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3AP-99-2 

3AP-99-3 

222-S LABORATORY 

Clear, amber liquid. No organic 

Clear, amber liquid. No organic 
< layer was observed. 

< I layer was observed. 

8/12/99 8113199 51 ~ I O  

8/12/99 8/13/99 5s - 2 

TANK 241-AP-103, AUGUST 1999 COMPATIBILITY GRAB SAMPLES, 
ANALYTICAL RESULTS FOR THE FINAL REPORT 

1.0 INTRODUCTION 

This document is the format IV, final report for the tank 241-AP-103 (AP-103) grab samples 
taken in August 1999 to address waste compatibility concerns. Chemical, radiochemical, and 
physical analyses on the tank AP-103 samples were performed as directed in Compatibility 
Grub Sumpling 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. No notification limits were exceeded. 

2.0 SAMPLE RECEIVING AND APPEARANCE 

Three liquid grab samples were taken from riser 002 of tank AP-103 in August 1999 by the 
River Protection Project per revision 0-D of the TSAP (Sasaki 1999b) and delivered to the 
2 2 2 3  Laboratory. No field or trip blank samples were delivered to the laboratory. Sampling 
and appearance information for each sample is provided in Table 1.  Sampling depths were 
obtained from field data sheets and varied slightly from the depths requested in the TSAP. 
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-103 Grab Samples. 
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Customer Sample Lab. Sample Sample Type 
Number Number 
3AP-99-1 S99T001382 Tank Supernate Parent 
3AP-99-1 S99T001385 Tank Supernate Subsainple 
3AP-99-1 S99T001388 Tank Sunernate Subsamole 

Analyses 

Appearance Information 
Inorganic 
Inorganic & Radiochemical 

3.0 SAMPLE HANDLING 

Copies of the chain-of-custody forms accompanying the samples are provided as Attachment 2.  
All three samples were clear and were allowed to stand three days before they were 
subsampled, therefore they were neither centrifuged nor filtered. 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. 

The QC criteria associated with an analysis varied depending on the analysis. The laboratory 
quality assurance plan (Markel 1999), Tdbk 3-1 of revision 0-B of the TSAP (Sasaki 1999a), 
and Table 4-1 of revision 0 of the TSAP (Sasaki 1999c) were used in determining whether the 
QC results were acceptable. All sample analyses were performed in duplicate or triplicate. 

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 

4 
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Method 
Visual 
Differential Scanning 
Calorimetry 
Differential Scanning 

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-103 samples. Analyses will be performed at the 
customer’s request. 

Required Analyte Analytical Procedure 
Organic Layer, Settled Solids LA-519-151, Rev. G-0 
Reaction Exotherm LA-514-114, Rev. D-2 

Reaction Exotherm LA-514-114, Rev. D-2 
Calorimetry 
Thermogravimetric Analysis 
Gravimetry 
Oxidation/Coulometry 

(Dry-Weight) 
Percent Water LA-514-114, Rev. D-2 
Specific Gravity LA-510-112, Rev. E-0 
Total Organic Carbon LA-342.100, Rev. F-3 

Calorimetry 
Thermogravimetric Analysis 
Gravimetry 
Oxidation/Coulometry 

Total Inorganic Carbon LA-342-100, Rev. F-3 

’ Method provides opportunistic data. 

(Dry-Weight) 
Percent Water LA-514-114, Rev. D-2 
Specific Gravity LA-510-112, Rev. E-0 
Total Organic Carbon LA-342.100, Rev. F-3 

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 any of the samples. The detection limit was 250 &mL, well 
below the 5,000 kg/mL Notification Limit. All QC requirements were met. 

5.1.2 Differential Scanning Calorimetry (DSC) 

The supernate samples were analyzed by DSC. Heat absorbed by the sample from a net 
endothermic reaction or process, or heat given up by the sample from a net exothermic 

5 
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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. The mean hydroxide concentration in 
the three samples ranged from 9 .20~10’  pg/mL in sample 3AP-99-1 to 9 .90~10’  pg/mL in 
sample 3AP-99-2. There were no QC failures. 

5.1.4 Anions by Ion Chromatography (IC) 

The concentrations of the anions chloride, fluoride, nitrite, nitrate, phosphate, and sulfate were 
measured by IC. The results for bromide and oxalate were opportunistic and appear in 
Appendix A. Nitrate was the most abundant reported anion in the supernate samples. Sample 
3AP-99-1 had 1 . 3 8 ~ 1 0 ~  pg/mL, while both 3AP-99-2 and -3 had average concentrations of 
1 .34~10’  pg/mL. The samples were nearly as concentrated in nitrite. Mean values were in the 
1 .O4x1O5 to 1.  10xlOs pg/mL range. Chloride, fluoride, phosphate, and sulfate Concentrations 
were similar. Respective concentrations were approximately 2.8x10’, 2.  1x10’, 2.Ox1O3, and 
4.0~10’ pg/mL. 

Standard recoveries were between 94.5 and 108.2% and all spike recoveries were also within 
the TSAP limit. The RPD value for phosphate in sample 3AP-99-1 (S99T001388) was 28.2, 
which was above the TSAP limit of 20. The sample was not re-run because the RPD was not 
very high and the phosphate concentration was less than three times the detection limit. 

5.1.5 Metals by Inductively Coupled Plasma (ICP) 

Inductively coupled plasma 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. 

As expected, sodium was the most abundant element found in the samples. Average 
concentrations were similar, only varying from I .70x1@’ (3AP-99-1) to 1.88x10s pg/mL (3AP- 
99-3). The next most plentiful metal was aluminum, which ranged from 7 .90~10’  to 8 . 7 4 ~ 1 0 ’  
pg/mL in samples 3AP-99-1 and 3AP-99-3, respectively. Compared to AI, the samples were 
20 to 30 times less concentrated in chromium and 60 to 70 times less concentrated in nickel. 
Iron, manganese, and zirconium were not detected in any samples. The respective detection 
limits were 30.1, 6.01, and 6.01 pg/mL. 

6 
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Sample No. Analyte Sample Result Serial Dilution Result 
(MmL) (@mL) 

S99T001389 AI 9.05~10’  8 .95~10’  

S99T001389 Cr 3 .9Ox1O2 4 . 0 4 ~  10’ 
S99T001389 Na 1 .98~10’  1 . 9 2 ~  IO’ 

S99T001389 Ni 1 . 2 6 ~ 1 0 ~  1.3 1 x 10’ 

A matrix spike was added to sample 3AP-99-2. 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 the detected metals are shown in Table 4. As shown, the 
results indicate that the accuracy of these analyses were acceptable. 

Percent Difference 

1.11 
3.08 
3.53 
3.89 

5.1.6 Percent Water by Thermogravimetric Analysis (TGA) 

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

The mean percent water values in the grab samples were very similar. All were between 61.34 
and 62.02%. There were no QC failures. 

5.1.7 pH 

The pH of all three samples was in excess of 13.5 pH units, the upper limit of the analytical 
procedure. All QC parameters were met. 

