 

i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Totals 114576.635 32908 22744 

40 

30 

20 
us 

10 

0 

File: 99052131.015 Sample: S99TO00897 DUP 

nitrate 
I 

' oxalate 

I l l 1  / l I l , I l , ~  1 11- 

2 4 6 8 19 
Minutes 



worklistdata2 Version 3.0 01/04/99 
06/01/99 12:47 

HNF-I 672 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29914 

Analyst: kjt Instrument: IC40S 1 Book#: 75N21E 

Method LA-533-105 Rev/Mod ?= -D 
Worklit Comment: AP-107 RERUN DF= 11 11 JHW 

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

1 CCB 0 @IC-pc B QC 1 <1.20s-2 

1 CCB 0 @IC-QC CL QC 1 cl.70e-2 

1 CCB 0 @IC-QC NO2 pc 1 s1.08e-1 

1 cl.25e-l 1 CCB 0 @IC-QC BR QC 

.I c1.39e-1 1 CCB 0 @IC-pc NO3 QC 

1 CCB 0 @IC-QC PO4 QC 1 c1.20e-l 

0 @IC-QC SO4 pc i '<i.i~e-i 1 CCB 

1 CCB 

2 LCS-INST 6.3 

2 LCS-INST 8.06el . 8.29erOl 

5:33e2 5.29.+Oi 2 LCS-INST 

2 LCS-INST 0 @IC-QC BR 5.76e2 5.87er02 

4.0%-1, . .  ., 

, ,:.: 

2 LCS-INST 0 OIC-pc. NO3 ' Q , ' 5.84.2 5.57erai 

2 LCS-INST 0 @IC-QC PO4 QC 5.44.2 5.69*+02 

0 @IC-QC SO? , QC 

2 LCS-INST 0 @IC-QC OXALATE2 QC 5.31e2 5.46erO2 

.6;:40.1 .6;63?+01 3 ccv 0 @IC-pc F 
. < !  QC, '. . .  

3 ccv 0 @IC-QC CL QC 8.95~1 9.23stoi 

3 ccv 0 @IC-QC NO2 pc 
3 ccv 0 BIC-QC BR QC 6.30~2 ~.2ee+02 

3 ccll 0 @IC-QC NO3 QC 7.00si 7.27~+02 

5.17-2 5.21e+02 

3 ccv 0 @IC-QC PO4 QC 6.35e2 6.51.+02 

3 ccv 0 @IC-QC So4 pc 7.00-2 7.10e+02 

3 ccv 0 @IC-QC OXALATE2 QC 5.28e2 5.48e+02 

4 SAMPLE S99T000894 0 @IC-01 PO4-02 LIQUID NfA 2:389.+02 

5 DUP S99T000894 0 @IC-01 

5 DUP S99T000894 0 @IC-01. 

5 DUP S99T000894 0 @IC-01 

5 DUP S99T000894 0 @IC-dl' ' 

5 DUP S99T000894 0 @IC-01 NO3-02 LIQ?ID , !  
. .  

5 DUP s99Tooo894 o &=-in Pd4-02 CiQuiD '2.391+02 i~l9ero2 

5 DUP S99T000894 0 @IC-01 OXALATE2 LIQUID ? Cl .'&l 

S99T000894 0 @IC-Ol SO4-02 LIQUID ? I.O6s+02 5 DUP 
. .  

4.591sloi 

7 DUP ~99~000895 o @IC-01 CL-02 LIQUID 7 1.84~~02 

. ,_ 6 SAMPLE S99T000895 0 @IC-01 PO4-02 LIQUID N/A' 

7 DUP S99T000895 0 @IC-01 P-02 LIQUID ? 6.71s+01 

7 DUP S99T000895 0 @IC-01 NO2-02 LIQUID ? 2.2lerO3 

7 DUP S99T000895 0 @IC-01 BR-02 LIQUID 7 c1.26.1 

7' DUP S99T000895 0 @IC-01 N03-02 LIQUID 7 8..04s+03 

7 DUP S99TO00895 0 @IC-01 PO4-02 LIQUID 4.59e+02 4.49er02 

7 DDP S99T000895 0 @IC-01 SO4-02 LIQUID 7 2.01er02 

US/mr. 

Y d m L  

W m L  

u s / a  
U d m L  

ug/mL 

UdmL 

W m L  
109.075 % Reoovery 

102.854 % Recovery 

99.250 % Recwery 

101.910 % Recovery 

95.377 % Recovery 
104.596 % Recovery 

102.804 % RecWery 

102.825 % RBEOvBry 
106.719 % Recovezy 

103.128 % Recovery 

100.774 % Recovery 

99.683 % Recovery 

103.857 % Recovery 

102.520 % ReC~vazy 

101.129 % Rscovsry 

103.788 % R-cov.ry 

12.120 ug/mL 

RPD 

RPD 

RPD 

RPD 

RPD 

4.274 RPD 

RPD 

RPD 

12.120 ug/mL 

RPD 

RPD 

RPD 

RPD 

RPD 

2.203 RPD 

RPD 

Units shown for QC (BLK/BKG) m y  not r@ect the actual units. 
, . .  . 

,3256, 



worklistdata2 Version 3.0 01/04/99 
06/01/99 12:47 

glNF-1672 REV. Q Page: 2 

LABCORE Completed Worklist Report for Worklist# 29914 
Seq 5 ~ e  Sample# R A Test Matrix Actual Found DL or Yield Unit 

8 SAMPLE S 9 9 T 0 0 0 8 9 6  0 @ I C - 0 1  P O 4 - 0 2  LIQUID N/A 4 . 0 5 7 e + 0 2  1 2 . 1 2 0  ug/mL 

7 D v p  S99T000895 0 @ I C - 0 1  OXAWLTBZ LIQUID 7 1 . 8 7 e + 0 1  RPD 

RPD 

9 DUP S99T000896 0 @ I C - 0 1  CL-02  LIQUID 7 1.80*+02 RPD 

NOZ-02 LIQUID ? 2 . 1 2 e t 0 3  RPD 

BR-02 LIQUID 7 c 1 . 2 6 d  RPD 

NO3-02 LIQUID 7 7 . 8 7 ~ 4 3  RPD 

4 . 0 6 e + 0 2  4.46er02 9 . 3 9 0  RPD 

0896 0 @ I C - O l  SO4-02  LIQUID ? 1.97er02 RPD 

9 DUP S 9 9 T O 0 0 8 9 6  0 @ I C - 0 1  OxAwLTB2 LIQUID ? 2 . 1 6 e r 0 1  RPD 

10 SPK S 9 9 T 0 0 0 8 9 6  0 @ I C - 0 1  F-02 LIQUID 5.84-1 0.00er00 0.000 % Recovery 

10 SPK S99T000896 0 @ I C - 0 1  CL-02  LIQUID 8.06-1 0.00e+00 0.000 % Recovery 

10 SPK S99T000896 0 a I C - 0 1  NO2-02 LIQUID 5.33-2 0 . 0 0 1 1 0 0  0 . 0 0 0  % Recovery 

10 SPK S 9 9 T 0 0 0 8 9 6  0 @ I C - 0 1  BR-02 LIQUID 7 6 e 2  0.00e+00 0 . 0 0 0  % Recovery 

10 SPK S 9 9 T 0 0 0 8 9 6  0 @ I C - 0 1  NO3-02 T.IQUID 0 .000  % Recovery 

10 SPK S992000896 0 @ I C - 0 1  1 0 6 . 2 5 0  % R e c o v e r y  

S99T000896 0 @ I C - b l '  0.000 % R e c o v e r y  

S992000896 0 @ I C - 0 1  0.000 % R e c o v e r y  

1 2 . 1 2 0  ug/mL 

12 DUP S 9 9 T 0 0 0 8 9 7  0 @ I C - 0 1  F- 7 6 . 4 4 e t 0 1  RPD 

12 DUP S99T000897 0 @ I C - 0 1  7 1 . 8 3 e r 0 2  RPD 

1 2  DWP S 9 9 T 0 0 0 8 9 7  0 @ I C - 0 1  N02-02  LIQUID 7 2.15.+03 RPD 

12 D v p  9T000897 0 @ I C - 0 1  BR-02 LIQUID 7 d.26-1 RPD 

12 DUP S 9 9 T 0 0 0 8 9 7  0 @ I C - 0 1  NO3-02 LIQUID 7 7 . 9 2 e r 0 3  RPD 

12 DUP S99T000897 0 @ I C - 0 1  PO4-02 LIQUID 4 . 5 7 s r 0 2  4 . 5 4 e r 0 2  0 . 6 5 9  RPD 

1 2  S 9 9 T 0 0 0 8 9 7  0 @ I C - 0 1  5 0 4 - 0 2  L I  7 1 . 9 9 e t 0 2  RPD 

12  992000897 0 @ I C - 0 1  OXAIATEZ LIQUID 7 2 . 3 1 e r 0 1  RPD 

Final page for worklist# 29914 

Analyst Signature Date Analyst Signature Date 

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



2B HALL FA001 
05/26 /99  13:03 FAX 3721143 __ I___ 

j 
I 

#NF-i672 REV. CJ Page. 1 05/26/99 08.19 
ws2 LABCORE Data Entry Template for Worklist# 29914 

7505?&!?-- 
Analyst: & Instrument: IC y ~ a t y s  1 Book# I I 

Method: LA-533-105 RevlMod (7-0 
Worklist Comment: AP-107 RERUN DF=1111 JHW 

S Type Sample# R A Test Matrix Group# Project 

1 CCB @IC-QC 

2 LCS-INST @IC-QC 

3 ccv @IC-QC 

4 SAMPLE S99T000894 0 @IC-Ol 
Analytes Requested: PO4-02 

5 DUP S99T000894 0 @IC-01 

6 SAMPLE S99T000895 0 @IC-O1 
Analytes Requested: P04-02 

7 DUP S99T000895 0 @IC-01 

8 SAMPLE S99T000896 0 @uIC-Ol 
Analytes Requested: P04-02 

9 DUP S99T000896 0 @IC-01 

10 SPK S99T000896 0 @IC-01 

11 SAMPLE S99T000897 0 @IC-01 
Analytes Requested: PO4-02 

12 DUP S99T000897 0 a1c-01 

QC 

QC 

QC 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

\ n  Final page for worklist # 29914 

j 5-2b9-941 
Signature Date Signature Date } 

2~~~~~~~ cs / . ,  
S = Worklist Slot Number, R = Replicare Number, A = Aliqwt Code. ! 



05/26/99 1 3 : 0 3  FAX 3721143 ZB HALL 

HNF-1672 REV, g 

-0.01 

, M 002 

I 

l ' ~ " " " ' " " ' " ' ~ '  

alibration 

xternal 
_ _ _ _ _ - - - - - -  

*******c****************** peak Report: All Peaks ************** 
Ret Component Concentration Height Are: 

u g / d  
Pk . 
Num Time Name 

1 1.60 chloride 0.003 11 31 

Total's 0.003 11 31 

File: 99052601.D01 Sample: CCB 
0.04 I 

0.03 

I 
chloride 

I 

0.02 

US 

0.01 

0.00 

! 

zt 

30 
_ -  

************* 
B1. %Delta 
Code _ - _ _ _ - - - - - -  

1 -1.23 

I Minutes 

,253 



05/26 /99  13:04 FAX 3721143 2B HALL 
WNF-1672 REV. 0 MOO3 

1 0.87 
2 1.03 fluoride 
3 1.59 chloride 
4 1.92 nitrite 
5 2.92 bromide 
6 3.33 nitrate 
7 4.83 phosphate 
8 6.35 sulfate 
9 8.37 oxalate 

0.000 
63.656 
82.909 
529,360 
586.741 
556.811 
569.215 
660.447 
545.748 

3594.888 31483 

File: 99052601.003 Sample: LCS 75NI1E 
18 

16 

14 

12 

10 

us 8 
6 

4 

2 

0 

nitrite 
I 

sulfate 

10423 
47302 

43515 
21003 
63874 
41113 

1 
2 7 3'5 5 7 

34846' 

, - - - - - - 

i 

I l l 1  I , , ,  I I I I , I I I ,  1 1 1 ,  8 I 

2 4 6 8 10 
Minutes i 

,168 

2 
2 -1.59 
1 -2.06 
1 -2.70 
1 -2.34 
1 -3.01 
1 1.12 
1 1.71 
1 1.95 



1 0.87 
2 1.03 fluoride 
3 1.59 chloride 
4 1.92 nitrite 
5 2.91 bromide 
6. 3.32 nitrate 
7 4.83 phosphate 
8 6.35 sulfate 
9 8.37 oxalate 

0.000 * 111 
68.338 kOfpf?rb 2325 
92.349 1 03*2'co2492 
521.090 100. 8484 
628.157 @*$5647 
727.312 \03-Qq06995 
650.826 t0a9°1825 
710.406 /OlS%'4589 
548.038 l ( ) l A ~ ~  1967 

514: 
117301 
11618: 
46564' 
373341 
57007; 
2.4 0 54; 
68761: 
41285/ 

2 
2 -1.59 
1 -1.65 
1 -2.70 
1 -2.56 
1 -3.21 
1 1.12 
1' 1.71 
1 1.95 

File: 9905260I.005 Sample: CCV 74NIIE 
I 

! 
Minutes 

! 

I 6 1  



Pk.  
Num 

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

0.87 0.000 290 1440 2 
1.03 fluoride 35.839 1247 6113 2 -1.59 
1.15 0.000 512 3154 2 
1.59 chloride 96.213 2439 12108 1 -2.06 

98277 1 -2.70 1.92 nitrite 1100.141 17687 
3.21 nitrate 4328.424 37118 363498 1 -0.10 

651 8763 1 1.12 4.83 phosphate 238.949 
6.35 sulfate 108.768 612 10428 1 1.71 
8.37 oxalate 12.482 39 945 1 1.95 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - -  
Totals 5920.816 60595 504726 

File: 99052631. DO1 Sample: S99T000894 SAM 
nitrate 

I 40 

I I I I I I I I I I I  I I I I I I I I I  I l l  1 1 1 1  

0 2 4 6 a 10 

Minutes 

162 



HNF-1672 REV. C: 
Data Reprocessed On 05/26/1999 15:14:09 

Pk. 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

_ _ _ _ _ _  
Ret Component. 
Time Name 

0.87 

1.15 
1.03 fluoride 

1.58 chloride 
1.91 nitrite 
3.20 nitrate 
4.83 phosphate 
6.35 sulfate 
8.48 oxalate 

Concentration Height Area B1. %Delta 
ug/ml Code 

0.000 305 1581 2 

0.000 516 3240 2 
36.072 1255 6153 2 -1.59 

95.401 2389 12005 1 -2.47 
1096.682 17542 97968 1 -3.04 
4310.038 37166 361812 1 0.00 
228.806 639 8390 1 1.12 
105.742 618 10137 1 1.71 
8.561 30 648 1 3.25 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Totals 5881.302 60460 501934 

40 

30 

20 us 

10 

0 

File: 99052631. DO2 Sample: S99T000894 DUP 
ni 

nitrite 
I 

? 

phos hate sulfate oxalate P I I 

1 / 1 1  1 1 1 1  1 / 1 1  1 1 1 l I I I l I I I I  

2 4 6 a 10 

Minutes 



Pk. 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

_ _ _ _ _  

-1 0 

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

0.88 0.000 551 2788 2 
1.04 fluoride 67.649 2332 11610 2 -0.95 
1.15 0.000 1016 6463 2 
1.58 chloride 186.953 4545 23717 1 -2.47 
1.92 nitrite 2247.072 33191 200614 1 -2.70 
3.14 nitrate 8155.270 66188 753316 1 0.00 
4.83 phosphate 459.079 1303 16906 1 1.12 

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

6.35 sulfate 207.049 1230 19880 1 1.71 
8.43 oxalate 28.901 75 2188 1 2.60 

- - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Totals 11351.973 110432 1037481 

I l l /  1 / 1 1  1 / 1 1  1 1 1 1  1 1 1 1  I 1  

File: 99052631. DO3 Sample: S99T000895 SAM 
I 

80 

70 
nitrate 

I 



Pk . Ret Component 
Num Time Name 

-1 0 

Concentration 
ug/ml 

1 1 1 1  1 1 1 1  1 1 1 1  I I I I j l  I l l  I l l  

Height Area B1. %Delta 
Code 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

0.87 
1.04 fluoride 
1.15 
1.59 chloride 
1.93 nitrite 
3.15 nitrate 
4.83 phosphate 
5.49 
6.35 sulfate 
8.43 oxalate 

- 
Totals 

0.000 
67.116 
0.000 

183.858 
2206.170 
8044.613 
448.655 
0.000 

200.896 
18.684 

11169.992 
. - - - - - - - - - - 

536 
2289 
992 

4486 
32977 
64742 
1292 
38 

1227 
73 

108650 
. - - - - - - 

File: 99052621,004 Sample: S99T000895 DUP 
I 

80 

70 
nitrate 

I 

2734 
11517 
6143 
23317 
196966 
740699 
16519 
1010 
19288 
1415 

1019608 
- - - - - - - - 

. - - - - - - - - - 
2 
2 -0.95 
2 
1 -2.06 
1 -2.36 
1 8.74 
1 1.12 
1 
1 1.71 
1 2.60 



HNF-1672 REV. 0 Data Reprocessed On 05/26/1999 15:17:21 

60 

50 

40 

30 

20 

10 

0 

us 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

I 

nitrite 
I 

sulfate oxalate - A phoIhate I - I I 
f l~or i6 !8 ”~~ I I I I  

0.87 
1.04 fluoride 
1.15 
1.59 chloride 
1.93 nitrite 
3.17 nitrate 
4.83 phosphate 
5.49 
6.35 sulfate 
8.43 oxalate 

-1 0 

- 

Totals 

1 1 1 1  1 1 1 1  1 1 1 1  I l l 1  I I I 1  1 1 1 1  

0.000 
63.234 
0.000 

170.261 
2033.883 
7429.946 
405.654 
0.000 

184.676 
16.001 

10303.655 
. - - - - - - - - - - 

483 
2122 
915 

4094 
29983 
59406 
1176 
37 

1136 
69 

99421 
_ _ _ _ _  

2436 
10843 
5711 

21567 
181601 
672363 
14923 
905 

17726 
1211 

929286 

2 
2 -0.95 
2 
1 -2.06 
1 -2.36 
1 0.00 
1 1.12 
1 
1 1.71 
1 2.60 

File: 99052621.005 Sample: S99T000896 SAM 
I 

80 

70 nit:ate 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

60 

50 

40 

30 

20 

10 

0 

-1 0 

us 

0.87 
1.04 fluoride 
1.15 
1.59 chloride 
1.93 nitrite 
3.17 nitrate 
4.80 phosphate 
5.55 
6.35 sulfate 
8.43 oxalate 

nitrite 
I 

oxalate 
I 

1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  I /  

- - - _ _  

Totals 

0.000 536 
63.749 2244 
0.000 964 

180.059 4344 
2123.973 32214 
7867.875 62796 
446.124 1224 

0.000 33 
196.636 1234 
21.623 79 

10900.039 105668 

2839 
10932 
6345 

22828 
189636 
720752 
16425 
849 

18878 
1637 

991120 

_ _ _ _ _ _  

2 
2 -0.95 
2 
1 -2.06 
1 -2.03 
1 0.00 
1 0.56 
1 
1 1.71 
1 2.60 

File: 99052621.006 Sample: S99T000896 DUP 
I 

80 

70 nitrate 
I 



HNF-1672 REV. O Data Reprocessed On 05/26/1999 15:18:37 

80 

70 

60 

50 

40 

30 

20 

10 

0 

us 

3xternal 

nitrite 
I 

sulfate oxalate 

A 
I I 

phos hate P 
I 

1 101 3300 5HZ 0.00 11.00 30 

I. 0.87 
2 1.04 fluoride 
3 1.59 chloride 
4 1.94 nitrite 
5 2.93 bromide 
6 3.17 nitrate 
7 4.80 phosphate 
8 6.29 sulfate 
9 8.37 oxalate 

0.000 612 3058 
154.800 4139 27034 
265.422 6388 33911 
2688.186 39959 239940 
501.621 5156 29745 
8335.758 66234 774116 
983.421 2821 36579 
815.001 4754 79018 
524.785 1945 39541 

Totals 14268.993 132007 1262943 
_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

2 
2 -0.95 
1 -1.65 
1 -1.69 
1 -1.90 
1 0.00 
1 0.56 
1 0.85 
1 1.95 

File: 99052621.007 Sample: S99T000896 SPK 
I 

nitrate 
I 

0 2 4 6 8 10 

Minutes 



HNF-1672 Rm. 0 
Data Reprocessed On 05/26/1999 15:19:28 

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

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

0.87 
1.04 fluoride 
1.15 
1.59 chloride 
1.93 nitrite 
3.18 nitrate 
4.80 phosphate 
5.55 
6.35 sulfate 
8.37 oxalate 

- 

Totals 

0.000 
64.832 
0.000 

188.457 
2136.466 
7925.542 
456.990 

0.000 
200.836 
19.673 

10992.796 
. - - - - - - - - - - 

54 6 
2264 
983 

4387 
32271 
62877 
1284 
34 

1278 
70 _ _ _ _ _ _ _ _ _ _  

105994 

File: 99052621.008 Sample: S99T000897 SAM 
90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

-1 0 

us 
nitrite 

I 

? 

2789 2 
11120 2 
6337 2 

23910 1 
190750 1 
727233 1 
16828 1 
761 1 

19282 1 
1489 1 

1000500 

oxalate 
I 

1 / 1 1  1 1 1 1  1 1 1 1  1 1 1 1  I l l 1  I 1  

2 4 6 8 10 

Minutes 

*I69 

-0.95 

-2.06 
-2.03 
0.00 
0.56 I 

I 

1.71 
1.95 



Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

-10 

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

0.87 0.000 522 2692 2 
1.03 fluoride 64.353 2207 11037 2 -1.59 
1.15 0.000 978 6405 2 
1.59 chloride 183.073 4372 23216 1 -2.06 
1.93 nitrite 2148.569 32178 191829 1 -2.03 
3.18 nitrate 7924.054 62599 727066 1 0.00 
4.80 phosphate 453.764 1280 16708 1 0.56 
5.49 0.000 36 887 1 
6.35 sulfate 198.618 1278 19068 1 1.71 
8.37 oxalate 23.148 75 1752 1 1.95 

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Totals 10995.580 105525 1000661 

1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  / I l l  I 1  

File: 99052621.009 Sample: S99T000897 DUP 
I 

80 

70 nitrate 
I 



4 11\05 -a? -4q 
Analyst: V d V  Instrument: ICPO'I, AX BooW7- 

Method LA-505--/161 Rev/Mod c- 3 

Worklist Comment: ICP AP-107 (DIRECT) 

s Type Sample# R A Teat Matrix Qroup# Project 

{ ~ S - a q  -qq 

1 ICV @ICP-QC QC 

2 ICB @ICP-QC QC 

3 LLS @ICP-QC QC 

4 ICSA @ICP-QC QC 

5 rcsAB @ICP-QC QC 

6 SAMPLE S99T000894 0 D @ICP-DOl LIQUID 99000198 -107 GRAB2 
Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , 84-D-01 

BE-D-01 , BI-D-01 , CA-D-01 , CD-D-01 , CE-D-01 
CII-D-01 , CU-D-01 , F'E-D-01 , K-D-01 , LA-D-01 
MG-D-01 , MN-D-01 , MO-D-01 , NA-D-01 , ND-D-01 
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , $E-D-01 
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 
ZN-D-01 , ZR-D-01 

10 ccv @ICP-QC QC 

I 

, 
, CO-D-01 , 
, LI-D-01 , 
, NI-D-01 , 
, S I - D - 0 1  , 
, V-D-01 , 

11 CCB @ICP-QC QC 

I 
12 SERDIL S99TOOO896 0 D @ICP-DOl LIQUID I 

e! 

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



HNF-1672 REV. 0 . ..'I- . 
05/20/99 0834 

I s m e  Sample# R A Teat Matrix Group# Project 

Page: 2 

13 SAMPLE S99T000896 0 D 'JICP-DO1 LIQUID. 
Aualytee Requested: AG-D-01 , AI-D-01 

BE-D-01 , BI-D-01 
CR-D-01 , CU-D-01 
MG-D-01 , MN-D-01 
P-D-01 , PB-D-01 
SM-D-01 , SR-D-01 
ZN-D-01 , ZR-D-01 

99000198 AP107 GRAB2 
, AS-D-01 , B-D-01 , BA-D-(l 
, CA-D-01 , CD-D-01 , CE-D-(l 

, 
, CO-D-01 , 

14 3UP S99T000896 0 D @ICP-DOl LIQUID i 
15 SPK-PPS? S99T000896 0 D 'JICP-DO1 LIQUID I 

, MO-D-01 , NA-D-01 , ND-D-(l 
, S-D-01 , SB-D-01 , SE-D-(l 
, TI-D-01 , TI-D-01 , U-D-0:. 

99000198 AP107 GRAB2 1 **:Ai \ o w  m + 
16 SAMP E S99T000897 0 D 'JICP-DO1 LIQUID 

, NI-D-01 , 
, SI-D-01 , 
, V-D-01 , 

Analytee Requested: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , BA-D- 1 , 
BE-D-01 , BI-D-01 , CA-D-01 , 0-D-01 , CE-D- 1 , CO-D-01 , 
CR-D-01 , CU-D-01 , FE-D-01 , K-D-01 , LA-D-bl , LI-D-01 , 
MG-D-01 , MN-D-01 , MO-D-01 , NA-D-01 , ND-D- 1 , NI-D-01 , 
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , SE-D- 1 , SI-D-01 , 
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-0 , V-D-01 , 
ZN-D-01 , ZR-D-01 

1 s 
18 ICSA 'JICP-QC QC ! 17 DUP S99T000897 0 D 'JICP-DO1 LIQUID 

19 ICSAB 

20 ccv 

21 CCB 

'JICP-QC QC 

@ICP-QC QC 

'JICP-QC QC 

S = Woddist Slot Number, R = Replicate M e r ,  A = Aliquot Code. 
I 

1272 I 



05/24/99 11:51 FAX 3721143 2B HALL BO03 

T-& ;ssa\ 4 !&y- 05-&9 -q,q HNF-1672 REV. G 

Analysis Report summary 05/24/99 11:33:50 AM page 1 

1 ICV 
2 ICV 
3 ICB 
4 LLS 
5 ICSA 
6 ICSAB 
7 S99T000894 
8 S99T000894-D 
9 S99T000895 
10 S99T000895 D 

13 S'99T000896 L 
14 S99T000896- 
15 S99T000896 0 
16 S99T000896A 
17 S99T000896 X 
18 S99T000896-AX 
19 S99T000897- 
20 S99T000897 D 
21 ICSA 
22 ICSAB 
23 CCV 
24 CCB 

- 

9521A 
9521A 
9521A 
95218 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 
9521A 

ICP2 
ICP2 
ICP2 
ICP2 
ICPZ 
ICP2 
ICP2 
ICP2 
ICPZ 
ICP2 
ICP2 
ICP2 
ICP2 
ICP2 
ICP2 
ICP2 
ICP2 
ICP2 
ICPZ 
ICP2 
ICPZ 
ICP2 
ICPZ 
ICP2 

05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 

08:41 VLM Q 
08:44 VLM Q 
0 8 : 5 6  V L M  Q 
09:OO VLM Q 
09:04 V L M  Q 
09:09 VLM Q 
09:36 VLM S 
09:43 VLM S 
09:55 V L M  S 
1O:OO VLM S 
10:04 VLM Q 
10:08 VLM Q 
10:32 VLM S 
10:36 VLM S 
10:40 VLM S 
10:44 VLM S 
lor50 VLM S 
11:Ol VLM S 
11:05 VLM S 
11:09 VLM S 
11:14 VLM Q 
11:18 VLM Q 
11:24 VLM Q 
11:28 VLM Q 

CONC 
CONC 
CONC 
CON(: 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 



05/24/99 11:51 FAX 3721143 2B HALL a 0 0 4  

Analysis Report Averages 

1 ICV 
2 ICV 
3 ICB 
4 LLS 
5 ICSA 
6 ICSAB 
7 S99T000894 
8 S99T000894-D 
9 S99T000895 
10 S99TOOO895-D 
11 $Lev 
1 2  WJrnQS_aY4? 
13 S99T000896-L 
14 S99T000896 
15 S99T000896-D 
16 S99T000896-A 
17 S99T000896-X 
18 S99T000896-AX 
19 S99T000897 
20 S99T000897-D 
21 ICSA 
22 ICSAB 
23 CCV 
24 CC8 

HNF-1672 REV. 0 

05/24/99 lli33t50 AM 

4.8866 4.9187 4.9652 5.0779 
4.8856 4.8995 4.9565 5.0735 
.00009 .00573 -.00190 .00246 
.02170 .09738 .19457 .09855 
-.00150 242.41 .02922 .00270 
-93270 242.10 .02013 .00201 
2.6904 3427.3 -3.5395 7.4017 
2.4114 3429.8 -4.4571 7.2083 
4.6882 6612.7 -5.7523 13.076 
4.7282 6612.3 -5.9969 13.738 
4.7910 4.7429 4.8497 4.9448 
.00013 -.00553 -.00706 .00001 
5.2361 6066.0 -14.582 10.221 
4.3034 5936.1 -4.7820 12.194 
4.1039 6013.9 -7.4816 12.084 
183.03 6203.3 191.62 203.12 
4.5183 6015.2 -14.500 9.9642 
19395. 25522. 19708. 19655. 
5.0607 6589.5 -5.8913 14.509 
4.7558 6632.6 -5.6881 13.406 
-.00051 241.56 .OS269 .00160 
.93266 241.91 .04948 .00273 
4.8700 4.8579 4.9572 5.0419 
-.00016 , 00228  -.00782 .00274 

Ba Be 
-_-._-___ ---- --- 
4.8498 4.9369 
4.8461 4.9343 
.ooooo .00001 
.09547 .00973 
.00027 .00013 
.44584 .45135 
.01092 .02102 
-.00574 .01120 
.00576 .OS033 

4.6404 4.8713' 
.00006 .OOOOO: 
.06441 -.00220 
,02270 . .03456 
..00217 .03855. 
173.26 188.91 
-.12329 .03371 
19466. 19567.. 
.01947 .04266, 
-.00562 .02697 
.00033 .OOOl? 
-44619 .45424.! 
4.8071 4.9711 
.00001 .00005 

-.00448 .02678i 

1 ICV 
2 ICV 
3 IC8 
4 LLS 
5 ICSA 
6 ICSAB 
7 S99T000894 
8 S99T000894-D 
9 S99T000895 
10 S99T000895 D 

13 S'99T000896 L 
14 S99T000896- 
15 S99T000896-D 
16 S99T000896 A 
17 S99T000896rX 
18 S99T000896-AX 
19 999T000897 
20 S99T000897-D 
21 ICSA 
22 ICSAB 
23 CCV 
24 CCB 

4.9668 
5.0055 
-.01707 
.19538 
.00783 
-.02294 
3.1203 
2.5396 
8.0769 
3.6416 
4.9185 
-.00011 
-3.4056 
1.6030 
5.2606 
190.88 
-10.554 
20030. 
7.6256 
4.7389 
.01223 
.01654 
5.0091 
.00977 

5.0683 
5.0877 
.00623 
.21739 
254.53 
256.16 
3.2449 
3.4237 
6.6811 
6.5930 
5.0686 
.00778 
10.394 
6.1352 
6.4470 
208.09 
3.5936 
19860. 
7.6008 
6.4906 
257.32 
258.25 
5.1129 
.00694 

5.0305 
5.0527 -. 00019 
.00967 -. 00553 
.92422 
.16396 
.07375 
.I7063 
.16656 
5.0137 
.00015 
.01360 
.19733 
.06427 
198.89 -. 71468 
19888. 
.36409 
.11388 
-:00412 
.93209 
5.0801 -. 00036 

4.9935 
4.9855 
-.00329 
.20031 
.01243 
.02152 
.35262 
-.98130 -. 15475 
-1.0501 
4.8197 -. 00080 -. 77681 
.14313 
-1.2834 
183.87 
-4.9059 
19376. 
.93615 
-.25456 
.01379 
-01361 
4.9608 
-.00443 

4.9346 
4.9508 
.00121 
.04088 
.00267 
.45725 
.37614 
.24167 
.13078 
.38688 
4.9004 
.00078 
1.2587 
.60499 
.06479 
192.96 
.a9706 
19778. 
.53380 
.14206 
.00209 
.46020 
4.9727 
.00222 

4. 94163 
4.955 1' 
.00052 
.0209L 
-.00173 
-4640 
252.87, 
253.38' 
496.23 
495.89 
4.9079 
-.0007'4 
461.11 
450.41 
456.16, 
647.03 
454.46 
20252. 
491-91 
493.31 
-.00110 
,46650 
4.9789 
.00135 

.I 



2B HALL 

HNF-1672 REV. 0 

05/24/99  11:33:50 AM 

O5/24/9Sp 11:52 FAX 3721143 

A n a l y s i s  Report Averages 

Fe  K La L i  -------- -------- _---___ 
4.9419 5.0435 4.9975 
5.0106 5.0348 4.9790 
-.19704 -.00010 .00008 
.58706 . l o 0 4 5  
.21119 -.00522 .00262 
.19964 -.00424 .95009/ 
921.06 .15504 .09637 
910.62 -.05857 -16702 
1646.2 .05880 .33283 1 

1 ICV 
2 I C V  
3 I C B  
4 LLS 
5 ICSA 
6 ICSAB 
7 S99T000894 
8 S99T000894-D 
9 S99T000895 

1 0  S99T000895-D 
11 ccv 
12 k%B.Jmo9-3.Lt-qq 

5.0525 .02998 
5.0423 .03015 
-00024 .00026 
.Ole57 .00210 
.00010 .25265 
.47207 .25601 
-.20817 .07722 -. 30968 .17144 
-.72800 .37424 

5.0134 
5.0194 
.00041 
.loo18 
96.090 
96.530 
.35652 
.23078 
-62562 

-.49250 .42734 .60810 1657.9 .04676 .38548 
4.8438 .03157 4.9316 4.7776 4.8687 4 .7116 
-.00154 .00345 .00006 -.02208 -00021 .00262 

13  S99T000896 L 
14 S99T000896- 

-.70981 -. 48550 
-.27384 
184.67 
-2.5360 
19317.  
-.50325 
-.73195 
-. 00011 
.47056 
4.9924 
.00106 

3.2362 -.38512 
.69613 1.2438 

1772.2 
1496.5 
1497.2  
1650.0  
1435.5  

-21615 
.14815 
,06546 
187.29 
-1.1439 

2.4588' 
.4909 1 
.50866 
175 .14  
5.0943; 

15  S99T000896 D 
16 S99T000896IA 
17 S99T000896 X 

.64181 
1 . 8 5 6 8  
6.8685 
123.09 
.44784 
.33927 
,24763 
.25280 
.03130 
,00147 

.56452 
193.71  
-2.8361 
19619.  
.71110 
.56577 
96.793 
97.019 
4.9973 
.00106 

18 S99T000896-AX 
19 S99T000897- 

20740. 
1677.8 

19386. 
..17789 

19073. 
.38575 

20 S99T000897-D 
2 1  ICSA 
22  ICSAB 
23 CCV 
24 CCB 

1601.2 
.01340 
.19580 
4.9087 
-.14755 

.0384 l  
- .00513 
-.00508 
5.0096 
-.00019 

.28028 

.00341 

.94054 
4.8779 
.0008T 

1 I C V  
2 I C V  
3 I C E  
4 LLS 
5 ICSA 
6 ICSAB 
7 S99T000894 
8 S99T000894-D 
9 S99T000895 

10 S99T000895 D 

4 .9923 
4.9914 
-.00068 
.20744 
247.34  
246.93 
.74647 
-.30976 
-.40351 
-.E2254 
4.8401 -. 00130 
10 .104  
1 .3218 
-.01553 
186.75 
3 .6841 
19482. 
2 .1800 -. 09813 
247.06 

4.7766 
4.7876 
.00004 
.01891 -. 00865 
.41771 -. 01381 
.00670 
.03436 
.04957 
4.6981 
.00072' 
.42715 
.OB016 
-07315 
178.40 

4.9938 
5.0069 
.00029 
.09863 
-.01053 
-.01214 
9.8552 
9.6060 
18.727 
19 .171  
4.9336 
.00053 
18.828 
16 .920  
17 .458  
211.95 
18.025 
19810. 
19.668 
18.763 
-.01024 
-.01195 
5.0271 
.00288 

5.0541 
5.0241 
.04193 
-16686 
184.98 
185.75 
35488. 
35322. 
65492. 
65313. 
4.6854 -. 01282 
60301. 
57721. 
58547. 
58793. 
60064. 
82359. 
65063. 
65683. 
181.84 
183.51 
4.8908 
.04914 

5.0470 
5.0242 -. 00030 
,19853 
.01274 
.. 01052 
.27943 
-.19176 
-.43958 
.11439 
4.8395 -. 00173 
1 .3551 
.39852 
.06764 

-1.4059 
19305. 
.26430 
-.40703 
,01077 
.00849 
4.9783 
.00118 

184.  a4  

4.9240 

.9 108 

-.337113 
.46099 
4.8778 
-.00120 
.6784q 

. l o 4 0 9  
192.67 

-.537$3 14 S99T000896- 
1 5  S99T000896-D 
16 S99T000896-A 
17 S99T000896-X 
18 S99T000896 AX 
19 S99T000897- 
2 0  S99TOOO897-D 
2 1  ICSA 
22  ICSAB 
23 CCV 
24 CCB 

1 .0735  
19606.  

-1.6696 
19823. 
-.13195 
.52676 
-.00993 
.91371 
4.9622 -. 00131 

.07776 

.02622 -. 00824 
247.15 
4.9260 

.42041 
4.7692 

-.00243 .00029 



2B HALL 05/24 /99  11:52 FAX 3721143 

HNF-1672 REV. 8 

Analysis Report Averages 05/24/99 11:33:50 AM page 4' 

# Sample Name P Pb s Sb Se . si 

t _ _ _  . . . . . . . . . . . . . . . . . . . .  -------- --_----- -------- -------- -----.--- 

1 ICV 4.9755 4.9398 4.9056 4.9618 4.8551 5.1972) 
2 ICV 4.9838 4.9799 4.8912 4.9810 4.8819 5.2015 
3 ICB .00019 .01753 .01096 .00122 .01472 .00145\ 

5 ICSA -.04149 .07611. -.03145 .01073 -.03845 -.01114 
6 ICSAB -.02406 1.0302 -.01795 .01282 -.03541 -.0085? 
7 S99T000894 827.59 5.0113 394.29 1.5569 9.2221 13.881: 
8 S99T000894-D 824.69 4.3013 394.62 .E2449 9.0656 14.448 
9 S99T000895 1616.9 6.9517 773.73 3.4029 14.705 26.9061 
10 S99TO00895-D 1615.7 8.3610 775.09 2.9150 12.568 
11 c v 4.9232 4.9357 4.8391 4.9057 4.8018 5.1197, 
12 & wos-a+qq .00306 -.00687 .01080 -.00325 -02967 .008661 
13 S99T000896-L 1471.4 6.3646 710.11 7.9976 34.845 29.860. 
14 S99T000896 1461.7 7.6939 . 700.71 .e8413 16.874 24.981: 
15 S99T000896-D 1472.2 7.8908 710.65 1.4357 13.910 25.043' 
16 S99T000896-A 1677.9 201.45 ' 905.26 197.45 209.68 229.07' 
17 S99T000896-X 1464.9 21.711 674.25 -.38722 71.936 36.079 
18 S99TOO0896-AX 21259. 19981. 20495. 19774. 19712. 19548., 
19 S99T000897 1602.3 7.9999 775.49 2.8701 14.817 27.010: 
20 S99T000897-D 1608.2 5.7803 774.80 1.4758 13.959 26.207 
21 ICSA -.01168 .07468 -.03145 .00301 . -.01202 -.00960 
22 ICSAB -.01466 1.0336 -.01884 .01672 -.01084 -,00910 
23 CCV 4.983.0 4.9851 4.9272 4.9856 4.8899 5.17883 
24 CCB .00247 .01703 .00143 .00194 .03379 .00149! 

4 LLS .38i52 .22020 .20020 .ow34 .i9940 ' .11789/ 

26.919~ 

# Sample Name . ' Srn sr Th Ti T1 U 
--- .................... -------- -------- -------- ---_---- ----.---:- 

1 ICV 
2 ICV 
3 ICB 
4 LLS 
5 ICSA 
6 ICSAB 
7 S99T000894 
8 S99TOOO894-D 
9 S99T000895 
10 S99T000895 D - 
11 ccv 
12 TCB -W 
13 i99T000896-L 
14 S99T000896 
15 S99T000896-D 
16 S99T000896-A 
17 S99T000896-X 
18 S99T000896 AX 
19 S99T000897- 
20 S99T000897-D 
21 ICSA 
22 ICSAB 
23 CCV 
24 CCB 

5.0290 4.9202 
5.0073 4.9080 
.00226 .OOOOO 
.20455 .01956 
-.01765 .00142 
-.01001 .00154 
.bo283 .01391 
1.2115 .02305 
3.9098 .12719 
3.7346 .12691 
4.8381 4.7598 
.02691 .00036 
26.761 .33046 
5.2420 .13898 
4.8600 .13300 
190.31 181'.67 
51.865 .66261 
19387. 19334. 
3.0509 .11492 
2.9608 .lo283 
-.00833 .00144 
-.00800 .00147 
4.9914 4.8879 
.00957 .00005 

.41176 

.42234 
-.00121 
.Ole99 
.09180 
.09810 
-2.1046 
-3.2551 
-3.3942 
-4.6586 
-40561 
-.00532 
-7.6810 
-3.1255 
-4.8393 
12 A 020 
-22.528 
1614.2 
-2,2270 
-4.0689 
.lo525 
.lo104 
.43655 
.-.00035 

5.0281 
5.0225 
-00042 
-02015 
.00231 
.00291 
.14294 
.05152 
-06299 
.14262 
4.9126 
.00011 
.52623 
.23496 
.14290 
190.99 
1.0292 
19575. 
.la218 
.09037 
.00265 
-00235 
5.0241 
-00056 

1'76 

4.8578 
4.8586 
-.01999 
.40045 
-.07079 
-.05273 
-1.0335 
-1.4042 
. 65872  
-3.3158 
4.7578 
-.01468 
-18.691 
-4.4613 
.44319 
187.59 
-41.726 
19841. 
-2.9720 
-4.0551 
-.OS126 
-.07189 
4.8984 -. 02004 

10.2271 
10.184; 
-00885. 
.5046E2 

..0309$ ,0472 

19.904 

9. 8544 

17.563 

31.596 
34.789 

.lo161 
115.8: 
38.693 
36.123 
410.66 
219.31 
38689..: 
29.771 
26.594 
.03692 
-04035 
10.143. 
.03178 

I 



05/24/99 11:53 FAX 3721143 2B HALL a007 

HNF-1672 REV. 0 . , .  