5.1.8 Specific Gravity 

Mean specific gravity results ranged from 1.292 on sample 3AP-99-2 to 1.33 1 on sample 
3AP-99-1, These results were consistent with the relatively low water content of the samples 
All QC parameters were met. 
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Analyte Sample Result Duplicate Result 
(ag/mL) (figlniL) 

TIC 1 . 5 5 ~ 1 0 ~  I .40x lo4 
TOC 3 . 9 3 ~  10' 3 . 4 6 ~  10' 

5.1.9 Total Inorganic Carbon (TIC) 

Total inorganic carbon was measured by acid addition followed by coulometric titration of the 
resulting carbon dioxide. Levels of' TIC in the supernate samples were very similar, averaging 
approximately 1 .5x104 pgimL. 

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

All QC requirements were met. A very small amount of TIC, less than 0.30 pg/mL, was 
found in the analytical blank. The source of the TIC was most likely carbon dioxide absorbed 
from the atmosphere. The level was considered negligible compared to the supernate sample 
levels. A matrix spike was added to sample 3AP-99-2. The spike recovery was 86.1 %. 

Triplicate Result 

1.56~10'  
3 .99x10' 

(pg/mL) 

5.1.10 Total Organic Carbon (TOC) 

Persulfate oxidation followed by coulometric titration of the resulting carbon dioxide was used 
to determine TOC in the samples. The TOC concentrations were very similar from sample to 
sample, averaging approximately 3 . 8 ~ 1 0 '  pg/mL. Using the highest percent water result of 
62.73, this is equivalent to a concentration of l.0x104 pgig on a dry-weight basis, inore than 
four times below the notification limit o f 4 . 5 ~ 1 0 '  pgig. 

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

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. All QC parameters were met. 

Sample S99T001389 was analyzed in triplicate. The triplicate TIC and TOC results are shown 
in Table 5. 

Table 5. Tank AP-103 Sample S99T001389 TIC and TOC Results. 
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5.1.1 1 Uranium Isotopics by ICP/Mass Spectroscopy ( R E )  

All supernate samples were analyzed for the isotopes *'jU, *"U, *"U, j3"U, and 'jX I J by 
ICPIMS. Only was detected, despite detection limits of 0.648 pgimL or less. Mean 
concentrations of "*U were in the 27.45 to 32.11 wg/mL range. 

Standards and spikes were only available for the 23sU and ""U isotopes. A matrix spike was 
added to sample S99T001386. The spike and standard recoveries and the RPD results were 
within the TSAP limits. 

5.2 RADIOCHEMICAL ANALYSES 

5.2.1 Americium-241 

The 24'Am activity was determined by chemical separation followed by alpha counting. The 
activities of 243'244Cm were determined opportunistically and are available in Appendix A. 
Small hut detectable activities of z4'Am were present in all samples. Mean results varied from 
4 . 9 1 ~ 1 0 ~ ~  to 5 . 0 7 ~ 1 0 ~ ~  pCi/niL. The reported results have been corrected for the 243Ani tracer 
recovery. 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. Measured activities were very similar, only varying 
from 247.0 and 249.5 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 
activity of 23RPu was determined opportunistically. The 
were between 2 . 2 5 ~ 1 0 ~ ~  and 2 . 2 9 ~ 1 0 '  pCiimL. The Notification Limit was 61.5 PCiirnL. All 
QC requirements were met and the reported results have been corrected for the 2'"Pu tracer 
recovery. 

23412411 Pu activity. The 
Pu activities in the three samples 27'112411 

5.2.4 Strontium-89/90 

Chemical separation followed by beta counting provided the activity of X"'""Sr in each sample. 
As with most other analyses, results were very similar for the three samples averaging 
approximately 0.54 ICiimL. All QC parameters were met, although a small amount of 
activity was found in the preparation blank. It was over 100 tiines less than the activity in the 
samples and was negligible. The activities have been corrected for carrier recoveries. 
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5.2.5 Total Alpha 

Low total alpha activities were found in all three samples. Mean results were between 
8.42~10 '  and 1 . 0 1 ~ 1 0 ~ '  uCilmL. 

All the RPD values were over the TSAP limit of 20. The highest RPD was 65.6 on sample 
3AP-99-2 (S99T001389). The samples were not re-run because the results were very close to 
the minimum detectable activity and re-analysis would probahly have not improved the 
precision. The minimum detectahle activities and counting uncertainties were higher than 
usual. This was due to the high "7Cs activity. Large dilutions were required to reduce the 
beta activity (from IT7Cs) below the counting room limit. All other QC requirements were met. 

6.0 WASTE COMPATIBILITY CONCERNS 

6.1 

The results with respect to the waste compatibility corrosion rules are presented in Table 6. 
The NO;, OH-, and NO; results are reported in pg/mL and molarity (M) units. The 
spreadsheet compares the results to the concentration ranges specified in Sasaki (1999a) for 
double-shell tanks with temperatures below 212" F and with nitrate concentrations such that 
1.OM < [NO;] 5 3.OM. A "YES" appeared in the appropriate space for the condition that 
was met. Only one of three sets of conditions must be met for OH- 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 acceptahle concentration ranges required for corrosion control. 

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

HNF-1683 REV. 0 Page: 1 worklisrrpr Version 2. I OS/I5/95 

LABCORE Data Entry Template for Worklist# 30784 os/i6r99 o w 4  

Analyst: Wtrument: NONE Book# M / k  
Method: 

Worklist Comment: AP103 GRAB99 @BRKDWNl slim 

d 

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

99000326 AP103 GRAB99 1 SAMPLE 

99000326 AP103 GRABW 1 SAMPLE 

99000326 AP103 GRAB95 1 SAMPLE 

9P000326 APl03 GWBW 1 SAMPLE 

99000326 AP103 GRA899 1 SAMPLE 

Q9000326 AP103 GFABQQ 1 SAMPLE 

95000326 AP103 GRABW 1 SAnPLE 

WO@0326 W103 GRABW 1 SAUPLE 

99000326 AP103 GRA899 1 SAMPLE 

99000326 APl03 tPA099 2 W P L E  

95’000326 AP103 GRAB99 2 SAMPLE 

99000326 AP103 GRAB99 2 SAMPLE 

99000326 AP103 GRAB99 2 SRMPLE 

99000326 AP103 GRAB99 2 SAMPLE 

99000326 AP103 GRAB99 2 SAMPLE 

~ 9 0 0 0 3 ~  AM03 GRAEW 2 SAMPLE 

WOO0326 AP103 GWBW 2 SAMPLE 

WOO0326 AP103 GRABW 2 SAUPLE 

Dam  EM^ Commenrs: 

599TO01382 0 

s99~0013a2 o 

5997001382 0 

S99TOO7382 0 

~ 9 9 ~ 0 0 7 3 ~ 2  o 

s 9 9 ~ 0 0 n a 2  o 

S99T001382 0 

swroo1382 a 

S9910C!382 0 

599T001383 0 

S991001303 0 

S99T001383 0 

5997001383 0 

SWTO1:1383 0 

999T0’11383 0 

59YT0’11383 0 

SWTCI I I~B~  o 

s w r c i m 8 3  o 

iJBRKDUN1 DOSE-01 

aBRKDUNl SEALNUM 

aBRKDUN1 ETCHUUM 

ClBRKDUN1 APPEAR01 

aBRKDUNl SAMPAPIT1 

aBRKDUN1 STLSLDOl 

ilBRKDYN1 COLOR-01 

G%RKDUNl ORGVOLOl 

iJ8RKDUNl PHOTO41 

aBRKDUN1 DOSE-01 

a6RKDUNl SEALNUM 

aBRKDUN1 ETCHHUM 

aERKDUNl APPEARO~ 

2BRKDUNl SAMPAMT1 

aBRmUl l l  STLSLDOl 

OBRKDUNl COLOR-01 

@BRYDUNl ORGVOLOl 

38RKD!41 PHOTO-01 

LIQUID M/A Y O o  mradlhour 

Units shown for QC (SPK & Sm) may not refen the acrual units DL = Derecrion Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 

2 3  



Page 2 worklistrpr Version 2 1 05/15/95 w-1663 REV. 0 

LABCORE Data Entry Template for Worklist# 30784 OSII6/99 09.14 

U N I T  MATRIX ACTUAL FWND OL GROUP PROJECT S TYPE SMPLE# R I\ __. -..-fE$T.-. ... 

59000326 AP103 GRA099 3 SAMPLE 

95000326 AP103 GRABP9 3 SAMPLE 

99000326 AP103 GRAB99 3 SAMPLE 

99000326 AP103 tFAR99 3 SAMPLE 

99000326 AP103 GRAB99 3 SAUPLE 

99000326 APl03 GRAB99 3 S M P L E  

99000326 APlV3 GRAB99 3 SAMPLE 

99000326 APIO3 GRAB* 3 SAMPLE 

WOO0326 AP103 GRAB99 3 SAMPLE 

599T001!% 0 

S991001 mB4 0 

59PTOOl&L 0 

S99TOOl'& 0 

S991001 i84 0 

SWT00118L 0 

59910013& 0 

S59T00 386 0 

S99TOO 384 0 

@BRKDUNl DOSE-01 

ilRRI(DUN1 SEALNUH 

mRXDUN1 EJCHNUN 

@BRKDWNl APPEAR01 

@BRKDUNl SAHPAMT~ 

sBRKDWN1 STLSLDOl 

@BRKWNl COLOR-01 

@BRKDUNl ORGVOLOl 

BBRKDUN1 PHOTO-01 

LlPUlD NIA /Tm mrad/hour 

LlPUIO N I A  @ mL 

L I Q U I D  

Ii'inal page for worklist # 30784 

- .3-/6-97 
Date 

Dora En? CommenrJ: 

Units shownfor QC (SPK & STD) may nor .-efleu rhe actual unirs. DL = Derem.on Limir, S = Worklist Slor Number, 
R = ReplicareNumber, A = Aliquor Code. 30 
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"F-1683 REV. 0 
worklr~tdiim2 Version 3.0 01/04/99 Page: I 
08/30/99 1 2 5 0  

LABCORE Completed Worklist Report for Worklist# 30803 

Analyst: jmv Instrument: DSC03 Book#: 12N14B 

Method: LA-514-1 14 ReviMod -2-2 
Worklist Comment: AP103 GRAB99, DSC-03, Run under nitrogen. skm 

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

1 STD 0 DSC-03 LIQUID 28.45 2 9 . 2 1  102.882 % Recovery 

2 SAMPLE S99T001385 0 DSC-03 LIQUID N I A  0 Jovleelg 

3 Dup S99T001385 0 DSC-03 LIQUID 0 0 0.000 RPD 

4 SAMPLE S99T001386 0 DSC-03 LIQUID N I A  0 JOUleSlg 

5 DUP S99T001386 0 DSC-03 LIQUID 0 0 0.000 RPD 

Final page for worklist# 30803 

f/J//$v 
Analyst Signature Date Date ' 

Reviewer Sjgnature Date 

Units shown f o r  QC (BLKIBKG) may not reflect the actual units. 

33 
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worklistrpt Version 2. I 05/15/95 "F-1 683 REV. 0 Page: I 
os11 7/99 09: I a 

LABCORE Data Entry Template for Worklist# 30803 

Analyst: Instrument: DSCO Book # 

Method: LA-514-114 Rev/Mod 'i> 2 
Worklist Comment: AP103 GRAB99, DSC-03, Run under nitrogen. skm 

MATRIX ACTUAL F W N D  DL U N I T  GROUP PROJECT S TYPE SAMPLE# R A .--- . - -TEST------  

1 STD DSC-03 L IQUID 2'?.I? n i A  Jouleslg 

99000326 AP103 GRAB99 2 SAMPLE S99T001385 0 DSC-03 LIQUID N i A  6 Jouleslg 

99000326  AP103 GRAB99 3 OUP ~ 9 9 ~ 0 0 1 3 a 5  o . , 2.asc-$3 L I Q U I D  0 0 MIA Jouleslg 

. 99000326  APT03 GRAB99 4 SAMPLE S99T001386 0 . 'DSC-03 L I Q U I D  N I A  . (> Jouleslg 

99000326  AP103 GRAB99 5 OUP S99T001386 0 DSC-03 L I Q U I D  0 c> N/A Jouleslg 

. : .  

Final page ,for worklist # 30803 
r 

Analyst Signature Date 
x. 2 7 m 

Date 
L I-. rT>Tt-+.& 

Analyst Signature 

Data Entry Comments: 

Units shown for QC (SPK & S l D )  may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A =Aliquot Code. 
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HM-1 683 REV. 0 
workhstrpt Version 2 I 05/15/95 Page 1 
08/17/99 09 I9 

LABCORE Data Entry Template for Worklist# 30804 
~~ 

Analyst: Instrument: DSCO 5 Book # ]!%1q -8 
Method LA-514-114 Rev/Mod 3- 2 
Worklist Comment: AP103 GRAB99, DSC-03, Run under nitrogen. skm 

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

1 STD DSC-03 LiauiD a?,= N/A Jouleslg 

WOO0326 A P l W  GRAB99 2 SAMPLE S99T001387 0 DSC-03 L I Q U I D  N/A 0 Joules/g 

99000326 AP103 GRAB99 3 OUP ~99~001387  o " 1  VSC-03 Liauio 0 0 N/A Joules/g 

Final page for worklist # 30804 

m L * &  S A  ' 
I 

r2/ 7m9 
Analyst Signatluk Date 

Data Entry Comments: 1 ,  

Units shown for QC (SPK Br STDJ may not reflect the actual units. DL = DetecIion Limit, S = Worklist Slot N u d e r ,  
R = Replicate Number, A = Aliquot Code. 
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WF-I 683 REV. 0 
worklistrpt Version 2. I 05/15/95 Page: I 
OW2 7/99 IO: I5 

LABCORE Data Entry Template for Worklist# 30904 

Analyst: Instrument: DSCO Book # 

cj o 

Method: LA-514.1 13 Rev/Mod 2 
Worklist Comment: AP103 GRAB99, DSC02 

GROUP PROJECT S TYPE SAMPLE# R A .......TEST...... M A T R I X  ACTUAL FOUND DL UNIT 

99000326 AP103 GRAB99 1 SAMPLE S99T001385 0 DSC-02 LIQUID N/A 0 J a u l e s l g  Dry 

99000326 AP103 GRAB99 2 DUP S99T001385 0 DSC-02 LIQUID r-/ 0 N/A Jou les /g  Dry 

JOULeS/g Dry 99000326 AP103 GRAB99 3 SAMPLE S99T001386 0 DSC-02 LIQUID N/A 

99000326 AP103 GRAB99 4 DUP S991001386 0 DSC-02 LIQUID (? 0 N/A Joules/g Dry 

99000326 AP103 GRAB99 5 SAMPLE S99T001387 0 DSC-02 LIQUID N/A 0 J o u l e s / g  Dry 

99000326 AP103 GRAB99 6 DUP S99T001387 0 DSC-02 LlOUlD O D  N/A Joules/g Dry 

0 

Final page for worklist # 30904 

Date 

Data Entry Cornmetits. 