Analysis Report Averages 05/24/99 11:33:50 AM page f 

1 ICV 
2 ICV 
3 ICB 
4 LLS 
5 ICSA 
6 ICSAB 
7 S99T000894 
8 S99T000894-D 
9 S99T000895 
10 S99T000895-D 
11 ccv .Im 

13 S99T000896 L 
14 S99T000896- 
15 S99T000896-D 
16 S99T000896 A 
17 S99T000896IX 
18 S99T000896 AX 
19 S99TO00897- 
20 S99T000897 - D 
21 ICSA 
22 ICSAB 
23 CCV 
24 CCB 

1 2 % ~  Qs-a'i-qpl 

4.9852 
4.9849 -. 00022 
.09792 -. 00664 
.45533 
.21458 
..2a793 
.74as5 
.e2995 
4.9035 
-00496 
4,5282 
1.1802 
1.0410 
192.41 
8.7032 
19655. 
.e1094 
.61185 -. 00457 
i45853 
4.9968 
.00151 

.01269 

.01248 
-.00008 
.00080 
.00972 
.01066 
.01633 
.06293 
.17601 
.25359 
.01419 
.00184 
1.7663 
.34665 
.30038 
.a6743 
3.2221 
53.652 
.14521 
.13078 
.01035 
.01066 
.01336 
.00045 

4.9499 4.8237 
4.9577 4.8251 
-.00030 .00008 
.01978 -01741 
-.00654 -.00379 
.97988 -.00318 
-.12471 .17523 
-.19365 .34094 
-.12001 .53692 
-.21871 .70907 
4.9169 4.7028 
-.00047 .00333 
-.12465 3.2903 
-.08300 .79532 
.06235 .a8446 
196.85 185.10 
.06934 7.1402 
19801. 19452. 
-.lo330 .53252 
-.17319 .55108 
-.00545 -.00336 
.98585 -.00257 
4.9652 4.8127 
.00049 .OOlOO 

,177 

! 

j 

1 1 

1 
1 

1 

[ 

! 
! 
j 
! 
! 
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worklistdata2 Version 3.0 01/04/99 
05/25/99 13.33 / '  

: I 

HNF-1672 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29851 

Analyst: bjg Insthment: ICPMS1 Book#: 49Qf2y- 1 

Method LA-506-101 Rev/Mod - 1 
Worklist Comment: ICPlMS AP-107 (DIRECT) Iso-U 

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

1 ICY 

1 Icv 
2 ICB 

2 ICB 

2 ICE 

2 ICE 

2 ICB 

3 SAWPLK 

3 SAWPLK 

3 W P L E  

3 SlUlPLS 

3 W P L X  

4 DVP 

4 DUP 

4 DVP 

4 DVP 

4 DUP 

5 W P L E  

5 W L S  

5 W L K  

5 W L S  

5 SAMPLE 

6 DUP 

6 DUP 

6 DVP 

6 DVP 

6 DVP 

7 SAJAPLE 

7 SAWPLE 

7 SAWPLK 

7 W L K  

7 SAWPLS 

8 DVP 

8 DUP 

8 DVP 

8 DUP 

8 DVP 

S99T000890 

S99T000890 

S99T000890 

S99T000890 

S99T000890 

S99T000890 

S99T000890 

S99T000890 

S99T000890 

S99T000890 

S99T000891 

S99T000891 

S99T000891 

S99T000891 

S99T000891 

599T000891 

599T000891 

S99T000891 

S99T000891 

S99T000892 

S99T000892 

S99T000892 

S99T000892 

S99T000892 

S99T000892 

S99T000892 

S99T000892 

S99T000892 

399T000892 

0 W U - Q C  

0 -0-QC 

0 WSO-QC 

0 GMSU-QC 

0 GMSU-QC 

0 GMSU-QC 

0 W U - o c  

0 D W U - D l  

0 0 -11-01 

0 D W U - D 1  

0 D GMSU-D1 

0 D GMSU-D1 

0 0 W U - D l  

0 D W U - D 1  

0 D W U - D 1  

0 D W U - D l  

0 D GMSU-D1 

0 D GMSU-D1 

0 D W I T - D 1  

0 D W U - D l  

0 D W U - D 1  

0 D W S U - D 1  

0 D GMSU-Dl 

0 D GMSO-Dl 

0 D W U - D 1  

0 D W D - D l  

0 D @MSU-Dl 

0 D GMSU-D1 

0 D WU-D1 

0 D @XSU-Dl 

0 D W U - D 1  

0 D W U - D l  

0 D W U - D l  

0 D W U - D 1  

0 D W U - D 1  

0 D GMSU-D1 

0 D W V - D 1  

u235 

11238 

U233 

U234 

U235 

U236 

D238 

0233-01 

U234-Dl 

U235-Dl 

U236-Dl 

U 2 3 8 - D l  

U233-01 

0234-01 

0235-01 

(n36-01 

U238-01 

U233-Dl 

U 2 3 4 - D l  

U235-Dl 

U23 6 -D1 

U238-Dl 

U233-Dl 

0234-01 

U235-Dl 

UZ36-Dl 

U238-Dl 

U233-Dl 

0234-01 

0235-01 

U236-Dl 

U238-Dl 

U233-Dl 

0234-Dl 

U235-01 

U236-Dl 

U238-Dl 

QC 0.000142 

QC 0 . 0 2 0  

QC 1 

QC 1 

QC 1 

QC 1 

QC 1 

LIQUID N/A c 

LIQUID N/A c 

LIQUID N/A < 

LIQUID N/A < 

LIQUID N/A 

LIQUID s2.44e-1 

LIQUID c2.44e-1 

LIQUID <2.44e-l 

LIQUID c3.25e-l 

LIQDID 5.09e+00 

LIQUID N/A 

LIQUID N/A 

LIQUID N/A c 

LIQDID N/A < 

LIQUID N/A 

LIQUID 4.44e-1 

LIQUID e2.44e-1 

LIQUID 4.44e-1 

LIQUID c3.25e-1 

LIQUID 9.94e+00 

LIQUID N/A < 

LIQUID N/A 

LIQUID N/A c 

LIQUID N/A < 

LIQUID N/A 

LIQUID <2.44e-1 

LIQUID ~2.44e-1 

LIQUID c2.44e-l 

LIQUTD ~3.25e-1 

LIQUID 9.5Pe+OO 

9 SPK-WST S99T000892 0 D W U - D 1  U235-Dl LIQUID 0.000143 

9 SPK-WST S99T000892 0 D -U-Dl 0238-01 LIQUID 0.020 

10 SAMPLE S99T000893 0 D W U - D 1  0233-01 LIQUID N/A c 

10 W L Z  S99T000893 0 D WSU-01 0234-01 LIQUID N/A c 

1.42e-04 

1.96e-02 

<1.20e-5 

<1.20e-5 

c1.20e-5 

c1.6Oe-5 

cl.20e-5 

2.436e-01 

2.436e-01 

2.436a-01 

3.248e-01 

5.089et00 

s2.44a-1 

c2.44e-1 

<2.44e-l 

<3.2%-1 

5.14a+00 

2.436e-01 

2.436~-01 

2.436~-01 

3.248.-01 

9.94le+00 

c2. 44e-1 

c2.44e-1 

<2.44e-1 

-3.25e-1 

9.45e+00 

2.436e-01 

2.436e-01 

2.436e-01 

3.248e-01 

9.590a+00 

<2.44e-1 

s2.44e-1 

c2.44e-1 

~3.25e-1 

9.69et00 

1.33e-04 

1. a2e-02 

2.436e-01 

2.436a-01 

100.000 % Recovery 

98.000 % Recovery 

UdmL 

US/= 

ug/IEIL 

US/- 

us/mL 

0.244 q / m L  
0.244 ug/mL 

0.244 us/- 

0.325 us/= 
0.244 us/& 

RPD 

RPD 

RPD 

RPD 

0 . 9 7 8  RPD 

0.244 ug/mL 

0.244 w / m L  

0.244 ug/& 

0.325 ug/& 

0.244 ug/mL 

RPD 

RPD 

RPD 

RPD 

5.054 RPD 

0.244 US/& 

0.244 q / m L  

0.244 US/& 

0.244 us/& 

0.325 us/& 

RPD 

RPD 

RPD 

RPD 

1.037 RPD 

93.007 % Recovery 

91.000 % Recovery 

0.244 ug/mL 

0.244 ug/mL 

Units show for  QC (BLKfBKG) m y  not reflect the actual units. 

3.23 



worklistdata2 Version 3.0 01/04/99 
05/25/99 13:33 

HNF-1672 REV. 0 
Page: 2 

LABCORE C o w e d  @orklist Report for Worklist# 29851 
Seq Type Sample# R A Test Mrltrix Actual Found DLorYieId Unit 

10 SAMPLE S99T000893 0 D @6SO-D1 0235-01 LIQUID N/A < 2.436e-01 0.244 ug/mL 

10 SlUdPLB S99T000893 0 D m S O - D l  0236-Dt LIQUID N/A c 3.248e-01 0.325 ug/mL 

10 SAMPLK S99T000893 0 D -0-Dl 0238-D1 LIQUID N/A 9.639e+00 0.244 us/mL 
11 DOP S99T000893 0 D -U-Dl 0233-01 LIQUID c2.44e-1 <2.44e-l RPD 

11 DVP S99T000893 0 D @LSO-Dl U234-01 LIQUID c2.44e-1 s2.44e-1 RPD 

11 DVP S99T000893 0 D @6SO-D1 0235-D1 LIQUID c2.44e-1 <2.44a-1 RPD 

11 DOP S99T000893 0 D @6SO-D1 0236-01 LIQUID c3.25e-1 <3.25e-1 RPD 

11 D m  S99T000893 0 D @6SO-D1 0238-01 LIQUID 9.64e+00 9.76e+00 1.237 RPD 

12 ccv 0 eb6sO-QC 0235 QC 0.000142 1.41a-04 99.296 % Recovery 

12 ccv 0 eMsU-QC U238 QC 0 .020  1.95e-02 97.500 % Recovely 

13 CCB 0 @MSU-QC 0233 QC 1 c1.20e-5 UdmL 

13 CCB 0 W S U - Q C  0234 QC 1 c1.20e-5 US/& 

13 CCB 0 W S O - Q C  0235 QC 1 <1.20e-5 US/mL 

13 CCB 0 W S O - Q C  0236 QC 1 4.60e-5 US/- 

13 CCB 0 aXsU-QC 0238 QC 1 4.2Oe-5 UdmL 

Final page for worklist# 29851 

Analyst Signature Date Analyst Signature Date 

Units show for QC (BLK/BKG) m y  not reflect the achral units. 
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-7- HNF-1672 REV. c! 
Puge: 1 

05/21/59 I2;W @52@+,/ 
ws2 LABCORE Data Entry Template for Worklist# 29851 

Analyst: &/ Mnunent: ICPMS1 Book# ,990F2y- / 
Method: LA-506-101 Rev/Mod A/ 
Worklist Comment: XCPlMS AP-107 (DIRECT) Iso-U 

S rype Sample# R A T s 5 t  natrix Qruupii Pro j ec t 

1 Icv 

2 ICB 

@MSU-QC QC 

@MSU-QC QC 

3 SAMPLE S99T000890 0 D @MSU-Dl LIQUID 99000198 AP107 GRAB2 
Analytes Requested: U233-D1 , U234-Dl , U235-D1 , U236-Dl , U238-D1 

4 DUP S99T000890 0 D BMSU-Dl LIQUID 

5 SAMPLE S99'kOO0891 0 D QMSU-D1 LIQUID 99000198 AP107 GRAB2 
Analytcs Requested: U233-Dl , U234-Dl , U235-Dl , U236-Dl , 0238-01 

I 

6 DUP S99&300891 0 D BMSU-D1 LIQUID 

7 SAMPLE S99TOOO892 0 D @MSU-Dl LIQUID 99000198 AP107 GRAB2 
Analytes Requested2 U233-Dl , U234-m , U235-Dl , U236-D1 , 73238-Dl 

8 DUP S99TOOOB92 0 D @MSU-D1 LIQUID 

i 
9 SPK-POST S99~000892 0 D @MSU-Dl LIQUID 

10 SAMPLE S99~000893 0 D BMSU-D1 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: U233-Dl , U234-Dl , U235-D1 , U236-Dl , U238-Dl 

11 DUP S99T000893 0 D @MSU-Dl LIQUU) 

12 ccv 

13 CCB 

QWU-QC QC 

@MSU-QC QC 

Final page for worMiSt # 29851 



Analysis Report 
HNF-1672 REV. Q 

05/24/93 03:53:35 

Method: MS - TUNE Sample Name : ms-tune 
Comment : 
Run Time: 05/24/99 09~5.2 T y p e :  Unk 

Elem 
Line 
Units 
Avg 
Stddev 
%RSD 

#l 
$ 2  
#3 
#4 
# 5  
#6 
#7 
# 8  
#9 
#lO 

In [115] 
115/pulse 

CtS/S 
112400. 

1153. 
1.026 

112600. 
112600. 
113600. 
112700. 
112600. 
110700. 
109900. 
113300. 
112300, 
113200. 

Mode: INT 

Operator : bj g 

Corr.Fact: 1.000000 



Analysis Report 

Method: ISOU Sample Name: BLANK 
Comment : 
Run Time: 05/24./99 09:54 Type: S t d  

E l e m  
Line 
Units 
AVY 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

Jnt. S t d  
Line 
Units 
A T  
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

u- c23 3 I 
2 3 3 /pulse 

C t S / S  
4.970 

- 6 0 5  
12.18 

5.901 
4.380 
5.105 
4.488 
4.379 

Ir [1931 
193/pulse 

Cts/S 
4.7106 
.OS00 

1.0605 

4.6604 
4.7189 
4.7015 
4.7909 
4.6812 

U-[2341 

C t S / S  
23 4 /pulse 

4.372 
.749 

17.13 

3.755 
5.510 
3.722 
4.175 
4.700 

HNF-1672 REV. 0 

05/24/99 09:55:30 

Operator : 

Mode: IR Corr.Fact: 

U-L2351 U- [2361 
23 5 /pulse 236/pulse 

4.847 ' 5.459 
I 780 .933 

16. oa 17.09 

C t s / S  cts /s  

182 

5.686 5.793 
4.556 6.251 
5.105 4.254 
3.653 4.696 
5.234 6.302 

1.000000 

U-[2381 
238/pulse. 

Cts/S 
5.711 
.495 

8.668 

6.008 
6.146 
4.892 
5.636 
5.875 



HNF-I672 REV. 0 
Method : ISOU 

El Name 
U - [2331 

Slvpe 
583 -3159 

Standardzn Report 05/24/99 09:55;46 

Y-int 
4 -9705 

Correlation Date Stdized 
1.0000000 05/24/99 09:55:28 

Standard Concentration Difference 
Name Stated Found Cone % 

Blank 0 0 0 0 

lOOppb U 0.711 0.711 0 0 

Concentration 

El Name Slope Y-int 
u - [2341 584.1573 4.3722 

Correlation Date Stdized 
1.0000000 05/24/99 09:55:28 

Standard Concentration Difference 
Name Stated Found Conc k 

Blank 0 0 0 0 
lOOppb U 0.711 0.711 0 0 

U [2341 
0 

Concentration ( S )  1 & 7 o D l n  

El Name 
U-12351 

Slope 
583.4900 

Y - int 
4.8467 

Signal 
IS) IR 
4.9705 
419.71 

Correlation Date Stdized 
1.0000000 05/24/99 09:55:28 

U 12351 
0 

Concentration (S) I&70D10 

El Name 
U-12361 

Slope Y - i n t  
582.6282 5.4594 

Standard Concentration 

Blank 0 0 
lOOppb U 0.711 0.711 

Name Stated Found 

Signal 
(SI IR 
4 ~ 3722 
419.71 

Standard .Concentrat ion Difference 
Name Stated Found Cone % 

Blank 0 0 0 0 
100ppb U 0.711 0.711 0 0 

Signal 
( S )  IR 
4.8467 
419.71 

Correlation Date Stdized 
1.0000000 05/24/99 09:55:28 

Difference 
cone 2 
0 0 
0 0 

U 12361 
0 

Concentration ( S )  1370D10 

3-83 

Signal 
( S )  IR 
5.4594 
419.71 



HNF-1672 REX 0 
Method : ISOU Standardzn Report 05/24/99 09~55:46 

El Name Slope .  Y- int Correlation Date Stdized 
u - 12381 531.5433 5.7112 1.0000000 05/24/99 09:55:28 

Standard concentration Difference Signal 
Name Stated Found Cone % (53) IR 

Blank 0 0 0 0 5.7112 
lOQppb U 99.3 99.3 0 0 52788 

U [2381 
0 

Concentration (s7?fi70m~~ 



Analysis Report 

HNF-1672 REV. 0 
05/24/99 09:59:16 

Method: ISOU Sample Name: looppb U Operator: 
Comment I 
Run Time: 05/24/99 09157 Type: Std 

Elem 
Line 
Units 
Avg 
S t ddev 
%RSD 

#I 
$2 
#3 
#4 
#5 

Int. s t d .  
Line 
Units 
Avg 
Stddev 
4RSD 

#l 
#2 
#3 
#4 
#S 

u-12331 
2 3 3 /pulse 

C t S / S  
623.3 
13.4 

2.157 

638.2 
606.5 
613.7 
634.5 
623.6 

Ir[1931 
193/pulse 

cts/s 
4.1187 
-0345 
.a3719 

4.0879 
4.0850 
4.1255 
4.1259 
4.1694 

u- [2341 
234/pulse 

C t S / S  
623.3 
13.4 
2.157 

638.2 
606.5 
613.7 
634.5 
623.6 

Mode: IR 

u [2351 
2357pulse 

Cts/S 
623.3 
13.4 

2.157 

638.2 
606.5 
613.7 
634.5 
623.6 

U-[2361 
23 6 /pulse 

623.3 
13.4 

2.157 

cts/s 

638.2 
606.5 
613.7 
634.5 
623.6 

U-[23Bl 
23 a/pulee 

cts/s 
81570. 
1093. 
1.339 

80930. 
80940. 
81930. 
83330, 
80700. 



Method : ISOU 

El Name 
U - [2333 

Slope 
869.6851 

Standardzn 

Y - int 
4.9705 

Standard concentration 
Name Sta ted  Found 

Blank 0 0 
looppb U 0.711 0.711 

Concentration 

El Name Slope Y- int 
U-[2341 870.5265 4.3722 

Standard Concentration 

Blank 0 0 
lOOppb U 0.711 0.711 

Name Stated Found 

U 12341 
0 

(s) Ifi9'0D10 
Concentration 

El Name 
u- E2 3 5 I 

Slope 
869,8592 

Y- int 
4.8467 

Standard Concentration 
Name Stated Found 

Blank 0 0 
10Oppb U 0.711 0.711 

Concentration ( S )  I i i90D10 

E' l  Name 
U- [2361 

Slope Y - int 
868.9974 5.4594 

Standard Concentrat ion 

Blank 0 0 
lOOppb U 0.711 0.711 

Name Stated Found 

Concentration (s) 1fiSoDlo 

HNF-1672 REV. 8 
Page 1 Report 05/24/99 10:00!12 

Correlation Date Stdized 
1.0000000 05/24/99 09:59:14 

Difference 
Cone % 
0 0 
0 0 

Signal 
(S) IR 
4.9705 
623.32 

Correlation Date Stdized 
1.0000000 05/24/99 09:59:14 

Difference 
Cone % 
0 0 
0 0 

Signal 
( S f  IR 
4.3722 
623.32 

Correlation Date Stdized 
1.0000000 05/24/99 09;59:14 

Difference 
Cone % 
0 0 
0 0 

Signal 
( S )  IR 
4.8467 
623.32 

Correlation Date Stdized 
1.0000000 05/24/99 09;59:14 

Difference 
Cone % 
0 0 
0 0 

Signal 
(S) IR 
5.4594 
623.32 



HNF-1672 REV. 0 

Method : ISOU Standardzn Report 05/24/99 10:00;12 

Slope Y-int Correlation D a t e  Stdized 
821.3719 5.7112 1 .ooooooo 05/24/99 09;59:14 

Standard Concentrat ion 

Blank 0 0 
IOOppb U 9 9  - 3  99.3  

Name Stated Found 
D i i  f erence 
Cone % 
0 0 
0 0 

U [2381 
0 

Concentration (S?4A3 o-m 

Signal 
(S) IR 
5.7112 
81568 



Analysis Report 

Method: ISOU Sample Name: blank 
Comment: background 
R u n  Time: 05/24/99 10:04 Type: U n k  

Elem 
Line 
Units 
AV9 
S t ddev 
%RSD 

#1 
#2 
#3 
#4 
#5  

I n t .  Std.  
L i n e  
Units 

Stddev 
%RSD 

Avg 

t i l  
#2 
#3 
#4  
#5 

u- [2331 U-[2341 
233/pulse 234/pulse 

Ppb PPb 
.bo09  .OOlO 
.OOlO -0009 
116.2 95.63 

. - .0007 ,0001 
.0005 .0018 
-0010 .0021 
.0019 -0005 
.0017 .0002 

Ir [1931 
193/pulse 

Ct 9 /s 
4.2296 
.0308 

.72837 

4.2247 
4.2394 
4.1843 
4.2296 
4.2699 

HNF-1672 REV. 6 
05/24/99 10:06:03 Page 1 

Operator : b j q 

Mode: CONC Corr-Fact: 1.000000 

ppb 
.0012 
.0013 
103.4 

.0010 

,0034 
,0007 
.0012 

,. 0000 

PPb 
.0003 
.0007 
206.7 

.0009 

.0005 

. O O D O  
- .  0007 
.0009 

PPb 
.0012 
.0019 
162.0 

.0034 
- .0008 
.0026 
.0015 

- .0008 



Analysis Report . 

Method: ISOU Sample Name! i c v .  
Comment: iao-u ICs 
Run Time: 05/24/99 1 0 ~ 0 7  T y p e :  Unk 

Elem U L2331 U [2341 
Line 23 37pulse z 3 4ipulse 
Units PPb PPb 
A T  .0009 .0020 
Stddev .0008 .0013 
%RSD 90.44 67.97 

#1 
# 2  
#3 
#4 
# 5  

.0003 .0039 

.0022 .OOl8 

. 0 0 0 7  .0017 

.0013 -0024 

.0001 I .0001 

I n t .  Std. Ir L1.931 
Line 193/pulse 
Units Cte/S 
Avg 4.2375 
Stddev .0376 
%RSD .E8794 

#1 
#2 
#3 
#4 
# 5  

4.2016 
4.2022 
4.2746 
4.2768 
4.2304 

HNF-1672 REV 0 
05/24/99 10:08:27 page 1 

Operator:  bjg 

Mode: CONC Corr-Fact: 1 . 0 0 0 0 0 0  

U [2351 
235ipuise 

ppb 
- 1 4 2 0  
.0034 
2.376 

.1476. 

.1417 

.1390 

.1406 
-1410 

U [236] 
23 67pulse 

.0031 

.0009 
30.99 

.0036 

.0014 

.0033 

.003'7 

.0034 

PPb 

U-[2381 
23 8/pulse 

PPb 
19 ~ 61 

.20 
.9990 

19.75 
19.89 
19.42 
19.53 
19.48 



Analysis Report 

Method: ISOU sample Name: icb 
Comment: 2% hnc,3 
Run Time: 05/24/99 10:12 Type: Unk 

Elem 
L i n e  
Units 

St ddev 
%RSD 

Avg 

#1 
#2 
#3 
#4 
# 5  

Int. Std .  
Line 
Units 

Stddev 
%RSD 

#1 
$2 
#3 
#4 
#5 

u-[2333 u-12341 
233/pulse 234/pulse 

PPb PPb 
.0006 .0016 
-0012 - 0008 
219 I 3 4 8 . 6 6  

-. 0007 
.0004 
- 0 0 0 2  
.0003 
-002.6 

IT [I931 
193 /pulse 

CtS/S 
4.2778 
.0317 

.74120 

4.2519 
4.2950 
4.2819 
4.3189 
4.2410 

.0013 

.0030 

.0016 

.0009 

.0014 

HNF-1672 REV. 0 
page 1 05/24/99 10:13:55 . 

Operator: b jg  

Mode; CONC Corr.Facti 1.000000 

1190 

u 12351 U- L2361 u- [23 SI 

PPb PPb PPb 
23 57pulse 23 6/pul se 2 3 8 /pulse 

. O D 0 9  . .0001 -0013 
-0009 .0002 -0010 
104.2 375.7 77-78 

. 0 0 0 5  

. o o o z  

.0002 

.0024 
-0012 

. o o o z  
- .  0001 
-. 0002 
.0004 
.0001 

.0018 

.0020 

.0016 
- . 0 0 0 5  
.0015 



Analysis Report 
HNF-1672 REV. 0 

page 1 05/24/99 10:19:00 

, 
Method: ISOU Sample Name: S99t000890 Opezator; bjg 
Comment: 20301 df 
Run Time: 05/24/99 10:17 Type: Unk Mode: CONC Corr.Fact: 1.000000 

Elem U-C2331 u-t2341 u- t 23 51 u-[2361 U- [2381 
Line 233/pulse 234/pulse 235/pulae 236/puise 238/pulse 

Avg .0013 .0012 .0027 .0004 .2507 
Stddev . 0007  -0011 - 0010 .0004 -0063 
%RSD 55.60 s a .  2.9 38.11 122.5 2.513 

I 

I 

Units PPb PPb ppb PPb PPb 

#1 
#2 
#3 
#4 
# 5  

.DO12 
,0008 - 

.0024 
,0005 
,0013 

Int. S t d .  Ir L1931 
Line 193 /pulse 
Units cts/s 
Avg 4.1268 
S t ddev .0442 
%RSD 1.0707 

#I 
# Z  
# 3  
#4 
#S 

4.1621 
4 -1300 
4.0519 
4.1328 
4.1569 

.0028 

.0002 

.0012 
-0011 
.OOll 

0035 
0033 
0027 
0010 
0029 

.0001 .2424 

.0001 ..2584 
~ 0007 ,2543 
.0010 .24 65 

- .  0001 .2518 

3.91 



Analysis Report 
HNF-1672 REV. 0 
05/24/99 10:20:33 

Method: ISOU Sample Name: s99t000890 - d Operator: bjg 
~ 

Comment: 20301 df 
Run Time: 05/24/99 10:19 Type:  Unk 

Elem 
Line 
U n i t s  
AV9 
Stddev 
%RSD 

#I 
$2 
#3 

- #4 
#5 

int. Std .  
Line 
Units 
A v  
Stddev 
%RSD 

81 
# Z  
#3 
#4 
#5 

U- [2331 u [2341 

PPb PPb 
233/pulse 2347pulse 

.0002 .0022 
-0006 .a004 
67.54 20.12 

-0018 . O O X  
.0007 -0022 
.0003 .0020 
.0005 .0026 
.0013 -0026 

Ir 11931 
193 /pulse 

CKS/S 
3.9956 
.0464 

1.1612 

4.0299 
4.0483 
3.9830 
3.9878 
3.9289 

Mode: CONC Corr.Fact: 1.000000 

u- I2 3 5 I U 12361 U-[2381 

PPb PPb ppb 

23 s/pulse 2367pulse 238/pulse 

.0033 .0004 .2534 
-0020 .0018 .0105 
60.65 481.9 4.129 

-0067 
.0034 
.0027 
.a026 
- 0013 

192, 

- .OOOl 
.0017 

- -0011 
- .0014 
-0028 

.2662 

.2440 

.2513 

.2622 
-2431 



Analysis Report 

HNF-1672 REV. 0 
05/24/99 10:23:25 

Method: ISOU Sample N a m e :  s99t000891 Operator: b jg 
Comment: 20301 df 
Run Time: 05/24/99 10:22 Type: U n k  

E l e m  
Line 
Units 
A T  
Stddev 
%RSD 

#1 
#2 
# 3  
#4 
#S 

Int. Std. 
Line 
Units 
"g 
Stddev 
%RSD 

#1 
#2 
# 3  
#4 
#5 

V- C2 3 3 1 U-G2341 
233/pulse 234/pulse 

PPb PPb 
.0026 .0017 
-0008 .Doll 
31.71 67.69 

-0024 
.0034 
.0021 
.0034 
-0016 

Irf1931 
193/pulse 

cts /s  
3.6682 
.io86 

2.9606 

3.5261 
3.5824 
3.7563 
3.7720 
3.7035 

.0018 
-0025 
.0026 
-0017 

- .  0002 

Mode: CONC Corr.Fact: 1.000000 

U 12351 U [2361 U [2381 
23 s7puls.e 23 6-jpulse 23 a7pulse 

ppb PPb Ppb 
.0061 .0006 -4897 

-0024 -0016 .0179 
39.12 262.0 3.654 

.a027 

. oosa 

.0094 

.0065 
,0059 

- .OOOl 
- -0013 
.0018 
.0027 

- .  0001 

.5040 

.5042 
-4951 
.4,614 
.4837 

193 



Analysis R e p o r t  

Method: ISOU Sample Name: s99t000891 - d - 
Comment :  20301 df 
Run Time: 05/24/99 10:25 Type:  Unk 

E l e m  
L ine  
Units 
'-57 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

I n t .  Std 
L i n e  
Units 
Avg 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

HNF-1672 REV. 0 
05/24/99 10:27:10 

U- [2331 u-t2341 

PPb PPb 
233/pulse 234/pulse 

.0019 .0011 
-0014 -0012 
72.11 102.7 

.0032 

. 0027  

. 0 0 0 7  

.0026 

.OOOl 

Ir[1931 
19 3 /pulse 

cts/s 
3.6595 
.0470 

1.2839 

3.6675 
3.6076 
3.6497 
3.7340 
3.6387 

. 0 0 0 3  

.0013 
- .  0001 
.0013 
-0029 

Mode: CONC 

Operator: bjg 

Corr.Fact: 1.000000 

U 12351 U 12361 U [2381 
235/pulSe 2367pulse 238i~uise 

PPb PPb PPb 
.a047 - 0 0 0 8  .4653 
.0008 .0014 .0220 
16.28 170.7 4.721 

.0049 

.0056 

.0037 
,0050 
.0041 

194 

-0008 
- .0009 
-0013 
. oooo  
-0029 

.4686 

.4525 

.5023 

.4542 

.4489 



HNF-1672 REV. 0 
Analysis Report 05/24/99 10:30:04 Page 1 

Method: ISOU Sample Name: s99t000892 Operator: bjg 

Elem 
Line 
Units 
A T  
S t ddev 
%RSD 

#1 
#2 
#3 
#4 
# S  

Int. Std. 
Line 
Units 

Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

U E2331 
233/pulse 

PPb 
.0008 
.0009 
121.0. 

.0020 

.0005 

.0004 
-0013 

-. 0004 

Ir t1931 
193 /pulse 

cta/s 
3.6733 
-0515 

1.4030 

3.7120 
3 .Sa70 
3.6877 
3.7113 
3 . 6 6 8 6  

U [234] 
2 3 47pulse 

PPb 
.OOZl 
-0007 
33.32 

.0027 

.0027 
,0011 
.0018 
.0025 

U [235] 
235/puise 

PPb 
.0052 
.0024 
45.87 

.0057 

.0023 
..0035 
.0060 
.0084 

u-[2361 
236/pulse 

PPb 
.0009 
.0020 
209.2 

. O O O l  

.0021 

. o o o o  
- .0012 
.0038 

U-[2381 
23a/pulse 

PPb 
.4724 
.d188 
3.974 

,4596 
.4725 
,4488 
.4946 
:4864 



Analysis Report 
HNF-1672 REV. li 

05/24/99 10:32:54 page 1 

Method: ISOU Sample Name: s99t000892 - d 
C o m m e n t :  20301 df 
Run Time: 

Elem 
Line 
Units 
AV3 
St ddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

Int. Std 
Line 
Units 
A v g  
S t ddev 
%RSD 

#l 
#2 
#3 
#4 
#5 

05/24/99 10:31 Type: Unk 

U [233] U-[2341 

PPb PPb 

4 . 0 9 6  98 .07  

2337pulse 234/pulse 

.0019 .0016 
-0001 .a015 

.0019 .0012 

.0019 -0042 

.0016 -0014 

.0020 .0005 
-0019 .0005 

Ir C1931 
1.93/pulse 

Cts/S 
3.6717 
.0702 

1 .9119  

3.6954 
3.6054 
3.5916 
3.7129 
3.7531. 

Operator: bjg 

Mode: CONC Corr.Fact: 1.000000 

U- [2351 U 12361 u 12381 
235/pulse 2367pulse 2 3 a / p u l s e  

PPb PPb PPb 
.0040 .0002 .4773 
.0014 .0013 ,0252 
35.64 650.2 5.277 

-0027 .0004 .4490 
.0037 -0020 ,5099 
. 0055  - -0013 ,4630 
.0056 - -0009 ,4897 
.0027 . oooa  14551 



Analysis Report 

HNF-1672 REV. 0 
0 5 / 2 4 / 9 9  1 0 : 3 5 : 5 1  Page 1 

Method: ISOU s a m p l e  N a m e ;  s99t000892-a Operator: bjg 
Comment: 20301 df 
R u n  Time: 05/24/99 10:34  Type: Unk 

Elern U-[2331 U L2341 
Line 3,33/pulse  234Tpu l se  

AV9 .0020 .0031 
Stddev  .0012 -0015 
%RSD 5 8 . 2 4  4 9 . 2 7  

Units ppb PPb 

#l 
#2 
#3 
#4 
#5 

- 0 0 4 0  .0054 
-0014 .0018 
.0009 - 0 0 1 7  
.0022 ,0036 
.0017 .0030 

I n t .  S t d .  Ir [193] 
Line 193 /pulse 
Units Cts/S 
A v g  3.5998 
S t d d e v  -0628 
%RSD 1 .I454 

#1 
#2 
#3 
#4 
#5 

3.6812 

3 . 5 6 8 1  
3 .5386  
3 .6522  

3 .5'589 

Mode: CONC Corr.Pact: 1.000000 

U [2351 U-[2361 u- k 3 8 1  
235/pulSe  236 /pUlse  238/pulse 

PPb ppb PPb 
.1327 .0037 1 8 . 6 6  
-0078 .0018 .so 
5.856 48.15 2 .657  

.1371 .0040 13.00 

.1370 .0060 18.91 
-1355 -0039 18.83 
.1349 -0038 1 7 . 7 9  
.1189 : 0010 18 .74  

197 



Analysis R e p o r t  

HNF-1672 REV. 0 
05/24/99 10:42:21 page 1 

Method: ISOU Sample Name: s99t000893 O p e r a t o r  : bj g - 
Comment: 20301 df 
R u n  Time: 05/24/99 lot41 Type: Unk 

Elem u- t 233 1 U [2341 
L i n e  z33/pulse 2347pu1se 
U n i t s  PPb PPb 
A W  .0009 -0007 
Stddev .OOlZ - 0 0 0 8  
%RSD 131.3 116.5 

#1 .0023 .0019 
#2 - .0002 - -0005 
#3 .0019 -0007 

# 5  - . 0 0 0 4  .0006 
#4 .0011 -0010 

Int . ' Std.  Ir [1931 
L i n e  193/pulse 
Units CtS/S 
Avg 3.6546 
Stddev 0757 
%RSD 2.0703 

#1 
#2 
#3 
#4 
#5 

3.7454 
3.6614 
3 -5361 
3.6432 
3.6849 

Mode: CONC torr-Fact; 1.000000 

U-[2351 U [2361 U-C2381 

PPb PPb PPb 
.0052 -0013 .474a 

2 3 5/pul se 23 6/pulse 23 8 /pulse 

.0011 .0013 .0146 
21.06 98.73 3.068 

.0066 .0020 .4962 
- 0 0 5 4  .0013 -4659  
-0037 -0014 .4782 
. 0 0 5 6  - . 0 0 0 8  .4761 
,0046 .0026 . 4 5 7 6  

a r n m  



Analysis R e p o r t  

Method: ISOU Sample Name; s99t000893 - d Operator: bjg 
Comment: 20301 df 
Run Time: 05/24/99 10:44 Type: U n k  

Elem U [2331 U 12341 
L i n e  z337pulse 234ipulse 
Units PPb PPb 
AV5-T .0007 -0025 
Stddev .0012 - 0009 
%RSD 173.8 35-25 

#1 
#2 
#3 
#4 

# 5  

Int. Std 
Line 
Units 
Avg 
Stddev 
%RSD 

#1 
#2 
# 3  
#4 
#S 

HNF-1672 REV. €I 
05/24/99 10:45:49 

-0006 
- .  0010 
.0016 
.0020 
-0001 

Ir [193] 
1 9  3 /pulse 

cts/s 
3.6318 
.0613 

1.6875 

3.5426 
3.6215 
3.7131 
3.6505 
3.6312 

.0039 
-0026 
.0021 
.0019 
.0018 

Page 1 

Corr.Fact: 1.000000 Mode: CONC 

U [235] U [2361 U 12383 
2 3 S/pulee 2 3 6-jpul 5 e 23 8/puls e 

PPb PPb ppb 
-0046 -0003 .4808 
.OOlS .0009 .0094 
32.99 317.0 1.961 

.0037 
-0032 
.0039 
.0067 
.0058 

.0009 

.O O O l  
- .0012 
.0011 
. 0 0 0 5  

,4709 
.4914 
. 4 7 6 0  
.4751 
.4903 

a99 
0 2 0  w 



Analysis Report 

Method: ISOU Sample Name: ccv 
Comment: iso-u lcs 
Run Time: 05/24/99 10;47 Type: Unk 

E l e m  
Line 
Units 
.Avg 
S t ddev 
%RSD 

#l 
#2 
#3 
#4 
# 5  

Int. Std .  
Line 
Units 
Av5T 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

1 z o m  

u t2331 U- [2341 
23 37puiae 2  pulse 

PPb PPb 
,0015 .0022 
.0007 .0007 
47.68 33.09 

,0017 
,0007 
.0017 
. 0 0 2 5  

' -0009 

Ir [1931 
193 /pulse 

CtS/S 
3.7439 
,0711 

1.8978 

3.7875 
3.6602 
3.7110 
3.7188 
3.8418 

.0026 

.0022 

.0012 

.a021 

.0032 

HNF-1672 REV. 0 
05/24/99 10:48:36 

Mode: CONC 

Operator: bjg 

Corr-Fact: 1.000000 

U [235] U- [2361 U [2381 
2 3 5Tpulse 23 6 /pulse 2 3 87pulse 

PPb PPb PPb 
.1406 .0040 19.53 
.0073 .0018 .74 
5.194 44 .45  3.796 

. i404 

.1458 
- 1485 
s 1386 
.1297 

208 

.0062 

.0017 

.0046 
-0027 
.0050 

19.28 
20.53 
19.76 
19.60 
18.49 



Analysis Report 

Method: ISOU Sample Name: ccb 
Comment: 2% hno3 
Run Time: 05/24/99 10:54 Type: Unk 

Elem U [2331 U-[2341 
Line 2 3 37pulse 23 4 /pulse 
Units PPb PPb 
Avg .OOll . D O 1 5  
Stddev .0013 .OD17 
%RSD 120.7 110 .6  

#1 
#2 
#3 
#4 
# S  

Int. Std 
Line 
Units 

Av3 
Stddev 
%RSD 

#1 
# Z  
#3 
#4 
#S 

77"lih 

.OOlO 

.0032 
- . D O 0 1  

.oooo 

.0013 

Ir k931 
1 9 3 /pulse 

C t S / S  
3.8038 
.1199 

3 . 1 5 1 0  

3.7088 
3.8230 
3.6538 
3.9081 
3.9251 

.0035 
-0017 
-0025 

- -0008 
.0005 

HNF-1672 REV. 0 
05/24/99 10:55:31 

operator: b jg  

Mode: CONC Corf ..Fact ; 1.000000 

u- 12351 U [2361 U-[2381 
2 3 8 /PUlS e 

-0002 .0007 .0013 
-0008 .0007 .0016 
434.0 97.32 129.4 

2 3 5 /pulse 2 3 6/pul se 
PPb PPb PPb 

.0d11 
-0009 

-. 0004 
-. 0001 
-. 0006 

.OOlO .0009 
' .0015 - .0007 
.OOlO 10010 
.0003 .0038 

- .0003 .0013 

,201 



Page: I HNF-1672 REV. 0 worklistdata2 Version 3.0 01/04/99 
06/01/99 0859 

LABCORE Completed Worklist Report for Worklist# 29818 

Analyst: pjm Instrument: C A B 2  Book#: 

Method: LA-342-100 Rev/Mod i=-A 
Worklist Comment: AP107 FOR @TICTOCl RTS 

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

1 BLNK 

1 BLNK 

2 STD 

2 STD 

3 SAHPLE 

3 SAMPLE 

4 DUP 

4 DUP 

5 TRIPL 

5 TRIPL 

6 SPK 

6 SPK 

7 SAMPLE 

7 SAMPLE 

8 DUP 
8 DUP 

0 

0 

0 

0 

S99T000896 0 

S99T000896 0 

S99T000896 0 

S99T000896 0 

S99T000896 0 

S99T000896 0 

S99T000896 0 

S99T000896 0 

S99T000897 0 

S99T000897 0 

S99T000897 0 

S99T000897 0 

'3TICTOCl TIC-02 

WICTOC1 TOC-02 

@TICTOCl TIC-02 

WICTOC1 TOC-02 

WICTOCI TIC-02 

WICTOCl TOC-02 

WICTOCl TIC-02 

OTICTOCl TOC-02 

WICTOCI TIC-02 

WICTOC1 TOC-02 

OTICTOCl TIC-02 

WICTOC1 TOC-02 

@TICTOCl TIC-02 

WICTOCI TOC-02 

WICTOCl TIC-02 

OTICTOC1 TOC-02 

LIQUID I 
LIQUID 1 

LIQUID 6.028102 
LIQUID 3.008t03 

LXQUID N/A 

LIQUID N/A 

LIQUID 1.638+3 

LIQUID 4 . 9 4 8 4  

LIQUID 1.63E13 

LIQUID 4.94E12 

LIQUID 1.008t02 

LIQUID 1.008102 

LIQUID W A  

LIQUID N/A 

LIQUID 1.948t3 

LIQUID 5.85Et2 

5.00E-l 

1.708+0 

6.OZEt2 

2.86Et3 

1.633+03 

4.933+02 

1.928t3 

6.008t2 

1.91EI3 

5.74812 

1.208t02 

9.848+01 

1 .948t03  

5.85E+02 

1.9SEt3 

5.918+2 

0.500 ug/mL 

1.700 ug/mL 

100.000 %Recovery 

95.333 % ReCOVBey 

5.000 ug/mL 

40.000 ug/mL 

16.338 RPD 

19.378 RPD 

15.819 RPD 
14.981 RPD 

120.000 % Reoovery 

98.400 % Recovery 
5.000 ug/rnL 

40.000 ug/mL 

0.514 RPD 

1.020 RPD 

Final page for worklist# 29818 

44/77 
Analyst Signature Dafe 

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



05/25/Y9 15:34 FAX @I015 

05/20/99 1496 HNF-1672 REV. 0 I Page: 1 
ws2 LABCORE Data Entry Template for Worklist# 29818 

Method LA-342-100 RedMod f -2% 
WorMist Comment: AP107 FOR @TICTOCI RTS 

S Type Sample# R A Test Matrix Qroup# Project 

1 BLNK @TICTOCl LIQUID 

2 STD @TICTOCl LIQUID 

3 SAMPLE S99T000896 0 @TICTOCl LIQUID 99000198 A P l O . 7  GRAB2 
Analytes Requeetedr TIC-02 , TOC-02 

4 DUP S99T000896 0 @TICTOCl LIQUID 

5 SPK S99T000896 0 STICTOC1 LIQUID 

6 SAMPLE S99T000897 0 @TICTOCl LIQUID 99000198 AP107 GRAB2 
Analytes Requested: TIC-02 , TOC-02 

7 DUP S9.9T000897 4 @TICTOCl LIQUID 

Final page for worklist # 29818 

xk 5/99 
Signatlrrec Date 

Data Entry Comments: 
A .  9 W d m  x% &n I 

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



HNF-I672 REV. O 

Signature of Chemist: / V K  Date: 

WORKBOOK PAGE: BLANK1 

pg of Carbon = ICI-C21 

,204 
06/01/99 08:50:41 



HNF-1672 REV. 0 
WORKBOOK PAGE, STD2 
TlClTOC : LA-342-100 (F-2) LIQUIDS TIC TOC 

(SS) 1-11 Dilution Factor (W nl Sample Size in mL 
. .  