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

44 



worklisrdata2 Version 3.0 01/04/99 “F-1683 REV. 0 Page: I 
08/30/YY 12:50 

LABCORE Completed Worklist Report for Worklist# 30805 

Analyst: jmv Instrument: TGA03 Book#: 117N8A 

Method: LA-514.114 Rev/Mod 3*2 
Worklist Comment: AP103 GRAB99, TGA-03, Run under nitrogen. skm 

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

1 STD 0 TGA-03 LIQUID 5.94el 59.25 99.747 0 Recovery 

a SAMPLE ~ 9 9 ~ 0 0 1 3 8 5  0 TGA-03 LIQUID N/A 61.50 0 

3 DUP S99T001305 0 TGA-03 LIQUID 6 1 . 5 0  61.42 0 . m  RPD 

4 SAMPLE S99T001306 0 TGA-03 LIQUID N/A 61.70 % 

5 DUP S99T001306 0 TGA-03 LIQUID 6 1 . 1 0  60.09 1.451 RPD 

Final page for worklist# 30805 

Aualyst Signature Date Dat‘e ’ 

Units shown for QC (BLK/BKGj may nor reflecr /he arrual unirs. 

as 



04/01/15 0i:IR FAX 
HNF-1683 REV. 0 

Ipooi 

PUge I worklisirpt Version 2 I 05/15\95 
OW1 7/99 09.20 

LABCORE Data Entry Template for Worklist# 30805 

Analyst: Instrument: TGAO Book # 

Method: LA-514-1 14 Rev/Mod 

Worklist Comment: AP103 GRAB99, TGA-03, Run under nitrogen. skm 

MATRIX ACTUAL FOVND DL U N I T  GROUP PROJECT S TYPE SAUPLE# R A ----.--TEST--.-.. 

1 S l D  TGA-03 L I Q U I D  59, 5 N/A X 

99000326 AP103 GRAB99 2 SAMPLE S991001385 0 TGA-03 Liaum NIA 61.5d X 

99000326 AP103 GRA899 4 SAMPLE 5991001386  0 TGA-03 L i a u i D  N/A & I . V  x 

99000326 AP103 GRABW 3 DUP S99T001385 0 "lbA-& L I Q U I D  f o / * d  L1,Y2 N/A X 

99000326 AP103 GRAB99 5 DUP S991001386 0 TGA-03 Liauio 6).  yd @ . d 9  N/A x 

Final page for worklist # 30805 

Daia Entry Comments: 

Units shown for QC (SPK & STD) may not rdlect the octUal units. DL = Detection Limit. S = Worklist Slot Number, 
R = Replicute Number, A = Aliquoi Code. 

46 
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workli.wot Version 2. I 05/15/95 Pare: I 

LABCORE Data Entry Template for Worklist# 30806 W17194 0P:Z 

Analyst: x Instrument: TGAO Book# ]lTr\s8R 
Method: LA-5 14-1 14 Rev/Mod 

Worklist Comment: AP103 GRAB99, TGA-03, Run under nitrogen. skm 

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

1 S T D  1611-03 L I R U l D  59*c % N/A X 

99000326 AP103 GRAB99 2 SAMPLE 599T001387 0 TGA-03 L i a m  N/A LZ't-3 !4 

99000326 AP103 CRAE99 3 DUP S99T001387 0 T U - &  1 L i a u I o  42*?3 61.30 N/A x 

Final Page for worklist # 30806 

. I  
Data Entry Cornmvts. 

Unrts shown for  QC (SPK & STD) may not reflect thd actual w'.ts.'DL = Detection Limit, S = Worklisl Slot N u d e r ,  
R = Replicate Number, A = Aliquot Code. 
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28 HALL m o o 2  -~ 0 8 / 2 7 / 9 9  1 4 : 2 1  FAX 3 7 2 1 1 4 3  

w-1683 REV. 0 
wrklistrpt Version 2. I 05/15/95 Page. I 
Ci7/I7/99 10.95 

. LABCORE Data Entry Template for Worklist# 30807 

Analyst: 31s . Instrument: BAOOL Book # /.74d/b.< 

Method: LA-5 10-1 12 Rev/Mod F, - 0 
Worklist Conmient: AP103 GRAB99, SPG-01 skm 

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

1 ST0 SPG-01 LIWID l.37?9 / . 3 K  NIA s~.G. 

99000326 AP103 GRAB99 2 SAMPLE S99T001385 0 SPG-01 LIQUID NIA /0355- Sp.G. 

99000326 AP103 CRAB99 3 DUP 5991001385 0 I SPG-01 LIQUID 1 .  sss / .3& N/A Sp.C. 

99000326 AP103 GRAB93 4 SAMPLE 599T001386 0 SPG-01 LIaum MIA Sp.G 

99000326 AP103 GRAB99 5 DUP 599T001386 0 SPG-01 LIQUID 1. 302 /.28A NIA  Sp.G. 

99000326 AP103 GRAB99 6 SAMPLE S99TO01387 0 SPC'OI L IQUID N/A 1,312 SP.G. 

99000326 AP103 GRAB49 7 DUP S99T001387 0 SPG-01 LIQUID /.x22 NIA  Sp.G. 

Final page for worklist # 30807 --. 

Datu Entry Conimmts: 

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

56 



HNF-1683 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

I 

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

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] 

Page 1 of 1 Form 510112L1 Rev. 1.1 

57 



HNF-1683 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-51 0-1 12 (E-01 

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] 

v RESULT v . 

Specific Gravity = 1.3551 
1102:40 PM 



“F-1683 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-1 12 (E-0) 

-,.,..-... ; Gravity 1.31 ~ ~ A* 
Gross Weight (W2) = Wt. of vial + cap + cotton + solution 
Tare Weight (WI) = Wt. of vial + cap + cotton 

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

v RESULT v 
pecific Gravity = 1.306 

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

cn 
J.3 



HNF-1683 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

1 7 1  
S99T001386 

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

Specific Gravity = [(W2-W1) + 1000 pLImL] I [Vol. of Solution pL * 1.000 glmL] 

Data Entry by: Date: 08/27/99 

Approved by: Date: 
Form510112Ll Rev. 1.1 

I A  

Page 1 of 1 

40 



HNF-1683 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

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

Specific Gravity = [(W2-W1) * 1000 pLImL] I pol.  of Solution pL * 1.000 gImL] 

Form 510112L1 Rev. 1.1 Page 1 of 1 



HNF-1683 REV. O 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

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

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

Data Entry by: Date: 08/27/99 

Approved by: Date: 
Form 510112L1 Rev. 1.1 

n 

Page 1 of 1 



HNF-1683 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

Data Entry by: Date: 08/27/99 

Approved by: Date: 