Final Coulometer Reading in pg (C1) 593.5 
pg of Carbon from Baseline (C2) 
Standard Book Number 25N12E 34N12A 
Standard Value (pglml) 602 

QC Actual in ua/mL = Standard Value (ua/mL) 
I I . "  .. " , 

QC Found in pg/mL = (C1 - C2) * DF / SS 
QC Found in pg/mL for TIC = 5 if C1 < C2 
QC Found in pg/mL for TOC = 40 if C1 

% Recovery = QC Found I QC Actual * 100 

C2 

I/ Date Complete jl -- 
Method Detection Limit in pglmL 

04:30 PM 
Sample Point' 

QC Actual in VglmL 
QC Found in pglmL 

AP107 JPercent Standard Recovery 

STANDARD WBl REV 1.0 342100ML 

205 

1:\3421OO\OUT\29818.WB1 06/01/99 0851 :38 



HNF-1672 REV. 0 

Data Entered By: MF Date: 06/01 /99 
Signature of Chemist: Date: 

WORKBOOK PAGE: SAM3 

pg of CarbonlmL = (CI-C2) * DF I SS 
ua of CarbonlmL for TIC = 5 if C1 < C2 

i i i l  of CarbonlmL for TOC = 40 if C1 c C2 

I/Sample#(I 
S99T000896 

I/ Date Complete 11 
06/01 199 

mm 
Method Detection Limit in pglmL 

pg of CarbonlmL 

SAMPLE.WB1 REV 1.0 

1:\3421 OO\OUT\29818.WBI 

342100ML 

'206 
06/01/99 0 8 : 5 2 : 0 9 



HNF-1672 REV. O 

WORKBOOK PAGE: DUP4 

pg of CarbonlmL = (CI-C2) * DF / SS 
pg of CarbonlmL for TIC = 5 if C1 < C2 
pg of CarbonlmL for TOC = 40 if C1 < C2 

Data Entered By: MF Date: 06/01/99 

Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

1:\3421 OO\OUT\29818.WBl 
2207 

06/01/99 08:52:40 



HNF-1672 REV. 0 
WORKBOOK PAGE: TRIPL5 

pg of CarbonlmL = (CI-C2) * DF / SS 
ua of CarbonlmL for TIC = 5 if C1 < C2 . -  I/-( pg of CarbonlmL for TOC = 40 if C1 < C2 

-Sample# 
S99T000896 

I/ .Date Complete /I 
06/01/99 

mm 
Method Detection Limit in pglmL 

pg of CarbonlmL 

Data Entered By: MF Date: 06/01/99 

Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML ' 

1:\3421 OO\OUT\29818.WBl 
208 

06/0 1 /99 08:53:16 



HNF-1672 REV. 0 
WORKBOOK PAGE: SPIKE6 

Percent Spike Recovery = ((CZ-BL) - (CI-BL) * (SPK SS) i SS) i ((SPK CONC) (SPK VOL)) * 100 

QC Actual in VgImL =Spike Value (VgImL) 
QC Found in VghL = (Percent Spike Recovery)*(QC Actual) I100 

Data Entered By: MF / A  Date: 06/01/99 
Signature of Chemist: Date: 
SPIKE.WE1 REV 1.3 342100ML 

209. 

06/01/99 08:54:25 



HNF-1672 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 

Data Entered By: MF Date: 06/0 1 /99 
Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

1:\3421 OO\OUlV9818.WBI 
23.0 

06/01/99 08:54:53 



WORKBOOK PAGE: DUP8 
HNF-1672 REV. 0 

1 - 7  
LIQUID 

pg of CarbonlmL = (CI-C2) * DF I SS 
ua of CarbonlmL for TIC = 5 if C1 C2 . -  I/-( pg of CarbonlmL for TOC = 40 if C1 < C2 

ISample#( 
S99T000897 

f Date Complete 11 
II 06/01/99 II -- I/ Analysis Time Method Detection Limit in pglmL 1511 401 [,“,,,,.I Sam le Point pg of CarbonlmL 

Data Entered By: MF Date: 06/0 1 /99 

Signature of Chemist: Date: 

m% SAMPLE.WB1 REV 1.0 342100ML 

1:\3421 OO\OUT\29818.WBI 06/01 /99 08:55:25 



0 5 / 2 5 / Y Y  15:34 FAX 

HNF-1672 REV. 0 
P 

Sample: BASE-2 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

c c c  BLANK ANALYSIS >>> 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = BASE-2 
Blank Value = N/A 

Date: 05/25/99 

== Reading ==== Analysis Time 
1 0 . 0 8  
2 0.51 
3 1.01 
4 1.50 
5 2.00 
6 2.50 
7 3.00 
8 3.50 
9 4.00 
10 4.50 
11 5.00 
12 5.50 
13 6.00 
14 6.50 
15 7.00 
16 7.50 
17 8.00 
18 8.50 
19 9.00 
20 9.50 
21 10.00 
22 10.50 

Time: 09:15:31 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.00 
0.20 
0.50 
0.90 

. i.10 
, .1.40 

1.70 
:1:. 90 
2.10 
2.40 
2.60 
2.80 
3.10 
3.20 
.:3.40 
3.60 
3.90 
4.00 
'.4.30 
4.40 
4.60 
4.90 

- -__ _ _ _ _  

. ..,. 
~ .. ,:.. . 
: I 
I. : 

;, , 
'. . I .  

% Difference == 
0.00 

100.00 
60.00 
44.44 
18.18 
21.43 
17.65 
10.53 
9.52. 
12.50 
7.69 
7.14 
9.68 
3.13 
5.88 
5.56 
7.69 
2.50 
6.98 
2.27 
4.35 
6.12 

_--- _--_ 

BLANK VALUE = 4.9 micrograms carbon 
BLANK FACTOR = 4.9 / 10.49811 = +4.7E-01 ug/min Carbon 

- 
' 0 0 0 0 0  

Sample Run By: 
PJ MCCOWN 

- 



U>/Z>/YY 15:35 bAX a018 
I HNF-I672 REX 0 
i 

TOC- TOTAL ORGANIC CARBON A N U Y S l S  REPORT 
TICTOC REV 2.0 

<cc BLANK ANALYSIS >>> 

Sample: BASE-2 Date: 05/25/99 Time: 09:28:05 

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 

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

Analysis 
0.08 
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 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Time ==== Coulometer ==== 
0 .oo 
0.20 
0.40 
0.90 
3.10 

,.6.90 
11.00 
13.10 
14.80 
15.70 
16.50 
17.20 
17.80 
18.40 
18.90 
19.30 
19.80 
20.10 
20.40 
20.60 
21.00 
21.10 

2 Difference == 
0.00 

100.00 
50.00 
55.56 
70.97 
55.07 
37.27 
16.03 
11.49 
5.73 
4.85 
4.07 
3.37 
3 . 2 6  
2.65 
2.07 
2.53 
1.49 
1.47 
0.97 
1.90 
0.47 

,. . .  

BLANK VALUE = 21.1 micrograms carbon.,.' 
+2.01E+00 ug/min Carbon' . .  BLANK FACTOR = '21.1 / 10.49902 = ,. 

<ccc WARNING - BLANK VALm EXCEEDS 1.5 ug/min Carbon!!! ! !>>>> 
. ,  



U O / L ' d / Y Y  IO:&> FAA m o l 9  

HNF-1672 REV. 0 I 

i 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STb-2 Date: 05/25/99 Time : 09 :.43 : 36 

Sample Size = 1000 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .47 ug/minute C 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 0.08 0.00 0.00 
2 
3 
4 
5 
6 
7 
8 
9 

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

0.51 
1.01 
1.51 
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 

0.40 
1.10 

30.10 
146.80 
305.30 
435.10 
518.80 
562.30 
583.00 
592.00 
596.30 
599.00 
600.50 
601.80 
602.90 
603.70 
604.50 
605.10 
605.80 
606.30 
606.80 

100.00 
63.64 
96 ~ 35 
79.50 
51.92 
29.83 
16.13 
7.74 
3.55 
1.52 
0.72 
0.45 
0.25 
0.22 
0.18 
0.13 
0.13 
0.10 
0.12 
0.08 
0.08 

USER INPUT BLANK VALUE 

BLANK FACTOR = 4.934541 / 10.49902 = +4.7E-01 
BLANK VALUE = 4.934541 micrograms carbon 

ug/min Carbon 

SAMPLE RESULTS: 
- ( 606.8 - 4.934914 ) (1)/(1000) - .  

( 606.8 - 4.934914 ) (1)/(1000) (12) = 
+6.019E-01 g/L Carbon 
+5.0163-02 Molar Carbon 

Sample Run By: </a 5/9? 
BJ MCCOm ' 00000 

.bx3.4 

.... . 



" J l L J l Y Y  1J:JJ r A A  a 0 2 0  

HNF-1672 REV. 0 

TOC- TOTAL ORGANIC CARBON ?JVwYSIS REPORT 
TICTOC REV 2.0 

Sample: STD-2 Date: 05/25/99 , Time: 09:59:51 

Sample Size = 200 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.01 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 ==== 
0.08 
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 . 0 0  . 
8.50 
9.00 
9.50 

10.00 
10.50 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer ==== 
0 . 0 0  
0.30 
0.70 
1.20 
3.80 

42.00 
190.00 
376.40 
486.90 
540.30 
564.60 
575.90 
581.10 
584.50 
586.50 
588.10 
589.40 
590.50 
591.30 
592.10 
592.80 
593.50 

% Difference == 
0.00 

100.00 
57.14 
41.67 
68.42 
90.95 
77.89 
49.52 

i 22.69 
9.88 
4.30 
1.96 
0.89 
0.58 
0.34 
0.27 
0.22 
0.19 
0.14 
0.14' 
0.12 
0.12 

. .  USER INPUT BLANK VALUE . .. 
BLANK VALUE = 21.10304 micrograms carbon 
BLANK FACTOR = 21.10304 / 10.49902 = +2.OE+OO ug/min Carbon 

SAMPLE RESULTS: 
( 593.5 - 21.10095 ) (1)/(200) - - +2.8626+00 g/L Carbon 
( 593.5 - 21.10095 ) (1)/(200) (12) = +2.3853-01 Molar Carbon 

WARNING - BLANK V A L W  EXCEEDS 1.5 ug/min Carbon! 1 1 !  I > > > >  

0 0 0 0 0  
Sampse Run By: 

PJ MCCOWN 



U S / Z h / Y Y  15:35 FAX 

HNF-I 672 REV. 0 
TIC- TOT& INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: BLNK-2 Date : 05/25/99 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .47 ug/minute C' 

== Reading ==== Analysis Time ==== 
1 0.08 
2 0.51 
3 1.01 
4 1.51 
5 2.00 
6 2.50 
7 3.00 
8 3.50 
9 4.00 
10 4.50 
11 5.00 
12 5.50 
13 6.00 
14 6.50 
15 7.00 
16 7.50 
17 8 . 0 0  
18 8.50 
19 9.00 
20 9.50 
21 10.00 
22 10.50 

@lo21 

Time: 10:21:33 

Analyst : P J MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer ==== % Difference == 
0.00 0.00 
0.20 100.00 
0.50 60.00 
0.80 37.50 
1.10 27.27 
1.30 15.38 
1.60 18.75 
1.90 15.79 
2.10 9.52 
2.40 12.50 
2.60 7.69 
2.90 10.34 
3.20 9.37 
3.40 5.88 
3.60 5.56 
3.90 7.69 
4.10 4.88 
4.40 6.82 
4.60 4.35 
4.90 6.12 
5.10 3.92 
5.40 5.56 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.934541 micrograms carbon 
BLANK FACTOR = 4.934541 / 10.49902 = +4.7E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 5.4 - 4.934541 ) (1)/(1) (12) = 
( 5.4 - 4.934541 ) (1)/(1) = +4.7E-01 . g/L ,Carbon 

+3.9E-02 Molar Carbon 

Sample Run By: 
PJ iwcom 00000 



U J l Z J I Y Y  15:S5 F A X  Q 022 

HNF-1672 REV. 8 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample : BLNK- 2 Date: 05/25/99 Time: 10:39:32 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.01 ug/minute C 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading 
1 
2- 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1 5  
16 
17 

19 
20 
21 
22 

i a  

---_ _ _ _ _  Analysis Time 
0 . 0 8  
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 

Coulometer 
0.00 
0.30 
0.60 
1 :oo 
3.20 

' 7.30 
10.40 
12.60 
13.80 
14.70 
15.20 
15.80 
16.30 
16.80 
17.20 
17.60 
1 8 . 0 0  
1 8 . 3 0  
18.70 
1 8 - 9 0  
19 -10 
19.40 

_ _ _ _  -__- ---- __-_  % Difference == 
0.00 

100. 0.0 
50.00 
4 0 . 0 0  
68.75 
56.16 
29.81 
17.46 
8.70 
6.12 
3.29 
3.80 
3.07 
2.98 
2.33 
2.27 
2.22 
1.64 
2.14 
1.06 
1.05 
1.55 

USER INPUT BLANK VALUE 
BLANK VALUE = 21.10304 micrograms carbon 
BLANK FACTOR = 21.10304 / 10.49902 = +2.OE+OO ug/min Carbon 

SAMPLE RESULTS: 
( 19.4 - 21.10304 ) (1)/(1) - - < 5.00 E-3 g/L Carbon 
( 19.4 - 21.10304 ) (1)/(1) (12) = c: 4.17 E-4 Molar Carbon 
c<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>>> 

0 0 0 0 0  
Sample Run By: H2fL 

PJ MCCOWN 



U 5 / Z 5 / Y Y  15:36 FAX 

HNF-1672 RN. 6 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T000896 Date: 05/25/99 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .47 ug/minute C 

== Reading ==== Analysis Time ==E= 
1 0.08 
2 0.51 
3 1.01 
4 1.50 
5 2.00 
6 2.50 
7 3.00 
8 3.50 
9 4.00 

10 4.50 
11 5.00 
12 5.50 
13 6.00 
14 6 .SO 
15 7.00 
16 7.50 
17 8.00 
18 8 . 5 0  
19 9.00 
20 9.50 
21 10.00 
22 10.50 

Time: 11:26:43 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer ==== % 
0.00 
0.40 
0.70 
1.30 

18 :90 
93.30 

185.20 
253.40 
290.60 
308.00 
316.50 
320.40 
322.80 
324.50 
325.70 
326.80 
327.70 
328.50 
329 ; 20 
329.80 
330.40 
331.10 

Difference == 
0 . 0 0  

100.00 
42.86- 
46.15 
93.12 
79.74 
49.62 
26.91 
12.80 
5.65 
2.69 
1.22 
0.74 
0.52 
0.37 
0.34 
0.27 
0.24 
0.21 
0.18 
0.18 
0.21 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.934541 micrograms carbon 
BLANK FACTOR = 4.934541 / 10.49902 = +4.7E-01 ug/min Caxbon 

SAMPLE RESULTS: 
( 331.1 - 4.934541 ) (1)/(1) - - +3.2623+02 g/L Carbon 
( 331.1 - 4.934541 ) (1)/(1) (12) = +2.718E+01 Molar Carbon 

Sample Run By: @K 
PJ MCCOWN 00000 

P 2f-ML 



HNF-1672 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: S99T000896 Date: 05/25/99 Time: 11:39:11 

Sample Size = 1 uL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 

Max Readings-= 22 
% Difference = 10 Blank Value = A u g / m i n u t e  C 

Blank ID # = @%/=4/% 

2 .01  
== 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 . 0 8  
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 

Coulometer 
0.00 
0.60 
1.10 
1.70 
7.00 
31.50 
67.30 
90.00 
101.20 
106.70 
109.80 
111.70. 
113.30 
114.40 
115.50 
116.30 
117.10 
117.70 
118.40 
118.90 

119.80 
ii9.40 

% Difference == --__ -___ 
0 . 0 0  

100.00 
45.4s 
35.29 
75.71 
'77.78 
53.19 
25.22 
11.07 
5.15 
2.82 
,1.70 
1.41 
0.96 
0.95 
0.69 
0.68 
0.51 
0.59 
0.42 
0.42 
0.33 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.934541 micrograms carbon 
BLANK FACTOR = 4,934541 / 10.49902 = +4.7E-01 ug/rnin Carbon 

SAMPLE RESULTS: 
( 119.8 - 4.934139 ) (i)/(i) = 
( 119.8 - 4.934139 ) (1)/(1) (12) = 

+l. 1493+02 
+9.572E+00 

Sample Run By: mu4 
PJ MCCOWN 00000 

g/L Carbon 
Molar Carbon 



05/25/YY 15:36 FAX m 0 2 6  

WNF-I672 REV. 0 I 
! 

TIC- TOTAL INORGANIC CARBON ANALYSJS REPORT 
TICTOC REV 2.0 

Sample: 896 DUP Date: 05/25/99 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .47 ug/minute C 

Time: 11:50:58 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ==== Analysis Time 
1 0 . 0 8  
2 0.51 
3 1.01 
4 1.51 
5 2.00 
6 2.50 
7 3.00 
8 3.50 
9 4.00 
10 4.50 
11 5.00 
12 5.50 
13 6.00 
14 6.50 
15 7.00 
16 7.50 
17 8 . 0 0  
18 8.50 
19 9.00 
20 9.50 
21 10.00  
22 10.50 

_ _ _ _  ---- Coulometer 
0.00 
0.30 
0.80 
1.40 
23.20 
111.80 
221.10 
298 - 90 
342.90 
364.10 
373.50 
378.00 
380.70 
382.40 
383.80 
384.90 
386.00 
366.80 
387.60 
388.20 
388.90 
389.60 

% Difference == 
0 . 0 0  

100.00 
62.50 
42.86 
93.97 
79.25 
49.43 
26.03 
12.83 
5.82 
2.52 
1.19 
0.71 
0.44 
0.36 
0.29 
0.28 
0.21 
0.21 
0.15 
0.18 

__-- _ _ _ _  

0 .  i a  

USER INPUT BLANK VALUE 
BLANK VALUE = 4.934541 micrograms carbon 
BLANK FACTOR = 4.934541 / 10.49902 = +4.7E-01 ug/min Carbon 

SAMPLE RESULTS: 
- ( 389.6 - 4.934541 ) (1)/(1) - 

( 389.6 - 4.934541 ) (i)/(i) (i2) = 
+3.847E+02 g/L Carbon 
+3.206E+01 Molar Carbon 

Sample .Run By: H.P- 
PJ kCCOWN 00000 



027 U O I L O I Y Y  1 5 : J l  bAX 

HNF-I 672 REV. 0 
I 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 896 DUP Date: 05/25/99 Time: 13:13:33 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.01 ug/minute C 

Analyst : PJ MCCOWN 
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 
0.08 
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 

Coulometer 
0.00 
0 . 6 0  
1.00 
1.70 
5.60 
26.80 
67.30 
99.00 
115.80 
124.10 
128.50 
131.20 
133.30 
134,80 
136.20 
137.20 
137.90 
138.80 
139.40 
139.90 
140.40 
141.00 

--_- -_-- ---- - _ _ _  % Difference == 
0.00 

100.00 
40.00 
41.18 
69.64 
79.10 
60.18 
32.02 
14.51 
6.69 
3.42 
2.06 
1.58 
1.11 
1.03 
0.73 
0.51 
0.65 
0.43 
0.36 
0.36 
0.43 

USER INPUT BLANK VALUE 
BLANK VUUE = 21.10304 micrograms carbon 
BLANK FACTOR = 21.10304 / 10.49902 = +Z . OEcOO ug/min Carbon 

SAMPLE RESULTS: 

( 141 - 21.10304 ) (1)/(1) (12) = +9.9913+00 Molar Carbon 
c<<c  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>>> 

+1.1993+02 g/L Carbon - ( 141 - 21.10304 ) (1)/(1) - 

Sample Run By: &a 
PJ MCCOWN 00000 



a 028 

HNF-1672 REV. 0 
I TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

?‘ICTOC REV 2 . 0  

Sample: 896 TRIP Date: 05/25/99 Time: 13 :32 :45  

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = . 4 7  ug/minute C 

Analyst : PJ MCCOWN 
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  
15 
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22  

Analysis 
0.08  
0 . 5 1  
1.01 
1 .51  
2 .00  
2 . 5 0  
3 .00  
3 . 5 0  
4 . 0 0  
4 .50  
5 . 0 0  
5 .50  
6 . 0 0  
6 .50 
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  

10.00 
10.50 

Time ==== Coulometer 
0 . 0 0  
0.40 
0 .60  
9 .40  

76 .90  
1 8 4 . 5 0  
272.30 
325.60 
353.90 
366 .50  
372 .70  
376 .00  
378 .20  
379 .80  
380 .90  
3 8 2 . 0 0  
383 .00  
383 .70  
384 .60  
385 .20  
385 .90  
386 .40  

% Difference == 
0 . 0 0  

1 0 0  .oo 
33 .33  
9 3 . 6 2  
8 7 , 7 8  
5 8 . 3 2  
32 .24  
1 6 . 3 7  

8 . 0 0  
3 . 4 4  
1 . 6 6  
0 .88  
0 . 5 8  
0 . 4 2  
0 . 2 9  
0 .29  
0 .26  
0.18 
0 . 2 3  
0 . 1 6  
0 . 1 8  
0 .13  

_ _ _ _  -_-- 

USER INPUT BLANK VALUE 
BLANK VALUE = 4 . 9 3 4 5 4 1  micrograms carbon 
BLANK FACTOR = 4 . 9 3 4 5 4 1  / 10.49902 = +4 .7E-01  ug/min Carbon 

SAMPLE RESULTS: 
( 386.4  - 4 .934139  ) (1)/(1) _ - +3.8153+02 g/L Carbon 
( 386.4  - 4.934139 ) (1)/(1) ( 1 2 )  = +3 .1793+01  Molar Carbon 

Sample Run By: @& 
PJ MCCOWN 00000 
, *BOuUc - 



HNF-1672 RRI. 0 ~ 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: 896 TRIP Date: 05/25/99 Time: 1 3 : 4 5 : 3 7  

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.01 ug/minute C 

Analyst : PJ MCCOWN 
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  
15 
1 6  
1 7  
18 
1 9  
20 
2 1  
22 

Analysis Time 
0 . 0 8  
0 . 5 1  
1.01 
1 . 5 1  
2 . 0 0  
2 .50  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  

- 5 . 5 0  
6 . 0 0  
6 .50  
7 . 0 0  
7 .50  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  

10.00 
1 0 . 5 0  

_ _ _ _  _ _ _ _  Coulometer 
0.00 
0.60 
1.10 
2.10  

1 2 . 4 0  
49 .00  
87 .40  

109 .00  
1 1 8 . 6 0  
1 2 3 . 7 0  
1 2 6 . 7 0  
128 .40  
1 2 9 . 7 0  
130 .90  
1 3 1 . 9 0  
1 3 2 . 7 0  
1 3 3 . 3 0  
1 3 4 . 0 0  
134 .50  
1 3 5 . 1 0  
1 3 5 . 6 0  
1 3 5 . 9 0  

_ _ _ _  _ _ _ _  _ _ _ _  0 .s Difference == 
0 . 0 0  

1 0 0 . 0 0  
4 5 . 4 5  
4 7 . 6 2  
83 .06  

'74 .69  
43 .94  
1 9 . 8 2  

8 . 0 9  
4 . 1 2  
2.37 
1.32 
1 :oo 
0 .92  
0 . 7 6  
0 . 6 0  
0 . 4 5  
0 .52  
0 . 3 7  
0 .44  
0 . 3 7  

_ - _ _  

0 . 2 2  

USER INPUT BLANK VALUE 
BLANK VALUE = 21.10304 micrograms carbon 
BLANK FACTOR = 21.10304 / 10.49902 = +Z.OE+OO ug/min Carbon 

SAMPLE RESULTS: 
( 1 3 5 . 9  - 21.10095 ) (1)/(1) - - +1.1483+02 g/L Carbon 
( 135 .9  - 21.10095 ) (1)/(1) (12)  = +9.5673+00 Molar Carbon 
ceec WARNING - BLANK VALUE EXCEEDS 1 . 5  ug/min Carbon!!!!!>>>> 

Sample Run By: @!h 
PJ MCCOWN 00000 



a030 U ~ / L ~ I Y Y  l b : 3 7  kAX 

I 
I HNF-1672 REV. 6 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 896 SPK Date: 05/25/99 Time: 14:04:49 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .47 ug/minute c 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

10 
11 
12 
13 
14 

16 
17 
18 
19 
20 
21 
22 

15 

Analysis Time 
0.08 
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 

_ _ _ _  - _ _ _  Coulometer 
0.00 
0.60 
1.10 
2 . 0 0  
37.30 

186.00 
379.50 
519.40 
600.60 
646.20 
667.10 
676.10 
680.70 
683.40 
685.50 
687.10 
688.20 
689.50 
690.50 
691.40 
692.30 
693.10 

__-_ -_-_ -_-_ a __-- s Difference == 
0.00 

100.00 
45.45 
45.00 
94.64 
79.95 
50.99 
26.93 
13.52 
7.06 
3.13 
1.33 
0.68 
0.40 
0.31 
0.23 
0.16 
0.19 
0.14 
0.13 
0.13 
0.12 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.934541 micrograms carbon 
BLANK FACTOR = 4.934541 110.49902 = c4.7E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 693.1 - 4.935401 ) ( 1 ) / ( 1 )  (12) = 
_ ( 693.1 - 4.935401 ) (1)/(1) _ +6.882E+02 g/L Carbon 

+5.7353+01 Molar Carbon 

0 0 0 0 0  
Sample Run By: &/& 

PJ MCCOWN 



M031 

I 
HNF-1672 REV. O 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 896 SPK Date: 05/25/99 Time: 14:18:17 

Sample Size = 1 uL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = 2.01 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 
0 . 0 8  
0.54 
1.04 
1.54 
2.04 
2.54 
3.04 

4.04 
4.54 
5.04 
5.54 
6.04 
6.54 
7.04 
7.54 
8.04 
8.54 
9.04 
9.54 

10.04 
10.54 

3.54 

Time ==== Coulometer 
0.00 
0.70 
1.20 

'. 1.90 
6.30 

35.20 
140.60 
268.20 
341.30 
377.10 
392.50 
400.00 
403.80 
406.50 
408.20 
409.70 
410.90 
411.90. 
412.80 
413 ;60 
414.50 
415.00 

==E= 0 s Difference == 
0.00 

100.00 
41.67 
36.84 
69.84 
82.. 10 
74.96 
47.56 
21.42 
9.49 
3.92 
1.88 
0.94 
0.66 
0.42 
0.37 
0.29 
0.24 
0.22 
0.19 
0.22 
0 * 12 

USER INPUT BLANK VALUE 
BLANK VALUE = 21.10304 micrograms carbon 
BLANK FACTOR = 21.10304 / 10.49902 = +2.OE+OO ug/min Carbon 

SAMPLE RESULTS: 
( 415 - 21.17665 (1)/(1) _ - +3.9383+02 g/L Carbon 
( 415 - 21.17665 ) (1)/(1) (12) = +3.2823+01 Molar Carbon 
<c<c WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!l!zs>z 

Sample Run By: 
P'S MCCOWN 00000 



U ~ / Z D / Y Y  1 b : S S  FAX 

HNF-1672 REV. O 
@ 0 3 2  

i 

I TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T000897 Date: 05/25/99 Time : 14 : 33 : 11 

Sample .Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .47 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 . 0 8  
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 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.00 
0.60 
1 * 10 
1.70 

20.30 
105.20 
214.40 
294.80 
341.70 
364.90 
375.60 
380.60 
383.60 
385.40 
387.00 
388.20 
389.20 
390.10 
391.10 
391.90 
392.70 
393.40 

% Difference == 
0.00 

100.00 
45.45 
35.29 
91.63 
80.70 
50.93 
27.27 
13.73 
6.36 
2.85 
1.31 
0.78 
0.47 
0.41 
0.31 
0.26 
0.23 
0.26 
0.20 
0.20 
0.18 

---_ _-__ 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.934541 micrograms carbon 
BLANK FACTOR = 4.934541 / 10.49902 = +4.7E-01 ug/min Carbon 

SAMPLE RESULTS : 
( 393.4 - 4.934914 ) (1)/(1) = 
( 393.4 - 4.934914') (1)/(1) (12) = 

+3.885E+02 g / L  Carbon 
+3.2373+01 Molar Carbon 

Sample Run By: alw 
PJ MCCOWN 0 0 0 0 0  



TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T000897 Date.: 05/25/99 Time: 14:45:58 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.01 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 
0.08 
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 

Coulometer 
' 0.00 

0.70 
1.40 
6.90 

37.50 
80.50' 

106.40 
118.10 
124 .OO 
127.20 
129.40 
131.00 
132.20 
133.20 
134.20 
,134.90 
135.60 
136.20 
136.70 
137.30 
137.70 
138.20 

_ _ _ _  _ _ _ _  

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

- -__ - _ _ _  % Difference == 
0.00 

100.00 
50.00 
79.71 
81.60 
53.42 
24.34 
9.91 
4.76 
2.52 
1.70 
1.22 
0.91 
0.75 
0.75 
0.52 
0.52 
0.44 
0.37 
0.44 
0.29 
0.36 

USER INPUT BLANK VALUE 
BLANK VALUE = 21.10304 micrograms carbon 
BLANK FACTOR = 21.10304 / 10.49902 = +Z.OE+OO ug/min Carbon 

SAMPLE RESULTS: 
( 138.2 - 21.10291 ) (1)/(1) _ _ +1.171E+02 g/L Carbon 
( 138.2 - 21.10291 ) (1)/(1) (12) = +9.7583+00 Molar Carbon 
<<E< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon! !!!!>>>s 

00000  
Sample Run By: 

PJ MCCOWN 



a 034 

HNF-1672 REV. 0 j 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: 897 DUP Date: 05/25/99 Time: 14:58:28 

Sample S i z e  = 1 UL 
D i l  Factor = 1 
Blank ID # = 
Blank Value = .47 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 . 0 8  
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 

---- ---- Coulometer 
0 .oo 
0.50 
1.00 
3.40 

48.20 
152.70 
253.40 
319.00 
355.60 
372.90 
380.80 
384.60 
386.80 
388.40 
389.90 
390.90 
391.90 
392.80 
393.70 
394.40 
395.00 
395.70 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

_--_ ---- % Difference == 
0.00 

100.00 
50.00 
70.59 
92.95 
68.43 
39.74 
20.56 
10.29 
4.64 
2.07 
0.99 
0.57 
0.41 
0.38 
0.26 
0.26 
0.23 
0.23 
0.18 
0.15 
0.18 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.934541 micrograms carbon 
BLANK FACTOR = 4.934541 / 10.49902 = +4.7E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 395.7 - 4.933652 ) (1)/(1) - - +3.9083+02 g/L Carbon 
( 395.7 - 4.933652 ) (1)/(1) (12) = +3.2563+01 Molar Carbon 

Sample Run By: @fb 
PJ MCCOWN 00000 



HNF-1672 REV. 0 

Sample: 897 DUP Date: 05/25/99 Time: 15:17:35 

Sample Size = 1 uL Analyst : PJ 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = 2.01 ug/minute C % Difference = 10 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

MCCOWN 

== 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 . 0 8  
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 

Coulometer 
0.00 
0.90 
1.40 
.4.70 
27.10 
70.50 
102.00 
116.60 
123.70 
127.40 
129.90 
131.60 
132.90 
134.00 
135.00 
135.80. 
136.50 
137.00 
137.70 
138.10 
138.70 
139.20 

---_ ---_ _-_-  ---- % Differeke == 
0.001 

100.00 
35.71: 
70.21 
82.66 
61.56 
30.88 
12.52 
5.74 
2-90' 
1.92 
1.29 
0.98 
0.82 
0.74 
0.59 
0.51 
0.36 
0.51 
0.29 
0.43 
0.36 

USER INPUT BLANK VALUE 
BLANK VALUE = 21.10304 micrograms carbon 
BLANK FACTOR = 21.10304 / 10,49902 = +Z.OE+OO ug/min Carbon 

SAMPLE RESULTS : 
( 139.2 - 21.10304 ) (1)/(1) - - +1.181E+02 g/L Carbon 
( 139.2 - 21.10304 ) (1)/(1) (12) = +9.8413+00 Molar Carbon 
<ccc WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!! ! !>>>> 

0 0 0 0 0  
Sample Run By: @K 

PJ MCCOWN 



worklistdata2 Version 3.0 01/04/99 
05/24/99 08:18 

HNF-1672 REV. 8 Page: 1 

LABCORE Completed Worklist Report for Worklist# 29836 

Analyst: rdm Instrument: CARE32 Book#: 

Method: LA-342-100 RevlMod Fd2 
Worklist Comment: AP107 FOR @TICTOCl RTS 

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

1 B W  

1 BLNX 

2 STD 

2 STD 

3 SAKPLE 

3 SAKPLB 

4 DUP 
4 DUP 

5 TRIPL 

5 TRIPL 

6 SAMPLE 

6 SAMPLE 

7 DUP 

7 DUP 

0 

0 

0 

0 

S99T000894 0 

S99T000894 0 

S99T000894 0 

S99T000894 0 

S99T000894 0 

S99T000894 0 

S99T000895 0 

S99T000895 0 

S99T000895 0 

S99T000895 0 

OTICTOCI TIC-02 

WICTOCI TOC-02 

W I C M C 1  TIC-02 

WICTOC1 TOC-02 

WICTOC1 TIC-02 

WICTOC1 TOC-02 

WICTOCI TIC-02 

WICTOC1 TOC-02 

BTICTOCl TIC-02 

WICTOCI TOC-02 

W I c M C l  TIC-02 

WIrnOCl TOC-02 

BTICTOCl TIC-02 

WICTOC1 TOC-02 

LIQUID 1 

LIQUID 1 

LIQUID 6.028+02 

LIQUID 3,00E+03 

LIQUID N/A 

LIQUID N/A 

LIQUID 1.718+3 

LIQUID 1.118+2 

LIQUID 1.71E13 

LIQUID l.llEt2 

LIQUID N/A 

LIQUID N/A 

LIQUID 1.87Et3 

LIQUID 4. 61B+Z 

5.60Et0 

6.90B+O 

6. OOEtZ 

2.66E13 

1.7tx+03 

l.lIE+OZ 

1.76B13 

1.79E+Z 

1.77Et3 

1.49E12 

1.87Et03 

4.61E+02 

1.88~+3 

4.91812 

5.600 uglffi 
6.900 ug/mL 

99.668 % Recovely 

88.667 % Recove- 

5.000 uglffi 
40.000 ug/mL 

2.882 RPD 

46.897 RPD 

3.448 RPD 

29.231 RPD 

5.000 u g / a  
40.000 us/- 
0.533 RPD 

6.303 RPD 

Final page for worklist# 29836 

3m 5’ I24 199 
Analyst Signature Date Analyst Signature Date 

Date 

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



HNF-1672 REV. 0 
05/20/99 14:37 
w.s2 LABCORE Data Entry Template for Worklist# 

- .  
b 

-, 
Book# Y?\'LA LK, 

Analyst: Instrument: CAW2 
Method: LA-342-100 RevIMod F.2- 
Worklist Comment: AP107 FOR @TICTOCl RTS 

s Type Sample# R A Teat  Matrix Group# Project 

1 BLNK @TICTOCl LIQUID 

2 STD @TICTOCl LIQUID 

3 SAMPLE S99T000894 0 @TICTOCl LIQUID 99000198 AP107 GRAB2 
Analytes Requested: TIC-02 , TOC-02 

4 DUP S99T000894 0 @TICTOCl LIQUID 

5 SAMPLE S99T000895 0 @TICTOCl LIQUID 99000198 AP107 GRAB2 
.q- Tal+ 

Analytes Requested: TIC-02 , TOC-02 

6 DUP S99T000895 0 @TICTOCl LIQUID 

Page: 1 

!9836 

Final page for worklist # 29836 

Signature Date 

Data Entry Comments: 
I 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot &de. 
I 

*.d 2311 



HNF-1672 REV. 0 
WORKBOOK PAGE: BLANK1 

pg of Carbon = ICI-C21 

BLANK.WB1 REV 1.0 342100ML 

2232 

05/24/99 



HNF-1672 REV. 0 

STD 

WORKBOOK PAGE: STD2 

Analysis Time 
02:OO PM 

Sample Point 
AP 107 

1-11 QC Actual in uaImL = Standard Value (uaImL) 

I 

Method Detection Limit in p g h L  
QC Actual in p g h L  
QC Found in pglmL 
Percent Standard Recovery 

. -  .. - 
Sam le;Pre ' .. . , . e  QC Found in pglmL = (C1 - C2) * DF I SS 

QC Found in uaImL for TIC = 5 if C1 < C2 
1-11 

NIA 

1-11 % Recovery = QC Found I QC Actual * 100 

li Chemist 11 

STANDARD.WBl REV 1.0 342100ML 

1:\3421 OO\OUT\29836.WBI 

233 

05/24/99 08:10:40 



HNF-1672 REV. 0 
WORKBOOK PAGE: SAM3 
TlClTOC : LA-342-100 (F-2) LIQUIDS ‘-1 TOC 

Sample Size in mL 
Dilution Factor 

pg of Carbon from Baseline 

I 

pg of CarbonlmL = ( (342)  * DF I SS 
pg of CarbonlmL for TIC = 5 if C1 c C2 
pg of CarbonlmL for TOC = 40 if C1 c C2 

m- 
Method Detection Limit in pglmL 

pg of CarbonlmL 

Data Entered By: JMV Date: 05/24/99 
Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML . 4 

1:\3421 OO\OUTP9836.WBI 05/24/99 08:11:21 



HNF-1672 REV. 0 

WORKBOOK PAGE: DUP4 

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 

Data Entered By: JMV Date: 05/24/99 

Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

2x35 
05/24/99 08:12:20 



HNF-1672 R W .  0 

WORKBOOK PAGE TRIPL5 
TlClTOC : LA-342-100 (F-2) LIQUIDS -1 TOC 

Type, llsample Size in mL 
TRIPL IlDilution Factor 

pg of Carbon in Sample 
pg of Carbon from Baseline 
Known pg of C from Original Sample 1 .I 1 E+2 
Duplicate Result 1.79E+2 

44.7 
29.8 

1.71 E+3 

pg of CarbonlmL = (CI-C2) * DF I SS 
pg of CarbonlmL for TIC = 5 if C1 < C2 li Sample Prep I( pg of CarbonlmL for TOC = 40 if C1 C2 

Ij Prepared BY /I 
II JMV II Ij Chemist /I 

m- 
Method Detection Limit in pglmL 

pg of CarbonlmL 

Data Entered By: JMV Date: 05/24/99 
Signature of Chemist: Date: 
SAMPLE.WE1 REV 1.0 342100ML 

236 
05/24/99 08:12:52 



HNF-1672 REV. 0 

WORKBOOK PAGE: SAM6 

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 

WORKBOOK PAGE: SAM6 

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 

Data Entered By: JMV Date: 05/24/99 

Signature of Chemist: n A Date: 
SAMPLE.WB1 REV 1.0 

1:\3421 OO\OUT\29836.WBI 

342100ML 

' 237 
05/24/99 08:13:24 



HNF-1672 REV. 0 

WORKBOOK PAGE: DUP7 

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 

Data Entered By: J MV Date: 05/24/99 

Signature of Chemist: Date: 
SAMPLE.WBI REV 1 0  342100ML 

5x-m 
1:\342100\OUT\29836.WBI 05/24/99 08:13:49 



U S / Z : J / Y Y  14:17 FAX 3721143 2B HALL 

Sample: BASE 

FNF-1672 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

<<< BLANK ANALYSIS >>> 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = BASE 
Blank Value = N/A 

Date: 05/21/99 Time: 07:12:04 

== Reading ==== 
1 
2 
3 
4 
5 
6 
? 
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 

1 0 . 0 0  
10.50 
11.00 

Analyst : RD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.10 
0.30 
0.40 

... :.: 0 . 6 0 
: :I1 * 00 
.' ; 1 ; 2 0 

i.50 
.* C) g .70 
1.90 
2.10 
2.20 
2.40 

.'2.50 
2.70 

:.,2 . 80 
3. DO 
3.10 

.:.3.40 
'. 3,60 

, i..3 . 7 0  
3.90 

0.30 

, p .  ; 

1 

_--- ---- % Differe 
0.0 

66.6 
25.0 
33.3 
40.0 
16.6 
20.0 
11.7 
10.5 
9.5 
4.5 
8.3 
4.0 
7.4 
3.5 
6.6 
3.2 
6.0 
2.9 
5.5 
2 .? 
5.1 

@lo03 

MEYERS 

.ce == 

! 
! 

I 
I 

0 0 0 0 2  
Sample 'Run By: 

I .  



TOC- TOTAL ORGANIC CARBON ANUYSIS REPORT 
TZCTOC REV 2.0 

<cc BLANK ANALYSIS >>> 
I 

I Date: 05/21/99 Time: 07:36:22 Sample: BASE 

Sample Size = 1 uL Analyst : RD $EYERS 
Dil Factor = 1 
Blank ID # = BASE 
Blank Value = N/A 

Min Readings = 22 i 
Max Readings = 22 
% Difference = 10 i 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Analysis Time ==== ___- ___- 
0.51 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6 . 5 0  
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

Coulometer 
0.50 
2.20 
4.10 

., 5.90 
’ . 8.90 
13.80 
18.50 
; 2%. 70 
23.80 
24.90 
25.70 
2 6 . 4 0  
26.90 
27.40 
27.80 
28.10 
28.50 
28.80 
,29.00 
29.30 
29.60 
29.80 

;p::. i i  

. , ’  . . . ;  , . . .  . . .  

. .  

BLANK VALUE = 29.8 microsrams carbon 

% Difference == 
0.00 
77.27 
46.34 
30.51 
33.71 
35.51 
25.41 

__-_ _ _ - _  

2.6 
1.8 
1.8 

1.0 
1.4‘2 
1.04 
0.69 

1.01 
i . o a  

BLANK FACTOR = 29.8 / 10-99515 = 

<<<< WARNING - BLANK VALUE EXCEEDS 

.,’. i I .  +2 .71E+00  us/ in Carbon P . .:, 
‘. 

p 1.5:ug/min Carbon! ! I !  I > > >  
... . , ., . .  

. .  . . .  I . .  . 

.L ’.? . ’-: . . . .  
, .  . 

Sample Run By: 
RD MEYERS 00002 

,240 



2B HALL @005/018 
i HNF-I 672 REV. 0 I 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 25N12-E Date: 05/21/99 Time: 0 7 : 5 5 : 3 5  

Sample Size = 1 UL Analyst : RD 
Dil Factor = 1 Min Readings = 22 

MEYERS 

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2 :  
13 
1 4  
15 
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 

~ 

0.51 
1 . 0 1  
1 . 5 0  
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  

' 4 . 0 0  
4 .50  
5 . 0 0  
5 . 5 0  
6 .00  
6 .50  
7 .00  
7 . 5 0  
8 . 0 0  
8 .50  
9 .00  
9 .50  

1 0 . 0 0  
1 0 . 5 0  
1 1 . 0 0  

0 .30  
0 . 5 0  
0 .70  

i . ?  3 . 1 0  
,?41. 70 
1 5 8 . 5 0  
309 .00  
434.00 
514.60 
558 .00  
579 .70  
5 9 0 . 2 0  
595.00 
597.70 
5 9 9 . 0 0  
6 0 0 . 1 0  
600.90 
604.50 
602.10 
602,.60 
603.10 
603.50 

I . .  ;, ' : 

== Reading ==E= Analysis Time ==== Coulometer =E== % 

7 7 . 4  
9 2 . 5  
7 3 . 6  
4 8 . 7  

3 .7  
1 . 7  
0 . 8 b  
0 . 4 5  

0 . 1  
0 .13  
0 . 1 p  

1 0 . 1 p  
0 . o p  

I 
. .  . . .  , 
.. . . .  

. . I , . .  

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

USER INPUT BLANK VALUE 
BLANK VALUE = 3.848302 micrograms carbon, 
BLANK FACTOR = 3.848302 / 10 .99515  3 

SAMPLE RESULTS: 

( 6 0 3 . 5  - 3.848953 ) (1)/(1) (12) = 
- ( 603.5  - 3.848953 ) (1)/(1) - 

I . '. 
, .  . . .  
. . .I .. . 

., . .  

. .  . .  
. .  

+3.5E- 1 ug//nin Car >on 

+5.997E+02 g/L Carbon 
+4.997E+O.h Molar Carbon 

Sample Run By: 
RD MEYERS , 00002 

. .  
,.: . .  



2B HALL m 0 0 6 / 0 1 8  
U D / Z J I Y Y  14:ZZ PAX 3721143 

I 
HNF-1672 REV. 6 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

RD EYERS 1 Sample: 34N12-A Date: 05/21/99 Time: 08:08:20 

Sample Size = 1 UL Analyst : 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank V a l u e  = 2.71 ug/minute C % Difference = 10 

== Readina ==== Analvsis Time ==== Coulometer ==== % Differenbe == 
' 1  

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

- 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6 , O O  
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

0.40 
0.80 

'. 9.20 
.'127.10 
330.30 
463.10 
514.20 
534.40 
543.00 
547.60 
550.50 
552.60 
554.50 
555.90 
557.10 
558.00 
558.80 
559 .50 
560.20 
560.80 
561.40 
561.80 

.. ..., . . ... . 
: . ,  . ,.: !. . . .  
. . .  i ; .. , ,  . 

, : . . . ,  , 

..I . 

91.30 
92.761 
61.52 
28.68 
9.94' 
3.78 

0.2 
0.2 
0.1 

0.13 
0.12 
0.1L 
0.11 
0 . 0 7  

ug/ in Carbon tl 
, .  .. . . ... . .  

USER INPUT BLANK VALUE , I  

BLANK VALUE = 
BLANK FACTOR = 29.79685 / 10.99515..,.=': ' +2.7E+00 

29.79685 micrograms carbon 

<', : 

+5.320E+O. g/L Carbon 
+4.4333+0 Molar Carbon f .. . SAMPLE RESULTS: . _ ,  

( 561.8 - 29.8019 ) (1)/(1) - 
( 561.8 - 29.8019 ) (1)/(1) (12) = : > 

. .  - 

P <cc< WARNING - BLANK VALUE EXCEEDS 1,.5.;ug/min Carbon!l!! !>>> 

Sample Run By: , .  

RD MEYERS 00002 

a42 



ZB HALL @007/018 U 3 / Z j / Y Y  14:ZZ FAX 3721143 

HNF-1672 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: BLK Date: 05/21/99 Time: 08 :21 :20  1 
I 

RD MEYERS I Sample Size = 1 UL Analyst : 
Dil Factor = 1 Min Readings = 22 
Blank I D  # = Max Readings = 22 
Blank Value = . 35  ug/minute C % Difference = 101 

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

1 0  
11 
1 2  
13  
14  
15 
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 

- _ _ _  -___ Analysis Time ==== 
0 . 5 1  
1 . 0 1  
1 . 5 0  
2 .00  
2 .50  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 .00  
5 . 5 0  
6 .00  
6 .50  
7 .00  
7 .50  
8 . 0 0  
8 .50  
9 .00  
9 .50  

10.00 
10.50 
11.00 

coui ome t e r 
0.50  
0 . 9 0  
1 . 1 0  

,' 2.60  
' 4 . 0 0  
5 . 'OO 
5 . 7 0  

I 'C6.20 
6 .50  
6 . 7 0  . 
7 . 1 0  
7 . 3 0  
7 . 5 0  
7 . 8 0  
. 8 . 0 0  
8 . 2 0  
8 .40  
8 .60  

; 8 . 8 0  
9 . 0 0  
9 .30  
9 .50  

:,:: a .~ 
. .  , 

. .  ~ : ,  

% Differe 
0.0 

_ _ _ _  _ _ _ _  

1 2 . 2  
8 . 0  
4 . 6  
2 . 9  
5 . 6  
2 . 7 4  

2 . 5  
2 . 4 4  
2 . 3 9  
2 . 3 3  
2 . 2 9  
2 . 2 2  
3 .27  
2 . 1 1  

USER INPUT BLANK VALUE 
BLANK VALUE = 3.848302 micrograms carbon 
BLANK FACTOR = 3.848302 / 10 .99515  F ,  +3.5E-01  w/ 
SAMPLE RESULTS: 

+5.7E+00 _ ( 9 . 5  - 3.848654 ) (1)/(1) _ 
( 9 . 5  - 3.848654 ) (1)/(1) ( 1 2 )  = +4 .7E-01  

iin Carbon 

g/L Carbon 
Molar Carbon 

Sample Run By: 
RD MEYERS 00005 

I 243 



ZB HALL 

HNF-1672 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2 . 0  

~ 0 0 8 / 0 1 8  

Sample: ELK Date: 05/21/99 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2 . 7 1  ug/minute C 

Time: 0 8 : 3 5 : 2 1  

Analyst : RE 
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  
18 
1 9  
20 
2 1  
22 

--__ ---- Analysis Time 
0 . 5 1  
1 . 0 1  
1 . 5 1  
2 . 0 1  
2 .50  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 .00  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 .50  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  

10 .00  
1 0 . 5 0  
1 1 . 0 0  

Coulometer _ _ _ _  ---_ 
0 . 3 0  
0 .60  
1 . 4 0  
.4.60 
. 9 . 5 0  

1 3 . 4 0  
15 .40  
..16.80 
1 7 . 6 0  
18 .30  
16 .90  
1 9 . 3 0  
1 9 . 9 0  
2 0 . 5 0  
20.90 

' 2 1 . 4 0  
21 .70  
22 .00  
22 .20  

'. 22.40  
22 .60  
2 2 . 9 0  

. .. 

_ _ _ _  ---- % Differe 
0.0 
50 .O 
57 .1  
6 9 . 5  
5 1 . 5  
2 9 . 1  
1 2 . 9  

8 . 3  
4 . 5  
3 . 8  
3 .1  
2 . 0  
3 . 0  
2 . 9  
1 . 9  
2 . 3  
1 . 3  
1 . 3  
0 . 9  
0 . 8  
0 . 8  
1 . 3  

USER INPUT BLANK VALUE! 
BLANK VALUE = 29 .79685  micrograms carbon 
BLANK FACTOR = 29.79685 / 10 .99515  = +2.7E+00 ug/niin Carbon 

SAMPLE RESULTS: 
( 2 2 . 9  - 29.80959 (1)/(1) - _ e 5.00 E-13 g/L Carbon 
( 2 2 . 9  - 29.80959 ) (1)/(1) (12)  = 
e<<< WARNING - BLANK VALUE EXCEEDS 1.5  ug/min Carbon!! ! !  ! 7 > > >  

c 4 . 1 7  E-4 Molar Carbon I 

Sample Run By: 
RD MEYERS 00002 

MEYERS 

244 



U O / ; C J / Y Y  14:23 C A h  5721145 

Time: 08:52:05 

Analyst : RD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

2B HALL , 

MEYERS 

@009/018 

HNF-1672 REV. 0 . 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 ! 
Date : 05/21/99 Sample: 894 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .35 ug/minute C 

== Reading =E== 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 8.00 
17 8.50 
18 9.00 
19 9.50 
20 10.00 
21 10.50 
22 11.00 

Coulometer ==== % 

50.0 
80.9 

0.30 
0.40 
0.80 

T4.20 
26.10 83.93, 
68.90 62.12 
112.50 

.. 14 1.3 0 
157.70 
165.10 
168.30 
170.10 
171 ..lo 
171.80 
172.40 
172 .'90 
173.40 
173.80 
174.20 

175.00 
175.20 

'174.50 

... 
. .. 

. . .  . 
1 

1 
1 

USER INPUT BLANK VALUE 

BLANK FACTOR = 3.848302 / 10.99515 = 
BLANK VALUE = 3.848302 micrograms carbon 

SAMPLE RESULTS: 
( 175.2 - 3.848953 ) (1)/(1) - - +1.?14E+O? g/L Carbon 
( 175.2 - 3.848953 ) (1)/(1) (12) = +1.428E+O$ Molar Carbon 

+3.5E-01 ug/ In in Carbon 
1 

1 
1 

Sample Run By: 1 
RD MEYERS 00002 

245 



2B HALL U O / L J / Y Y  14:;?5 kAd 5721143 

HRF-1672 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

75.28 
55.94 
27.34, 
11.46 
6.55 
3.17 
3.07 

I Sample: 894 Date: 05/21/99 Time: 09:06:42 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.71 ug/minute C 

Analyst : 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 I 

2 
3 
4 
5 
6 
7 
8 
9 

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

1.01 
1.51 
2:oo 
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 

0.60 
2.20 
8 . 9 0  

20.20 
27.80 
31.40 
'33.60 
34.70 
35.80 
36.50 
37.20 
37.70 
38.30 
38.70 
39.00 
39.40 
39.70 
40.00 
40.30 
40.60 
40.90 

: . . , . .  . ., > 
. I  

I . .  . 

USER INPUT BLANK VALUE 
BLANK VALUE = 29.79685 micrograms carbon 
BLANK FACTOR = 29.79685 / 10.99515 = +2.7E+ 

Lm010/018 

0 
i 

ug/min Carbon 

SAMPLE RESULTS: 
( 40.9 - 29.79925 ) (1)/(1) - - 
( 40.9 - 29.79925 ) (1)/(1) (12) = +9.25E-O1 I Molar Carbon 
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ,ug/min Carbon! ! ! ! !>>>>/ 

I 

+l.llE+Ol 1 g/L Carbon 

Sample Run By: 
RD MEYERS 00002 



28  HALL 

0.22 
0.22 
0.22 

HNF-1672 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 I 

~ o l l / o l a  

Sample: 894OQP Date: 05/21/99 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .35 ug/minute C 

Time: 09:20:43 

Analyst : 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Differenke == 
1 0.51 0.30 
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 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

0.50 
1.00 

..6.80 
35.60 
81.10 

122.50 
149.30 
162.90 
169.60 
172.80 
174.50 
175.40 
176'. 1-0 
176.70 
177.30 
177.70 
178.10 
178.50 
178.90 
179.30 
179.60 

. .  . .. 1 

. ,  

. .  

USER INPUT BLANK VALUE 
BLANK VALUE = 3.848302 micrograms carbon 
BLANK FACTOR = 3.848302 / 10.99515 = 

SAMPLE RESULTS: 

( 179.6 - 3.849231 (1)/(1) (12) = 
( 179.6 - 3.849231 ) (1)/(1) = 

+3.5E-01 ug/min Carbon 

+1.7583+02' g/L Carbon 
+1.4653+01 Molar Carbon 

Sample Run By: 
RD MEYERS 00002 

JU 947 



U 3 / Z J / Y Y  14:24 FAA 5721145 2B HALL m012/018 

Sample: 894DYf 

HNF-1672 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Date: 05/21/99 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.71 ug/minute C 

Time: 10:00:53 I 
Analyst : RI 
Min Readings = 2; 
Max Readings = 2: 
% Difference = 1C 

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

1 0  
11 
1 2  
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 
3.20 

12.70 

_ _ _ _  _ _ _ _  

3: : 
37'. 60 

,.. 39.80 
41.00 
42.20 
42.90 
.43.60 
44.40 
45. 00 
45.50 
46.00 
46.30 
46.60 
.46.9Q 
47.20 
47.50 
47.70 

, 0 ,, i i '  

..,. 

_ _ _ _  ---- % Differ€ 
0 . c  

42.E 

74.E 
50;; 
23.E 
11.1 

5 . 5  
2.5 
2.E 
1 . 6  
1 . 6  
1 . E  
1.3 
1.1 
1.c 
0.6 
0.6 
0.6 
0.6 
0.6  
0.4 

78.1 

MEYERS 

tce == 

ug/ in Carbon 1 USER INPUT BLANK VALUE 
BLANK VALUE = 29.79685 micrograms carbon 
BLANK FACTOR = 29.79685 / 10.99515 = +2.7E+00 

SAMPLE RESULTS: 
( 47.7 - 29.8019 ) (1)/(1) - - +1.79E+Oli g / L  Carbon 
( 47.7 4 29.8019 ) (1)/(1) (12) = +1.49E+001 Molar Carbon 
< e < <  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min CarbonI!!!!>>>> 

Sample Run By: 
RD MEYERS 00002 

248 



U 5 / Z J / Y Y  14:25 FAX 3721143 

33.47 
17.50 
8.13 
3.79 
1.72 

2B HALL 

HNF-1672 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

@013/018 

Sample : 894TRP Date: 05/21/99 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .35 ug/minute c 

Time: 10:20:08 i 
Analyst : 
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 
1.00 
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 

_ _ _ _  _ _ _ _  Coulometer 
0.20 
0.50 
0.80 
6.30 
36.30 
83.10 
124.90 
151.40 
164. 80 
171.30 
174.30 
176.00 
177.00 
177.80 
178.30 
178.90 
179.40 
179.80 
180.20 
180.60 
181.00 
181.30 

_ _ _ _  _ _ _ _  

USER INPUT BLANK VALUE 
BLANK VALUE = 3.848302 micrograms carbon 
BLANK FACTOR = 3.848302 / 10.99515 = +3.5E-01 

SAMPLE RESULTS: 
_ ( 181.3 - 3.849252 (l)/(l) - 

( 181.3 - 3.849252 ) (1)/(1) (12) = 

ug/min Carbon 

1 

+1.7753+02, g/L Carbon 
+1.479E+011 Molar Carbon 

Sample Run By: 
RD MEYERS 00002 



M014/018 " . I I L . J I L . U  & * . L O  FA* J I L I I ' I J  Z t l  HALL 
i 

HNF-1672 RRI. 0 i 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Analyst : RD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Sample: 894TRP Date: 05/21/99 Time: 10:32:51 ~ 

MEYERS Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.71 ug/minute C 

== Reading ==== Analysis Time ==== Coulometer ==== % 
1 0.51 0.40 
2 1.01 0.70 42.8 
3 1.50 2.60 73.06 

5 2.50 23.70 51.48 
6 3.00 31.70 25.24 

4 2.00 11.50 77.39, 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

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 

35.60 
37.40 
38.80 
39.80 
40.50 
41.10 
41.60 
42.20 
42.50 
42.90 
43.20 
43.50 
43.80 
44.10 
44.50 
44.70 

USER INPUT BLANK VALUE 
BLANX VALUE = 29.79685 micrograms carbon 
BLANK FACTOR = 29.79685 / 10.99515 = 

SAMPLE RESULTS: 

( 44.7 - 29.8019 ) (1)/(1) (12) = 
- ( 44.7 - 29.8019 ) (1)/(1) - 

10.9 
4.8 
3.6 
2.5 
1.7 
1.4 
1.2 
1.4 
0.7 
0.9 
0.6 
0.6 
0.6 
0.6, 
0.9 
0.4 

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

Sample Run By: 1 
RD MEYERS 00002 

in Carbon 

g/L Carbon 
Molar Carbon 



@lOl5/018 

SAMPLE RESULTS: 
( 1876.2 - 3.849231 ) (1)/(1) = 
( 1876.2 - 3.849231 ) (1)/(1) (12) = , .  

U J l L J l Y Y  1 4 : L O  FAA J ( Z 1 1 4 5  2B HALL 

. . .  

-, 

HNF-1672 REV. 0 

Sample Run By: 
FtD MEYERS 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

00002 

Sample: 895 Date: 05/21/99 Time: 10:45:58 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .35 ug/minute C 

I Analyst : RD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 i 

== Reading ==== Analysis Time ==== Coblometer ==== % Differer 
1 0.51 \ 0.30 
2 
3 
4 
5 
6 
7 
8 
9 

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

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 

1- 

I 

i 

BLANK VALUE = 3.848302 micrograms ca 

I +3.5E-Of 

USER INPUT BLANK VALUE 

BLANK FACTOR = 3.848302 / 10.99515 

O . O (  
50.0( 
4 5 . 4 f  
98.1( 
84.4: 

33.5 55*63 

0e51 0.3 

0.1 O-l! 

18.0 

2.4 
1.1 

0.20 

0 . 0  
0 . 0  

1 
1 

ug/min Carbon 

+1.87243+03 g/L Carbon 
+1.56033+02 Molar Carbon 



U J ~ L J ~ Y Y  14:26 FAA 3721143 2B HALL 

HNF-1672 REV. 0 

Sample: 895 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Date: 05/21/99 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2 . 7 1  ug/minute C 

@016/018 

Time: 1 0 : 5 9 : 1 1  I 
RD EYERS r Analyst : 

Min Readings = 22 
Max Readings = 22 
% Difference = 1 0  , I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
18 
1 9  
20 
2 1  
22 

0 . 5 1  
1 . 0 1  
1.51 
2 .00  
2 . 5 0  
3 .00  
3 .50  
4 . 0 0  
4 . 5 0  
5 .00  
5 .50  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 .00  
9 .50  

1 0 . 0 0  
1 0 . 5 0  
1 1 . 0 0  

1 . 3 0  
2 . 1 0  

29.80 
109 .60  
225 .80  
349.30 
418.00 
449 .20  
464.40 
471.10 
475.80 
478 .70  
480 .60  
482.80 
484.10 
485 .50  
486 .50  
487 .20  
488.10 
488 .90  
489 .60  
490.40 

I 

38 .10  
92 .95  
72.81,  
51 .46:  
35.361 
16.441 

6.951 
3 . 2 7  
1 . 4 2  
0 . 9 9  
0 . 6 1  
0.401 
0 . 4 6  
0.271 
0 . 2 9 ,  

0.14; 
0.181 
0 . 1 6 '  
0 . 1 4  
0 . 1 6 ,  

0.211 

USER INPUT BLANK VALUE 

BLANK FACTOR = 29 .79685  / 10 .99515  = 

SAMPLE RESULTS: 

BLANK VALUE = 29 .79685  micrograms carbon 
+2.7E+00 .ug/mjn Carbon 

- ( 490.4  - 29 .80471  ) (1)/(1) - 
( 490 .4  - 2 9 . 8 0 4 7 1  ) (1)/(1) (12)  = 
<e<< WARNING - BLANK VALUE EXCEEDS 1 . 5  ug/min Carbon!! ! ! l > > z > \  

+4 .6063+02;  g/L Carbon 
+3.8383+011 Molar Carbon 

Sample Run By: 
RD MEYERS 00002' 



U J ~ L J ~ J Y  14:LO FAA 5/21143 2B HALL 

HNF-1672 REV. 0 

57.80 
35.21 
18.93 
9.38 
4.94 
2.81 
1.21 
0.61, 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT I 
TICTOC REV 2.0 

RD EYERS 1 Sample: 895DUP Date: 05/21/99 Time: 11:11:52 

Sample Size = 1 uL Analyst : 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = .35 ug/minute C % Difference = 10 1 

I 

== Readinq ==== Analysis Time ==== Coulometer ==== % Difference == - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

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

- 
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 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

0.50 
1.00 
1.60 

47.90 
338.70 
802.60 
1238.70 
1527.90 
1686.00 
1773.60 
1824.90 
1847.30 
1858.70 
1865.30 
1869.20 
1872.30 
1874.40 
1876.40 
1878.30 
1879.50 
1880.80 
1881.90 

USER INPUT BLANK VALUE 
BLANK VALUE = 3.848302 micrograms carbon 
BLANK FACTOR = 3.848302 / 10.99515 = 

SAMPLE RESULTS: 
- ( 1881.9 - 3.849316 ) (1)/(1) - 

( 1881.9 - 3.849316 ) (1)/(1) (12) = 

@017/018 

c3.5E-01 ug/min Carbon 

+1.8781E+O3 g/L Carbon 
+1.5650E+O$ Molar Carbon 

Sample Run By: 
RD MEYERS 00002 1 

253 



TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 895DUP Date: 05/21/99 Time : 11 : 24 : 24 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.71 ug/minute C 

Analyst : RD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Differer 
1 0.51 1.10 
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 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

2.10 
8.30 

65.60 
165.00 
305.10 
403.80 
455.50 
481 .OO 
493.60 
499.90 
505.00 
508.30 
510.90 
513.00 
514.90 
516.20 
517.50 
518.50 
519.50 
520.30 
521.10 

, .  . .. .. 
. . .  . 

USER INPUT BLANK VALUE 
BLANK VALUE = 29.79685 micrograms carbon 
BLANK FACTOR = 29.79685 / 10.99515 = +2.7E+00 

O . O (  
47.6; 
74.7( 
87.3E 
60.24 
45.9; 
24.44 
11.35 
5.3c 
2.5F 
1.2c 
1.03 
0.62 
0.53 
0.43 
0.3; 
0.25 
0.25 
0.15 
0.15 
0.15 
0.15 

@018/018 

1 

ug/m n Carbon t 
! SAMPLE RESULTS: 

( 521.1 - 29.8019 ) (1)/(1) - - +4.9133+02 g/L Carbon 
( 521.1 - 29.8019 ) (1)/(1) (12) = +4.0943+01 Molar Carbon 
c<<<  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!l!l>>>> 

Sample Run By: 
RD MEYERS 00002 



HNF-1672 REV. 0 

RADIOCHEMICAL ANALYSIS 



HNF-1672 REV. 0 
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worklistdata2 Version 3.0 01/04/99 HNF-1672 RE\/. 0 Page: I 
05/23/99 08:49 

LABCORE Completed Worklist Report for Worklist# 29803 

Analysk scl Instrument: AB16 Book#: 

Method LA-508-101 Rev/Mod 6 -0 

Worklist Comment: AP107 FOR @ALPHAOl, RLC 

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

5 DOP S99T000894 0 aPIW.01 ALPHA01 LIQUID 7.9lE-4 7.63E-4 3.604 RPD 

6 SAMPLE S99TOOQ895 0 a P H A O 1  ALPHA01 LIQUID U/A < 4.94E-03 

1 

1 

1 

1 

Final page for worklist# 29803 

Analyst Signature Date Analyst Signature Date 

2yw'cyp 9 
Date 



HNF-1672 REV. 0 
05/20/99 09:13 Page: 1 
w.72 LABCORE Data Entry Template for Worklist# 29803 

Analyst: 5. L Instrument: AB00 Book# . b B J - ?  
Method: LA-508-101 Rev/Mod G-0 
Workliit Comment: AP107 FOR @ALPHAOI, RLC 

S W e  Sample# R A Test Matrix Group# Project 

1 STD @ALPHA01 LIQUID 

2 BLNK @ALPHA01 LIQUID 

3 BLNK/BKG @ALPHA01 LIQUID 

4 SAMPLE S99T000894 0 @ALPHA01 LIQUID 
Analytes Requested: ALPHA01 , ALPHAOlE 

5 DUP S99T000894 0 @ALPHA01 LIQUID 

6 SAMPLE S99T000895 0 @ALPHA01 LIQUID 
Analytes Requested: ALPHA01 , ALPHAOlE 

I DUP S99T000895 0 @ALPHA01 LIQUID 

8 SAMPLE S99T000896 0 @ALPHA01 LIQUID 
Analytes Requested: ALPHA01 , ALPHAOlE 

9 DUP S99T000896 0 @ALPHA01 LIQUID 

10 SAMPLE S99T000897 0 @ALPHA01 LIQUID 
Analytes Requested: ALPHA01 , ALPHAOlE 

il DUP S99T000897 0 @ALPHA01 LIQUID 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

99000198 AP107 GRAB2 

Final page for worklist # 29803 

Signature Date 

Duta Entry Comments. 

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



WPLE SUE In mL (SS) 
LUTDN FACTOR (DF) 
rmomo BOOK NUMBER (Std BN) 

HNF-1672 REV. 0 

1.001 

A -  SLH2 Date: 23-Mav-99 
db-YMR4 SAC Date: 2 - Y h 1 9  

STANDARD.WB1 Rev. 1.0 508101ML 0 U lJ 



HNF-1672 REV. 0 

SCL Dats: %May49 
SAC Date: 39f i -99 

BLANKWBl Rev. 1.0 0 '  



HNF-1672 REV. 0 

SCL Date: 2 3 - M a y a  

SAMPLE.WB1 Rev. 1.0 J 
SAC Date: a.*w'74 99 1 



HNF-1672 REV. 0 

l y s t  SCL Date: PMay-99 

ignature of Chemist i2d.V-s. SAC Oats:29mw 9.7 
SAMPLE.WB1 Rev. 1.0 U sos1OflrlL U ’  



HNF-1672 RRI. 0 

~ C o Y n t R s t i ) )  = (TCICT)-BKG 
HA TOTAL v c i l l  = Re*1000mUL'DF *DDF I ( EFF*SS *ZZOWMpdvCi ) 

PHA TOTAL pWmL = ALPHA TOTAL ~ C i n  I lMOmL/L 
Relstive counting Enor = [ I(Tb 
Daectiar Levels and Lso.Thon values nredetennined fran Pmcsdure LAMsoo2. 

Roat of TC + BKG *CT) I (TC - BKG CT)I ] l.96*100 

,. SCL Date: 23-May49 
ignature of chemkt 6& SAC Date: Z+n.&.q 9 y  

SAMPLE.WB1 Rev. 1.0 u 5oBIOlML 
U 



IPLE RATE) as AP 

eplicate co 
aximum Cc 

I in pClR 
1 in pClR 

l y s t  SCL Dats: PMay-89 

i g m r e  of Chemist 1.2 1 SAC Date: &9&97 
SAh4PLE.WBI Rev. 1.0 U 508101M61 U ’  



HNF-1672 REV. 0 

SarnpleCOuntRate) = (TC/CT)-BKG 
HATOTALpCi Rs'lMX)mUL*DF*DDF/ (EFF'SS'PMWOdpmllCi) 
HATOTALpCimL = ALPHATOTALpCiIIWanUL 

E m  = [ I(l-m Square Rootd TC + BKG*CT) / (TC - BKG CT)I ]* l .Se* 100 
~ L w e * n d L . a T h s n V s k u S n d e t s m w n e d  . frmPmcedunlA4oam2. 

l p t  SCL Date: PMay-99 

SAMPLE.WB1 Rev. 1.0 508101ML U J 
igmbre of Chemist SAC Date: 94m- P 9  

265 
oy2Mg 



HNF-I 672 REV. 0 

SCL Date: 23-May-= 

ignalure of Chemist I SAC bte: 24meh 79 
c/ 508101ML u SAMPLE.WB1 Rev. 1.0 

, 

05/23189 



HNF-1672 REV. 0 

sMlpleCountRate) (TC/CT)-BKG 
HA TOTAL ~ C i l l  
HATOTAL pCimL = ALPHATOTAL pCi11000mlR 

= Rs 1WOmLA DF DDF I ( EFF SS * v u C i  ) 

ReQtive COWltW Erm [ IFs Squsn RoatdTC + BKQ*CT) I (TC - BKG CT)I ] *I.=* 100 
~L9VdSsndhThsnVskreCrSredetemuned ’ hrmPmcadwbLA6osw2. 

SCL Dab: 22-May40 

i gwre  of Chemist AYLA SAC Date: 34h, y p  
SAMPLE.WB1 Rev. 1.0 u 508101ML U 



HNF-1672 REV. 0 

- SCL Dats: PMay-98 

igmture of Chemist ,a, l / A  / SAC Date: w m q  Y 9  
SAMPLE.WB1 Rev. 1.0 u 508101ML U 



worklistdata2 Version 3.0 01/04/99 
05/24/99 09:33 

HNF-I 672 REV. 8 Page: I 

LABCORE Completed Worklist Report for Worklist# 29805 

Analyst: no Instrument: GEA02 

Method LA-548-121 Rev/Mod - 
Worklist Comment: AP107 FOR @GEA-03, RLC 

Book#: 46B57 

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

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

. .  

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



Page: 2 
HNF-1672 REV. g) 

worklistdata2 Version 3.0 01/04/99 
05/24/99 09:33 

LABCORE Completed WorMist Report for Worklist# 29805 
Seq 'WPe SamPl& K A Test Matnx Act ual Found 1IL or Yield U Ult 
4 D W  S99T000894 0 ME&-03 CEl44Oa LIQUID c1.66e-1 c1.66a-1 RPD 
4 DIIP S99T000894 0 -EA-03 CB14402B LIQUID 1 % Ct Error 

4. 
4 D W  S99T000894 0 -E&-03 W15402B LIQUID 1 % Ct Error 

4 D W  S99TOOO894 0 %EA-03 Pd22602E LIQUID 1 % Ct Error 

5 SAUTLE S99T000895 0 WE&-03 W94-02B LIQUID % ct. BrrOl 
5 

5 SAKPLE S99T000895 0 %El-03 CS13402E LIQUID 

* a  

5 SAMPLE S99T000895 0 %E&-03 RAZ2602E LIQUID % Ct. Error 

6 D W  S99T000895 0 ME&-03 NB94-02B LIQUID 1 n/a 

I 
I 

E&-03 COS042 STQUID 

7 

7 

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



worklistdata2 Version 3.0 01/04/99 
05/24/99 09:33 HNF-1672 REV. 8 Page: 3 

LABCORE Completed Worklist Report for Worklist# 29805 
Seq ' I W  Sample# K A 'Test Matnx Act Ual Found UL or Yield U nit . 

7 S M L B  S99T000896 0 =BPI-03 RV10602B LIQUID N/A =/a % Ct. aeT'o1 

@ZBPI-O3 .Wt5502B 

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

' 271 



worMistdata2 Version 3.0 01/04/99 
05/24/99 09:33 

MNF-1672 REV. 0 Page: 4 

LABCORE Completed Worklist Report for Worklist# 29805 
Seq 'IPP Sample# K A 'lest Matnx Actual ' k' ound UL or Yield U nit . 

10 DUP ~ 9 9 ~ 0 0 0 8 9 7  o WKA-03 co6o-oa LIQUID c i . 7 8 e - 3  <a.05~-3 RPD 

10 D W  S99TOOO897 o W E A - O ~  m a 6 o a e  LIQUID 1 % C t  Error 

Comments Section: 
Comments for sample# S99T000894 and test @GEA-03 

DL=O => d a .  

Comments for sample# S99T000895 and test @GEA-03 . 
DL=O => d a .  

Comments for sample# S99T000896 and test @GEA-03 
DL=O => d a .  

Comments for sample# S99T000897 and test @GEA-03 , 
DL=O => n/a. 

Final page for worklist# 29805 

Analyst Signature Date Analyst Signature Date 

5-d Y - 79 
Date 

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

' 272 



05/21/99 14:48 HNF-1672 REV. 0 Page: I 
ws2 LABCORE Data Entry Template for Worklist# 29805 

Method: LA-548.121 Rev/Mod F - 0  
Worklist Comment: AP107 FOR @GEA-03, RLC 

S Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

@GEA-03 LIQUID 

@GEA-03 LIQUID 

3 SAMPLE S99T000894 0 @GEA-03 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: CE14402 , CE14402E, CO60-02 , C060-02E, CS13402 , 

CS13402E, CS13702 , CS13702E, EU15402 , EU15402E. EU15502 , 
EU15502E, NB94-02 , NB94-02E, RA22602 , RA22602E, RU10602 , 
RU10 6 0 2E 

4 DUP S99T000894 0 @GEA-03 LIQUID 

5 SAMPLE S99T000895 0 @GEA-03 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: CE14402 , CE14402E. CO60-02 , C060-02E, CS13402 , 

CS13402E, CS13702 , CS13702E, EU15402 , EU15402E, EU15502 , 
EU15502E, NB94-02 , NB94-02E, RAZZ602 , RA22602E, RU10602 , 
RUlO6 02E 

6 DUP S99T000895 0 @GEA-03 LIQUID 

7 SAMPLE S99T000896 0 @GEA-03 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: CE14402 , CE14402E, CO60-02 , C060-02E, CS13402 , 

CS13402E, CS13702 , CS13702E, EU15402 , EU15402E, EU15502 , 
EU15502E. NB94-02 , NB94-02E, RA22602 , RA22602E, RU10602 , 
RU106 02E 

8 DUP S99T000896 0 @GEA-03 LIQUID 

9 SAMPLE S99T000897 0 @GEA-03 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: CE14402 , CE14402E. C060-02 , C060-02E, CS13402 , 

CS13402E, CS13702 , CS13702E. EU15402 , EU15402E, EU15502 , 
EU15502E, NB94-02 , NB94-02E. RA22602 , RA22602E, RU10602 , 
RUlO6 02E 

10 DUP S99T000897 0 @GEA-03 LIQUID 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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ws2 LABCORE Data Entry Template for Worklist# 29805 

Sample# R A Test Matrix Group# Project 

Final page for worklist # 29805 

Datu Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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HNF-1672 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 21-MAY-1999 15:55:59.47 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Worklist #: 29805 
Sample ID: WL29805-STD 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 

Geometry: 42 
File Number: dka300:[spec.GEA2]2g2597.cnf 

Count Time: 0 00:50:00.00 sec 
Real Time: 0 00:50:23.36 sec 
Dead Time: 0.8% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 21-MAY-1999 15:05:02.22 
Decayed to: 21-MAY-1999 15:05:02.22 

Analysis Library: ENVGEA 
Analyst: NEW 

Standard Deviations: 2 

Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 

Removed by: . A  

Verified bv: 

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 

0 661.68* 5790 1.49 1323.23 1316 14 2.8 
0 1173.19 2848 1.91 2346.39 2337 18 4.2 
0 1332.40 2682 1.94 2664.88 2655 18 4.1 

CS-137 8.46 
CO-60 5.62 
CO-60 5.85 



HNF-1672 REV. 0 
Page : 2 

Acquisition date : 21-MAY-1999 15:05:02 
Summary of Nuclide Activity 
Sample ID : WL29805-STD 

Total number of lines in spectrum 3 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 3 100.00% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlif e Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 5.7343+00 5.734Ef00 0.167E+00 2.91 
CS-137 30.00Y 1.00 8.4563+00 8.456E+OO 0.239E+OO 2.83 - - - - - - - - - - - - - - - - - - 

Total Activity : 1.419E+01 1.419E+01 

Grand Total Activity : 1.419E+01 1.419E+01 

Flags: "K" = Keyline not found "Mat = Manually accepted 
"E" = Manually edited rlAtl = Nuclide specific abn. limit 



WNF-1672 REV. 8 
Minimum Detectable Activity Report Page : 3 
Sample ID : WL29805-STD Acquisition date : 21-MAY-1999 15:05:02 

Nuclide 

BE-7 
NA-24 
K-40 
AR-41 
SC-4 6 
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 
RUM- 10 6 
AG-108m 
CD-109 
AG-11OM 
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-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 

TE-123m 

XE-13lm 

Bckgnd 
Sum 

271. 
13. 
108. 
22. 
140. 
320. 
148. 
149. 
158. 
143. 
119. 
322. 
244. 
244. 
4. 
47. 
176. 
141. 
222. 
163. 
145. 
280. 
234. 
318. 
365. 
150. 
332. 
286. 
255. 
287. 
345. 
320. 
169. 
167. 
15. 
370. 
172. 
4. 

329. 
353. 
353. 
316. 
27. 
269. 
271. 
268. 
314. 
165. 
305. 
273. 
143. 

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 

MDA 
(uci/L) 

7.11533-01 
4.48543-02 
1.12343+00 
6.17133-02 
1.09923-01 
5.44323-01 
8.95393-02 
9.09223-02 
9.06533-02 
1.93553-01 
1.99733-01 
7.98093-02 
1.72633+01 
7.80583-02 
3.50393-02 
2.33183+01 
1.00683-01 
3.52453-01 
7.62923-02 
1.47653+00 
8.67003-02 
1.34593+00 
9.66463-02 
1.03063-01 
4.48833-02 
7.00273-02 
2.49083-01 
1.33133+01 
1.40903+01 
7.24193-02 
1.88393+00 
9.75383-02 
7.45213-02 
9.37073-02 
1.0214E-01 
4.79063-02 
2.70163-01 
3.24493-02 
7.40073-02 
3.36693-01 
6.72733-01 
1.28923-01 
1.64873-01 
1.49743-01 
9.21953-02 
2.10063-01 
5.92243-02 
6.97423-02 
7.48653-01 
1.01993+01 
1.18243+00 

' 277 



HNF-1672 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL29805-STD Acquisition date : 21-MAY-1999 15:05:02 

Nuclide sum ( keV ) (uci/L) 
Bckgnd Energy MDA 

PB-212 
BI-214 
PB-214 
RA-2 2 4 
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 

403. 
187. 
297. 
416. 
430. 
214. 
306. 
285. 
298. 
297. 
385. 
157. 
270. 
437. 
271. 
318. 
167. 
317. 
362. 
289. 
282. 

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 

1.1014E-01 
1.71443-01 
2.88313-01 
1.24263+00 
1.22173+00 
4.30743-01 
4.31643+00 
1.96893-01 
7.85073+01 
1.34073-01 
4.35823+01 
1.63693+01 
2.83233+00 
7.48903-02 
3.97993-01 
1.68273-01 
3.90553-01 
1.77823-01 
5.95133+02 
3.84423-01 
1.13833-01 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 21-MAY-1999 18:53:41.11 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 29805 
Sample ID: WL29805-BLK 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 
File Number: dka300:[spec.GEA2]2g2598.cnf 
Geometry : 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:30:27.64 sec 
Dead Time: 0.3% 

Removed'by: 

Verified by: 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 21-MAY-1999 16:22:42.21 
Decayed to: 21-MAY-1999 16:22:42.21 

Analysis Library: ENVGEA 
Analyst: GL 

Standard Deviations: 2 

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 14:49:59.73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 
***** No peaks found ***** 



HNF-1672 REV. 0 
Summary of Nuclide Activity 
Sample ID : WL29805-BLK 

Page : 2 
Acquisition date : 21-MAY-1999 16:22:42 

**** There are no nuclides meeting summary criteria **** 
Flags: "K" = Keyline not found "M" = Manually accepted 

"E" = Manually edited "A" = Nuclide specific abn. limit 



HNF-1672 REV. 0 

Minimum Detectable Activity Report 
Sample ID 

Nuclide 

BE-7 
NA-24 
K-40 
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 

CD-109 
AG-110M 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-137 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 

AG-108m 

XE-13lm 

: WL29805-BLK 

Bckgnd 
Sum 

107. 
13. 

324. 
26. 
58. 

151. 
58. 
44. 
43. 
30. 
18. 
38. 

169. 
139. 
139. 
10. 
30. 
36. 
54. 
83. 
57. 
52. 
165. 
71. 
107. 
199. 
63. 

104. 
142. 
132. 
111. 
204. 
113. 
69. 
44. 

307. 
20. 

203. 
70. 
14. 

195. 
171. 
171. 
193. 
37. 
172. 
85. 
147. 
151. 
73. 
139. 

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 
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 

Page : 3 
Acquisition date : 21-MAY-1999 16:22:42 

MDA 
(uCi/L) 

1.5378E+Ol 
1.5478Ef00 
6.4109E+01 
2.96623+00 
2.43633+00 
1.27993+01 
1.93443+00 
1.7228E+QO 
1.66623+00 
3.1350E+00 
1.63893+00 
3.92873+00 
1.96923+00 
4.43783+02 
2.00383+00 
1.72293+00 
6.32853+02 
1.6157E+00 
7.56763+00 
1.60943+00 
3.0261E+01 
1.8101E+00 
3.51283+01 
1.84343+00 
2.05803+00 
1.1269Ef00 
1.5679Ef00 
4.81373+00 
3.1995Ef02 
3.45563+02 
1.55093+00 
4.92503+01 
1.99163+00 
1.63983+00 
1.68203+00 
4.1384E+OO 
8.04493+00 
1.2070E+00 
5.96303+00 
1.81663+00 
1.93533+00 
7.98743+00 
1.59593+01 
3.42643+00 
6.35893+00 
4.06183+00 
1.78263+00 
5.3084Ef00 
1.3998E+OO 
1.59073+00 
1.7275Ef01 



HNF-1672 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL29805-BLK Acquisition date : 21-MAY-1999 16:22:42 

Bckgnd 
Nuclide Sum 

PB-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

127. 
60. 

225. 
102. 
176. 
235. 
215. 
65. 

197. 
160. 
145. 
116. 
170. 
41. 
143. 
215. 
173. 
162. 
30. 
190. 
190. 
153. 
173. 