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

-.--.- 
Sample # /I 

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

Specific Gravity = [(W2-W1) * 1000 pLImL] I [vol. of Solution pL *I ,000 



m-1683 REV 0 
worklistrpt Version 2 .  I 05/15/95 Page: I 
oB/I 7/99 09:31 LABCORE Data Entry Template for Worklist# 30813 

Instrument: PHOl ~ o o k  # / 8  lV/? &- 
/ 

Analyst: 

Method: LA-212-106 RevIMod c-5 
Worklit Comment: AP103 GRAB99, pH-01 skm 

GRWP PROJECT S TYPE SAMPLE# R A - - - - - - - T E S T - - - - - -  MATRIX ACTUAL FWND OL UNIT 

1 smpn PH-01 Llqllm 8.01 n/t, pH 

99000326 AP103 ORABPP 2 SAMPLE S991001385 0 PH-01 PH 

99000326 AP103 GRAB99 3 DUP S99T001385 0 8, , . I ;  ; , 'PH-01: LlQUIO N/A 

99000326 AP103 GRAB99 0 SAMPLE SWT001386 0 PH-01' ' '  LIQUID W A  

99000326 APlO3 GRABW 5 DUP S99T001386 0 Pn-oi LIQUID 

99000326 AP103 GRAB99 6 SAMPLE S997001387 0 PH-01 

99000326 AP103 GRAB99 7 DUP S99T001387 0 PH-OI LIQUID 

...... 

, .  

Final page for worklist # 30813 

r.?7 7 
Date 

c ' d k  okL 
Analyst Pgnatdre 

Datu Entry Comments: 

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

54 



worklistdata2 Version 3.0 01/04/99 Page: I 
08/27/99 10:52 w-1683 REV. 0 

LABCORE Completed Worklist Report for Worklist# 30812 

Analyst: rdm Instrument: PHOl Book#: 33N15A 

Method: LA-211.102 ReviMod ?-- 
Worklist Comment: AP103 GRAB99, OH-01 

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

skm 

1 BLNK 

2 STD 

3 SAMPLE 

4 DUP 

5 SAMPLE 

6 DUP 

I SAMPLE 

8 DUF 

0 OH-01 

0 OH-01 

599T001385 0 08-01 

S99T001385 0 OH-01 

S99T001386 0 OH-01 

S99T001386 0 OH-01 

S99T001387 0 OH-01 

S99T001381 0 OH-01 

LIQUID 1 

LIQUID 1.56e4 

LIQUID N/A 

LIQUID 9.50e+3 

LIQUID N/A 

LIQUID 9.8383 

LIQUID N/A 

LIQUID 9.29813 

Final page for 

Analyst Signature Date 

<2500 

1.56e4 

9.50811 

8.89e.3 

9.a3e+3 

9.97s+3 

9.29e+3 

9.56s+3 

uslmL 
100.000 % Recovery 

2500.000 ue/mL 

6.634 RPD 

2500.000 uq/mL 

1.414 RPD 

2500.000 uq/mL 

2.865 RPD 

worklist# 30812 
I 

827&2 
Date ” ‘ 

J- 27- 77 
R e m e r  Signature Bate 

Units showti for QC (BLKIBKG) rnay not reflect the actual units. 
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28 HAL1 m o o l  08/25/99 1 4  3 R  F4X 3 7 2 1 1 4 3  

Puge I 
HNF-1683 REV. 0 

workbstrpt Verston 2.1 05/15/95 
0811 7/99 0930 LABCORE Data Entry Template for Worklist# 30812 

Analyst: @!!L Instrument: PHOl Book # 33N1-54 
Method: LA-2 1 1 - 102 Rev/Mod I 
Worklist Comment: AP103 GRAB99, OH-01 skm 

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

on-01  LIQUID 1 BLNK 

2 STD 

99000326 AP103 GRAB99 3 SAMPLE 

99000326 AP103 GRAB99 4 DUP 

99000326 AP103 GRAB99 5 SAMPLE 

9W00326 AP103 GRAB99 6 DUP 

99000326 AP103 GRAB99 7 SAMPLE 

99000326 AP103 GRAB99 8 DUP 

5991001385 D 

599T001385 0 

S99T001386 0 

S991001386 D 

S991001387 0 

S99T001387 0 

Final page for worklist # 30812 

< ?  8 / 7  9 
Analyst Signature Date Analydt Sigdture Date . 

Data Entry Comments: 

Unit.s shown for  QC (SPK & STDJ may not reflect the acml units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquut Code. 

, ,  

SC 
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2R HALL 
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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 211102 - oh Rev. 1.5 Page 1 of 1 



HNF-I 683 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

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

The Result is < Detection Limit 

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



HNF-1683 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

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

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

71 



HNF-1683 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

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

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



HNF-1683 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

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

- - o ev. 1.5 Page 1 ot 1 
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HNF-1683 REV. 0 

Detection Limit =(125pg/SS)*DF 

OH in pg/mL = (OH MOLARITY)*(17.Og/mole)*(l000000~g/g)/(1000mL/L) 

korm211102 - oh Kiev. 1.5 Page 1 of 1 
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HNF-1683 REV. 0 

Detection Limit =(125pg/SS)*DF 

))/Sample Size in mL)’Dilution Factor 

OH in lg/rnL = (OH MOLARITY)*(17.0g/rnole)*(l000000pg/g)/(1000mL/L) 

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

75 



HNF-1683 REV. 0 

Detection Limit =(125pg/SS)*DF 

OH in pg/rnL = (OH MOLARITY)*(I 7.0g/rnole)*(l OOOOOO~g/g)/(1000rnL/L) 

- - o ev. 1.5 Page 1 of 1 



1vorklisrdata2 Version 3.0 01/04/99 "F-1683 REV. 0 Page: I 
08/30/99 I0:20 

LABCORE Completed Worklist Report for Worklist# 30810 

Analyst: slh Instrument: "301 Book#: 

Method: LA-631-001 ReviMod b- 0 
Worklist Comment: AP103 GRAB99, "3-01, STD=I.OmL skm 

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

U d m L  1 <2.50~+a 1 BLNX 0 N H - 0 1  LIQUID 

2 STD 0 "3-01 LIQUID 4.4OB102 4.43B+2 100.682 % Recovery 

3 SAMPLE S99T001386 0 "3-01 LIQUID N I A  < 2.508102 250.000 UglmL 

I Drrp S99T001386 0 "3-01 LTQUID c2.50Et2 <2.508+2 RPD 

5 SPK S99T001386 0 -3-01 LIQUID 1.108+02 8.258101 1 5 . 0 0 0  % Recovery 
6 STD 0 Nli3-01 LIQUID (1.4OEtO2 4.19Er2 9 5 . 2 2 1  % RBCOYBI'Y 

Final page for worklist# 30810 

fhq+7 
Analyst Signature Dafe 

Units shown for QC (BLKBKG) may nor reflerr the actual units. 
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2H HALL m o o 1  0 0 8  o 8 / 2 0 / 9 9  21 35  FAX 3 7 2 1 1 4 3  

"F-1683 REV. 0 
worklistrpt Version 2. I OY15I95 Page. I 
OW7199 09.2 7 

LABCORE Data Entry Template for Worklist# 30810 

Analyst: 22f-Lk- 5;trument: "301 Book# *&Is-> 
Method LA-631-001 Rev/Mod 

Worklist Comment: AP103 GRAB99, "3-01, STD=l.OmL skm 

GROUP PROJECT 5 TYPE SAMPLE# R A - - - - - - - T E S T - - - - - -  MATRIX  ACTUAL FOUND DL UNIT 

1 BLNK "3-01 LIPUlD n i A  ugiml 

2 STD "3-01 LlWlD N/A UiIllnL 

99000326 AP103 GRAB99 3 SAMPLE 599T001386 0 1 , "3-01 ~ t i a m  N/A ug/rnL 

99000326 AP105 GRAB99 4 OUP 5997001386 0 "3-01 L i a m  

99000326 AP103 GRAB99 5 SPK S991001386 0 "3-01 Liauio 

N/A UWmL 

N/A UglmL 

6 STD "3-01 LlPUlO N/A us/mL 

Final page for worklist # 30810 

A %ciQ V Ls- Ddte 
Date 
%-a? -99 

Datu Entry Cornments. 