Energy MDA 
(kev) (uci/L) 

46.50 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 
312.17 
245.34 
1001.03 

63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59 * 54 
74.67 

2.38723+02 
2.64303+01 
2.79943+00 
4.33023+00 
1.67753+01 
3.19043+01 
2.94243+01 
8.23623+00 
1.17623+02 
5.02053+00 
1.86803+03 
2.87923+00 
9.90123+02 
2.91663+02 
7.04033+01 
1.78893+00 
1.07853+01 
4.1113E+00 
6.0113E+00 
4.72793+00 
1.46883+04 
9.53603+00 
3.03223+00 



HNF-1672 REV. [? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 22-MAY-1999 00:42:15.00 * I  

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

Worklist #: 29805 
Sample ID: S99T894-SAM 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 
File Number: dka300:[spec.GEA2]2g26OO.cnf 
Geometry : 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:34:08.50 sec 
Dead Time: 2.7% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 21-MAY-1999 22:07:36.53 
Decayed to: 21-MAY-1999 22:07:36.53 

Analysis Library: ENVGEA 
Analyst: SLH2 

Standard Deviations: 2 

Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 

Removed by: 

Verified by: 

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 

CS-137 3.6863+04 0 661.65* 749628 1.48 1323.18 1315 16 0.2 
0 1460.78* 46 1.76 2921.71 2915 14 94.9 K-4 0 34.1 

283 



HNF-1672 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T894-SAM 

Page : 2 
Acquisition date : 21-MAY-1999 22:07:36 

Total number of lines in spectrum 2 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 2 100.00% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error 
wc. 3 . 4 m  7 A Q p L " 1  I) ?Icx:lnl 
CS-137 30.00Y 1.00 3.6863+04 3.6863+04 Of009E+04 

_.add I " -  

--------- - - - - - - - - - 
Total Activity : 3.6903+04 3.690E+04 

Grand Total Activity : 3.6903+04 3.690E+04 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited '*At1 = Nuclide specific abn. limit 



HNF-1672 REV. 0 

Minimum Detectable Activity Report Page : 3 
Sample ID : S99T894-SAM Acquisition date : 21-MAY-1999 22:07:36 

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- 10 6 

CD-109 
AG-11OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 
XE-13lm 
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 

AG-108m 

TE-123m 

TE-125m 

Bckgnd 
Sum 

22663. 
19. 
31. 
58. 

18674. 
53. 
54. 
58. 
37. 
20. 
35. 

20649. 
11631. 
11629. 

7. 
42. 
50. 
94. 

14153. 
4878. 

96. 
16652. 
16289. 
20196. 
20035. 
4993. 

23629. 
18002. 
15360. 
19277. 
20430. 
18819. 
4925. 

56. 
16. 

20334. 
8405. 

12. 
19940. 
19941. 
19942. 
19217. 

26. 
16600. 
18487. 
15590. 
19934. 
5550. 

19941. 
14981. 

102. 

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 

MDA 
(uCi/L) 

2.1237Ef02 
1.83653+00 
3.24313+00 
2.44113+00 
1.36313+02 
1.8542Ef00 
1.89653+00 
1.9017E+00 
3.47903+00 
1.73303+00 
3.80443+00 
2.09263+01 
3.88683+03 
1.75803+01 
1.44243+00 
7.38323+02 
1.86673+00 
9.76603+00 
1.98353+01 
2.62193+02 
2.40313+00 
3.39373+02 
2.62763+01 
2.6902E+01 
1.0909E+01 
1.30923+01 
6.88113+01 
3.45303+03 
3.56933+03 
1.94453+01 
4.76093+02 
2.44843+01 
1.3061E+01 
1.88023+00 
7.57943+00 
1.1651E+01 
6.14663+01 
1.73393+00 
1.8885Ef01 
8.30063+01 
1.65873+02 
3.29333+01 
5.45793+00 
3.8395E+01 
2.48963+01 
5.23733+01 
1.54443+01 
1.3114E+01 
1.98163+02 
2.47693+03 
3.38353+01 



HNF-1672 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T894-SAM Acquisition date : 21-MAY-1999 22:07:36 

Bckgnd 
Nuclide sum 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TU-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TU-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

22973. 
4977. 
18798. 
22823. 
26332. 

72. 
16602. 
16755. 
15435. 
18719. 
22423. 

51. 
15450. 
26119. 
16607. 
17308. 

41. 
17535. 
20024. 
15276. 
15857. 

Energy MDA 
( k W  (uCi/L) 

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 

2.73243+01 
2.87933+01 
1.70443+02 
3.04363+02 
3.14303+02 
8.65663+00 
1.04143+03 
4.93413+01 
1.84933+04 
3.48433+01 
1.09233+04 
3.2345E+02 
7.00233+02 
1.90373+01 
1.01713+02 
4.08073+01 
6.85933+00 
4.37633+01 
1.45243+05 
9.14423+01 
2.79013+01 



HNF-1672 REV. 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 Laboratory Counting Room 22-MAY-1999 03:46:17.69 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 29805 
Sample ID: S99T894-DUP 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 
File Number: dka3OO:[spec.GEA2]2g2602.cnf 
Geometry: 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:34:04.70 sec 
Dead Time: 2.6% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 22-MAY-1999 01:11:41.01 
Decayed to: 22-MAY-1999 01:11:41.01 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: SLH2 
Background Subtract: DKA3OO:[SPEC.GEAZ]ZGBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 

Removed by: 

Verified by: 

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 

CS-137 3.6593+04 0 661.65* 744171 1.48 1323.18 1315 16 0.2 



Summary of Nuclide Activity 
Sample ID : S99T894-DUP 

Total number of lines in spectrum 
Number of unidentified lines 
Number of lines tentatively identi 

HNF-1672 RW. 0 
Page : 2 

Acquisition date : 22-MAY-1999 01:11:41 

1 
0 

ied by NID 1 100.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CS-137 30.00Y 1.00 3.6593+04 3.659E+04 0.009E+04 0.24 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

- - - - - - - - - --------- 
Total Activity : 3.6593+04 3.659E+04 

Grand Total Activity : 3.6593+04 3.6593+04 

Flags: "K" = Keyline not found 
vlEvt = Manually edited 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 



HNF-1672 REV. 0 

Minimum Detectable Activity Report Page : 3 
Acquisition date : 22-MAY-1999 01:11:41 Sample ID : S99T894-DUP 

Nuclide 

BE-7 
NA-24 
K-4 0 
AR-4 1 
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 

CD-109 
AG-110M 
SN-113 

SB-124 
SB-125 

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 

AG-108m 

TE-123m 

TE-125m 

XE-13lm 

Bckgnd 
sum 

22723. 
16. 

327. 
20. 
65. 

18329. 
73. 
49. 
53. 
39. 
19. 
52. 

20542. 
11546. 
11543. 

8. 
43. 
52. 

113. 
14114. 
4947. 
110. 

16419. 
16188. 
20162. 
20153. 
5008. 

23487. 
17666. 
15004. 
18663. 
19871. 
18788. 
5067. 

51. 
15. 

19956. 
8540. 

14. 
19895. 
20041. 
20040. 
19365. 

42. 
16496. 
18065. 
15325. 
19580. 
5378. 
19805. 
14798. 

Energy 
( k W  

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 

MDA 
( uCi / L) 

2.12653+02 
1.7051E+00 
6.43973+01 
2.63263+00 
2.56833+00 
1.3505E+02 
2.16393+00 
1.81733+00 
1.8242E+OO 
3.5502E+OO 
1.6910E+00 
4.54933+00 
2.08723+01 
3.87273+03 
1.75163+01 
1.54143+00 
7.47303+02 
1.90413+00 
1.06993+01 
1.98083+01 
2.64033+02 
2.55763+00 
3.36993+02 
2.61953+01 
2.68793+01 
1.0941E+01 
1.3112E+01 
6.8605Ef01 
3.4208Ef03 
3.52793+03 
1.9134Ef01 
4.69553+02 
2.44653+01 
1.32463+01 
1.81393+00 
7.28163+00 
1.15423+01 
6.19533+01 
1.84653+00 
1.88643+01 
8.32113+01 
1.66273+02 
3.30593+01 
6.78163+00 
3.82743+01 
2.46113+01 
5.19293+01 
1.5307E+01 
1.2911E+01 
1.9748E+02 
2.46183+03 



HNF-1672 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T894-DUP Acquisition date : 22-MAY-1999 01:11:41 

Bckgnd Energy 
Nuclide Sum (kev) 

BI-212 
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-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

113. 
22874. 
4973. 
18633. 
22627. 
25671. 

92. 
16463. 
16464. 
15016. 
18723. 
22142. 

34. 
15181. 
25420. 
16514. 
17394. 

39. 
17423. 
19853. 
15116. 
15717. 

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 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uCi/L) 

3.55183+01 
2.72663+01 
2.87833+01 
1.69633+02 
3.03053+02 
3.10343+02 
9.69863+00 
1.03703+03 
4.89133+01 
1.82413+04 
3.48463+01 
1.08543+04 
2.69033+02 
6.94133+02 
1.87813+01 
1.01433+02 
4.09093+01 
6.72243+00 
4.36243+01 
1.44633+05 
9.09653+01 
2.77783+01 



HNF-1672 REV. 8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 22-MAY-1999 06:25:42.13 * 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 29805 
Sample ID: S99T895-SAM 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 

Geometry: 42 
File Number: dka3OO:[spec.GEA2]2g2603.cnf 

Count Time: o 02:30:00.00 sec 
Real Time: 0 02:36:38.10 sec 
Dead Time: 4.2% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 22-MAY-1999 03:48 
Decayed to: 22-MAY-1999 03:48 

Analysis Library: ENVGEA 
Analyst: SLH2 
Background Subtract: DKA300:[SPEC.GEA2 

Standard Deviations: 2 

33.93 
33.93 

2 GBACK 

Removed bv: 

Verified by: 

>>>>>>>>>> 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 

0 661.67* 1357961 1.49 1323.21 1315 16 0.2 
0 1323.31 64 2.15 2646.71 2641 14 43.2 

CS-137 6.678E+O4 



Summary of Nuclide Activity 
Sample ID : S99T895-SAM 

Page : 2 
Acquisition date : 22-MAY-1999 03:48:33 

Total number of lines in spectrum 2 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 1 50.00% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CS-137 30.00Y 1.00 6.6783+04 6.678E+04 0.012E+04 0.18 --------- - - - - - - - - - 

Total Activity : 6.678E+04 6.678E+04 

Grand Total Activity : 6.6783+04 6.678E+04 

Flags: "K" = Keyline not found ItMIt = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 



HNF-1672 REV. 0 
Minimum Detectable Activity Report Page : 3 
Sample ID : S99T895-SAM Acquisition date : 22-MAY-1999 03:48:33 

Nuclide 

BE-7 
NA-24 
K-40 
AR-41 
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 
ZFWB-95 
RU-103 
RURH-106 

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-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 

AG-108m 

TE-123m 

XE-13lm 

Bckgnd 
sum 

41372. 
16. 

303. 
22. 
66. 

33775. 
70. 
76. 
73. 
35. 
27. 
49. 

37277. 
20837. 
20834. 

7. 
40. 
63. 

244. 
25605. 
8806. 
224. 

30268. 
28686. 
36494. 
36276. 
9004. 

42489. 
32276. 
27744. 
34641. 
36591. 
33886. 
9090. 

78. 
15. 

36943. 
15105. 

13. 
36616. 
36026. 
36024. 
35005. 

16. 
29924. 
33213. 
27684. 
35568. 
10105. 
35789. 
27404. 

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 

MDA 
uci f L) 

86653+02 
7162E+OO 
20923+01 
8035E+OO 
5867E+OO 
83123+02 

2.1211E+00 
2.22513+00 
2.11893+00 
3.36733+00 
1.98213+00 
4.44083+00 
2.80883+01 
5.19533+03 
2.34993+01 
1.44243+00 
7.22183+02 
2.09073+00 
1.54183+01 
2.66473+01 
3.51543+02 
3.59393+00 
4.57003+02 
3.48313+01 
3.61253+01 
1.46643+01 
1.75453+01 
9.21863+01 
4.61863+03 
4.7913E+03 
2.60413+01 
6.36533+02 
3.28203+01 
1.77053+01 
2.20023+00 
7.32773+00 
1.56873+01 
8.2272Ef01 
1.80823+00 
2.55643+01 
1.11453+02 
2.22703+02 
4.44003+01 
4.32993+00 
5.1490E+01 
3.33343+01 
6.97113+01 
2.06093+01 
1.76603+01 
2.65193+02 
3.34613+03 

293 



HNF-1672 REV. 0 
Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T895-SAM Acquisition date : 22-MAY-1999 03:48:33 

Bckgnd Energy 
Nuclide sum (kev) 

BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

236. 
41656. 
8965. 
33889. 
41427. 
47060. 

99. 
29647. 
30289. 
27350. 
33577. 
39985. 

40. 
27677. 
46547. 
29908. 
31539. 

50. 
31916. 
35651. 
27637. 
28753. 

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 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uCi/L) 

5.05633+01 
3.67583+01 
3.85643+01 
2.3202E+02 
4.0972E+02 
4.19793+02 
1.0010E+01 
1.39003+03 
6.62663+01 
2.45883+04 
4.66163+01 
1.45713+04 
2.90763+02 
9.36083+02 
2.53913+01 
1.36343+02 
5.50283+01 
7.57753+00 
5.89913+01 
1.93603+05 
1.22853+02 
3.7526E+01 

294 



HNF-1672 REV, [J 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 Laboratory Counting Room 22-MAY-1999 09:18:27.69 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 29805 
Sample ID: S99T000895-DUP 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 
File Number: dka30O:[spec.GEA2]2g2604.cnf 
Geometry: 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:36:17.66 sec 
Dead Time: 4.0% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 22-MAY-1999 06:41:39.74 
Decayed to: 22-MAY-1999 06:41:39.74 

Analysis Library: ENVGEA 
Analyst : GL 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

Standard Deviations: 2 

Removed by: - 
Verified by: 

/ 

U 

>>>>>>>>>> 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 

0 661.66* 1266479 1.48 1323.20 
0 1322.90 80 1.95 2645.87 

Left Pw %Err 

1315 16 0.2 
2640 13 33.3 

Fit Nuclides Activity 
uci/L 

CS-137 6.2283+04 

295 



HNF-1672 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T000895-DUP 

Page : 2 
Acquisition date : 22-MAY-1999 06:41:39 

Total number of lines in spectrum 2 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 1 50.00% 

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 

CS-137 30.00Y 1.00 6.2283+04 6.2283+04 O.OllE+04 0.18 - - - - - - - - - - - - - - - - - - 
Total Activity : 6.2283+04 6.2283+04 

Grand Total Activity : 6.2283+04 

Flags: "K" = Keyline not found 
"Ett = Manually edited 

6.2283+04 

ttMtf = Manually accepted 
ItAtt = Nuclide specific abn. limit 



Minimum Detectable Activity Report 
Sample ID : S99T000895-DUP- 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
XR-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 

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 

AG-108m 

TE-123m 

TE-125m 

XE-13lm 

Bckgnd 
sum 

38482. 
12. 

342. 
18. 
58. 

31382. 
57. 
51. 
81. 
38. 
35. 
34. 

34856. 
19504. 
19503. 

9. 
44. 
40. 
198. 

24098. 
8158. 
189. 

28032. 
26538. 
34267. 
33901. 
8340. 

39776. 
30519. 
26254. 
32339. 
34010. 
31874. 
8279. 
'67. 
18. 

34345. 
14223. 

17. 
34218. 
33790. 
33788. 
32840. 

24. 
27926. 
30935. 
26261. 
33594. 
9369. 

33756. 
25582. 

HNF-1672 REV. 0 
Paqe : 3 - 

Acquisition date : 22-MAY-1999 66:41: 39 

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 

297 

MDA 
(uci/L) 

2.76493+02 
1.50883+00 
6.58023+01 
2.53643+00 
2.44273+00 
1.7654E+02 
1.91833+00 
1.84903+00 
2.22313+00 
3.52003+00 
2.2131E+00 
3.75533+00 
2.7163E+01 
5.0271E+03 
2.27393+01 
1.6139E+00 
7.57453+02 
1.69903+00 
1.3968Ef01 
2.5853E+01 
3.38443+02 
3.31583+00 
4.39863+02 
3.35063+01 
3.50093+01 
1.41783+01 
1.68903+01 
8.92023+01 
4.49163+03 
4.66133+03 
2.51633+01 
6.13733+02 
3.18343+01 
1.69023+01 
2.04573+00 
7.92893+00 
1.51273+01 
7.9844E+01 
1.98293+00 
2.47153+01 
1.07953+02 
2.15703+02 
4.30093+01 
5.26703+00 
4.97473+01 
3.21743+01 
6.79023+01 
2.0030E+01 
1.7009E+01 
2.57573+02 
3.23343+03 



HNF-1672 REV. 0 
Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T000895-DUP Acquisition date : 22-MAY-1999 06:41:39 

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-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

221. 
39086. 
8336. 
31511. 
38475. 
43749. 

98. 
27908. 
28049. 
25373. 
31672. 
37328. 

66. 
25710. 
43473. 
27927. 
29169. 

31. 
29833. 
33757. 
25371. 
26832. 

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 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

4.9036Ef01 
3.5609Ef01 
3.71943+01 
2.23313+02 
3.94883+02 
4.04803+02 
9.96813+00 
1.34883+03 
6.37763+01 
2.36863+04 
4.52793+01 
1.40813+04 
3.65083+02 
9.02333+02 
2.45403+01 
1.31763+02 
5.29263+01 
6.10203+00 
5.70383+01 
1.8841E+05 
1.1772E+02 
3.62553+01 

298 



HNF-1672 REV. 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 22-MAY-1999 12:03:14.84 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 29805 

Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

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

Sample ID: S99T000896-SAM Removed by: 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dka3OO:[spec.GEA2]2g2605.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:36:35.43 sec 
Dead Time: 4.2% 

Geometry: 42 ayvru,  94 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 22-MAY-1999 09:26:09.89 
Decayed to: 22-MAY-1999 09:26:09.89 
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 14:49:59.73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err 

0 661.66* 1340136 1.49 1323.19 1315 16 0.2 
0 1322.86 103 1.90 2645.81 2638 13 26.6 
0 1764.22* 14 1.73 3528.80 3519 16120.3 

Fit Nuclides Activity 
uCifL 

cs-137 6.5903+04 



Summary of Nuclide Activity 
Sample ID : S99T000896-SAM 

HNF-1672 RN. 0 
Page : 2 

Acquisition date : 22-MAY-1999 09:26:09 

Total number of lines in spectrum 3 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 2 66.67% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uCifL 2-Sigma Error %Error Flags 
CS-137 30.00Y 1-00 6.5903+04 6.5903+04 0.012E+04 0.18 - - - - - - - - - - - - - - - -- - 

Total Activity : 6.5903+04 6.590E+04 

Grand Total Activity : 6.5903+04 

Flags: "K" = Keyline not found 
"E" = Manually edited 

6.5903+04 

tlM1l = Manually accepted 
llA1l = Nuclide specific abn. limit 



HMF-1672 REV. 0 

Minimum Detectable Activity Report Page : 3 
Sample ID : S99T000896-SAM Acquisition date : 22-MAY-1999 09:26:09 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-8 5 
SR-8 5 
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 

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 

AG-108m 

TE-123m 

TE-125m 

XE-13lm 

Bckgnd 
Sum 

40761. 
17. 

316. 
24. 
78. 

33167. 
79. 
72. 
69. 
40. 
34. 
49. 

36758. 
20929. 
20927. 

10. 
43. 
64. 

208. 
25173. 
8602. 
219. 

29863. 
28726. 
36545. 
35997. 
8973. 

42399. 
32349. 
27111. 
34060. 
36384. 
33591. 
8940. 

83. 
17. 

36453. 
14957. 

9. 
35874. 
,35732. 
35731. 
34838. 

21. 
29742. 
33110. 
27762. 
35129. 
9975. 
35629. 
27072. 

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 

301 

MDA 
(uCi/L) 

2.84533+02 
1.75293+00 
6.33483+01 
2.87693+00 
2.80653+00 
1.81473+02 
2.23273+00 
2.1750E+00 
2.0649E+00 
3.59833+00 
2.1810E+00 
4.41793+00 
2.78933+01 
5.20683+03 
2.35513+01 
1.67733+00 
7.51523+02 
2.10383+00 
1.42853+01 
2.64223+01 
3.47473+02 
3.55713+00 
4.53953+02 
3.48553+01 
3.61503+01 
1.46083+01 
1.75163+01 
9.20883+01 
4.62383+03 
4.73653+03 
2.58223+01 
6.34733+02 
3.26773+01 
1.75593+01 
2.27343+00 
7.8912E+OO 
1.55833+01 
8.18693+01 
1.54443+00 
2.53043+01 
1.1100E+02 
2.21793+02 
4.42943+01 
4.96803+00 
5.1334E+01 
3.32833+01 
6.9809E+01 
2.04823+01 
1.75463+01 
2.64603+02 
3.32593+03 



HNF-1672 RN. 8 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T000896-SAM Acquisition date : 22-MAY-1999 09:26:09 

Bckgnd 
Nuclide Sum 

BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

209. 
40965. 
8898. 

33489. 
40834. 
46467. 

99. 
29684. 
29833. 
26640. 
33292. 
40004. 

44. 
27091. 
45990. 
29763. 
30879. 

41. 
31387. 
35737. 
26868. 
28488. 

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 

101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uCi/L) 

4.76823+01 
3.64533+01 
3.84203+01 
2.30593+02 
4.06783+02 
4.17153+02 
1.00243+01 
1.39093+03 
6.57663+01 
2.42683+04 
4.64183+01 
1.45753+04 
3.0334E+02 
9.26173+02 
2.5239Ef01 
1.36013+02 
5.44513+01 
6.92353+00 
5.85013+01 
1.93833+05 
1.21133+02 
3.73543+01 

302 



HNF-1672 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 22-MAY-1999 15:46:31.66 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Worklist 8 :  29805 
Sample ID: S99T000896-DUP 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 
File Number: dka3OO:[spec.GEA2]2g2606.cnf 
Geometry: 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:36:27.17 sec 
Dead Time: 4.1% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 22-MAY-1999 13:09:34.43 
Decayed to: 22-MAY-1999 13:09:34.43 

Analysis Library: ENVGEA 
Analyst: GL 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

Standard Deviations: 2 

Removed by: 

>>>>>>>>>> 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 
uCifL 

0 661.66* 1311114 1.49 1323.20 1315 16 0.2 CS-137 6.4473+04 
0 968.98* 25 1.42 1937.90 1934 7 88.5 



HNF-1672 RN. 0 

Summary of Nuclide Activity 
Sample ID : S99T000896-DUP 

Page : 2 
Acquisition date : 22-MAY-1999 13:09:34 

Total number of lines in spectrum 2 

Number of lines tentatively identified by NID 2 100.00% 
Number of unidentified lines 0 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CS-137 30.00Y 1.00 6.4473+04 6.4473+04 0.012E+04 0.18 - - - - - - - - - - - - - - - - -- 

Total Activity : 6.4473+04 6.447E+04 

Grand Total Activity : 6.4473+04 6.447E+04 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 

' ,384 



Minimum Detectable Activity Report 
Sample ID : S99T000896-DUP 

Bckgnd Energy 
Nuclide Sum (kev) 

BE-7 
NA-24 
K-40 
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-108m 
CD-109 
AG-110M 
SN-113 

SB-124 
SB-125 

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 

TE-123m 

TE-125m 

XE-13lm 

40152. 
25. 
318. 
23. 
71. 

32316. 
78. 
57. 
68- 
36. 
27. 
48. 

35795. 
20269. 
20267. 

11. 
38. 
67. 

196. 
24801. 
8360. 
208. 

29248. 
27711. 
35565. 
35402. 
8933. 

40434. 
31381. 
27210. 
33171. 
35160. 
32803. 
8763. 

87. 
21. 

35070. 
14571. 

12. 
35438. 
34818. 
34816. 
33847. 

27. 
28997. 
32232. 
27125. 
34841. 
9792. 

34947. 
26246. 

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-1672 REV. 0 
Page : 3 

Acquisition date : 22-MAY-1999 13:09:34 

MDA 
(uCi/L) 

2.82413+02 
2.06053+00 
6.35613+01 
2.8480Ef00 
2.68143+00 
1.79133+02 
2.21993+00 
1.94463+00 
2.04663+00 
3.43183+00 
1.98333+00 
4.38253+00 
2.75263+01 
5.12443+03 
2.31793+01 
1.77223+00 
7.12573+02 
2.14023+00 
1.38943+01 
2.62263+01 
3.42573+02 
3.4712E+OO 
4.49263+02 
3.4236E+01 
3.56643+01 
1.44873+01 
1.74763+01 
8.99353+01 
4.55443+03 
4.74513+03 
2.54843+01 
6.23993+02 
3.22933+01 
1.73863+01 
2.31343+00 
8.63983+00 
1.52863+01 
8.0810E+01 
1.72923+00 
2.51513+01 
1.09573+02 
2,1894E+02 
4.36613+01 
5.5337E+OO 
5.0689E+01 
3.28403+01 
6.90063+01 
2.03983+01 
1.73863+01 
2.6206E+02 
3.27503+03 

305 



HNF-1672 REV. O 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T000896-DUP Acquisition date : 22-MAY-1999 13:09:34 

Nuclide Sum Wev) (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-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-2 4 3 

199. 
40463. 
8685. 
33066. 
39868. 
45346. 

84. 
28868. 
29247. 
26331. 
32610. 
38738. 

54. 
26552. 
44858. 
28980. 
30584. 

46. 
31072. 
34842. 
26681. 
27411. 

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 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

4.66283+01 
3.62303+01 
3.79593+01 
2.28953+02 
4.0195E+02 
4.12103+02 
9.2822E+00 
1.37173+03 
6.51193+01 
2.41273+04 
4.59423+01 
1.43433+04 
3.31423+02 
9.16933+02 
2.49273+01 
1.34223+02 
5.41913+01 
7.23643+00 
5.82073+01 
1.91403+05 
1.20713+02 
3.66433+01 

. 306 



HNF-1672 REV. O 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 22-MAY-1999 19:32:15.99 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 29805 

Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

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

Sample ID: S99T000897-SAM Removed by: 

b 4 - L  L L L c  
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 Verified by: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

dka3OO:[spec.GEA2]2g2608.cnf 

0 02:30:00.00 sec 
0 02:36:47.66 sec 
4.3% 

42 a.lm-7 
I a U '  

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 22-MAY-1999 16:54:59.18 
Decayed to: 22-MAY-1999 16:54:59.18 
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 14:49:59.73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uci/L 

0 661.68* 1391249 1.48 1323.23 1315 16 0.2 CS-137 6.841E+04 
0 1322.81 117 2.03 2645.71 2636 18 25.2 ,... - - -  - 0 1460.78~ - 3 L . 1 6  253.41 . .  / L  L Y I S  1 4 1 1 Y . 2  K-40 

307 



HNF-1672 REV. 0 
Summary of Nuclide Activity 
Sample ID : S99T000897-SAM 

Page : 2 
Acquisition date : 22-MAY-1999 16:54:59 

Total number of lines in spectrum 3 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 2 66.67% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uci/L 2-Sigma Error 
L n j  

CS-137 30. OOY 1.00 6.8413+04 6.8413+04 0.012E+04 
- - - - - - - - - - - - - - - - - - 

Total Activity : 6.8433+04 6.843E+04 

Grand Total Activity : 6.8433+04 6.843E+04 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 

308 



Minimum Detectable Activity Report 
Sample ID : S99T000897-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-8 5 
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 

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 

TE-125m 

XE-13lm 

Bckgnd 
Sum 

42580. 
19. 
33. 
83. 

34888. 
72. 
71. 
81. 
40. 
21. 
49. 

38133. 
21687. 
21685. 

5. 
53. 
70. 

238. 
26414. 
8945. 
252. 

31297. 
28736. 
37628. 
37681. 
9137. 

43565. 
33146. 
28459. 
35645. 
37551. 
35354. 
9195. 

91. 
23. 

37633. 
15555. 

15. 
37194. 
37617. 
37616. 
36346. 

31. 
30976. 
34256. 
28823. 
36593. 
10400. 
36885. 
28341. 

207. 

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 
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HNF-1672 REV. 0 

Page : 3 
Acquisition date : 22-MAY-1999 16:54:59 

MDA 
(uCi/L) 

2.90793+02 
1.82183+00 
3.35823+00 
2.88813+00 
1.86103+02 
2.15043+00 
2.15293+00 
2.22163+00 
3.58283+00 
1.77833+00 
4.44503+00 
2.84083+01 
5.2998E+03 
2.39733+01 
1.28783+00 
8.2977E+02 
2.1876E+00 
1.5243E+01 
2.70633+01 
3.54283+02 
3.80403+00 
4.64693+02 
3.48613+01 
3.66803+01 
1.49453+01 
1.76733+01 
9.33413+01 
4.68023+03 
4.85253+03 
2.64153+01 
6.44803+02 
3.35213+01 
1.78063+01 
2.37323+00 
8.96363+00 
1.58333+01 
8.34823+01 
1.9030E+00 
2.5764E+01 
1.13883+02 
2.27553+02 
4.5240E+01 
5.88133+00 
5.23853+01 
3.38523+01 
7.1126E+01 
2.09033+01 
1.79153+01 
2.69213+02 
3.40273+03 
4.75223i-01 



. HNF-1672 RN. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T000897-SAM Acquisition date : 22-MAY-1999 16:54:59 

Bckgnd 
Nuclide sum 

PB-212 42601. 
BI-214 9298. 
PB-214 35204. 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-2 3 3 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

42217. 
48242. 

80. 
30882. 
31301. 
28041. 
34890. 
41215. 

52. 
28286. 
47812. 
30989. 
32047. 

49. 
32752. 
36820. 
27915. 
29833. 

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 

3 
3 
2 

MDA 
uci/L) 

71723+01 
92693+01 
3 6 69E+02 

4.13603+02 
4.25023+02 
9.06933+00 
1.41863+03 
6.73593+01 
2.48963+04 
4.75163+01 
1.47933+04 
3.26223+02 
9.46303+02 
2.57333+01 
1.38783+02 
5.54693+01 
7.48663+00 
5.97563+01 
1.96743+05 
1.23463+02 
3.82223+01 



HNF-1672 REV. 6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 22-MAY-1999 22:28:49.64 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 29805 

Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

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

Sample ID: S99T897-DUP Removed by: 

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

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
GEA2 Verified by: 
dka30O:[spec.GEA2]2g2609.cnf 
42 >'/yhU., 99 
0 02:30:00.00 sec 
0 02:37:42.57 sec 
4.9% 

>>>>>>>>>> N 
Sample Count Time: 
Decaved to: 

LYSIS INFORMATION <<<<<<<<<< 
22-MAY-1999 19:50:37.67 
22-MAY-1999 19:50:37.67 

StanAard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: SLH2 
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 14:49:59.73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err 

0 661.67* 1602595 1.49 1323.22 1315 16 0.2 
0 1323.30 165 2.27 2646.68 2638 19 16.8 
0 1460.74* 19 1.72 2921.64 2915 14206.8 

Fit Nuclides Activity 
uCi/L 

CS-137 

K-40 

7 881E+04 

4.4 



HNF-1692 REV. 6 

Summary of Nuclide Activity 
Sample ID : S99T897-DUP 

Page : 2 
Acquisition date : 22-MAY-1999 19:50:37 

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 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr - 1,28E+09Y i nc: 1 4.im+ul L..t+W3-0L- 

CS-137 30.00Y 1.00 7.8813+04 7.8813+04 

Total Activity : 7.8823+04 7.882Ef04 
- - - - - - - - - - - - - - - - - - 

Decay Corr 2-Sigma 
2-Sigma Error 
3.97 7E+01 
0.013E+04 

Grand Total Activity : 7.8823+04 

Flags: "Kat = Keyline not found 
"E" = Manually edited 

7.8823+04 

"MIt = Manually accepted 
*IA81 = Nuclide specific abn. limit 



HNF-1672 REV. 0 

Minimum Detectable Activity Report 
Sample ID : S99T897-DUP 

Nuclide 

BE-7 
NA-24 
AR-41 
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 

CD-109 
AG-11 OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 
XE-13lm 
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 

AG-108m 

TE-123m 

TE-125m 

Bckgnd 
sum 

49142. 
20. 
36. 
76. 

39711. 
75. 
89. 
106. 
46. 
29. 
45. 

44059. 
24811. 
24808. 

7. 
36. 
78. 

272. 
30129. 
10350. 

295. 
35634. 
33148. 
43575. 
42891. 
10685. 
50218. 
38406. 
32613. 
40831. 
43181. 
40235. 
10583. 

106. 
17. 

43353. 
17927. 

15. 
43433. 
42922. 
42924. 
41472. 

32. 
35414. 
39381. 
32891. 
42427. 
11719. 
42357. 
32365. 

257. 

Energy 
(kev) 

477.59 
1368.55 
1293.60 
1120.55 
320.08 
834.83 
846.76 
81'0.78 
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 : 22-MAY-1999 19:50:37 

MDA 
(uci / L) 

3.12343+02 
1.87293+00 
3.49683+00 
2.77243+00 
1.9852E+02 
2.1811E+00 
2.40093+00 
2.52503+00 
3.82663+00 
2.04633+00 
4.25463+00 
3.05293+01 
5.66723+03 
2.56343+01 
1.43443+00 
6.92623+02 
2.30643+00 
1.62733+01 
2.88973+01 
3.80933+02 
4.10763+00 
4.95733+02 
3.74333+01 
3.94643+01 
1.59423+01 
1.9104E+01 
1.0020E+02 
5.03683+03 
5.19333+03 
2.82663+01 
6.91323+02 
3.5753E+01 
1.90953+01 
2.54063+00 
7.88523+00 
1.69903+01 
8.95943+01 
1.92493+00 
2.78353+01 
1.21623+02 
2.43033+02 
4.83153+01 
5.96223+00 
5.6000E+01 
3.62893+01 
7.59623+01 
2.25023+01 
1.9010E+01 
2.88433+02 
3.63553+03 
5.27343+01 

' 333 



HNF-1672 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T897-DUP Acquisition date : 22-MAY-1999 19:50:37 

Bckgnd 
Nuclide sum 

PB-212 49269. 
BI-214 10558. 
PB-214 40359. 
RA-2 2 4 
F?A-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-2 3 3 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

48569. 
55555. 

98. 
35459. 

32408. 
39767. 
47807. 

59. 
32640. 
54939. 
35426. 
37176. 

45. 
37716. 
42638. 
32648. 
34163. 

35688. 

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 

106.12 
129.30 
59.54 
74.67 

984.45 

MDA 
uCi/L) 

3 99673+01 
4 18303+01 
2 54753+02 
4.43573+02 
4.56023+02 
9.97573+00 
1.51983+03 
7.1910E+01 

5.07193+01 
1.59293+04 
3.48013+02 
1.01633+03 
2.75793+01 
1.48353+02 
5.9730Ef01 
7.2146Ef00 
6.41173+01 
2.11673+05 
1.3 3 4 8 E+02 
4.08933+01 

2.6758~+04 
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HNF-1672 RRT. 6 
worklistdata2 Version 3.0 01/04/99 
05/27/99 I I :06 

Page: I 

LABCORE Completed Worklist Report for Worklist# 29865 

Analyst: scl Instrument: AB10 

Method LA-220-101 RevlMod - 5 
Worklist Comment: Rerun of WL 29804, AP-107. mcb 

Book#: 

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

9 DUP S99T000896 0 eSR90-01 SR90-01C LIQUID 100 9.24Er01 

1 
1 

1.448101 % Ct. Error 

Final page for worklist# 29865 

Analyst Signature Analyst Signature Date 

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

" 315 



.. 
WF-1672 REV. 8 

05/24/99 I4:OS Page: 1 
ws2 LABCORE Data Entry Template for Worklist# 29865 

Analyst: I.L Instrument: BOO +f/d BOOW 9 6 ~ ~ 7  
Method: LA-220-101 RevIMod €- $2 
Worklist Comment: Rerun of WL 29804. AP-fb7. mcb 

h5 

S rype Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

@SR90-01 LIQUID 

@SR90-01 LIQUID 

3 BLNK/BKG @SR90-01 LIQUID 

4 SAMPLE S99T000894 0 @SR90-01 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: SR90-01 , SR9O-O1C, SR90-01E 

5 DUP S99T000894 0 @SR90-01 LIQUID 

6 SAMPLE S99T000895 0 @SR90-01 LIQUID 99000198 AP107 GRAB2 
AnalyteS Requested: SR90-01 , SR90-01C, SR90-01E 

7 DUP S99T000895 0 @SR90-01 LIQUID 

8 SAMPLE S99T000896 0 @SR90-01 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

9 DUP S99T000896 0 @SR90-01 LIQUID 

10 SAMPLE S99T000897 0 @SR90-01 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

11 DUP S99T000897 0 @SR90-01 LIQUID 

Final page for worklist # 29865 
sw k J-Zc-qY 

c , Signature Date 

/ 

Data Entry Comments: 

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



Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCiImL 
RS*DF*DDF*I OOOI((C1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT))~SS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovely ((W2-WI) I (CVA * 0.1000)) 
Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CTY1.96) 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

REPLACE RS WITH RMAX IF RSc=LcAND RS,=O OR REPLACE RS WITH Lc IF RS<O 

DETECTION 

nalyst: SCL Date: 27-May-99 
Signature of Chemist: SAC Date: 2?& 99 

STANDARD.WB1 REV 2.0 22010NML 

31’7 

05/27/99 10:05:11 



DTAL COUNTS 
OUNT TIME in MINUTES 

IME OF COUNT 
ATE OF COUNT 

HNF-1672 REV. 0 
WORKBOOK PAGE: BLANK2 

CRITICAL LEVEL 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCiIL 
RS'DF'DDFI((C1 +C2*(1-e to the power of ((-natural log 2)/S4.2*DT)))*SS*REC'2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovely ((WZ-W1) I (CVA 0,1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG CT))*1.96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA' 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC ~ ST) I100 

Replace RS with RMAX if RSc=Lc and RS=O or ReplaciRS with Lc if RScO 

.. . 

'' 318 
05/27/99 10:49:19 



Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm.(BKG) 
Sr-89/90 CONC in pCi/L 
RS*DF*DDF/((CI +C2*(1 -e to the power of ((-natural log 2)/64.2*DT))~SS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG * CT))'I .96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 

Replace RS with RMAX if RSc=Lc and RS,=O or Replace RS with Lc if RSEO 

,~ ... ". . . . 
01:30 PM 

AP107 GRAB2 
.~r.~l:S~m-"~,i.I~o~n~~ : 

Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOG - ST) I100 

II 

RELATIVE COUNTING ERROR 17.9% 4.42E-04 
pCilmL 

PERCENT CARRIER RECOVERY 91.1% 

DETECTION 
Sr-89190 CONCENTRATION 2.57E-03 pCilmL LEVEL 

nalyst: SCL Date: 27-May-99 1 
Signature of Chemist: SAC Date: 27%tt9 

SAMPLE.WB1 REV 2.0 22010NML 

. 319 
05/27/99 10:05:12 



HNF-I 672 REV. 0 
WORKBOOK PAGE: DUPS 

CRITICAL LEVEL 

Sample Count Rate (Rs) = rota1 Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCVL 
RS*DF*DDF/((CI +C2*(1 -e to the power of ((-natural log 2)/64.2*DT))pSS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovely ((WZ-WI) I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG * CT)pl .96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RSc=Lc and RS=O or Replace RS with Lc if RScO 

SCL Date: 27-May-99 

SAC Date: 27 u 9 9  

. 320 

05/27/99 10:05:12 



HNF-1672 REV. 0 

WORKBOOK PAGE: SAM6 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS*DF*DDF/((CI +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))a9REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG CT) I (TC - BKG * CT))'I .96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RS<O 

nalyst: - SCL Date: 27-May49 

SAC Date: LlM- 9 9 -- Signature of Chemist 
SAMPLE.WB1 REV 2.0 2 2 0 1 0 N K  Y 

321 
05/27/99 10:05:13 



HNF-1672 REV. 0 
WORKBOOK PAGE: DUP7 

OTAL COUNTS 

BACKGROUND in cpm 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS*DF*DDF/((Cl +C2*(1-e to the power of ((-natural log 2)/64.2*DT))~SS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovely ((W2-Wl) I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508.002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RScO 

1 
DETECTION 

LEVEL 

4.36E-03 
pCilmL 

nalyst: SCL Date: 27-May-99 
Signature of Chemist: SAC Date: 27 w- 99 

/ SAMPLE.WB1 REV 2.0 2ZOIONML 1 
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‘-90 EFFICIENCY FACTOR 
tmax 

HNF-1672 REV. 0 
WORKBOOK PAGE SAM8 

Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS*DF’DDF/((CI+CZ*(I-e to the power of ((-natural log 2)/64.2*DT))pS9REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((WZ-WI) I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG ’ CT) / (TC - BKG * CT))’l .96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RScO 

nalyst: I SCL Date: 27-May-99 
Signature of Chemist o?( - - -  bg&- SAC Date: 27&- 79 ~. 

SAMPLE.WB1 REV 2.0 22010NML 

‘ 323 
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HNF-1672 REV. 0 

WORKBOOK PAGE: DUP9 

Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS'DF'DDF/((CI+C2'(1-e to the power of ((-natural log 2)/64.2*DT))pSS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0,1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT)pI .96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RScO 

nalyst: SCL Date: 27-May-99 

SAMPLE.WB1 REV 2.0 Z~OIONML Y- 
Signature of Chemist: SAC Date: 27*9 

1:WOl ON\OUT\29865.W61 
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HNF-1672 REV. 8 
WORKBOOK PAGE: SAM10 

Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS'DF*DDFI((Cl +C2'(1 -e to the power of ((-natural log 2)/64.2*0T)))*SS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG * CT))*l.96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RScO 

nalyst: SCL Date: 27-May-99 

Signature of Chemist: . SAC Date: 2 - 9 L F  9 
SAMPLE.WB1 REV 2.0 22010NML 

32s 
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. .  
HNF-1672 REV. 6 

3UNT TIME in MINUTES 
4CKGROUND in cprn 

WORKBOOK PAGE: DUPl l  

Sample Count Rate (Rs) = Kotal Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RSDF*DDF/((CI +C2*(1-e to the power of ((-natural log 2)/64.Z*DT))pSS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA ' 0.1000)) 
Relative Counting Error = r h e  Square Root of (TC + BKG * CT) I (TC - BKG * CT)p1.96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RScO 

nalyst: . SCL Date: 27-May-99 
ignature of Chemist: - SAC Date: U&79 
SAMPLE.WB1 REV 2.0 22010NML 
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worklistdata2 Version 3.0 01104199 
OS125199 07:iO 

Page: I 

LABCORE Completed Worklist Report for Worklist# 29801 

Analyst: gll Instrument: AB13 

@o,& 
Method: LA-953-104 Rev/Mod L W I  
Worklist Comment: AP107 FOR @AM24102, RLC 

Book# 

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

1 BLNK 
1 BLNK 
1 BLNK 
I BLNK 
1 BLNK 
2 STD 
2 STD 
2 STD 
3 SAMPLE S99TO00894 

3 SAMPLE S99T000894 

3 -LE S99T000894 

3 SAMPLE S99T000894 

3 SAMPLE S99T000894 

4 DUP S99T000894 

4 DUP S99T000894 

4 DUP S99T000894 

4 DUP S99T000894 
4 DUP S99T000894 

5 SAMPLE S99T000895 

5 SAMPLE S99T000895 

5 SAMPLE S99T000895 

5 SAMPLE S99T000895 

5 SAMPLE S99T000895 

6 DVP S99T000895 

6 DUP S99T000895 
6 DUP S99T000895 

6 DUP S99T000895 

6 DUP S99T000895 
7 SAMPLE S99T000896 

7 SAMPLE S99T000896 

7 SAMPLE S99T000896 
7 SAMPLE S99T000896 
7 SAMPLE S99T000896 

8 DUP S99T000896 

8 DUP S99T000896 

8 DUP S99T000896 

8 DUP S99T000896 

8 Dop S99T000896 

9 SAMPLE S99T000897 

9 SAMPLE S99T000897 

9 SAMPLE S99T000897 

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 

0 

0 

0 

0 

0 

0 

@AM24102 AM24101 LIQUID 1 

@AM24102 AM24101E LIQUID 1.00 

@AM24102 AM24101T LIQUID 100 

@AM24102 M24301 LIQUID 1 

@AM24102 CM24301E LIQUID 1.00 

@AM24102 AX24101 LIQUID 1.078-04 

@AM24102 AM241018 LIQUID 1.00 

@AM24102 AM24101T LIQUID 100 

@AM24102 AM24101 LIQUID NJA E 

@AM24102 AM24101E LIQUID N/A 
@AM24102 AUZ4101T LIQUID N/A 
@AM24102 CM24301 LIQUID N J A  < 
@AX24102 (2a43018 LIQUID N J A  

@AM24102 -4101 LIQUID <3.508-6 

@AM24102 AM24101E LIQUID 1.00 

@AM24102 AM24101T LIQUID 100 

@AM24102 a 4 3 0 1  LIQUID d.508-6 
@AM24102 CM24301E LIQUID 1.00 

@AM24102 AM24101 LIQUID N/A 
@AM24102 AM241018 LIQUID N/A 
@AM24102 AM24101T LIQUID N J A  
@AM24102 CM24301 LIQUID N/A < 
@EX24102 CMZ43018 LIQUID N/A 
@AM24102 AM24101 LIQUID 7.83E-6 

@AM24102 AM241018 LIQUID 1.00 

@AM24102 AM24101T LIQUID 100 

@AM24102 a24301 LIQUID c4.20E-6 

@AM24102 CM24301E LIQUID 1.00 

@AM24S02 AM24101 LIQUID N I A  
@AM24102 AM24101E LIQUID N J A  

@AM24102 AM24101T LIQUID N/A 
@AM24102 CM24301 LIQUID NJA c 

@AM24102 a24301E LIQUID N/A 
@AM24102 AM24101 LIQUID 8.81s-6 

@AM24102 AM24101E LIQUID 1.00 
@AM24102 AU24101T LIQUID 100 

@AM24102 Qu4301 LIQUID c3.36E-6 
@AM24102 M24301E LIQUID 1.00 

@AM24102 AM24101 LIQUID N/A 
@AM24102 AM24101E LIQUID N J A  
@AM24102 AM2410lT LIQUID N/A 

c3.7OE-6 

1.00E+02 

8.208+01 
4.708-6 

l.OOE+O2 

1.00E-4 

1.90B+00 

8.29Et01 

3.50E-06 

7.918t00 

8.678+01 
3.5OE-06 

1.00E+02 

c3.80E-6 

7.90E+00 

7.91E*01 

-3 .808 -6  
1.00Et02 

7.83E-06 

5.31Er00 

8.108+01 

4.20E-06 

l.OOE+02 

7.768-6 

5 .OOE+OO 
8.798+01 

c3.56E-6 
1.008t02 
a. 818- a6 

9.50Et01 

4.87Er00 

3.368-06 
l.OOEI02 

8.278-6 

4.84Ei00 

9.038r01 

c3.52E-6 

1.00Et02 

7.888-06 
4.82E100 

9.52Er01 

uci/mL 
100.000 % C t  Error 

82.000 %Recovery 
uci/mL 

100.000 "Ci/mL 
93.458 % Recovery 

1.900 % ct E r r o r  
82.900 % Recovery 

3.50e-006 uCi/mt 
% C t .  Error 
% R e ~ a ~ e r y  

3.50e-006 uci /mL 
% C t .  BrTOI- 

RPD 

7.900 % C t  B c m r  
79.100 % Recovery 

RPD 
100.000 % Ct. E r r 0  

4.20e-006 uci/mL 

% C t .  5rror 
% Recovery 

% ct. 8tmr 
4.20e-006 UCiJmL 

0.898 RPD 

5.000 % C t  Ezr'or 
87.900 % Recovery 

RPD 

100.000 % C t .  Err0 
3.36e-006 uci /mL 

% C t .  Error 

% Recovery 
3.36e-006 uci/mL 

% ct .  mror 
6.323 RPD 
4.840 % c t  xmor 
90.300 % Recovery 

RPD 
100.000 % C t .  Err0 

3.21e-006 uCi/mL 
% C t .  Error 
% Recovery 

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



worklistdata2 Version 3.0 01/04/99 
05/25/99 07:IO 

WF-1672 REV. 0 Page: 2 

LABCORE Completed Worklist Report for Worklist# 29801 
S ~ Z I  'Wpe Sample# K A 'lest Matrix Actual Found UL or Yield U nit 

3.21e-006 uci/mL 9 SAMPLE S99T000897 0 @AX24102 Lw4301 LIQUID N/A < 3.21B-06 
9 SAMPLE S99T000897 0 @AX24102 W 4 3 0 1 E  LIQUID N/A i.ooE+oa % Ct. Error 

10 DUP 4.543 RPD 
10 DUP 
10 DVP 

10 DUE S99T000897 0 

10 DUE S99T000897 0 

Final page for worklist# 29801 

Analyst Signature Date Analyst Signature Date 

Units shown for  QC (BLKIBKG) may not refect the actual units. 
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HNF-1672 REV. 0 
0320/99 09:12 Page: 1 
W . 2  LABCORE Data Entry Template for Worklist# 29801 

Analyst: GLC Instrument: AM01 BOOM t/64~7 
Method LA-953-104 RevlMod 4-1 
Worklit Comment: AP107 FOR @AM24102, RLC 

S m e  Sample# R A Test Matrix Group# Project 

1 SLNK @AM24102 LIQUID 

2 STD @AM24102 LIQUID 

3 SAMPLE S99T000894 0 @AM24102 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: AM24101 , AM24101E, AM24101T, CM24301 , CM24301E 

4 DUP S99T000894 0 @AM24102 LIQUID 

5 SAMPLE 

6 DUP 

S99T000895 0 @AM24102 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: AM24101 , AM24101E, AM24101T. CM24301 , CM24301E 

S99T000895 0 @AM24102 LIQUID 

'? SAMPLE S99T000896 0 @AM24102 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: AM24101 , AM24101E. AM24101T, CM24301 , CM24301E 

d DUP S99T000896 0 @AM24102 LIQUID 

9 SAMPLE S99T000897 0 @AM24102 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: AM24101 , AM24101E, AM24101T, CM24301 , CM24301E 

10 DUP S99T000897 0 @AM24102 LIQUID 

Final page for worklist # 29801 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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kNF-1672 REV. 0 

m-241 pCllL = (C241 * Am-243 Tracer Value * SPKV. DF * DDF * (1000mUL)) I (C243 * SS + (222OOOOdpmlpCl)) 
m-2431244pCilL= (Cm' Am-243 TracerValus'SPKV~DF~DDF~(l000mUL))l(C243'SS'(2220000dpmlpCl)) 

dative Counting Error = Square Root Of [(IllAm-243 cpm * mi")) + (1 I (Am-241 or Cm-2431244 cpm * mln))] + 1.96 * 100 
m 243 Tracer RBCOYB~Y = (Total AT Counts I TC - Bkg) * (IIDstEffJ * C243 * 100 I Am-243 Tracer Value * SPKV 

1:\9531 03\0UT\29801 .W1 
330 
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HNF-I 672 REV. 

WORKBOOK PAGE: BLANK1 

m-241 uCilL= (C241 ~Am-Z43TacerValue'SPKV'DF'DDF'(1000mUL))I (C243.SS'(2220000dpmlllCi)) 
m-24312e(pCiIL=(Cm'Am-Z43 T~CWV~IUB+SPKV*DF* DDF'(1000mUL))I (C243'SS'(2220000dpmlpCi)) 

elative Counting Emor = Square Root Of 1(11[Am-243 cpm * mi")) + (1 I (Am-241 or Cm-2431244 cpm * min))] * 1.95 * 100 
m243 TacsrRec~very=(Tota lATC~unbITC -Bkg)~(lIDetEM~C243'100IAm-243TacerValue'SPKV 

331 
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WNF-1672 REV. 0 

WORKBOOK PAGE: SAM3 

racer Volume in mL 

m-241 pCilL = (C241 * Am-243 Tncer Value. SPKV' DF * DDF ' (1ooomUL)) I IC243 * SS * (2220000dpmlpCi)) 
m-2431244 pCiIL = (Cm ' Am-243 Tracer Value' SPKV' OF * DDF * (1000mUL)) I IC243 * SS * (2220000dpmlpCi)) 

dative Counting Enor = Square Root of [(II(Am-243 cpm * min)) + (1 I (Am-241 or Cm.2431244 cpm * mi"))] * 1.96 * loo 
m243 TracerRecovely= (Total ATCountsITC -Bk~l'(IIDetEff)^C243'lOOlAm-243 TracerValue*SPKV 

332 
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HNF-I 672 REV. 0 

m-241 pCilL = (C241* Am-243 Tracer Value * SPKV' DF * DDF * (10OOmUL)) I (C243 * SS * (222OOOOdpmlpCi)) 
m-2431244pCilL= (Cm'Am-243TracerValue'SPKV~DF'DDF~(1000mUL))l(C243'SS'(2220000dpmlpCl)) 

dative Counting Error = Square Root of I(ll(Am-243 cpm min)) + (1 I (Am-241 or Cm-2431244 cpm * mi"))] * 1.96 * io0  
m 243TIaCBrReCovely= (Total ATCountoITC- Bkg)'(IlOetEM'C243'100IAm-243TiacerValus'SPKV 

333 
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- 
SAMPLE 

0.11 

11f 

HNF-1672 REV. 0 

m-241 pCilL= (C241 'Am-243TracerValue'SPKV'DF'DDF'(1OOOmUL))1(C243~SS'(2220000dp~pCi)) 
Cm-2431244pCiIL=(Cm'Am-243 TracerValue'SPKV' DF' DDF'(i00OmUL))1(C243'SS'(2220000dpml~Ci)) 

elative Counting Error = Square Root of [(il(Am-Z43 cpm + min)) + (1 I (Am-241 or Cm-2431244 cpm * min))] * 1.96 + 100 
m 243 Tracer Recovery = (Total AT Counts I TC . Bkg) + (1IDetEM * C24i * 100 I Am-243 Tracervalue * SPKV 

GLL Date: 05/24/99 
l k Q M 7 -  JFR Date: as- 99 

SAMPLE.WB1 REV 1.2 " 
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HNF-1672 REV. Q 

m-241 pCilL = (C241 * Am-243 Tracer Value * SPKV' OF * DDF * (1OOOmUL)) I (C243 * SS * (2220000dpmlpCI)) 
m-2431244 pCilL= (Cm'Am-243TracerValuetSPKV'DF'DDF' (lOOOmUL))l(C243~SS'(2220000dpmlpCi)) 

Relative Counting Error = Square Root of [(ll(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * min))] * 1.96 * 100 
m243TracerRecovery=(TotalATCountsITC-~kg)'(1lDetEM'C243'1001Am-243TracerValue'SPKV 

335 
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HNF-1672 REV. 0 
WORKBOOK PAGE: SAM7 

m-241 pCilL=(C241 'Am-243TracerValue'SPKV' DF'DDF*(1000mUL))I (C24J'SS'(2220000dpmlpCi)) 
m1431244pCilL= (Cm'Am-243TracerValus'SPKV'DF'DDF'(l000mUL))/(C243~SS'(2220000dpmlpCi)) 

elative Counting Error = Square Root of [(1l(Am-243 cpm' min)) + (I I (Am-241 or Cm-2431244 cpm * min))] ' 1.96 * 100 
rn 243 Tracer Recovery = (Total ATCountSl TC. Bkg)'(1IDetEff)'C243'100 /Am-243 TraCerValw. SPKV 

1:\953103\0UT\29801 .wB1 
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Jru 
!43/244: LA-953-1 03 (VOID) or LA-953-1 04(B 
; Date Counted 11 MAY-22-99 - . . . .  . .  . ... 

i in cpm (Bk! 

m 
Î- 

O 
32 

24.4 

HNF-1672 REV. 0 

WORKBOOK PAGE: DI 
Am 241 and Cm : 

Detector Number 

"1.241 pCilL=(C241 'Am-243TracerValue'SPKV' OF*DDF'(i000mUL))I(C243~SS'(2220000dpmlpCi)) 
Cm-2431244pCilL= (Cm~Am-243TracerValue'SPKV'OF~DDF'(l000mUL))l(C243'SS'(2220000dpmlpCi)) 

dative Counting Error = Square Root Of [(rl(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * mi"))] * 1.96 * 100 
m243TlacerRecovely=(TotalATCauntlrITC-Ekg)'(ilOetEff)~C243'1001Am-243TracerValue'SPKV 

1:\953103\0UT\29801 .wB1 

337 
05/25/99 



MNF-1672 REV. 0 
~~ 

WORKBOOK PAGE: SAM9 

m-241 uCllL = (C241 * Am-243 TracerValue * SPKV. DF * DOF * (1ooomuL)) I (C243 * SS * (2220000dpmlpCi)) 
m-243/244uCilL= (Cm'Am343T~acerValue'SPKV'DF"DOF'(1000mUL))I (C243'SS'(2220000dpmlpCi)) 

dative Counting Error= Square Root of [(t/(Am-243 cpm. mi")) + (1 I (Am-241 orCm-243/244cpm'min))l* 1.96'100 
m 243 Tracer R B C O Y ~ I ~  = (Total ATCounbl TC - Bkg)'(1IDetEfn+CZ43'100 /Am-243 TracerValue' SPKV 

I AP107GMEZ 1 

9-953-103 (VC 
4 

nalyst: 
Signature of Chemist: 
SAMPLE.WB1 REV 1.2 

1:\953103\OUT\29801 .w81 
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HNF-1672 REV. 0 

m.241 pCilL= (C241~Am-Z43TracerValue'SPKV'DF'DDF'(1000mUL))I(C243'SS'(2220000dpmlpCi)) 
m.2431244pCilL=(Cm'Am-2Af T ~ ~ C B ~ V ~ I U B * S P K V ' D F *  ODF'(1000mUL))1(C243'SS'(2220000dpmlpCi)) 

slative Counting Enor i. Square Root of [(ll(Am-243 cpm * min)) + ( I  I (Am-241 or Cm-2431244 cpm * min))l* 1.96 ' 100 
m2.u  ~ r a c e r ~ e c o v e l y =  ( T o t a l ~ ~ c o u n t s ~ T C  -Bkg)'(1l~etE~'C243'1001Am-243TracerValue'SPKV 

1:\953103\0UTU9801 .w81 
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HNF-1672 REV. 0 

Peak 
ID 
1 
2 
3 
4? 

222-s Analytical Laboraratory 

Rev. 2.10 
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 
WL29801-STD-AM 

File ID: 3a3486.CNF 

Peak 
ID Isotope 
1 Pu238 

Am241 
2 Am243 
3 Pu242 
4 

Totals: 

Counted on: 5/24/99 @ 7:59 

Geometry number: 1 
Count time: 28803. Sec 

Detector: AEA3 

PEAK ANALYSIS 

Peak height Peak center m 
Initial Final Initial Final Initial Final 
1222.9 1222.9 297.829 297.829 14.000 6.735 
1256.4 1256.4 251.758 251.732 12.000 5.650 
36.1 36.1 175.077 174.908 92.000 1.000 
2.9 2.9 165.470 161.093 4.000 0.240 

AEA 
Frac 
0.446 

0.452 
0.029 

???? 

0.927 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 
5.487 5.469 0.0180.03 44.25 1.3 
5.479 5.469 0.010 
5.266 5.257 0.0090.03 44.77 1.4 
4.891 4.904 -.0130.00 2.88 5.3 

4.840 0.01 912. - - - - - - - - - 
<--valid peaks only--> 91.89 

DETECTOR CALIBRATION 
Energy(MEV) = 4.099 + (0.0046)*Channel 
Energy range (MeV): 4.099 TO 6.454 

(Data reduction compression factor: 1.) 
Efficiency = 0.2285 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residua 1s 

Tau 
Initial Final 
7.000 2.445 
6.000 1.955 

46.000 0.100 
2.000 2.082 

Total 
47573 .O 
47573.0 
44120.5 
3452.5 

% Recovery 
100.000 
100.000 
92.743 
7.257 

Activity 
W m  uci/ea 
269.0 0.121E-03 
206.0 0.9283-04 
197.9 0.8913-04 
12.6 0.5683-05 

Analyzed by: 
NEW 
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# 

HNF-1672 REV. 0 

Spectrum 3a3486.CNF 
1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 8809.1 

3 
3 
3 
3 
3 
3 
3 
3 
4 
.3 .. .. ... .... 
.2.. . . . .2.0 ........ 2. ................... 2 ............................................. 2 ..................................................................... 2 
.1.............2.... ... l.... D ......... 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 
141 
151 
161 
17 1 
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. 
2. 
4. 
3. 
4. 
5. 
7. 
9. 
6. 
7. 
12. 
17. 
18. 
12. 
16. 
30. 
27. 
37 * 
38. 
60. 
81. 
119. 
218. 
497. 
1372. 
167. 
121. 
243. 
701. 
909. 
57. 
2. 
1. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
6. 
1. 
5. 
4. 
5. 
3. 
10. 
7. 
11. 
9. 
9. 
14. 
14. 
25. 
38. 
31. 
30. 
46. 
56. 
86. 
140. 
226. 
593. 
1396. 
158. 
118. 
270. 
809. 
630. 
55. 
0. 
1. 
2. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
0. 
3. 
6. 
4. 
7. 
4. 
9. 
9. 
10. 
8. 
6. 

14. 
15. 
21. 
19. 
24. 
35. 
37. 
46. 
63. 
71. 
108. 
255. 
642. 
1402. 
158. 
160. 
334. 
872. 
447. 
30. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

. o .  
0. 
0. 
0. 

0. 
0. 
4. 
7. 
4. 
3. 
4. 
11. 
4. 
5. 
9. 
9. 
11. 
16. 
16. 
26. 
24. 
41. 
52. 
44. 
66. 
79. 
134. 
246. 
763. 
1210. 
157. 
146. 
369. 

1026. 
311. 

5. 
0. 
1. 
3. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

HNF-1672 REV. 0 

3a3486.CNF 
0. 
0. 
2. 
4. 
2. 
6. 
3. 
8. 
8. 
5. 
10. 
5. 
14. 
13. 
17. 
21. 
29. 
31. 
26. 
46. 
61. 

155. 
291. 
791. 
902. 
135. 
156. 
362. 
1184. 
264. 
6. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 

'82. 

0. 
0. 
2. 
4. 
5. 
7. 
3. 
7. 
9. 
6. 

15. 
16. 
11. 
17. 
18. 
29. 
27. 
37. 
37. 
46. 
69. 
87. 
155. 
336. 
836. 
568. 
170. 
175. 
389. 

1256. 
213. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
3. 
2. 
2. 
5. 
7. 
7. 
3. 
8. 
12. 
11. 
14. 
10. 
11. 
18. 
23. 
27 e 
33. 
40. 
63. 
79. 
113. 
145. 
348. 
939. 
350. 
149. 
166. 
513. 
1307. 
156. 
1. 
0. 
0. 
4. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
3. 
4. 
4. 
3. 
4. 
8. 
9. 
7. 
9. 
11. 
6. 

16. 
14. 
24. 
22. 
29. 
29. 
41. 
61. 
71. 
89. 
181. 
364. 

1116. 
237. 
137. 
192. 
598. 
1358. 
139. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
5. 
9. 
2. 
7. 
5. 
5. 
5. 
5. 
8. 
5. 
11. 
14. 
16. 
12. 
17. 
18. 
38. 
50. 
56. 
70. 
99. 
166. 
419. 
1169. 
195. 
118. 
251. 
666. 
1304. 
99. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
6. 
5. 
5. 
1. 
2. 
4. 
7. 
7. 
8. 
11. 
17. 
8. 
18. 
14. 
24. 
28. 
27. 
53. 
49. 
81. 
110. 
195. 
488. 
1281. 
166. 
123. 
247. 
666. 

1206. 
65. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
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222-S Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
WL29801-BLK-AM 

File ID: 3a3483.m~ 

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: 5/22/99 @13:46 

Geometry number: 1 
Count time: 28804. Sec 

Detector: AEA3 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 580.9 580.9 252.085 252.085 12.000 5.148 

Tau 
Initial Final 
6.000 1.714 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Am243 0.838 5.266 5.260 0.0060.02 20.75 2.0 90.4 0.4073-04 ----- --------- 

Totals: 0.838 <--valid peaks only--> 20.75 

DETECTOR CALIBRATION 
Energy(MEV) = 4.101 + (O.O046)*Channel 
Energy range (MeV): 4.101 TO 6.456 

(Data reduction compression factor: 1.) 
Efficiency = 0.2317 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
11880.0 100.000 
11880.0 100.000 
9960.0 83.839 
1920.0 16.161 

Analyzed by: 
GL 

’ 343 



HNF-1672 REV. 0 
Spectrum 3a3483.CNF 

1 Legend: Raw = .... Modeled Peaks = lf2f..f etc Display Max.: 4073.4 

.. ... 
l... 
.1... . . .1.. ......... 1. ............ . . .1 . . .  ........................................... 1 ..................................................................... 1 ............... 1. 
*.. 
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Raw Data Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
17 1 
18 1 
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. 
2. 
2. 
1. 
2. 
4. 
1. 
0. 
1. 
4. 
1. 
4. 
7. 
9. 
15. 
10. 
23. 
15. 
25. 
25. 
48. 
102. 
216. 
635. 
41. 
1. 
1. 
2. 
6. 
2. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0 .  
0. 
0. 
0. 
1. 
2. 
1. 
2. 
2. 
3. 
7. 
6. 
5. 
4. 
1. 
11. 
6. 
12. 
13. 
20. 
40. 
39. 
59. 
116. 
284. 
627. 
39. 
6. 
1. 
2. 
1. 
1. 
0. 
0. 
3. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
2. 
1. 
0. 
0. 
2. 
4. 
2. 
1. 
5. 
2. 
1. 
7. 
6. 
8. 
7. 
12. 
10. 
19. 
27. 
45. 
64. 
119. 
323. 
657. 
32. 
1. 
3. 
2. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0 .  

0. 
0. 
0. 
4. 
2. 
1. 
4. 
1. 
1. 
5. 
1. 
4. 
3. 
12. 
10. 
6. 
12. 
14. 
18. 
15. 
29. 
36. 
45. 
124. 
322. 
598. 
32. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0 .  
0. 
0 .  
0 .  
0. 
0 .  

3a3483.CNF 
0. 
0. 
2. 
2. 
2. 
1. 
2. 
5. 
3. 
5. 
2. 
4. 
6. 
6. 
8. 
10. 
8. 
10. 
17. 
29. 
23. 
49. 
70. 
131. 
368. 
462. 
40. 
2. 
2. 
3. 
0. 
1. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
1. 
2. 
0. 
3. 
2. 
1. 
1. 
2. 
1. 
7. 
6. 
6. 
9. 
9. 
9. 
13. 
15. 
24. 
25. 
38. 
58. 
143. 
383. 
282. 
21. 
1. 
1. 
5. 
0. 
0. 
0. 
0. 
5. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 

0. 
1. 
0. 
2. 
3. 
1. 
2. 
3. 
3. 
4. 
3. 
4. 
5. 
11. 
2. 
7. 
4. 
11. 
27. 
17. 
40. 
51. 
81. 
177. 
399. 
140. 
25. 
0. 
3. 
4. 
1. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 

0. 
2. 
3. 
3. 
3. 
2. 
1. 
1. 
1. 
4. 
3. 
2. 
6. 
8. 
8. 
5. 
12. 
15. 
11. 
33. 
36. 
46. 
68. 
162. 
448. 
100. 
19. 
0. 
6. 
3. 
0. 
1. 
1. 
0. 
2. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0 .  

0. 
0. 
0. 
2. 
0. 
1. 
1. 
2. 
3. 
5. 
0. 
6. 
4. 
8. 
9. 
10. 
7. 
13. 
17. 
22. 
27. 
42. 
93. 
199. 
535. 
78. 
16. 
3. 
1. 
5. 
0. 
0. 
1. 
2. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0 .  
0. 

0. 
2. 
1. 
1. 
1. 
4. 
0. 
4. 
3. 
3. 
3. 
1. 
9. 
5. 
11. 
8. 
18. 
10. 
19. 
27. 
35. 
51. 
108. 
177. 
576. 
56. 
11. 
3. 
4. 
6. 
0. 
0. 
0. 
1. 
2. 
1. 
1. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
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222-5 Analytical Laboraratory 

Rev. 2.10 
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 
S99T000894-SAM-A 

File ID: 4a4475.CNF 

Counted on: 5/22/99 @13:47 
Detector: AEA4 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 30.7 30.7 298.134 298.134 12.000 5.870 
2 541.2 541.2 251.683 251.676 12.000 5.727 
3 15.4 15.4 202.324 201.623 8.000 7.442 
4? 2.2 2.2 167.763 167.374 4.000 0.614 

Peak 
ID Isotope 
1 Pu238 

Am241 
2 Am243 
3 
4 

Totals: 

AEA 
Frac 
0.052 

0.838 
0.089 

???? 

0.979 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 
5.487 5.462 0.0250.03 1.36 7.7 
5.479 5.462 0.017 
5.266 5.248 0.0180.03 21.86 1.9 

5.018 0.03 2.32 7.2 
4.861 0.04 292. - - - - - - - - - 

<--valid peaks only--> 25.54 

DETECTOR CALIBRATION 
Energy(MEV) = 4.091 + (0.0046)*Channel 
Energy range (MeV): 4.091 TO 6.446 

(Data reduction compression factor: 1.) 
Efficiency = 0.2271 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
6.000 1.432 
6.000 1.611 
4.000 0.389 
2.000 0.369 

Activity 
d/m uCi/ea 

8.3 0.3753-05 
6.4 0.2883-05 
97.2 0.438E-04 
10.2 0.4593-05 

Total % Recovery 
12518.0 100.000 
12518.0 100.000 
12275.8 98.065 
242.2 1.935 

Analyzed by: 
GL 
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HNF-1672 REV. Q 
Spectrum 4a4475.CNF 

1 Legend: Raw = .... Modeled Peaks = l12]..] etc Display Max.: 3869.3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3. 
23 
32. 
3..2. .. . . ..2 ............ 2 ......................... 2 ............................................... 2... 

.............. 2.. 
1.. 
1 
1 . .1 . .1 

................................................... 
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HNF-4672 REV. 0 

Raw Data Dump for 
1 0. 0. 
11 0. 0. 
21 1. 1. 
31 1. 1. 
41 1. 0. 
51 0. 0. 
61 3. 1. 
71 2. 4. 
81 2. 1. 
91 3. 2. 
101 3. 4. 
111 3. 2. 
12 1 8. 2. 
131 3. 6. 
14 1 4. 5. 
151 7. 5. 
161 10. 5. 
17 1 7. 7. 
18 1 17. 12. 
191 14. 22. 
201 26. 40. 
211 35. 32. 
221 52. 48. 
231 123. 98. 
241 246. 295. 
251 572. 566. 
261 39. 33. 
271 8. 1. 
281 13. 12. 
291 20. 20. 
301 28. 17. 
311 4. 0. 
321 0. 0. 
331 1. 0. 
341 2. 1. 
351 0. 0. 
361 2. 1. 
371 1. 0. 
381 0. 0. 
391 0. 0. 
401 0. 0. 
411 0. 0. 
421 0. 0. 
431 0. 0. 
441 0. 0. 
451 0. 1. 
461 0. 0. 
471 1. 0. 
481 0. 0. 
491 0. 0. 
511 0. 0. 

AEA Spectrum: 4a4475.CNF 
0 .  0 .  0 .  0 .  
0 .  0. 0. 0. 
1. 0. 0. 1. 
0. 2. 2. 3. 
1. 0. 2. 1. 
1. 3. 1. 1. 
2. 2. 2. 3. 
1. 2. 2. 4. 
3. 3. 2. 3. 
0. 2. 1. 3. 
1. 1. 1. 5. 
1. 2. 3. 1. 
2. 4. 3. 6. 
4. 5. 7. 4. 
3. 4. 7. 7. 
7. 14. 8. 13. 
10. 14. 6. 15. 
9. 7. 10. 8. 

20. 16. 21. 13. 
23. 11. 20. 19. 
27. 21. 22. 21. 
39. 39. 42. 54. 
75. 78. 72. 76. 
158. 145. 165. 178. 
330. 369. 397. 442. 
585. 543. 439. 258. 
37. 34. 30. 21. 
6. 6. 7. 9. 
7. 11. 11. 13. 
23. 26. 28. 33. 
6. 4. 9. 5. 
3. 0. 1. 1. 
1. 0. 1. 1. 
0. 0. 0. 1. 
1. 2. 2. 0. 
1. 6. 0. 0. 
0. 0. 1. 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 .  0 .  0 .  
0 .  0 .  0 .  0 .  
0 .  0 .  0. 0. 
0. 2. 1. 2. 
0. 0. 0. 0 .  
0 .  0 .  0 .  0 .  

0 .  
0. 
0. 
0. 
3. 
2. 
0. 
1. 
2. 
7. 
5. 
2. 
4. 
8. 
11. 
7. 
14. 
13. 
23. 
25. 
20. 
43. 
71. 
191. 
483. 
130. 
24. 
5. 
13. 
29. 
4. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
2. 
1. 
1. 
1. 
1. 
3. 
2. 
2. 
3. 
1. 
4. 
6. 
2. 
9. 
5. 
8. 
12. 
20. 
20. 
23. 
56. 
92. 

226. 
492. 
74. 
18. 
11. 
18. 
34 * 
2. 
1. 
1. 
2. 
1. 
1. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 . .  
0 .  
0 .  
0 .  
0 .  

0. 
1. 
2. 
1. 
1. 
2. 
3. 
4. 
2. 
1. 
4. 
2. 
2. 
8. 
10. 
10. 
16. 
12. 
18. 
18. 
26. 
39. 
94. 
198. 
539. 
61. 
21. 
14. 
18. 
33. 
4. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
1. 
2. 
1. 
2. 
3. 
2. 
0. 
2. 
2. 
1. 
3. 
6. 
8. 
5. 
17. 
13. 
9. 
21. 
15. 
40. 
62. 
105. 
229. 
553. 
41. 
9. 
9. 
23. 
31. 
1. 
0. 
0. 
0. 
1. 
3. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
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HNF-1672 REV. 0 

Peak 
ID 
1 
2 
3 

222-S Analytical Laboraratory 
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. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000894-DUP-A 

File ID: 5a5399.CNF 

Peak 
ID Isotope 
1 Pu238 

Am241 
2 Am243 
3 Np237 

Pu2 4 2 

Totals: 

Counted on: 5/22/99 @13:48 
Detector: AEA5 
Geometry number: 1 
Count time: 28805. sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
30.8 30.8 301.718 301.718 12.000 5.354 

549.8 549.8 254.143 254.137 14.000 7.535 
12.4 12.4 182.783 182.549 82.000 442.207 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
0.051 5.487 5.481 0.0060.02 1.36 7.7 

0.846 5.266 5.262 0.0040.03 22.74 1.9 
0.096 4.769 4.933 -.1642.03 2.59 17.8 

5.479 5.481 -.002 

4.891 4.933 -.042 ----- - - - - - - - - - 
0.993 <--valid peaks only--> 26.69 

DETECTOR CALIBRATION 
Energy(MEV) = 4.093 -+ (0.0046)*Channel 
Energy range (MeV): 4.093 TO 6.448 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2410 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1 s 

Tau 
Initial Final 
6.000 1.290 
7.000 2.236 
41.000 124.124 

Total 
12905.0 
12905.0 
12814.4 

90.6 

% Recovery 
100.000 
100.000 
99.298 
0.702 

Activity 
dlm uCi/ea 

7.8 0.3533-05 
6.0 0.2713-05 
95.3 0.4293-04 
12.4 0.5563-05 
10.7 0.4843-05 

Analyzed by: 
GL 
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HNF-1672 REV. 0 
Spectrum 5a5399.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4007.0 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3. 
3.. 
32. + 
3...2. 
3........2 
3..................2 
3....................................2.. 
3..................................................................2.. 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2  
.2.. . . 
1 
1 
.1 . .1 
1 
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Raw 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
13 1 
14 1 
151 
161 
17 1 
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 
511 

Data Dump for 
0. 0. 
0. 0. 
1. 1. 
0. 0. 
1. 0. 
0. 0. 
1. 1. 
1. 2. 
1. 2. 
4. 3. 
2. 3. 
1. 0. 
5. 5. 
2. 6. 
3. 5. 
4. 5. 
6. 9. 
9. 12. 
18. 11. 
13. 15. 
23. 23. 
29. 23. 
56. 59. 
76. 89. 

222. 257. 
475. 580. 
116. 70. 
22. 18. 
7. 7. 
17. 13. 
26. 34. 
6. 1. 
1. 0. 
1. 1. 
0. 0. 
1. 0. 
0. 3. 
2. 0. 
0. 0. 
0. 0. 
1. 0. 
0. 1. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 0. 
0. 0. 
0. 0. 

AEA Spectrum: 5a5399 
0. 0. 0. 
0. 0. 0. 
2. 0. 1. 
1. 1. 1. 
2. 3. 1. 
0. 4. 0. 
2. 2. 5. 
0. 0. 0. 
0. 2. 0. 
2. 3. 3. 
5. 4. 3. 
6. 4. 3. 
2. 1. 3. 
2. 3. 2. 
5. 6. 8. 
6. 2. 6. 
10. 4. 6. 
13. 4. 15. 
18. 15. 11. 
14. 15. 17. 
20. 29. 35. 
42. 35. 50. 
47. 51. 55. 
94. 112. 108. 

261. 288. 314. 
563. 609. 579. 
69. 52. 43. 
6. 9. 10. 
9. 9. 15. 
19. 17. 31. 
32. 34. 20. 
2. 1. 2. 
0. 2. 1. 
0. 2. 3. 
0. 0. 1. 
0. 2. 1. 
6. 0. 3. 
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. 
1. 0. 1. 
0. 0. 0. 

. CNF 
0. 
0. 
0. 
1. 
3. 
2. 
2. 
1. 
3. 
3. 
2. 
3. 
5. 
6. 
7. 
5. 
10. 
7. 
10. 
16. 
23. 
32. 
62. 

137. 
355. 
545. 
45. 
9. 
6. 

22. 
14. 
2. 
0. 
1. 
0. 
2. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 

0. 
0. 
0. 
0. 
2. 
2. 
0. 
2. 
0. 
0. 
2. 
3. 
4. 
4. 
4. 
8. 
4. 
11. 
14. 
25. 
30. 
34. 
57. 
175. 
367. 
508. 
40. 
6. 

10. 
28. 
4. 
0. 
0. 
0. 
6. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 

0. 
1. 
2. 
2. 
0. 
1. 
0. 
2. 
1. 
1. 
2. 
3. 
3. 
2. 
5. 
6. 

11. 
17. 
12. 
13. 
28. 
47. 
73. 
171. 
413. 
385. 
33. 
4. 

18. 
28. 
5. 
0. 
0. 
0. 
2. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
2. 
0. 
0. 
0. 
3. 
0. 
0. 
1. 
1. 
2. 
6. 
6. 
10. 
11. 
13. 
4. 
10. 
22. 
30. 
53. 
74. 

184. 
462. 
329. 
36. 
4. 

18. 
27. 
3. 
0. 
0. 
0. 
2. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
0. 
0. 

0. 
0. 
3. 
0. 
0. 
0. 
1. 
2. 
3. 
2. 
4. 
2. 
4. 
3. 

10. 
12. 
7. 
9. 

20. 
21. 
38. 
56. 
89. 

197. 
478. 
181. 
26. 
4. 
16. 
36. 
3. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
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HNF-I 672 REV. 0 

222-S Analytical Laboraratory 

Rev. 2.10 
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 
S99T000895-SAM-A 

File ID: 6a6403.CNF 

Peak 
ID 
1 
2 

Counted on: 5/22/99 @13:49 
Detector: AEA6 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
81.4 81.4 297.116 297.116 14.000 8.159 
625.5 625.5 250.937 250.932 12.000 5.596 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak 
ID Isotope 
1 Am241 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
0.115 5.479 5.467 0.0120.04 3.27 4.9 

2 Am243 0.748 5.266 5.254 0.0120.03 21.36 1.9 
Pu238 5.487 5.467 0.020 

----- -------- - 
Totals: 0.862 <--valid peaks only--> 24.63 

Tau 
Initial Final 
7.000 2.644 
6.000 2.085 

Activity 
d/m uCi/ea 
15.6 0.7043-05 
20.4 0.9193-05 
96.9 0.4363-04 

DETECTOR CALIBRATION 
Energy(MEV) = 4.100 + (0.0046)*Channel 
Energy range (MeV): 4.100 TO 6.455 

(Data reduction compression factor: 1.) 
Efficiency = 0.2227 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1 s 

Total 
13710.0 
13710.0 
11823.2 
1886.8 

% Recovery 
100.000 
100.000 
86.238 
13.762 

Analyzed by: 
GL 
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HNF-1672 REV. 0 
Spectrum 6a6403.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4133.6 

.a .. .. .. ... 
z . . .  . . .2. ........ 2 .................... 2 
.................................................2. 
".."................................................................2 ........... 2.... 
1 . .  

.1 . . .1 ....... 1 ....... 1 
1. 
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4 . .  . 
Raw Data'Dump'for AFA 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 
511 

0. 
0. 
1. 
0. 
2. 
2. 
2. 
3. 
2. 
5. 
7. 
3. 

14. 
4. 
7. 
10. 
12. 
12. 
20. 
21. 
18. 
25. 
47. 
89. 
288. 
693. 
36. 
8. 
14. 
67. 
55. 
1. 
0. 
0. 
1. 
0. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
1. 
1. 
1. 
3. 
1. 
4. 
1. 
3. 
4. 
5. 
5. 
2. 
8. 

13. 
8. 
14. 
21. 
21. 
22. 
36. 
46. 
115. 
290. 
695. 
42. 
5. 

29. 
69. 
29. 
3. 
0. 
0. 
3. 
2. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

- 
0. 0. 
0. 
2. 
1. 
0. 
2. 
3. 
4. 
0. 
3. 
3. 
3. 
5. 
7. 
3. 
9. 

13. 
23. 
11. 
22. 
22. 
24. 
55. 

124. 
331. 
626. 
43. 
15. 
37. 
75. 
24. 
1. 
0. 
0. 
4. 
1. 
3. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
1. 
2. 
6. 
1. 
1. 
4. 
5. 
1. 
8. 
6. 
5. 
10. 
10. 
17. 
11. 
24. 
29. 
48. 
46. 
111. 
374. 
449. 
38. 
10. 
32. 
61. 
29. 
0. 
2. 
0. 
0. 
2. 
5. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

6a6403.CNF 
0. 
0. 
1. 
1. 
1. 
3. 
1. 
3. 
7. 
6. 
4. 
2. 
3. 
8. 
7. 
10. 
14. 
13. 
15. 
20. 
24. 
43. 
64. 

127. 
426. 
297. 
32. 
9. 
37. 
82. 
17. 
0. 
1. 
1. 
0. 
0. 
4. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
1. 
1. 
2. 
4. 
1. 
4. 
1. 
5. 
4. 
3. 
0. 
8. 
7. 
10. 
15. 
15. 
21. 
23. 
36. 
35. 
62. 

164. 
483. 
200. 
34. 
11. 
29. 
95. 
17. 
0. 
1. 
0. 
2. 
2. 
5. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
4. 
0. 
4. 
3. 
4. 
3. 
0. 
5. 
9. 
6. 
11. 
9. 
14. 
19. 
16. 
27. 
41. 
67. 

174. 
497. 
126. 
25. 
8. 

44. 
90. 
13. 
1. 
0. 
0. 
2. 
2. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
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0. 
2. 
1. 
2. 
1. 
0. 
1. 
0. 
1. 
3. 
4. 
1. 
2. 
8. 
7. 
14. 
16. 
17. 
9. 

19. 
32. 
38. 
60. 

192. 
579. 
96. 
18. 
16. 
34. 
78. 
8. 
0. 
0. 
0. 
4. 
4. 
3. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
2. 
3. 
0. 
2. 
1. 
2. 
0. 
3. 
3. 
3. 
6. 
7. 
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7. 
12. 
14 e 
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27. 
32. 
82. 

210. 
624. 
78. 
17. 
22. 
50. 
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7. 
0. 
1. 
2. 
1. 
5. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
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1. 
0. 
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0. 
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3. 
3. 
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8. 
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45. 
80. 
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59. 
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13. 
57. 
72. 
11. 
1. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
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HNF-1672 REV. 0 

222-S Analytical Laboraratory 

Rev. 2.10 
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 
S99T000895-DUP-A 

File ID: 9a9315.CNF 

Counted on: 5/22/99 @13:50 
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 95.7 95.7 297.872 297.872 16.000 7.265 8.000 2.420 
2 720.4 720.4 252.031 252.028 12.000 4.750 6.000 1.696 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate cfm @95 dim uci f ea 
1 PU238 0.124 5.487 5.472 0.0150.03 3.69 4.7 21.4 0.9653-05 

Am241 5.479 5.472 0.007 16.4 0.739E-05 
2 Am243 0.813 5.266 5.261 0.0050.02 24.28 1.8 102.5 0.4623-04 ----- - - - - - - - - - 
Totals: 0.937 <--valid peaks only--> 27.97 

DETECTOR CALIBRATION 
Energy(MEV) = 4.101 + (0.0046)*Channel 
Energy range (MeV) : 4.101 TO 6.457 

(Data reduction compression factor: 1.) 
Efficiency = 0.2392 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
14328.0 100.000 
14328.0 100.000 
13426.0 93.704 
902.0 6.296 

Analyzed by: 
GL 
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HNF-1672 REV. 0 
Spectrum 9a9315. CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 

2. 
* .  .2 ....... 2 .................. 2 .......................................... 2. ...................................................................... 2 ............. 2... 
1 
..l . . . . . -1 
. . . . . . I  1 
1. 
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. .  
Raw Data'Dump'for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
13 1 
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. 
1. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
2. 
1. 
3. 
4. 
5. 
6. 
16. 
19. 
16. 
48. 
89. 
302. 
739. 
53. 
7. 
20. 
54. 
66. 
5. 
1. 
1. 
1. 
2. 
4. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 

- 
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
3. 
2. 
3. 
3. 
1. 
4. 
7. 
9. 
9. 
21. 
40. 
112. 
311. 
828. 
65. 
10. 
27. 
71. 
56. 
2. 
1. 
0. 
0. 
0. 
3. 
0. 
0: 
0. 
0 .  
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
1. 
3. 
2. 
8. 
15. 
14. 
15. 
23. 
54. 
130. 
355. 
812. 
64. 
15. 
29. 
85. 
28. 
3. 
0. 
0. 
3. 
1. 
4. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
3. 
0. 
1. 
0. 
2. 
0. 
1. 
2. 
1. 
0. 
2. 
3. 
6. 
8. 
8. 
16. 
28. 
49. 
128. 
415. 
702. 
50. 
3. 
30. 
93. 
26. 
3. 
0. 
0. 
3. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
1. 
0. 