;. 
, ~ ~,.: 

Units shown for QC (SPK & S l D )  m y  not reflect the uchcal units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 

'78 



0 8 / 2 9 / 9 9  2 1 : 3 5  FAX 3721143  -. __--- 21% llAl.1 

HNF-1683 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 06:02. 08-29-99 

SAMPLE VOL= 25.000 AT 08:OZ. 08-29-99 
ENTERED 

EMF=-62.7 mV AT 06:02. 06-29-99 

EME=-62.9 mV AT 08:02. 08-29-99 

EMF=-63.0 m V  AT 08:01. 08-29-99 

EMF=-63.3 mV AT 08:03. 06-29-99 
ENTERED 

STD CONCNz 997 AT 08:03, 08-29-99 
ENTERED 

STD VOL= .25000 AT 08:07. 08-29-99 
ENTERED 

EMF=-81.6 m V  AT 0 6 ~ 0 7 .  06-29-99 

EME=-81.6 mV AT 08:07, 08-29-99 

EMF=-81.9 mV AT 08:OE. 08-29-99 

EMF=-82.1 mV AT 08-08. 08-29-99 

EMF=-82.2 m V  AT 08:09. 08-29-99 
ENTERED 

STD VOL= 2.5000 AT 08:17. 08-29-99 
ENTERED 

EMF=-128.1 m V  AT 08:17. 08-29-99 

mF=-128.2 mV AT 08:ia. 08-29-99 

EMF=-i26.3 m V  AT 08:19. 08-29-99 

EME=-128.4 mV AT 08:19, 06-29-99 

EMF=-128.5 m V  AT 08:20. 08-29-99 
ENTERED 

1:NH3 SLQPE=-62.& mV/DEC 
AT 08:20, 08-29-99 

1:NH3 CONCN= 9.69 

73 



DOUBLE KNOWN ADDITION SELECTED 
AT 09:l . l .  08-29-99 

28  H A I L  

W-1683 REV. 0 

SAMPLE VOL= 25.000 AT 09:12. 08-29-99 
ENTERED 

EMF= 0.3 m V  AT 09:15, 08-29-99 

EMF= 0.2 m V  AT OQ:16. 08-29-99 

EMF= 0.2 m V  AT 09:16, 08-29-99 

EMF= 0.3 mV AT 09:16. 08-29-99 

EMF= 0 . 5  m V  AT 09:17, 08-29-99 

EMF= 0.6 mV AT 09:17. 08-29-99 
ENTERED 

STD CONCN= 997 AT 09:17. 08-29-99 
ENTERED 

STD VOL= .25000 AT 09:24. 08-29-99 
ENTERED 

EMF=-66.7 mV AT 09:24. 08-29-99 

EMF=-66.9 m V  AT 09:25, 08-29-99 

EMF=-67.1 mV AT 09:26. 08-29-99 

EMF=-67.1 m V  AT 09:26. 08-29-99 
ENTERED 

STD VOL= 2.5000 AT 0 9 ~ 3 5 .  08-29-99 
ENTERED 

EMF=-125.8 m V  AT 09:36, 08-29-99 

EMF=-125.9 m V  AT 09:36. 08-29-99 

EMF=-125.9 m V  AT 09:36. 08-29-99 

EMF=-126.1 mV AT 09:37, 08-29-99 
ENTERED 

1:NH3 SLOPE=-60.9 mV/DEC 
AT 09:37. 08-29-99 

1:NH3 CONCN= .826 



@ 0 0  5 / o o  8 

HNF-1683 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 09:55. 08-29-99 

SAMPLE VOL= 25.000 AT 09:55, 08-29-99 
ENTERED 

EMF=-7.7 m V  AT 09:55, 08-29-99 

EMF=-7.5 mV AT 09:56, 08-29-99 

EMF=-7.2 mV AT 09:56. 08-29-99 

EMF=-6.9 mV AT 09157. 08-29-99 
ENTERED 

STD CONCN= 997 AT 09:57. 08-29-99 
ENTERED 

STD VOL= .25000 AT 1O:Ol. 08-29-99 
ENTERED 

EMF=-65.0 mV AT 1O:Ol. 08-29-99 

EMF=-65.1 m V  AT 1 O : O . i .  08-29-99 

EMF=-65.3 mV AT 1O:Oi. 08-29-99 

EMF=-65.4 mV AT 10:02, 08-29-99 

EMF=-65.4 mV AT 1 0 ~ 0 2 .  08-29-99 
ENTERED 

STD VOL= 2.5000 AT 10:07. 08-29-99 
ENTERED 

EMF=-121.7 mV AT 10:07. 08-29-99 

EMF=-l21.8 mV AT 10108. 06-29-99 

EMF=-121.9 mV AT 10:08. 08-29-99 

EMF=-122.1 mV AT 10:09. 08-29-99 

EMF=-122.1 mV AT 10:09, 08-29-99 
ENTERED 

1:NH3 SLOPE=-59.2 mV/DEC 
AT 10:09. 08-29-99 

1:NH3 CONCN= 1.13 



0 8 / 2 9 / 9 9  2 1 : 3 6  FAX 3 7 2 1 1 4 3  2R HALL 
~ 

"F-1683 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 1o:Za. 08-29-99 

SAMPLE VOL= 25.000 AT 10~28. oe-29-99 
ENTERED 

EMF=-1.2 mV AT 10:26. 06-29-99 

EMF=-1.0 mV AT 10:28. 08-29-99 

EMF=-O.~ mV AT io:29. 08-29-99 

EMF=-0.7 mV AT 10:30. 08-29-99 

EMF=-0.6 mV AT 10:30. 08-29-99 

EMF=-0.4 mV AT 10:30, 08-29-99 

EMF= 0 mV AT 10:31. 08-29-99 
ENTERED 

STD CONCN= 997 AT 10:31. 06-29-99 
ENTERED 

STD VOL= .250oo AT 10:3.s. 08-29-99 
ENTERED 

EMF=-57.6 mV AT 10137. 08-29-99 

EMF=-57.9 mV AT 10:37. 08-29-99 

EMF=-56.2 mV AT 10:38. 08-29-99 

EMF=-58.3 mV AT 10:38. 08-29-99 
ENTERED 

STD VOL= 2.5000 AT 10:44. 06-29-99 
ENTERED 

E M E = - I I ~ . ~  mV AT 10~44. 08-29-99 

EMF=-116.6 m V  AT 10:&4, 08-23-55 

EMF=-116.8 mV AT 10:45. 06-29-99 

EMF=-117.0 mV AT 10:45, 08-29-99 

EMF=-117.0 mV AT 10:45, 06-29-99 
ENTERED 

1:"3 SLOPE=-61.5 mV/DEC 
AT 1 0 ~ 4 5 .  08-29-99 

1:NH3 CONCN= 1.25 



HNF-1683 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 14~06. 08-29-99 

SAMPLE VOL= 25.000 AT 14:06. 08-29-99 
ENTERED 

EMF=-3.2 m V  AT 14:06. 08-29-99 

EMF=-3.6 mV AT 14:07. 08-29-99 

EMF=-4.0 m V  AT 14107. 08-29-99 

EMF=-3.6 mV AT 14108. 08-29-99 

EMF=-4.6 rnV AT 14:08. 08-29-99 