9a9315.CNF 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
2. 
5. 
6. 
3. 
6. 
17. 
26. 
50. 
156. 
447. 
516. 
35. 
9. 

33. 
86. 
19. 
1. 
0. 
1. 
1. 
3. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
2. 
2. 
3. 
7. 
3. 
8. 
12. 
17. 
33. 
52. 
171. 
453. 
323. 
42. 
10. 
46. 
86. 
24. 
1. 
0. 
0. 
4. 
2. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
2. 
2. 
2. 
4. 
4. 
5. 
12. 
12. 
33. 
69. 
196. 
487. 
177. 
41. 
16. 
48. 
114. 
18. 
1. 
0. 
0. 
3. 
3. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
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0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
1. 
3. 
2. 
4. 
2. 
4. 
6. 
10. 
14. 
18. 
38. 
60. 

218. 
597. 
89. 
29. 
18. 
40. 
104. 
14. 
0. 
0. 
0. 
5. 
6. 
2. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
2. 
2. 
3. 
3. 
3. 
4. 
5. 
10. 
14. 
38. 
88. 
208. 
647. 
80 
15. 
17. 
57. 
87. 
8. 
1. 
0. 
1. 
8. 
1. 
5. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
0. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
2. 
1. 
5. 
7. 
7. 
20. 
19. 
38. 
89. 
249. 
675. 
58. 
18. 
22. 
51. 
110. 
9. 
0. 
0. 
3. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
5. 
0. 
0. 
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Peak 
ID 
1 
2 

HNF-1672 RRI. 0 

222-5 Analytical Laboraratory 

Rev. 2.10 
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 
S99T000896-SAM-A 

File ID: 12a1217.CNF 

Counted on: 5/22/99 @13:51 
Detector: AEA12 
Geometry number: 1 
count time: 28806. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 
155.0 155.0 300.323 300.323 12.000 4.860 6.000 3.244 
954.7 954.7 254.058 254.058 10.000 3.663 5.000 2.276 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c / m  @95 
1 PU238 0.138 5.487 5.476 0.0110.02 3.95 4.5 

2 Am243 0.797 5.266 5.264 0.0020.02 22.87 1.9 
Am241 5.479 5.476 0.003 

----- - - - - - - - - - 
Totals: 0.935 <--valid peaks only--> 26.82 

DETECTOR CALIBRATION 
Energy (MEV) = 4.095 + (0.0046) *Channel 
Energy range (MeV): 4.095 TO 6.450 

(Data reduction compression factor: 1.) 
Efficiency = 0.2248 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Activity 
d/m uCi/ea 
24.4 0.llOE-04 
18.7 0.8423-05 
102.8 0.4633-04 

Total 
13773.0 
13773.0 
12875.3 
897.7 

% Recovery 
100.000 
100.000 
93.482 
6.518 

Analyzed by: 
GL 
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Spectrum 12a1217.CNF 
1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 6028.5 

2 . . . .2. ..................... 2 ...................................................................... 2 ........................ 2.. ..... 
1 
e.. .1 ........... 1 
.l. 
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Raw Data 'Dumv 'for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
17 1 
18 1 
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 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
7. 
6. 
34. 
139. 
713. 
80. 
28. 
10. 
47. 
171. 
19. 
0. 
0. 
1. 
0. 
5. 
6. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 

- 
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
2. 
1. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
1. 
2. 
4. 
13. 
32. 
177. 
878. 
78. 
14. 
7. 
49. 
169. 
9. 
0. 
1. 
0. 
0. 
6. 
1. 
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. 
1. 
0. 
0. 
1. 
0. 
1. 
4. 
1. 
10. 
44. 
200. 
1032. 
62. 
2. 
7. 
57. 
98. 
6. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
4. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0.. 

, o .  
0. 
1. 
0. 
1. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
4. 
8. 
50. 
235. 
1178. 
63. 
5. 
14. 
70. 
70. 
8. 
0. 
0. 
2. 
1. 
3. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

HNF-1672 REV. 0 
12a1217. CNF 

0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
2. 
3. 
4. 
14. 
53. 
265. 
1132. 
80. 
5. 
15. 
87. 
49. 
3. 
0. 
0. 
4. 
1. 
6. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 

0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
1. 
3. 
1. 
2. 
4. 
9. 
21. 
65. 
372. 
898. 
58. 
1. 
12. 
78. 
31. 
0. 
2. 
1. 
3. 
1. 
5. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
2. 
1. 
1. 
1. 
6. 
4. 
14. 
56. 
368. 
544. 
49. 
7. 
21. 
120. 
33. 
2. 
0. 
2. 
1. 
2. 
4. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
3. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0 .  
1. 
0. 
3. 
5. 
17. 
81. 
391. 
279. 
41. 
3. 

27. 
136. 
26. 
0. 
0. 
0. 
4. 
1. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
1. 
'1. 
0. 
0. 
0. 
2. 
1. 
1. 
1. 
2. 
3. 
7. 
5. 
21. 
108. 
478. 
155. 
33. 
7. 
14. 
162. 
21. 
0. 
1. 
0. 
4. 
1. 
3. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0 .  
1. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
1. 
1. 
1. 
6. 
30. 
117. 
618. 
96. 
34. 
12. 
42. 
198. 
15. 
0. 
0. 
0. 
0. 
2. 
4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 



Peak 
ID 
1 
2 

HNF-I 672 RE% 0 

222-s Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S 1 . S  

DATA REDUCTION REPORT 

SAMPLE 
S99T000896-DUP-A 

File ID: 13a1394.CNF 

Counted on: 5/22/99 @13:52 
Detector: AEA13 
Geometry number: 1 
Count time: 28806. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 
146.9 146.9 301.864 301.864 12.000 5.094 6.000 2.999 
975.2 975.2 256.027 256.027 12.000 4.052 6.000 2.420 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 
1 ~ ~ 2 3 8  0.130 5.487 5.475 0.0120.02 3.97 4.5 

2 Am243 0.800 5.266 5.264 0.0020.02 24.46 1.8 
Am241 5.479 5.475 0.004 

----- - - - - - - - - - 
Totals: 0.930 <--valid peaks only--> 28.43 

DETECTOR CALIBRATION 
Energy(MEV) = 4.087 + (0.0046)*Channel 
Energy range (MeV): 4.087 TO 6.442 

(Data reduction compression factor: 1.) 
Efficiency = 0.2472 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1 s 

Activity 
d/m uCi/ea 
22.3 0.100E-04 
17.1 0.7703-05 
99.9 0.4503-04 

Total 
14671.0 
14671.0 
13648.8 
1022.2 

% Recovery 
100.000 
100.000 
93.032 
6.968 

Analyzed by: 
GL 



HNF-1672 RW, Q 
Spectrum 13a1394.CNF 

1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 5378.2 

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



. .  . 
Raw Data 'Dump'for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
13 1 
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. 
3. 
1. 
2. 
0. 
0. 
2. 
1. 
0. 
1. 
3. 
0. 
2. 
2. 
3. 
1. 
1. 
3. 
4. 
13. 
27. 
94. 

549. 
177. 
35. 
4. 

28. 
160. 
18. 
0. 
0. 
0. 
0. 
5. 
7. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

- 
0 .  
0. 
0. 
0. 
2. 
1. 
1. 
0. 
2. 
1. 
1. 
0. 
1. 
0. 
1. 
2. 
1. 
3. 
3. 
5. 
3. 
6. 

11. 
29. 

132. 
649. 
111. 
30. 
11. 
59. 
178. 
18. 
1. 
0. 
1. 
1. 
1. 
5. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

- 
0 .  0 .  
0. 
0. 
1. 
0. 
2. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 
2. 
3. 
3. 
2. 
2. 
6. 
5. 
5. 

18. 
37. 

155. 
774. 
74. 
13. 
8. 

53 * 
172. 

9. 
0. 
0. 
0. 
1. 
3. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
0. 
0. 
2. 
3. 
0. 
0. 
2. 
1. 
0. 
0. 
2. 
3. 
3. 
2. 
1. 
3. 
2. 
7. 
2. 
8. 
11. 
46. 
161. 
955. 
74. 
11. 
12. 
46. 
118. 
11. 
0. 
0. 
0. 
0. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

HNF-1672 REM 0 
13a1394.CNF 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
0. 
2. 
1. 
2. 
2. 
2. 
3. 
1. 
1. 
1. 
0. 
3. 
0. 
5. 
7. 
12. 
47. 

217. 
1064. 
77. 
7. 
12. 
58. 
94. 
6. 
0. 
0. 
1. 
1. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
3. 
0. 
0. 

0. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
1. 
2. 
0. 
2. 
2. 
3. 
7. 
7. 
17. 
50. 

254. 
1175. 

81. 
7. 
18. 
61. 
62. 
5. 
0. 
0. 
1. 
2. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
1. 
0. 
1. 
3. 
1. 
3. 
1. 
1. 
0. 
0. 
0. 
2. 
0. 
3. 
2. 
1. 
1. 
7. 
6. 
3. 
5. 
8. 

45. 
303. 
1105. 
64. 
4. 

20. 
99. 
32. 
2. 
1. 
0. 
0. 
1. 
7. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
4. 
5. 
1. 
1. 
4. 
0. 
3. 
2. 
2. 
1. 
5. 
7. 

22. 
67. 

377. 
953. 
62. 
4. 

18. 
98. 
34. 
0. 
0. 
0. 
1. 
3. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  

0. 
0. 
3. 
1. 
1. 
0. 
2. 
0. 
0. 
0. 
2. 
2. 
2. 
1. 
3. 
3. 
2. 
1. 
4. 
5. 
4. 
9. 
19. 
70. 

413. 
621. 
47. 
6. 

34. 
125. 
25. 
0. 
0. 
0. 
1. 
3. 
8. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
0. 
1. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
0. 
2. 
1. 
1. 
2. 
3. 
4. 
6. 
5. 
7. 
9. 

19. 
86. 

465. 
306. 
43. 
5. 

29. 
140. 
24. 
0. 
0. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 

,363 



HNF-1672 REV. Q 

Peak 
ID 
1 
2 

Peak 

222-5 Analytical Laboraratory 

Rev. 2.10 
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 
S99T000897-SAM-A 

File ID: 14a1484.CNF 

Counted on: 5/22/99 @13:53 
Detector: AEA14 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
121.8 121.8 299.302 299.302 14.000 7.724 
889.1 889.1 253.811 253.810 12.000 4.583 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 
1 Pu238 0.129 5.487 5.473 0.0140.04 3.97 4.5 

2 Am243 0.833 5.266 5.264 0.0020.02 25.66 1.8 
Am241 5.479 5.473 0.006 

----- --------- 
Totals: 0.962 <--valid peaks only--> 29.63 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.452 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2400 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
7.000 3.914 
6.000 2.159 

Activity 
d/m uCi/ea 
23.0 0.104E-04 
17.6 0.7933-05 
108.0 0.4863-04 

Total 
14783.0 
14783.0 
14223.7 
559.3 

% Recovery 
100.000 
100.000 
96.216 
3.784 

Analyzed by: 
GL 

' 364 



HNF-1672 REV. 0 
Spectrum 14a1484. CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 

2 
e .2 ........ 2 ............................ 2. .................................................................... 2. ........................ 2. ..... 
1 ... -1 ........ 1 
.l. 

6107.9  



HNF-1672 REV. 0 
Raw Data ‘Dump’ for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
13 1 
14 1 
151 
161 
17 1 
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. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
3. 
1. 
1. 
3. 
3. 
7. 
45. 
212. 
772. 
93. 
20. 
12. 
54. 
117. 
16. 
0. 
0. 
2. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

- 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
2. 
1. 
2. 
5. 
15. 
50. 

263. 
850. 
70. 
7. 
18. 
77. 
114. 
11. 
1. 
1. 
2. 
1. 
4. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 
0. 
1. 
2. 
3. 
4. 
19. 
63. 

270. 
975. 
71. 
7. 
15. 
69. 
92. 
5. 
0. 
0. 
3. 
1. 
3. 
2. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
2. 
1. 
1. 
1. 
6. 
9. 
18. 
81. 
324. 
1027. 
68. 
2. 
16. 
86. 
55. 
3. 
0. 
1. 
0. 
0. 
5. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0 .  
0. 

14a1484.CNF 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
2. 
3. 
3. 
13. 
72. 
357. 
981. 
52. 
5. 
25. 
81. 
31. 
1. 
1. 
1. 
1. 
3. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
1. 
0. 
2. 
0. 
0. 
2. 
2. 
0. 
1. 
1. 
1. 
0. 
2. 
0. 
0. 
4. 
7. 
15. 
94. 
429. 
843. 
71. 
9. 
25. 
101. 
34. 
1. 
0. 
0. 
1. 
3. 
2. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 

0. 
1. 
2. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
5. 
3. 
7. 
19. 
93. 
508. 
563. 
55. 
5. 
30. 
116. 
23. 
0. 
1. 
0. 
1. 
3. 
5. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
3. 
2. 
1. 
0. 
5. 
2. 
15. 
29. 
115. 
544. 
292. 
45. 
10. 
26. 
147. 
31. 
0. 
0. 
1. 
1. 
4. 
7. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
1. 
2. 
2. 
6. 
13. 
39. 
140. 
619. 
161. 
37. 
12. 
45. 
138. 
19. 
0. 
0. 
1. 
0. 
4. 
4. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0. 
0. 

0 .  
0. 
0. 
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
1. 
0. 
2. 
2. 
0. 
0. 
3. 
1. 
3. 
11. 
36. 
160. 
743. 
93. 
22. 
4. 
52. 
133. 
20. 
1. 
0. 
0. 
3. 
2. 
2. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 



Peak 
ID 
1 
2 

Peak 

HNF-1672 REV. 0 

222-5 Analytical Laboraratory 

Rev. 2.10 
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 
S99T0000897-DUP- 

File ID: 15a1557.CNF 

Counted on: 5/22/99 @13:55 
Detector: AEA15 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
133.6 133.6 298.038 298.038 14.000 5.687 
922.6 922.6 251.958 251.958 12.000 4.716 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 
1 Pu238 0.123 5.487 5.470 0.0170.03 3.79 4.6 

2 Am243 0.832 5.266 5.258 0.0080.02 25.60 1.8 
Am241 5.479 5.470 0.009 

----- - - - - - - - - - 
Totals: 0.955 <--valid peaks only--> 29.39 

DETECTOR CALIBRATION 
Energy(MEV) = 4.099 + (0.0046)*Channel 
Energy range (MeV): 4.099 TO 6.454 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2456 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
7.000 3.236 
6.000 2.461 

Activity 
d/m uCi/ea 
21.4 0.9653-05 
16.4 0.7393-05 
105.3 0.4743-04 

Total 
14775.0 
14775.0 
14107.7 
667.3 

% Recovery 
100.000 
100.000 
95.484 
4.516 

Analyzed by: 
GL 
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HNF-1672 REV. 0 
, Spectrum 15a1557.CNF 

1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 6213.2 

2 . .2 .......... 2 .................................. 2. ...................................................................... 2 ............. 2... ... 
1 ..... 1 
* ....... 1 
1. 



- 
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 
18 1 
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. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
2. 
1. 
3. 
3. 
5. 
8. 
18. 
51. 
241. 
1017. 
74. 
6. 
12. 
62. 
87. 
6. 
0. 
0. 
0. 
0. 
4. 
2. 
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. 
0. 0. 
0. 1. 
0. 1. 
0. 0. 
0. 0. 
1. 0. 
0. 0. 
0. 2. 
0. 0. 
0. 1. 
1. 0. 
0. 1. 
3. 2. 
5. 2. 
4. 1. 
6. 8. 

12. 16. 
64. 53. 
324. 336. 
1077. 1038. 
66. 58. 
8. 4. 
9. 19. 

82. 73. 
52. 45. 
3. 3. 
0. 0. 
1. 2. 
1. 1. 
2. 3. 
7. 4. 
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. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
2. 
1. 
2. 
2. 
2. 
3. 
6. 
16. 
80. 
408. 
865. 
51. 
4. 
14. 
84. 
49. 
1. 
0. 
0. 
1. 
1. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 

HNF-1672 REV. 0 
15a1557.CNF 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
1. 
0. 
3. 
6. 
10. 
18. 
107. 
470. 
644. 
60. 
7. 
24. 
105. 
26. 
0. 
0. 
0. 
1. 
1. 
9. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
2. 
2. 
2. 
0. 
2. 
0. 
2. 
6. 
9. 
29. 
104. 
508,. 
387. 
40. 
7. 
27. 
126. 
25. 
0. 
0. 
0. 
1. 
3. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
2. 
1. 
0. 
2. 
2. 
9. 
16. 
29. 
132. 
599. 
211. 
36. 
7. 
37. 
157. 
8. 
0. 
0. 
0. 
2. 
0. 
9. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0 .  
0. 
0. 
0 .  
0. 
0 .  

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
2. 
0. 
0. 
3. 
1. 
4. 
0. 
6. 
8. 
31. 
155. 
694. 
125. 
29. 
9. 
45. 
159. 
19. 
0. 
0. 
0. 
0. 
4. 
8. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 

0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
2. 
3. 
7. 
11. 
28. 
171. 
769. 
87. 
24. 
11. 
39. 
148. 
9. 
0. 
1. 
0. 
1. 
4. 
5. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
2. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
2. 
2. 
2. 
15. 
29. 
204. 
899. 
67. 
15. 
14. 
54. 
133. 
13. 
0. 
0. 
0. 
1. 
5. 
4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
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worklistdata2 Version 3.0 01(04/99 HNF-1672 REV. 8 Page: I 
OS/24/9909:02 j. 

LABCORE Completed Worklist Report for Worklist# 29806 

Analyst: gll Instrument: AB14 Book#: 

Method: LA-953-104 Rev/Mod 3 - I 
Worklist Comment: AP107 FOR @PU23902, RLC 

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

1 BLNX 0 BPU23902 PU23901 LIQUID 1 r3.57E-6 
1 BLNX 0 BPU23902 PU23901T LIQUID 100 9.39E101 
1 BLNX 0 @PIS23902 PU23901E LIQUID 1.00 l.OOE+O2 
1 BLNX 0 @PO23902 PU23801 LIQUID 1 c3.57E-6 

1 BLNX 0 BPU23902 PU23801E LIQUID 1.00 1.008+02 
2 STD 0 BPU23902 PO23901 LIQUID 1.26E-04 1.28E-4 

2 STD 0 831123902 PU23901T LIQUID 100 8.848+01 

2 STD 0 BPU23902 PU23901E LIQUID 1.0 1.70Et00 
6.698-06 

3 SAMPLE S99TO 9.09 

3 SAMPLE S99TO 5.23 
3 SAMPLE S99T000894 0 QPU23902 PU23801 LIQUID < 3.88E-05 

3 SAMPLE S99TO00894 0 BPU23902 PU23801E LTQUIV N/A 9.57E+QO 
4 DUP S99T000894 0 @Po23902 Po23901 LIQUID 6.69E-6 6.46E-6 
4 DUP S99T000894 0 BPU23902 PV23901T LIQUID 100 9.62ElOl 

4 DUP S99T000894 0 QPIX23902 PU23901E LIQUID 1.00 5.31Et00 

4 DUP S99T000894 0 @Po23902 PU23801 LIQUID ~3.888-6 ~3.668-5 
4 DDP S99T000894 0 BPU23902 Po23801E LIQUID 1.00 1.03E+01 
5 SAMPLE S99T000895 0 BPU23902 PU23901 LIQUID N/A 2.478-05 

5 0 BPU23902 PU23901T LIQUID N/A 8.99E101 
5 0 BO23902 PU23901E LIQUID N/A 2.988+00 

5 SAMPLE S99T000895 0 BPU23902 PO23801 LIQUID N/A 6.10E-06 
S99T000895 0 BPUZ3902 PU23801E LIQUID N/A 5.518tOO 

6 DUP S99T000895 0 BPU23902 PU23901 LIQUID 2.47E-5 2.493-5 

6 DUP S99T000895 0 BPU23902 PU23901T LIQUID 100 8.943+01 
6 DUP S99T000895 0 mPU23902 PU23901E LIQUID 1.00 2.95El00 
6 DUP S99T000895 0 BPU23902 PU23801 LIQUID 6.10E-6 5.01E-6 
6 DUP S99T000895 0 OPU23902 PO238018 LIQUID 1.00 6.048+00 
7 SAMPLE S99TV00896 0 BPU23902 Po23901 LIQUID N/A 2.548-05 
7 SAMPLE S99T000896 0 OPU23902 PU23901T LIQUID N/A 8.82E101 
7 SAMPLE S99T000896 0 BPU23902 PU239OlE LIQUID N/A 2.8?3+00 
7 SAMPLE S99T000896 0 @Po23902 PU23801 LIQUID N/A 5.16E-06 
7 SMKPLB S99T000896 0 BPU23902 PU2380lE LIQUID N/A 5,85E+OO 
8 DUP S99T000896 0 QPU23902 PO23901 LIQUID 2.548-5 2.598-5 
8 DDP S99T000896 0 BPU23902 PIX23901T LIQUID 100 8.938+01 
8 DUP S99T000896 0 BPU23902 PU2390lE LIQUID 1.00 2.90Et00 

8 DUP S99T000896 0 BPU23902 PU23801 LZQUID 5.168-6 <4.768-6 
8 DUP ~99~000896 o 0~~23902 ~ ~ 2 3 8 0 1 ~  LIQUID 1.00 6.25E+00 

9 SAMPLE S99T000897 0 BPU23902 PIX23901 LIQUID N/A 2.368-05 
9 SAMPLE ~99~000897 o ~ ~ ~ 2 3 9 0 2  ~ ~ 2 3 9 0 1 ~  LIQUID w h  8.8OEtOl 
9 SAMPLZ S99T000897 0 QPU23902 PU23901E LIQUID N/A 3.098+00 

UCi/mL 

100.000 uci/ml 
UCl/mL 

93.900 % R~coveey 

100.000 UCi/mG 
101.587 % Recovery 

8.400 %Recovery 
1.700 % Ct Error 

3.88e-006 uCi/ml 
% Recovery 
% ct. Breor 

3.88e-006 uCi/mL 
% Ct. Ermr 

3 .498  RPD 
96 .200  % ReCDvery 
5.310 % Ct Error 

RPD 
10.300 % Ct. Err0 

4.63e-006 uci/mL 
% Recovery 
96 Ct. Ecros 

4.63e-006 uCi/mL 
% ct . Eteor 

0.806 RPD 

89.400 96 Recoveq 
2.950 % Ct Error 
19.622 RPD 

6.040 % Ct. Err0 
4.74e-006 uCi/& 

% Recovery 
% Ct, Eemr 

4.748-006 uCi/mL 
96 ct. zzror 

1.949 RPD 
89.300 6 Recovery 

2 .900  % Ct Erroz 

RPD 
6.250 % Ct. Err0 

4.988-006 uCi/ml 
% Reeovery 
% ct . Emor 

Units shown for QC (BLKBKG) may not reflect the aclual units. 
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worklistdata2 Version 3.0 01/04/99 
05/24/99 09:02 

HNF-9 672 REV. 0 Page: 2 

LABCORE Completed Worklist Report for Worklist# 29806 
Seq ' m e  Sample# K A 'lest Matrix Actual Found UL or Yield U nit 

9 S ~ L B  ~ 9 9 ~ 0 0 0 8 9 7  o @pua3902 ~ ~ 2 3 8 0 1  LIQUID NIP. 1.288-05 4.98e-006 uCi/mC 
'I S ~ L E  ~99~000897 a spun902 ~ ua38ai~ LIQUID NIX 4.02E+OO % Ct. Error 
10 DUP S99T000897 0 @PU+3902 PU23901 LIQUID 2.368-5 2.38E-5 0.844 RPD 
10 DUP S99T000897 0 @PU23902 PU23901T LIQUID 100 8.10E101 81.000 % ReSDVery 
10 DUP S99T000897 0 aPD23901 PU239015 LIQUID 1.00 3.07Et00 3.070 % Ct E n o r  
10 DIlp ~99~000897 o @PUZS~OZ pua380i LIQUID i.a8~-5 i.34~-5 4.580 RPD 
10 DUP S99TOll0897 0 @PU23902 PU23801E LIQUID 1.00 3.925+00 3.920 % C t .  BIro 

Final page for worklist# 29806 

Analyst Signature Date Analyst Signature Date 

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



HNF-1672 REV. 0 
05/20/99 09:I 7 Page: I 
WS2 LABCORE Data Entry Template for Worklist# 29806 

Analyst: &L Instrument: Puol 

Method: EA-953-104 RevJMod 8- 1 
Worklit Comment: AP107 FOR @PU23902, RLC 

S Type Sample# R A Test Matrix Group# Project 

1 BLNK 

2 STD 

ePU23902 LIQUID 

ePU23902 LIQUID 

S99T000894 0 aPU23902 LIQUID 99000198 AP107 GRAB2 3 SAMPLE 
Analytes Requested: PU23801 , PU23801E. PU23901 , PU23901E, PU23901T 

4 DUP S99T000894 0 ePU23902 LIQUID 

5 SAMPLE 

6 DUP 

S99T000895 0 ePU23902 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: PU23801 , PU23801E, PU23901 , PU23901E, PU23901T 

S99T000895 0 ePU23902 LIQUID 

7 SAMPLE S99T000896 0 ePU23902 LIQUID 99000198 AP107 GRAB2 
AnalyteS Requested: PU23801 , PU23801E. PU23901 , PU23901E, PU23901T 

8 DUP S99T000896 0 ePU23902 LIQUID 

9 SAMPLE S99T000897 0 ePU23902 LIQUID 99000198 AP107 GRAB2 
Analytes Requested: PU23801 , PU23801E, PU23901 , PU23901E, PU23901T 

10 DUP S99T000897 0 aPU23902 LIQUID 

Final page for worklist # 29806 

Dutu Entry Comments: 

S = Worklist Slot Number, R = Replicate Nutder, A = Aliquot Code. 
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WORKBOOK PAGE: BLANK1 

HNF-1672 REV. 0 
r 

WCER PREF 
WCER PREF 
J-236 DECA\ 

DATE 
VALUE (dpmlm 
VALUE (dpmlr 

. .  

U 239 cpm 
EA COUNT T 
'U 2391240 MC 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay C d d  Value = Pu-236 Preparation Value '[e to the power of ((472. Decay Time1104o.95)~ 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg)'C23S~lOOl(Pu-236 Decay Corfd Value * SPWEFF) 
Pu 2391240 pCilL = (C239)(Pu 236 Decay Corr'd Value)(SPMl)(lOoomUL)(DF)(DDF) I [(C236)(SS)(D gJL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * 1IEFF ' C2381- (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery I 100) 
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(i000mUL)1 I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
Relative Counting Error = Square RwI of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

nalyst: ~n n -  GLL Date: 24-May49 
Signature of Chemist: 5/&,,,6- JFR Date: 2 9 p p  
BLANK.WB1 REV 1.0 943128ML 

U U '  

' 373 
05124199 



WORKBOOK PAGE: STD2 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Corfd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Timel1040.95)l 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg)' IIEFF 'C236.1001Pu-236 Decay Corfd Value * SPKV 
Pu 2391240 pCiIL = (C239)(Pu 236 Decay Carfd Value)(SPKv)(iooOmUL)(DF)(DDF) I [(C236)(SS)(2220000 dpm1pCi)l 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg + 1lEFF ' C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery 1100) 
Pu 238 pCYL = [(Pu 238 dpm)(DF)(DDF)(iOOOmUL)1 I [(Pu-236 Tracer Recovery 1100)(2220000 dprnlpCi)(D gIL)(SS)l 
Relative Counting Error = Square Root of [(iI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

I 374 
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HNF-1672 REV. 0 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of ((-In2 * Decay Time11040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) 'C236'1001(Pu-236 Decay Carfd Value ' SPKV * EFF) 
Pu 2391240 pCIIL = (C239)(Pu 236 Decay Corfd Value)(SPKv)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV'Pu 236 Tracer Recovery I 100) 
Pu 238 pCYL = [(Pu 238 dpm)(DF)(DDF)(1000mUL)I I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
Relative Counting Error = Square Root Of [(II(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * loo  

Pu 2391240 pCilmL 6.46E-06 DETECTION 
Relative Counting Error = 5.3% LEVELS 

NOTE: Pu 238 Result is a LESS THAN Value. 

Relative Counting Error = Pu 238 
3.66E-06 

3.66E-06 

in pCi1rnL 
Pu 2391240 

nalyst: - -  GLL Date: 24-May-99 

U J '  Signature of Chemist: JFR Date: 24 y& (Lu 7 
SAMPLE.WB1 REV 1.0 43128ML 

IN9431 28\0IJT\29806.WBl 
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HNF-1672 REV. 0 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Codd Value = Pu-236 Preparation Value *[e to the power of ((-102 * Decay TimelIO40.95)l 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236.1001(Pu-236 Decay Corr'd Value * SPKV * EFF) 
Pu 2391240 pCVL = (C239)(Pu 236 Decay Cofd Value)(SPKv)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IIEFF + C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I 100) 
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOoOmUL)] I [(Pu-236 Tracer Rewvery 1100)(2220000 dprnlpCi)(D glL)(SS)l 
Relative Counting Error = Square Root of [(lI(Pu 236 cprn * rnin)) + (1 I (Pu 238 or 2391240 cpm * rnin))] 1.96 * 100 

6.10E-06 
5.5% 
89.9% 

' 377 
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HNF-1672 REM 0 

LA-953-10 
MAY-? 

1 
I 
0 

[B- LIQUID/ 
39 PU 236AEA FRAC 0.737 
10 PU 238 AEA FRAC 0.036 
10 PU 239 AEA FRAC 0.179 
10 TOTAL AT COUNTS 
10 TCOUNTTIME MIN 

BACKGROUND in c m (BK 0.100 
1.1 

16859 

Decay Time = Dale Counted -Tracer Preparation Date 
Pu-236 Decay Codd Value = Pu-236 Preparation Value *[e to the power of ((-In2 * Decay Time11040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236'1001(Pu-236 Decay Carr'd Value ' SPKV * EFF) 
Pu 2391240 VCVL = (C239)(Pu 236 Decay Con'd VaIue)(SPKV)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) . Bkg * 11EFF * C2381- (Pu-238 Tracer Value 'SPKV'Pu 236 Tracer Recovery I 100) 
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
Relative Counting Enor = Square Root of [(lI(Pu 236 cpm min)) + (1 I (Pu 238 or 2391240 cpm + min))] * 1.96 ' 100 

378 
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, :  HNF-I 672 REV. Q 

ecay Time = Date Counted - Tracer Preparation Date 
"-236 Decay Corfd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Time/l040.95)] 
u 236 Tracer Recovery = (Total AT Counts I TC -E&) *C236'1001(Pu-236 Decay CoWd Value * SPKV * EFF) 
u 2391240 pcilL = (C239)(Pu 236 Decay Corfd Value)(SP~(lOOOrnUL)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpmlpCi)] 
u 238 dpm = [(Total AT Counts I TC) - Bkg * UEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Rewvery I 100) 
u 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] I [(Pu-236 Tracer Rewve~/100)(2220000 dpmlpCi)(D g/L)(SS)I 
elative Counting Error = Square Root of [(II(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 CQm * min))] * 1.96 * 100 

- GLL Date: 24-May-99 

JFR Date: aqm- P? 
u 

,379 
05/24/99 



HNF-1672 REV. 0 
, I  

SAMPLE VOLUME ~n m. SI 
SAMP-E D LUTlOh FACTOR DI 
ITRACER VOLUME n mL SPKI - ̂ r^l-. _.^.. -. ̂_^^ 

RACER BOOK NO 
'ETECTOR NUMBER 

rr. 

WORKBOOK PAGE: DUPE 

cat ULLUIIUNrXLIUK~ 

RATiON DATE 
RATION VALUE (dpmlmL) 
>ORR'D VALUE (dpmlmL) 

23 0, 

21 
IE 
pCilL 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Corfd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Timel1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236*1001(Pu-236 Decay Carfd Value ' SPKV + EFF) 
Pu 2391240 VCilL = (C239)(Pu 236 Decay Co<d Value)(SPKv)(lOOOmLlL)(DF)(DDF) I [(C236)(SS)(D g1L)(2220000 dpmlvCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * 1IEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I loo) 
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)1 I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D gIL)(SS)] 
Relative Counting Error = Square Root of [(II(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm min))] * 1.96 * l o o  

' 380 
05124199 



I '  

HNF-1672 REV. 0 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay CoiPd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Time11040.95)1 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) 'C236'1001(Pu-236 Decay Codd Value * SPKV * EFF) 
Pu 2391240 pCi1L = (C239)(Pu 236 Decay Cored Value)(SP~(iooomuL)(DF)(DDF) I [(C236)(SS)(D g1L)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IlEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I 100) 
Pu 238 VCiIL = [(Pu 238 dpm)[DF)(DDF)(iOOOmUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)l 
Relative Counting Error = Square R o d  of [(1/(Pu 236 cpm * mi")) + (1 I [Pu 238 or 2391240 cpm * min))] * 1.96 + 100 

" 382 
05/24/99 



HNF-1672 REV. 0 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Codd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay TimdIO40.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) 'C236'1001(Pu-236 Decay Codd Value * SPKV * EFF) 
Pu 2391240 pCilL = (C239)(Pu 236 Decay Corfd Value)(SPKv)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - 8kg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV ^Pu 236 Tracer Recovery 1100) 
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D g/L)(SS)] 
Relative Counting Error = Square Root of [(II(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * mi"))] * 1.96 * 100 

nalyst: GLL Date: 24-May-99 

Signature of Chemist: JFR Date: 77 
SAMPLE.WB1 REV 1.0 43128ML V " 

382 

05/24/99 



.. 
HNF-I 672 REV. 0 

Peak 
ID 
l? 
2 
3? 
4 
5 

222-S Analytical Laboraratory 

Rev. 2.10 
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 
WL29806-BLK-PU 

File ID: 17a1705.CNF 

Peak 
ID Isotope 
1 
2 Pu236 

Cm243 
3 
4 Th228 
5 

Totals: 

Counted on: 5/22/99 @13:57 
Detector: AEA17 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
13.1 13.1 476.263 476.263 14.000 5.094 

2025.2 2025.2 363.143 363.143 10.000 2.645 
44.1 44.1 303.608 303.535 8.000 0.000 
142.8 142.8 288.151 288.150 10.000 2.754 
29.8 29.8 270.468 270.260 12.000 2.674 

AEA 
Frac 
???? 
0.919 

???? 
0.051 
0.012 

0.982 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. O b s .  Diff. FWHM Rate c/m @95 

5.755 5.764 -.0090.01 48.72 1.3 
5.779 5.764 0.015 

5.490 0.00 1000. 
5.400 5.419 -.0190.01 2.72 5.4 

5.337 0.01 0.64 13.2 

6.284 0.43 13.7 

- - - - - - - - - 
<--valid peaks only--> 52.07 

DETECTOR CALIBRATION 
Energy (MEV) = 4.094 + (0.0046) *Channel 
Energy range (MeV): 4.094 TO 6.449 

(Data reduction compression factor: 1.) 
Efficiency = 0.2442 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
7.000 1.986 
5.000 1.370 
4.000 3.686 
5.000 2.496 
6.000 1.777 

Activity 
d/m uCi/ea 

203.6 0.9173-04 
273.3 0.1233-03 

15.7 0.7063-05 
2.6 0.117E-05 

Total 
25452.0 
25451.1 
25205.0 
247.0 

% Recovery 
100.000 
99.997 
99.029 
0.971 

Analyzed by: 
GL 



HNF-1672 REV. Q 
1 

I '  Spectrum 17a1705. CNF 
1 Legend: Raw = .... Modeled Peaks = 1121..l etc Display Max.: 11823.7 

5 
5 
5 . . 4  . . 4  

2 
1 .  2 ............ 2. .......................................... 2 ....................................................**................? . .2.. . . 

' 1384 



. .  c HNF-I 672 REV. Q 

R a w  D a t a  Dunip io?' AEA S p e c t r u m :  
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. 
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
1. 
1. 
2. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
2. 
3. 
3. 
3. 

32. 
31. 
45. 
11. 
0. 
2. 
13. 
55. 

545. 
1712. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
6. 
5. 
0. 

511 4. 

0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
1. 
1. 
0. 
1. 
2. 
0. 
2. 
3. 
0. 
2. 
2. 
2. 
1. 
3. 
2. 
3. 
3. 
3. 
7. 

41. 
37. 
26. 
17. 
1. 
2. 
11. 
55. 
678. 
2201. 

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

14. 
5. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
2. 
2. 
4. 
4. 
4. 
3. 

13. 
52. 
11. 
20. 
2. 
5. 
9. 

91. 
841. 

2530. 
0. 
0. 
0. 
0. 
0. 
3. 
1. 
1. 
2. 
3. 

10. 
2. 
0. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
3. 
4. 
1. 
4. 
7. 
19. 
80. 
10. 
16. 
1. 
6. 

18. 
114. 
942. 
2502. 

0. 
0. 
0. 
0. 
0. 
3. 
2. 
0. 
4. 
2. 
11. 
0. 
0. 

17a1705.CNF 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
2. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
1. 
2. 
1. 
0. 
0. 
1. 
7. 
15. 
17. 
94. 
8. 

21. 
2. 
3. 

21. 
131. 
920. 
1969. 

0. 
0. 
1. 
1. 
0. 
3. 
2. 
0. 
0. 
6. 

12. 
1. 
1. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
3. 
0. 
2. 
10. 
14. 
7. 

118. 
10. 
15. 
5. 
2. 
17. 

154. 
783. 
1115. 

0. 
0. 
0. 
0 .  
0. 
0. 
0. 
2. 
0. 
6. 

16. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
1. 
2. 
2. 
1. 
0. 
5. 
9. 

21. 
9. 

168. 
5. 
11. 
3. 
8. 
18. 

168. 
741. 
361. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
2. 
1. 
9. 
15. 
0. 
1. 

0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
3. 
1. 
3. 
7. 

26. 
17. 

172. 
8. 
7. 
4. 
8. 

29. 
230. 
892. 
72. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
1. 
6. 

14. 
1. 
2. 

0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
2. 
2. 
0. 
1. 
5. 
4. 

33. 
28. 
190. 
15. 
5. 
4. 
10. 
26. 

286. 
1064. 

7. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
5. 
3. 
4. 
7. 
0. 
1. 

0 .  
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
2. 
0. 
3. 
3. 
4. 
3. 

45. 
22. 
151. 
11. 
0. 
4. 
13. 
36. 

411. 
1362. 

1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
5. 
10. 
8. 
1. 
4. 

385 



HNF-1672 REV. 0 

Peak 
ID 
l? 
2 
3? 
4 
5? 
6? 
7 

222-S Analytical Laboraratory 
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. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
WL29806-STD-PU 

File ID: 16a1663.CNF 

Counted on: 5/22/99 @13:56 
Detector: AEA16 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 
3 
4 Th228 
5 
6 
7 PU239 

Pu240 

Totals: 

Peak height 
Initial Final 
20.4 20.4 

1986.4 1986.4 
34.9 34.9 
134.1 134.1 
32.2 32.2 
14.4 14.4 

2844.4 2844.4 

Peak center 
Initial Final 

474.240 474.240 
360.778 360.778 
302.099 301.936 
286.012 285.958 
268.504 268.042 
254.604 253.650 
227.360 227.359 

FWHM 
Initial Final 
14.000 5.153 
10.000 2.831 
10.000 1.817 
10.000 2.609 
12.000 4.411 
28.000 37.632 
12.000 3.134 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
???? 6.278 0.49 12.8 
0.423 5.755 5.756 -.0010.01 50.15 1.3 

???? 5.485 0.84 10.0 
0.021 5.400 5.411 -.0110.01 2.50 6.0 

???? 5.329 0.73 13.8 
???? 5.263 0.90 20.3 
0.526 5.147 5.142 0.0050.01 62.31 1.1 

5.144 5.142 0.002 ----- --------- 
0.971 <--valid peaks only--> 114.96 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2394 CPMIDPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
7.000 4.869 
5.000 1.382 
5.000 0.836 
5.000 2.389 
6.000 4.034 
14.000 16.8.11 
6.000 2.164 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
56857.0 100.000 
56857.0 100.000 
56598.0 99.545 

0.455 259.0 
’ 38.4; 

Activity 
d/m uCi/ea 

213.7 0.9633-04 

14.7 0.662E-05 

260.3 0.117E-03 
260.3 0.117E-03 



7 ... . . .7 ............................*.. 7 
6....................................................................7 
6.. .7.. . 
6 
6 
6 
6 
6 . . 4  
4 
3 
3 

2 .. .. .. .. 

HNF-1672 REV. 0 
' Spectrum 16a1663.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 17652.0 

2 ......... 2.. ................................... 2 ............................. 2 .. 

387 



HNF-1672 REV. 0 
Raw Data Dump for AEA Spectrum: 16a1663.CNF - . 
1 0. 0. 0. 
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 
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. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
2. 
2. 
4. 
3. 
6. 

27. 
155. 
956. 
1039. 

2. 
6. 

10. 
36. 
55. 
17. 
23. 
7. 
3. 

21. 
108. 
893. 

2473. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
2. 
10. 
3. 
0. 
0. 

0. 
0. 
2. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
1. 
3. 
1. 
1. 
3. 
4. 
4. 
13. 
40. 

233. 
1270. 
364. 

4. 
11 a 
6. 
19. 
75. 
9. 

27. 
3. 
8. 
15. 

132. 
946. 

2300. 
1. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
0. 
0. 

31. 
5. 
0. 
0. 

0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
6. 
2. 
2. 
1. 
4. 
8. 
7. 
37. 

260. 
1593. 

59. 
1. 
7. 
16. 
15. 
86. 
13. 
20. 
3. 
5. 

20. 
145. 
900. 
1705. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 

23. 
1. 
0. 

0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
3. 
1. 
1. 
5. 
3. 
2. 
7. 
6. 

44. 
325. 

2017. 
12. 
1. 
13. 
25. 
26. 

135. 
8. 

24. 
5. 
6. 

18. 
197. 
824. 
892. 
0. 
0. 
0. 
0. 
1. 
1. 
3. 
0. 
0. 
7. 

24. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
3. 
1. 
4. 
3. 
7. 

21. 
50. 

423. 
2508. 

2. 
4. 
10. 
22. 
19. 

156. 
8. 

26. 
3. 
6. 

29. 
224. 
862. 
284. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
0. 
2. 
3. 

20. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
2. 
1. 
0. 
5. 
0. 
4. 
8. 
5. 