ENTERED 

STD CONCN= 9'37 AT 14109. 08-29-99 
ENTERED 

STD VOL= .25000 AT 14:13, 08-29-99 
ENTERED 

EMF=-34.3 m V  AT 14:13, 08-29-99 

EMF=-34.6 mV AT 14~13. 08-29-99 

EMF=-34.9 mV AT 14:14. 08-29-99 

EMF=-35.2 mV AT 14~14. 08-29-99 

EMF=-35.2 m V  AT 14:14. 08-29-99 
ENTERED 

STD VOL= 2.5000 AT 14:17, 08-29-99 
ENTERED 

EME=-86.2 m V  AT 1&:18. 08-29-99 

EMF=-86.5 m V  AT 16:18. 08-29-99 

EMF=-86.7 m V  AT 14~18. 08-29-99 

EMF=-86.9 m V  AT 1&:19. 08-29-99 
ENTERED 

1:"s SLOPE=-60.3 mV/DEC 
AT 1 4 ~ 1 9 .  08-29-99 

1:NH3 CONCN= 6 - 6 3  



0 8 / 2 9 / 9 9  21 : 3 7  IZAX 3 7 2 1 1 4 3  2R HA1.l HNF-1683 REV. 0 0 0  M / O O M  

DOUELE KNOWN ADDITION SELECTED 
AT 16:57. 06-29-99 

SAMPLE VOL= 25.000 AT 16:57, 08-29-99 
ENTERED 

EMF=-50.9 mV AT 16:57. 08-29-99 

EMF=-51.1 mV AT 1 6 ~ 5 8 ,  08-29-99 

EMF=-51.3 mV AT 16:56. 06-29-99 

EMF=-51.4 mV AT 16:58, 06-29-99 
ENTERED 

STD CONCN= 997 A T  16:58. 08-29-99 
ENTERED 

STD VOL= .25000 AT 17:03. 08-29-99 
ENTERED 

EMF=-70.9 mV AT 17:OL. 06-29-99 

EMF=-71.1 mV AT 17:04. 08-29-99 

EMF=-71.3 mV AT 17:05, 08-29-99 

EMF=-71.4 mV AT 17:05, 06-29-99 
ENTERED 

STD VOL= 2,5000 AT 17:14. 08-29-99 
ENTERED 

EMF=-118.4 mV AT 17:14. 06-29-99 

EMF=-118.5 mV AT 17:14. 08-29-99 

EMF=-118.6 mV AT 17:15. 08-29-99 

EMF=-118.9 mV AT 17115, 08-29-99 

EMF=-119.0 mV AT 17:16, 08-29-99 

EMF=-119.2 mV AT 17:16. 08-29-99 

EMF=-l19.2 mV AT 17:16. 08-29-99 
ENTERED 

1:NH3 5LOPE=-63.6 mV/DEC 
AT 17:17. 08-29-99 ~ ~. 

CONCN= 9.21 



WF-1683 REV. 0 

WORKBOOK PAGE: BLANK1 

"3 Concentration (pgimL) < 2.50E+02] 

Detection Limit (pg/mL) 2.50E+021 

Detection Limit = 1.OOOpg * (FVOLNSAM) 

lNH3 Concentration IuaImL) = IBR) ' IFVOL I VSAM) * DDF ..- I . . . 

II SLH II 

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

95 
08130199 10:14:55 



HNF-1683 REV. 0 

WORKBOOK PAGE: STD2 

Detection Limit = 1.OOOpg * (FVOLNSAM) 

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

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

QC ACTUAL (pg) 4.40E+02 
QCFOUND (pg) 4.43E+02 

1 

I AP103GRAB99 11 

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

96 

08130199 10:15:54 



I Final Vol of Dilution (mL) or Vol of Sample Direct (mL) 

Dilution Factor DF 1.000 

"3 Concentration (pg1mL) "3 C O N C l Y I  < 2.50E+02 

Detection Limit (pglmL) 2.50E+021 

Detection Limit = 1.OOOpg (FVOLNSAM) * DF 

"3 Concentration (pglmL) = (ID-BR) * (FVOL /VSAM)'DF 

Date Corn SLHP lete ll 

I 
I-rNH3 Concentration (pglmL) < 2.50E+02 
11 AP103GRAB99 I/ 

Analyst: SLH Date: 08130199 

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

Y 7  
08130199 10:16:30 



WORKBOOK PAGE: DUP4 

HNF-1683 REV. 0 

2 

I Final Vol of Dilution (mL) or Vol of Sample Direct (mL) 

I I H  
"3 Concentration (pg/mL) "3 C O N C l l ]  < 2.50E+02 

Detection Limit (pg/mL) 2.50E+021 
I 

lNH3 Concentration (pg/rnL) = (ID-BR) * (FVOL / VSAMYDF 

Analyst: 1.  SLH Date: 08/30/99 
Signature of Chemist: MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

98 
08130199 10:16:44 



HNF-1683 REV. 0 

WORKBOOK PAGE: SPIKE5 is 

Blank Result from the Instrument (pg/mL) 
Vol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM 

SPK VAL 
VOL SPK 

Final Vol of Dilution (mL) or Vol of Sample Direct (mL) 
Spike Book Number 
Spike Value (pg/mL) 
Vol of Spike Standard Used (mL) 

Sample Instrument Data (pg/mL) SAM ID 1.13 

Sample Final Volume (mL) SAM FVOL 25.0 
Sample Volume of Sample (mL) SAM VSAM 0.100 

I I  

/I “301 /I 
I 

. .. . . . . 

Prepared By 
/I ME II 

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

Analyst: SLH Date: 08/30/99 

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

93 
08130199 10:17:13 



HNF-1683 REV. 0 

Analyst: 1 SLH Date: 08/30/99 
Signature of Chemist: MJL Date: 

7\ WORKBOOK PAGE: ST-END6 

9.210 
0.826 
0.500 

59N19D 
LCS Standard Concentration (pg/mL) 1-1 STD VAL 

I II II 
"3 Concentration (pg/mL) "3 CONCll 4.19E+0211 

Detection Limit (pg/rnL) 5.00E+OI I 
Detection Limit = 1 .OOOpg * (FVOLNSAM) 

NH3 Concentration luo/mLI = (ID-BRI'IFVOL NSAMI 
..I , ~ I .  