10. 
58. 

555. 
3112. 

0. 
1. 

13. 
40. 
18. 

177. 
12. 
10. 
2. 
7. 

33. 
294. 
1008. 

45. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
6. 

24. 
0. 
0. 

0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
3. 
1. 
7. 
19. 
60. 

670. 
3461. 

3. 
4. 
9. 

33. 
16. 

172. 
12. 
2. 
5. 
9. 

35. 
364. 
1190. 

8. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
8. 

20. 
0. 
0. 

0. 0. 
1. 0. 
1. 0. 
1. 0. 
0. 0. 
0. 2. 
1. 0. 
0. 0. 
0. 0. 
0. 1. 
0. 0. 
1. 0. 
1. 1. 
1. 1. 
0. 0. 
1. 2. 
1. 1. 
6. 4. 
6. 10. 
14. 17. 
67. 87. 

681. 772. 
3521. 2975. 

1. 3. 
7. 6. 
3. 5. 

47. 34. 
26. 29. 
121. 69. 
23. 17. 
3. 1. 
1. 5. 

16. 20. 
46. 75. 

499. 580. 
1465. 1946. 

0. 0. 
0. 0 .  
0 .  0 .  
0 .  0. 
0. 0. 
1. 1. 
2. 3. 
1. 1. 
0. 0. 
0. 0. 
9. 8. 
7. 6. 
0. 0. 
0. 0. 

0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
4. 
2. 
4. 
0. 
0. 
6. 
3. 
3. 

21. 
111. 
872. 

2041. 
3. 
9. 
6. 

32. 
48. 
34. 
24. 
1. 
5. 
1.7 . 
98. 

747. 
2189. 

0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
9. 
8. 
0. 
0. 



HNF-1672 REV. 0 
222-S Analytical Laboraratory 

Rev. 2.10 
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 
S99T000894-SAM-P 

File ID: 18a1870.CNF 

Counted on: 5/22/99 @13:59 
Detector: AEA18 
Geometry number: 1 
count time: 28805. Sec 

PEAK ANALYSIS 

Peak 
ID 
l? 
2 
3 
4 
5 
6 

Peak 
ID Isotope 
1 
2 PU236 
3 Pu238 

Am241 
4 Th228 
5 
6 Pu239 

Pu240 

Totals: 

Peak height 
Initial Final 
17.6 17.6 

1984.6 1984.6 
38.3 38.3 
122.2 122.2 
28.1 28.1 
134.6 134.6 

Peak center 
Initial Final 
474.257 474.257 
360.673 360.673 
301.483 301.446 
285.808 285.743 
268.647 268.402 
227.289 227.289 

FWHM 
Initial Final 
10.000 4.610 
10.000 2.702 
10.000 1.763 
8.000 2.264 
8.000 2.248 
10.000 3.878 

AEA 
Frac 
???? 
0.874 
0.016 

0.040 
0.010 
0.057 

____- 
0.997 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count 
Exp. Obs. Diff. FWHM Rate c/m 

6.274 0.39 
5.755 5.752 0.0030.01 47.99 
5.487 5.479 0.0080.01 0.89 
5.479 5.479 0.000 
5.400 5.407 -.0070.01 2.18 

5.327 0.01 0.57 
5.147 5.138 0.0090.02 3.11 
5.144 5.138 0.006 --------- 

<--valid peaks only--> 54.75 

%err 
e95 
14.3 
1.3 
9.6 

6.5 
14.3 
5.1 

Tau 
Initial Final 
5.000 5.134 
5.000 1.398 
5.000 0.838 
4.000 2.050 
4.000 1.527 
5.000 2.767 

d b  

211.6 
5.4 
4.1 
13.3 
2.4 
13.4 
13.4 

DETECTOR CALIBRATION 
Energy(MEV) = 4.093 + (0.0046)*Channel 
Energy range (MeV): 4.093 TO 6.448 

(Data reduction compression factor: 1.) 
Efficiency = 0.2314 CPM/DPM 

TOTAL COUNT DATA: 

Item Total % Recovery 
Raw spectrum 26364.0 100.000 
Smoothed 26364.0 100.000 
Composite fit 26470.4 100.404 
Residuals -106.4 -0.404 

,389 

Activity 
uCi/ea 

0.9533-04 
0.2413-05 
0.1853-05 
0.5993-05 
0.llOE-05 
0.6063-05 
0.6063-05 



HNF-I 672 REV. 0 
I '  Spectrum 18a1870.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 

.6 ..... 6 

5 
5 
4 ... .4  
4 
3 

2 .... 2 ...................... 2.... ...................................................................... 2 
.........................................................2. ... 

396) 
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Raw Data D u m ~  for'AEA SDectrum: 
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 

0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 
7. 

41. 
67. 
2. 
6. 
5. 

24. 
76. 
16. 
31. 
0. 
2. 
12. 
94. 

867. 
2489. 

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

22. 
7. 
0. 

* 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
12. 
57. 
31. 
2. 
3. 
10. 
15. 
64. 
10. 
34. 
3. 
3. 

12. 
88. 

923. 
2303. 

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

17. 
0. 
0. 

511 0. 0. 

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

21. 
72. 
9. 
3. 
4. 
9. 
6. 

109. 
8. 
30. 
2. 
4. 
14. 

136. 
808. 

1530. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 

23. 
2. 
0. 

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

13. 
112. 

7. 
3. 
8. 
18. 
11. 

105. 
15. 
15. 
4. 
7. 

21. 
160. 
784. 
746. 

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

19. 
2. 
0. 

HNF-1672 REV. 0 
18a1870.CNF 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
1. 
0. 
0. 
2. 

21. 
135. 

3. 
2. 
9. 
18. 
14. 

129. 
13. 
17. 
4. 
6. 

29. 
203. 
827. 
202. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
1. 
2. 

19. 
0. 
0. 

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

22. 
157. 
1. 
4. 
4. 

22. 
11. 

180. 
13. 
9. 
1. 

15. 
19. 

224. 
949. 
23. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
4. 

21. 
0. 
0. 

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

31. 
148. 
1. 
3. 
4. 

30. 
26. 

146. 
9. 
2. 
2. 
8. 

33. 
319. 

1195. 
4. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
7. 

13. 
0. 
0. 

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

47. 
167. 
1. 
2. 
4. 

35. 
18. 
88. 
21. 
3. 
3. 
7. 

35. 
449. 
1560. 

2. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
3. 
4. 
6. 
0. 
0. 

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

38. 
132. 

2. 
5. 
6. 

46. 
13. 
51. 
25. 
1. 
5. 
14. 
41. 

600. 
1767. 

0. 
0. 
0. 
0. 
0. 
2. 
2. 
1. 
1. 
0. 
4. 
5. 
0. 
0. 

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

37. 
105. 

4. 
7. 
6. 

27. 
39. 
15. 
21. 
4. 
3. 
10. 
63. 

783. 
2397. 

1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
6. 
3. 
0. 
0. 

' 13.91 
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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  
Rev. 2.10 

DATA REDUCTION REPORT 

Peak 
ID 
l? 
2 
3 
4 
5 
6 

SAMPLE 
S99T000894-DUP-P 

File ID: 19a1991.CNF 

Counted on: 5/22/99 @13:59 
Detector: AEA19 
Geometry number: 1 
Count time: 28806. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

Am241 
4 Th228 
5 
6 Pu239 

Pu240 

Totals: 

Peak height 
Initial Final 
13.7 13.7 

1608.6 1608.6 
28.1 28.1 
97.7 97.7 
21.3 21.3 
116.1 116.1 

Peak center 
Initial Final 

474.924 474.924 
361.848 361.848 
304.604 304.469 
287.748 287.724 
269.348 268.879 
229.449 229.442 

FWHM 
Initial Final 
12.000 4.305 
10.000 3.048 
30.000 7.595 
10.000 3.260 
10.000 2.758 
10.000 3.764 

AEA 
Frac 
???? 
0.874 
0.014 

0.042 
0.013 
0.055 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. O b s .  Diff. FWHM Rate c/m @95 

5.755 5.750 0.0050.01 47.65 1.3 
5.487 5.486 0.0010.03 0.77 13.0 
5.479 5.486 -.007 
5.400 5.409 -.0090.01 2.30 6.1 

5.322 0.01 0.69 13.4 
5.147 5.141 0.0060.02 3.02 5.2 
5.144 5.141 0.003 

6.270 0.35 15.2 

- - - - - - - - - 
<--valid peaks only--> 54.43 

DETECTOR CALIBRATION 
Energy (MEV) = 4.085 + (0.0046) *Channel 
Energy range (MeV): 4.085 TO 6.440 

(Data reduction compression factor: 1.) 
Efficiency = 0.2386 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
6.000 2.648 
5.000 1.165 
15.000 15.247 
5.000 1.957 
5.000 0.904 
5.000 1.977 

d/m 

203.8 
4.5 
3.4 
13.6 
2.9 
12.7 
12.7 

Total % Recovery 
26170.0 100.000 
26170.0 100.000 
26297.6 100.487 
-127.6 -0.487 

Activity 
uCi/ea 

0.9183-04 
0.2023-05 
0.1553-05 
0.6123-05 
0.130E-05 
0.5703-05 
0.5703-05 



HNF-1672 REV. 0 

' Spectrum 19a1991.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 

.6 ..... 6 
6. 

5 
5 
5 
4 . . .4  
. 4 .  
3 
3 

.2 ... 2 ........ 2 ........................... 2. 

.................................................................2 
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1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
17 1 
18 1 
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. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 
1. 
4. 
7. 
40. 
131. 
10. 
9. 
10. 
27. 
45. 
31. 
23. 
10. 
25. 
52. 
150. 
736. 
1767. 

0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
2. 
11. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
1. 
0. 
1. 
1. 
4. 
13. 
48. 
85. 
2. 
6. 
7. 
16. 
43. 
18. 
16. 
11. 
33. 
68. 
173. 
817. 
1900. 

0. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
2. 
16. 
3. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
1. 
2. 
1. 
0. 
0. 
1. 
2. 
1. 
11. 
62. 
52. 
6. 
14. 
15. 
17. 
61. 
19. 
18. 
12. 
29. 
59. 
178. 
894. 
1857. 

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

12. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
L. 
1. 
0. 
0. 
1. 
2. 
2. 
5. 
3. 
7. 
18. 
66. 
29. 
5. 
10. 
15. 
16. 
59. 
14. 
43. 
14. 

55. 
239. 
940. 
1525. 

0. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
0. 
3. 
15. 
0. 
0. 

36. 

Raw Data Dump for'AEA Spectrum: 19a1991.CNF 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
2. 
2. 
0. 
3. 
9. 
25. 
67. 
18. 
4. 
7. 
14. 
19. 
77. 
20. 
36. 
12. 
28. 
69. 

258. 
809. 
816. 
0. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
1. 
9. 
15. 
0. 
0. 

0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
2. 
4. 
2. 
15. 
81. 
4. 
0. 
11. 
14. 
17. 
91. 
19. 
41. 
16. 
37. 
85. 
291. 
859. 
316. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
2. 
6. 
18. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
2. 
3. 
1. 
1. 
3. 
8. 
20. 
125. 
7. 
6. 
12. 
19. 
21. 
114. 
17. 
13. 
24. 
43. 
80. 
358. 
893. 
48. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
1. 
0. 
2. 
10. 
0. 
0. 

HNF-1672 REV. 0 

0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
3. 
0. 
2. 
2. 
0. 
5. 
29. 
104. 
2. 
6. 
8. 
31. 
22. 
118. 
20. 
12. 
19. 
44. 
92. 
424. 
1120. 

6. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
3. 
10. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
1. 
4. 
2. 
10. 
38. 
140. 
7. 
6. 
6. 
37. 
23. 
124. 
16. 
8. 
18. 
33. 
103. 
484. 
1342. 

0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
5. 
8. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
1. 
0. 
1. 
1. 
1. 
5. 
15. 
36. 
139. 
1. 
9. 
5. 
27. 
30. 
80. 
21. 
13. 
20. 
44. 
142. 
610. 
1471. 

0. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
1. 
0. 
8. 
1. 
0. 
0. 

. ,394 
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Peak 
ID 
l? 
2 
3 
4 
5? 
6 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

Am241 
4 Th228 
5 
6 Pu239 

Pu240 

Totals: 

222-S Analytical Laboraratory 

Rev. 2.10 
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 
S99T000895-SAM-P 

File ID: 2la2170.CNF 

Counted on: 5/22/99 @14: 1 
Detector: AEA2 1 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
11.8 11.8 

1734.7 1734.7 
49.0 49.0 
72.5 72.5 
14.3 14.3 

459.8 459.8 

Peak center 
Initial Final 

473.893 473.893 
359.204 359.204 
301.203 301.136 
284.713 284.574 
268.012 267.559 
226.26.9 226.267 

FWHM 
Initial Final 
12.000 4.103 
10.000 2.680 
12.000 4.126 

8.000 1.879 
12.000 3.450 

8 .000  1.730 

AEA 
Frac 
???? 
0.740 
0.044 

0.018 
???? 
0.178 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 

5.755 5.749 0.0060.01 46.60 1.3 
5.487 5.481 0.0060.02 2.79 5.5 
5.479 5.481 -.002 

6.276 0.30 16.4 

5.400 5.405 -.0050.01 1.11 13.3 

5.147 5.137 0.0100.02 11.20 2.7 
5.327 0.28 33.1 

5.144 5.137 0.007 - - - - - - - - - 
<--valid peaks only--> 61.71 

Tau 
Initial Final 
6.000 2.455 
5.000 1.153 
6.000 0.675 
4.000 1.873 
4.000 1.205 
6.000 1.985 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2378 CPM/DPM 

TOTAL COUNT DATA: 

Item Total % Recovery 
Raw spectrum 30211.0 100.000 
Smoothed 30211.0 100.000 
Composite fit 29898.3 98.965 
Residuals 312.8 1.035 

' 395 

Activity 
d/m uCi/ea 

200.0 0.901E-04 
16.3 0.7333-05 
12.5 0.5623-05 
6.6 0.2973-05 

47.1 0.2123-04 
47.1 0.2123-04 
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" Spectrum 21a2170.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10234.7 

. .6 ........... 6 ................. 6 
6 

5 
5 
4 
34.. 
3. 
.3 
3 

2 .. . 2  ........ 2 ............................ z . . . .  ...................................................................... 2 .............................. 2 .  
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Raw Data Dunip 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 
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. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
0. 
3. 
6. 
2. 
5. 
19. 
51. 

220. 
96. 
4. 
12. 
10. 
19. 
52. 
28. 
58. 
13. 
24. 
49. 
164. 
891. 
1805. 

0. 
0. 
0. 
0. 
0. 
3. 
2. 
0. 
1. 
1. 
8. 
1. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
2. 
2. 
0. 
2. 
1. 
2. 
1. 
0. 
8. 

22. 
73. 

290. 
37. 
3. 
7. 

20. 
15. 
79. 
37. 
53. 
10. 
27. 
49. 

229. 
836. 
950. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 

12. 
0. 
0. 
0. 

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

12. 
20. 
66. 

336. 
11. 
1. 

10. 
23. 
19. 
84. 
38. 
60. 
12. 
28. 
74. 

254. 
802. 
344. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
1. 
11. 
0. 
0. 

0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
3. 
1. 
2. 
2. 
2. 
4. 
3. 
5. 
7. 

29. 
98. 

433. 
3. 
7. 
12. 
13. 
20. 

104. 
25. 
35. 
11. 
23. 
66. 

285. 
814. 
69. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
2. 
16. 
0. 
0. 
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21a2170.CNF 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
2. 
0. 
3. 
17. 
25. 

104. 
473. 

1. 
10. 
12. 
18. 
13. 

134. 
35. 
16. 
16. 
29. 
81. 

333. 
985. 
8. 
0. 
0. 
1. 
0. 
0. 
1. 
2. 
0. 
1. 
3. 

10. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
1. 
0. 
0. 
4. 
0. 
0. 
5. 
2. 
7. 
9. 

21. 
131. 
575. 

1. 
4. 
8. 

22. 
22. 
106. 
42. 
11. 
16. 
40. 
89. 

457. 
1173. 

1. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
7. 
12. 
0. 
0. 

0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
4. 
0. 
1. 
2. 
1. 
2. 
1. 
1. 
5. 
7. 

27. 
143. 
530. 
1. 
7. 
10. 
30. 
28. 
67. 
35. 
11. 
26. 
46. 
85. 

549. 
1448. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
5. 
8. 
0. 
0. 

0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
0. 
3. 
1. 
0. 
4. 
6. 

13. 
32. 

154. 
479. 

5. 
6. 
6. 

34. 
31. 
37. 
57. 
9. 
12. 
39. 

119. 
687. 
1814. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
8. 
5. 
0. 
0. 

0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
2. 
0. 
2. 
2. 
0. 
5. 
8. 

15. 
41. 
163. 
317. 

3. 
3. 
8. 

27. 
40. 
25. 
43. 
14. 
21. 
37. 

122. 
855. 

2101. 
0. 
0. 
0. 
1. 
0. 
2. 
2. 
0. 
1. 
1. 

10. 
2. 
0. 
0. 

0. 
1. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
2. 
3. 
1. 
7. 
3. 

13. 
46. 

219. 
176. 
1. 
5. 
12. 
22. 
51. 
22. 
46. 
5. 

26. 
35. 

146. 
869. 
2178. 

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

10. 
0. 
0. 
0. 

' 397 
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Peak 
ID 
l? 
2 
3 
4 
5? 
6 

222-S Analytical Laboraratory 
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. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000895-DUP-P 

File ID: 22a2254.CNF 

Counted on: 5/22/99 @14: 2 
Detector: AEA22 
Geometry number: 1 
Count time: 28802. Sec 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

Am241 
4 Th228 
5 
6 Pu239 

Pu240 

Totals: 

Peak height 
Initial Final 
12.9 12.9 

1613.3 1613.3 
51.8 51.8 
78.7 78.7 
17.9 17.9 

422.1 422.1 

AEA 
Frac 
???? 
0.737 
0.036 

0.027 
???? 
0.179 

PEAK ANALYSIS 

Peak center FWHM 
Initial Final Initial Final 
473.714 473.714 14.000 4.549 
359.612 359.612 10.000 3.039 
301.282 301.168 10.000 3.997 
285.053 284.820 10.000 2.743 
267.811 267.155 10.000 1.999 
226.182 226.180 12.000 4.072 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 

5.755 5.751 0.0040.01 47.12 1.3 
5.487 5.482 0.0050.02 2.30 6.2 
5.479 5.482 -.003 
5.400 5.406 -.0060.01 1.75 8.9 

5.147 5.137 0.0100.02 11.45 2.7 
5.144 5.137 0.007 

6.275 0.32 15.9 

5.325 0.52 18.8 

--------- 
<--valid peaks only--> 62.62 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.452 

Efficiencv = 0.2310 CPNIDPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

(Data reduction-compression factor: 

TOTAL COUNT DATA: 

Total 
30700.0 
30700.0 
30462.9 
237.1 

398 

Tau 
Initial Final 
7.000 3.166 
5.000 1.187 
5.000 0.899 
5.000 1.679 
5.000 0.711 
6.000 2.048 

Activity 
d/m uCi/ea 

208.1 0.9383-04 
13.9 0.6243-05 
10.6 0.4783-05 
10.7 0.4823-05 

49.6 0.2233-04 
49.6 0.2233-04 

% Recovery 
100.000 
100.000 
99.228 
0.772 
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1 Legend: Raw = .... Modeled Peaks = lr2r..r etc Display Max.: 
" Spectrum 22a2254.CNF 

6 . . .6 ............ 6 ................. 6 
6. 

5 
5 
5 
4. 
3.4. 
3. 
- 3  
3 

.2 . . . .2 .......... 2 ............................... 2... ...................................................................... 2 ..................................... 2 .. 

9591.4 

' 399 



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 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
2. 
0. 
2. 
2. 
2. 
2. 
7. 
11. 
9. 
71. 
274. 
117. 

3. 
7. 

21. 
22. 
71. 
28. 
55. 
15. 
28. 
65. 
176. 
891. 
1829. 

0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
9. 
1. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
3. 
2. 
1. 
0. 
4. 
4. 
4. 
12. 
18. 
74. 
293. 
33. 
2. 
10. 
12. 
23. 
91. 
35. 
66. 
9. 
24. 
60. 

212. 
896. 
1358. 

0. 
0. 
0. 
0. 
0. 
5. 
1. 
0. 
0. 
0. 
10. 
1. 
0. 
0. 

0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
4. 
1. 
2. 
3. 
1. 
3. 
8. 
14. 
24. 
84. 
337. 
21. 
4. 
8. 
22. 
19. 
93. 
35. 
57. 
7. 
22. 
84. 
237. 
841. 
674. 
0. 
0. 
1. 
0. 
1. 
2. 
0. 
0. 
1. 
4. 
17. 
3. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
2. 
3. 
0. 
2. 
5. 
1. 
2. 
3. 
4. 
8. 
26. 
107. 
421. 
8. 
7. 
9. 
17. 
27. 
104. 
28. 
44. 
18. 
32. 
86. 
321. 
837. 
215. 
0. 
0. 
0. 
1. 
1. 
3. 
0. 
0. 
0. 
3. 
15. 
0. 
0. 

22a2254.CNF 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
1. 
1. 
0. 
0. 
1. 
3. 
3. 
1. 
3. 
6. 
6. 
11. 
20. 
133. 
457. 
2. 
6. 
14. 
24. 
22. 
114. 
34. 
30. 
18. 
41. 
90. 
369. 
972. 
48. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
2. 
15. 
0. 
0. 

0. 
0. 
1. 
0. 
2. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
5. 
3. 
2. 
2. 
3. 
9. 
13. 
39. 
138. 
487. 
3. 
9. 
9. 

31. 
119. 
33. 
11. 
22. 
35. 
112. 
429. 
1089. 

4. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
10. 
0. 
0. 

28. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
3. 
4. 
2. 
1. 
3. 
6. 
11. 
23. 
150. 
496. 
2. 
6. 
12. 
33. 
42. 
92. 
45. 
9. 
16. 
49. 
121. 
513. 
1300. 

0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
7. 
5. 
0. 
0. 
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0. 
0. 
1. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
0. 
1. 
0. 
3. 
0. 
1. 
2. 
4. 
3. 
19. 
41. 
166. 
421. 
5. 
4. 
7. 
38. 
43. 
66. 
48. 
6. 
30. 
44. 
134. 
610. 
1550. 

0. 
0. 
0. 
0. 
0. 
2. 
2. 
1. 
0. 
2. 
8. 
7. 
0. 
0. 

0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
4. 
1. 
1. 
0. 
2. 
2. 
0. 
2. 
3. 
3. 
7. 
18. 
60. 

167. 
319. 
5. 
10. 
7. 
34. 
43. 
36. 
48. 
14. 
22. 
57. 
147. 
699. 
1852. 

0. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
2. 
0. 
10. 
3. 
0. 
0. 

0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
3. 
1. 
1. 
3. 
5. 
8. 
17. 
46. 
194. 
195. 
5. 
10. 
16. 
19. 
62. 
26. 
59. 
17. 
27. 
52. 
174. 
887. 
1934. 

0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
3. 
11. 
1. 
0. 
0. 
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Peak 
ID 
l? 
2 
3 
4 
5? 
6 

2 2 24 Analytical Laboraratory 
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. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000896-SAM-P 

File ID: 23a2327.CNF 

Counted on: 5/22/99 @14: 3 
Detector: AEA2 3 
Geometry number: 1 
count time: 28802. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 

Cm243 
3 PU238 

Am241 
4 Th228 
5 
6 PU239 

Pu240 

Totals: 

Peak height 
Initial Final 
12.0 12.0 

1561.8 1561.8 
62.0 62.0 
68.2 68.2 
17.4 17.4 

419.6 419.6 

AEA 
Frac 
???? 
0.736 

0.037 

0.024 
???? 
0.182 

----- 
0.980 

Peak center 
Initial Final 

480.901 480.901 
365.761 365.761 
307.278 307.180 
290.832 290.558 
274.366 273.108 
232.223 232.220 

FWHM 
Initial Final 
8.000 4.796 
10.000 3.486 
12.000 3.502 
12.000 3.058 
10.000 2.859 
12.000 4.282 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 

5.755 5.762 -.0070.02 48.86 1.3 
5.779 5.762 0.017 
5.487 5.492 -.0050.02 2.46 6.0 
5.479 5.492 -.013 
5.400 5.416 -.0160.01 1.59 9.6 

5.147 5.148 -.0010.02 12.09 2.6. 
5.144 5.148 -.004 

6.291 0.30 16.4 

5.336 0.55 18.0 

--------- 
<--valid peaks only--> 65.00 

Tau 
Initial Final 
4.000 3.536 
5.000 1.272 
6.000 0.900 
6.000 1.798 
5.000 0.969 
6.000 1.956 

DETECTOR CALIBRATION 
Energy(MEV) = 4.079 + (0.0046)*Channel 
Energy range (MeV): 4.079 TO 6.435 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2521 CPM/DPM 

Item Total % Recovery 
Raw spectrum 31849.0 100.000 
Smoothed 31849.0 100.000 
Composite fit , 31606.8 99.239 
Residuals 403 242.2 0.761 

Activity 
uCi/ea 

197.8 0.8913-04 
265.5 0.120E-03 
13.5 0.610E-05 
10.4 0.467E-05 
8.9 0.401E-05 

47.9 0.2163-04 
47.9 0.2163-04 
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I ,  

Spectrum 23a2327.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10479.6 

.6 ..... 6 ............... 6 ........... 6 
5 
5 
5 
5 
4. 
34. 
.3 
.3 

2 . .2 ..... 2 ............. 2 .................................. 2'... ...................................... ................... 2. ,. ,. ,. 

402 

, .  , .  ...................... 2 
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I ,  

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 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
2. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
4. 
5. 
9. 
10. 
47. 
126. 
457. 

5. 
7. 
12. 
27. 
26. 
96. 
24. 
29. 
26. 
53. 

103. 
379. 
921. 
142. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
1. 

11. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
2. 
3. 
3. 
5. 
6. 

11. 
21. 
37. 

173. 
486. 

5. 
10. 
12. 
27. 
31. 
113. 
43. 
16. 
24. 
59. 

109. 
434. 
1097. 
40. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 

20. 
0. 
0. 

0. 
0. 
2. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
2. 
1. 
0. 
1. 
2. 
1. 
3. 
4. 
9. 
10. 
16. 
36. 

163. 
485. 

3. 
5. 
10. 
27. 
26. 
72. 
54 * 
17. 
28. 
48. 

123. 
521. 
1273. 

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

0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
2. 
0. 
0. 
1. 
1. 
1. 
2. 
5. 
2. 
6. 
10. 
26. 
41. 

191. 
423. 
0. 
5. 

15. 
34. 
38. 
57. 
52. 
9. 

42. 
63. 

165. 
634. 

1571. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 
1. 
2. 
13. 
0. 

23a2327.CNF 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
3. 
1. 
4. 
0. 
3. 
9. 
12. 
21. 
69. 

204. 
321. 

4. 
9. 
7. 

33. 
65. 
47. 
51. 
15. 
30. 
53. 

169. 
728. 
1689. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
8. 
2. 
0. 

0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
1. 
0. 
0. 
1. 
5. 
3. 
1. 
6. 
8. 
11. 
28. 
62. 

231. 
221. 

5. 
5. 
13. 
26. 
49. 
28. 
61. 
10. 
32. 
70. 
163. 
837. 
1832. 

1. 
0.. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
5. 
8. 
3. 
0. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
2. 
4. 
4. 
13. 
24. 
75. 

239. 
109. 

3. 
8. 

21. 
25. 
68. 
33. 
86. 
24. 
25. 
92. 

240. 
901. 
1768. 

1. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
3. 
4. 
13. 
3. 
0. 
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0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
2. 
3. 
1. 
2. 
1. 
3. 

10. 
15. 
36. 
64. 

306. 
69. 
5. 
4. 

17. 
21. 
77. 
36. 
69. 
16. 
37. 
70. 

233. 
895. 
1417. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 

13. 
1. 
0. 

0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
2. 
0. 
0. 
1. 
2. 
2. 
0. 
3. 
7. 
2. 
4. 
13. 
33. 
84. 

342. 
23. 
6. 
5. 
16. 
20. 
85. 
47. 
72. 
24. 
30. 
68. 

278. 
857. 
903. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
12. 
1. 
0. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
3. 
2. 
1. 
5. 
9. 

14. 
45. 
104. 
398. 

5. 
7. 
8. 

29. 
26. 
108. 
38. 
43. 
26. 
46. 
104. 
345. 
883. 
403. 
0. 
0. 
0. 
0. 
0. 
2. 
2. 
1. 
0. 
2. 
9. 
2. 
0. 

403 
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Peak 
ID 
l? 
2 
3 
4 
5 
6 

222-5 Analytical Laboraratory 

Rev. 2.10 
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 
S99T000896-DUP-P 

File ID: 24a2428.CNF 

Counted on: 5/22/99 @14: 5 
Detector: AEA2 4 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

Am241 
4 Th228 
5 
6 PU239 

PU240 

Totals: 

Peak height 
Initial Final 
11.9 11.9 

1777.1 1777.1 
61.0 61.0 
84.9 84.9 
22.4 22.4 
479.5 479.5 

Peak center 
Initial Final 
472.899 472.899 
359.724 359.724 
300.911 300.859 
284.694 284.517 
267.774 267.232 
226.471 226.470 

m Tau 
Initial Final Initial Final 
14.000 6.128 7.000 4.977 
10.000 2.683 5.000 1.173 
10.000 3.888 5.000 1.223 
8.000 2.491 4.000 2.159 
10.000 3.067 5.000 1.102 
10.000 3.550 5.000 1.978 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 

0.725 5.755 5.750 0.0050.01 47.31 1.3 
0.033 5.487 5.479 0.0080.02 2.14 6.3 

0.024 5.400 5.404 -.0040.01 1.59 8.9 
0.011 5.324 0.01 0.69 13.8 
0.183 5.147 5.137 0.0100.02 11.95 2.6 

???? 6.270 0.31 16.0 

5.479 5.479 0.000 

5.144 5.137 0.007 ----- - - - - - - - - - 
0.976 <--valid peaks only--> 63.67 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 
Energy range (MeV): 4.095 TO 6.450 

(Data reduction compression factor: 1.) 
Efficiency = 0.2295 CPMIDPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

TOTAL COUNT DATA: 

Total 
31332.0 
31332.0 
30715.2 
616.8 

404 

210.3 
12.9 
9.9 
9.7 
3.0 
52.1 
52.1 

% Recovery 
100.000 
100.000 
98.031 
1.969 

Activity 
uCi/ea 

0.9473-04 
0.5833-05 
0.4463-05 
0.4393-05 
0.1353-05 
0.2353-04 
0.2353-04 



HNF-1672 REV. 0 

Spectrum 24a2428.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10012.1 

6 . .6. ............ 6 .................. 6 
6. 

5 
5 
5 
4 
3.4. 
3. 
.3 
3 
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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 

0. 
0. 
1. 
0. 
2. 
1. 
0. 
2. 
2. 
0. 
1. 
0. 
2. 
0. 
4. 
2. 
2. 
5. 
10. 
4. 
14. 
46. 

232. 
104. 

5. 
8. . 
10. 
14. 
58. 
29. 
72. 
15. 
30. 
49. 
162 e 

910. 
2111. 

0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
2. 
13. 
1. 
0. 

511 0. 

0. 
0. 
1. 
1. 
1. 
3. 
0. 
0. 
1. 
0. 
2. 
2. 
0. 
2. 
3. 
2. 
5. 
7. 
3. 
10. 
10. 
73. 
269. 
60. 
3. 
9. 

18. 
20. 
81. 
27. 
76. 
9. 
14. 
47. 

207. 
833. 
1486. 

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

12. 
0. 
0. 
0. 

0. 
0. 
0. 
1. 
1. 
3. 
1. 
1. 
0. 
3. 
1. 
1. 
4. 
1. 
5. 
2. 
4. 
3. 
3. 
6. 

26. 
91. 

350. 
16. 
7. 
5. 

23. 
9. 

92. 
40. 
55. 
15. 
33. 
68. 

235. 
843. 
620. 
1. 
0. 
0. 
1. 
0. 
2. 
3. 
0. 
0. 
2. 
14. 
0. 
0. 

0. 
0. 
1. 
3. 
0. 
2. 
2. 
0. 
0. 
1. 
1. 
0. 
2. 
3. 
1. 
4. 
4. 
5. 
5. 
6. 

20. 
97. 
388. 

4. 
2. 
14. 
20. 
20. 
119. 
22. 
40. 
17. 
28. 
87. 

257. 
877. 
174. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
2. 
16. 
1. 
0. 

WNF-1672 REV. 0 
24a2428.CNF 
0. 
3. 
0. 
0. 
0. 
5. 
1. 
0. 
2. 
2. 
0. 
3. 
3. 
1. 
8. 
4. 
3. 
4. 
6. 
5. 
38. 

104. 
534. 

6. 
2. 
5. 

23. 
21. 
140. 
35. 
16. 
15. 
37. 
77. 

329. 
900. 
36. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
6. 
8. 
0. 
1. 

0. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
2. 
1. 
2. 
1. 
3. 
0. 
7. 
4. 
7. 
5. 
2. 

13. 
22. 
151. 
569. 

3. 
3. 
6. 

22. 
24. 
100. 
41. 
13. 
13. 
27. 
78. 

389. 
1160. 

2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
3. 
7. 
0. 
0. 

0. 
0. 
0. 
2. 
2. 
1. 
1. 
2. 
3. 
1. 
1. 
2. 
1. 
6. 
1. 
4. 
6. 
3. 
7. 
9. 
44. 
146. 
577. 
0. 
5. 

14. 
39. 
25. 
77. 
36. 
11. 
19. 
30. 
91. 

474. 
1323. 

1. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
2. 
3. 
8. 
0. 
0. 

0. 
1. 
2. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
3. 
1. 
0. 
4. 
1. 
3. 
2. 
4. 
7. 
15. 
42. 
169. 
522. 

3. 
9. 
7. 

25. 
26. 
51. 
52. 
6. 

22. 
45. 
145. 
618. 
1621. 

0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
7. 
9. 
0. 
1. 

0. 
1. 
1. 
1. 
2. 
2. 
1. 
2. 
1. 
0. 
0. 
0. 
2. 
2. 
4. 
1. 
2. 
7. 
5. 
17. 
43. 
169. 
373. 

9. 
5. 
13. 
30. 
34. 
24. 
58. 
11. 
24. 
50. 

130. 
736. 
1998. 

0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
2. 
13. 
5. 
0. 
0. 

0. 
1. 
0. 
1. 
0. 
1. 
0. 
2. 
1. 
2. 
3. 
2. 
1. 
3. 
1. 
5. 
3. 
2. 
7. 
11. 
51. 

220. 
213. 

4. 
10. 
9. 

26. 
58. 
38. 
68. 
6. 

22. 
49. 
140. 
843. 

2188. 
0. 
0. 
0. 
0. 
1. 
1. 
3. 
0. 
1. 
0. 
6. 
2. 
0. 
0. 
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Peak 
ID 
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3 
4 
5? 
6 

222-S Analytical Laboraratory 
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. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000897-SAM-P 

File ID: 25a2596.CNF 

Counted on: 5/22/99 @14: 6 

Geometry number: 1 
Count time: 28803. Sec 

Detector: AEA2 5 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 
3 Pu236 

Cm243 
4 PU238 

Am241 
5 
6 PU239 

Pu240 

Totals: 

Peak height 
Initial Final 
21.2 21.2 
26.4 26.4 

2937.8 2937.8 
168.8 168.8 
54.9 54.9 

755.6 755.6 

Peak center FWHM Tau 
Initial Final Initial Final Initial Final 
239.145 239.145 10.000 1.940 5.000 3.650 
199.969 199.969 8.000 1.487 4.000 2.279 
157.295 157.295 6.000 1.698 3.000 1.849 
135.224 135.035 18.000 2.262 9.000 0.687 
130.350 129.825 6.000 0.295 3.000 3.960 
108.355 108.340 6.000 1.525 3.000 2.096 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count 
Frac Exp. Obs. Diff. FWHM Rate c/m 
???? 6.795 0.30 
???? 6.301 0.35 
0.703 5.755 5.763 -.0080.02 44.80 

0.088 5.487 5.483 0.0040.03 5.58 

???? 5.417 0.30 
0.162 5.147 5.146 0.0010.02 10.33 

5.779 5.763 0.016 

5.479 5.483 -.004 

5.144 5.146 -.002 ----- --------- 
0.953 <--valid peaks only--> 60.71 

%err 
@95 
16.3 
15.2 
1.3 

4.0 

63.8 
2.9 

Activity 
d/m uCi/ea 

187.1 0.8433-04 
251.2 0.113E-03 
31.7 0.1433-04 
24.3 0.109E-04 

42.3 0.191E-04 
42.3 0.191E-04 

DETECTOR CALIBRATION 
Energy(MEV) = 3.781 + (O.O126)*Channel 
Energy range (MeV): 3.781 TO 10.233 

(Data reduction compression factor: 1.) 
Efficiency = 0.2443 CPM/DPM 

TOTAL COUNT DATA: 

Item Total % Recovery 
Raw spectrum 30571.0 100.000 
Smoothed 30571.0 100.000 

29598.5 96.819 
407 972.5 3.181 

Composite fit 
Residuals 



I '  
HNF-1672 W. 0 

Spectrum 25a2596.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 16284.5 
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Raw Data Dump €or AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
17 1 
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. 
1. 
0. 
2. 
0. 
0. 
1. 
2. 
4. 
8. 
79. 
158. 
28. 

246. 
52. 
519. 

3. 
0. 
1. 
1. 
31. 
0. 
0. 
0. 
17. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
5. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  

- 
0. 
0. 
2. 
4. 
0. 
1. 
1. 
3. 
6. 

16. 
118. 
15. 
40. 
116. 
76. 

784. 
1. 
0. 
2. 
2. 
18. 
0. 
1. 
0. 
7. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
3. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0 .  
0. 
0. 

0. 
3. 
0. 
1. 
1. 
0. 
4. 
6. 
4. 
12. 
169. 
10. 
55 e 

64. 
67. 

1234. 
0. 
0. 
1. 
3. 
1. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
1. 
0. 
1. 
2. 
2. 
5. 
8. 
4. 
18. 

243. 
18. 
89. 
90. 
102. 
1899. 

0. 
0. 
4. 
4. 
1. 
0. 
1. 
3. 
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. 

HNF-1672 REV. Q 
25a2596.CNF 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
2. 
6. 

28. 
332. 
9. 
61. 
117. 
105. 
2394. 

0. 
1. 
4. 
5. 
0. 
0. 
0. 
9. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 

0. 
0. 
0. 
1. 
1. 
3. 
6. 
6. 
7. 
26. 
466. 
16. 
47. 
150. 
146. 

2306. 
0. 
0. 
3. 
1. 
0. 
0. 
1. 
11. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 

0. 
0. 
0. 
0. 
1. 
0. 
2. 
4. 
6. 

41. 
693. 
19. 
70. 
155. 
188. 
3402. 

0. 
3. 
2. 
17. 
0. 
0. 
1. 
12. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
0 .  

0. 
2. 
0. 
4. 
1. 
1. 
2. 
9. 
5. 
33. 

1023. 
31. 
95. 
76. 
200. 
4751. 

0. 
5. 
0. 
15. 
0. 
0. 
0. 

25. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
3. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 

1 

0. 
0. 
2. 
2. 
2. 
1. 
1. 
11. 
9. 
44. 
92. 
33. 
164. 
45. 
295. 
3017. 

2. 
3. 
0. 

29. 
0. 
0. 
1. 

32. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
8. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
2. 
1. 
1. 
3. 
3. 
3. 
6. 
7. 
71. 
705. 
33. 

244. 
35. 

365. 
310. 
1. 
2. 
1. 

43. 
0. 
0. 
0. 

26. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
11. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
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Peak 
ID 
l? 
2? 
3 
4 
5 

222-S Analytical Laboraratory 

Rev. 2.10 
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 
S99T000897-DUP-P 

File ID: 26a2669.CNF 

Counted on: 5/22/99 @14: 7 
Detector: AEA2 6 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 
3 Pu236 
4 Pu238 

Am241 
5 Pu239 

Pu240 

Totals: 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
21.9 21.9 239.917 239.917 8.000 1.602 
20.2 20.2 200.320 200.320 10.000 1.686 

2949.6 2949.6 157.845 157.845 8.000 1.716 
181.1 181.1 135.059 135.059 18.000 2.613 
784.9 784.9 108.746 108.731 8.000 1.455 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
???? 6.778 0.29 16.6 
???? 6.283 0.28 16.9 
0.702 5.755 5.752 0.0030.02 44.98 1.3 
0.092 5.487 5.468 0.0190.03 5.90 3.9 

0.163 5.147 5.139 0.0080.02 10.47 2.9 
5.479 5.468 0.011 

5.144 5.139 0.005 ----- --------- 
0.958 <--valid peaks only--> 61.35 

DETECTOR CALIBRATION 
Energy(MEV) = 3.779 + (0.0125)*Channel 
Energy range (MeV): 3.779 TO 10.179 

(Data reduction compression factor: 1.) 
Efficiency = 0.2336 CPMfDPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
30753.0 
30753.0 
29722.4 
1030.6 

Tau 
Initial Final 
4.000 2.724 
5.000 2.567 
4.000 1.888 
9.000 0.833 
4.000 2.062 

Activity 
dl m uci / ea 

196.5 0.8853-04 
35.1 0.1583-04 
26.9 0.121E-04 
44.8 0.2023-04 
44.8 0.2023-04 

% Recovery 
100.000 
100.000 
96.649 
3.351 

~42Q Analyzed by: 



.. . ,  HNF-I 67!2 R W. 0 
Spectrum 26a2669.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 16002.2 

.5 ................. 5 
4 . .  
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Raw Data Dump for AEA Spectrum: 26a2669.CNF 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
17 1 
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. 
0. 
2. 
0. 
1. 
3. 
5. 
6. 
18. 
67. 
332. 
29. 
278. 
51. 
432. 
140. 
0. 
7. 
1. 
36. 
0. 
0. 
0. 

29. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
4. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
1. 
0. 
0. 
2. 
2. 
5. 
6. 
9. 
9. 

81. 
55. 
45. 
188. 
64. 
620. 
2. 
0. 
4. 
1. 
13. 
0. 
0. 
2. 
13. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
9. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
2. 
2. 
7. 
4. 
9. 
19. 
130. 
13. 
64. 
83. 
63. 

970. 
0. 
0. 
4. 
3. 
7. 
0. 
1. 
4. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
1. 
1. 
0. 
3. 
6. 
11. 
23. 
201. 
11. 
73. 
87. 
76. 

1487. 
0. 
1. 
1. 
2. 
2. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
1. 
1. 
0. 
0. 
5. 
4. 
5. 
7. 
18. 

304. 
11. 
86. 
111. 
97. 

2081. 
0. 
0. 
4. 
2. 
0. 
0. 
0. 
5. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
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