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

QC ACTUAL (pg) 4.40E+02 
QCFOUND (pg) 4.19E+02 

.90 
08130199 10:17:59 



worklistdum2 Versiorz 3.0 01/04/99 w-1683 REV. 0 Page: I 
08/30/99 08.42 

LABCORE Completed Worklist Report for Worklist# 30811 

Analyst: slh Instrument: "301 Book#: 

Method: LA-631.001 ReviMod i>-c] 
Worklist Comment: AP103 GRAB99, "3-01, STD=l.OmL skm 

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

1 BLNK 0 M(3-01 LIQUID 1 <2.50B+2 w / m L  

3 SAMPLE S99T001385 0 M(3-01 LIQUID n/A 2.50~102 a5o.000 ug/nr. 

2 STD 0 "3-01 LIQUID 4.4OE+O2 4.43E12 100.682 % RIICOYBI'Y 

4 DUP S99T001385 0 "3-01 LTQUID <2.50E+2 <2.50B+2 RPD 

5 SMPLB S99T001387 0 "3-01 LIQUID nlA 2.5mtoa 250.000 ug/mL 

6 DUP S99T001387 0 "3-01 LIQUID <2.50=+2 <2.50E+2 RPD 

7 STD 0 "3-01 LIQUID 4.40B+02 4,19E+2 95.227 % Recovery 

Final page for worklist# 30811 

Analyst Signature 

Unirs s h o w  for QC (BLK/BKG) rnuy nor reflect the acruul iiriirs. 

91 



@ I1 11 I u 8 / 2 9 / 9 9  2 1 : 3 3  FAX 3721143  ZB Hhl. l .  

worktistrpt Version 2 .  I 05/15/9S Page: 1 
08/17/99 W:27 

LABCORE Data Entry Template for Worklist# 30811 

Analyst: Instrument: "301 Book# $9d/T- )  
Method: LA-63 1-001 Rev/Mod 

Worklist Comment: AP103 GRAE99, "3-01, STD=l.OmL skm 
= 

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

n l A  ue/mL 

N l A  UglRL 

1 ELNK "3-01 L I Q U I D  

2 STD "3-01 L IQUID 

WOO0326 AP103 GRAE99 3 SAMPLE 5997001385 0 "3-dl : I ,  . L I Q U I D  N I A  w / m L  

99000326 AP103 GRAB99 4 DUP SWT001385 0 "3-01 LlWlD N I A  UglmL 

99000326 P P I 0 3  CRAB99 5 SAMPLE S W T 0 0 1 3 8 7  0 "3-01 LIQUID N I A  ugm. 

99000326 AP103 GRAB99 6 DUP S 9 9 T 0 0 1 3 8 7  0 "3-01 L IQUID u/n V B ~  

7 STD "3-01 LIQUID N/A WlnL 

Final page, for worklist # 30811 

Data Entry Comments: 

Units shvwn for QC (SPK & S7D) niay not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number. 
R = Replicate Number, A = Aliquot Code 
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2R HALL 

DOUBLE KNOWN ADDITION SELECTED 
AT 08:OZ. 08-29-99 

SAMPLE VOL= 25.000 AT 08:02. 08-29-99 
ENTERED 

EMF=-62.7 mV AT 08:02. 08-29-99 

EMF=-62 9 m V  AT 08:02. 08-29-99 

EMF=-63.0 mV AT 08:03. 08-29-99 

EMF=-63.3 mV AT 08:03. 00-29-99 
ENTERED 

STD CONCN= 997 AT 08:03. 06-29-99 
ENTERED 

STD VOL= .25000 AT 0 8 : 0 7 .  08-29-99 
ENTERED 

EMF=-81.6 mV AT 08:07. 08-29-99 

EMF=-61.6 mV AT 08:07. 08-29-99 

EMF=-81.9 mV AT 08:08. 08-29-99 

EMF=-B2.1 mV AT 08108. 08-29-99 

E M F - 8 2 . 2  mV AT 08:09. 08-29-99 
ENTERED 

STD VOL= 2.5000 AT 08:17. 08-29-99 
ENTERED 

EMF=-lZB.I m V  AT 08:17. 08-29-99 

EMF=-128.2 mV AT 08:18. 08-29-99 

EMF=-126.3 m V  AT 08:19, 06-29-99 

EMF=-128 4 mV AT 08:l.g. 08-29-99 

EMF=-120.5 mV AT 08:20. 06-29-99 
ENTERED 

L:NH3 SLOPE=-62.4 mV/DEC 
AT 08:20. 08-29-99 

1:NH3 CONCNc 9.69 

HNF-1683 REV. 0 

L2)c 3-11 

93 



0 8 / 2 9 / 9 9  - 2 l : x F A J  3 7 2 1 1 4 3  _ _  ~~~ 
2R HAI.1. 

WF-1683 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 09:lL. 08-29-99 

SAMPLE VOL= 25.000 AT 09:12. 08-29-99 
ENTERED 

EMF= 0.3 m V  AT 09:15. 08-29-99 

EMF= 0 . 2  mV AT 09:16. 08-29-99 

EMF= 0.2 m V  AT 09:16. 08-29-99 

EMF= 0.3 m V  AT 09:16. 08-29-99 

EMF=. 0.5 mV AT 09:17. 08-29-99 

EMF= 0.6 m V  AT 09:17. 08-29-99 
ENTERED 

STD CONCN= 997 A T  09:17. 08-29-99 
ENTERED 

STD VOL= ,25000 AT 09:24. 08-29-99 
ENTERED 

EMF=-66.7 mV AT 09:24. 08-29-99 

EMF=-66.9 ITIV AT 09:25. 08-29-99 

EMF=-67.1 m V  AT 09:26. 08-29-99 

EMF=-67.1 mV AT 09:26. 08-29-99 
ENTERED 

STD VOL? 2.5000 AT 09:35. 08-29-99 
ENTERED 

EMF=-125.8 m V  AT 09:36. 08-29-99 

EMF=-125.9 m V  AT 09:36, 08-29-99 

EMF=-125.9 mV AT 09:36. 08-29-99 

EMF=-126.1 m V  AT 09:37. 08-29-99 
ENTERED 

1:NH3 SLOPE=-60.9 mV/DEC 
AT 0 4 3 7 .  08-29-99 

I:"? CONCN= ,826 

-9 4 



HNF-1683 REV. 0 

DOUELE KNOWN ADDITION SELECTED 
AT 15104. 08-29-99 

SAMPLE VOL= 25.000 AT 15:04. 08-29-99 
ENTERED 

EMF= 7 . 9  m V  AT 15:04, 08-29-99 

EMF= 8 . 1  mV AT 15:05. 08-29-99 

EMF= 8.4 mV AT 15:06. 08-29-99 

EMF= 8.4 m V  AT 15:06, 08-29-99 
ENTERED 

STD CONCN= 997 AT 15:07. 08-29-99 
ENTERED 

STD VOL= .25000 AT 15:ll. 08-29-99 
ENTERED 

EMF=-51.2 m V  AT 15:11. 08-29-99 

EMF=-S1.4 m V  AT 15:ll. 08-29-99 

EMF=-52.0 m V  AT 1 5 ~ 1 2 .  08-29-99 

EMF=-52.3 m V  AT 15:13. 08-29-99 

EMF=-52.3 mV AT 15:13, 08-29-99 
ENTERED 

STD VOL= 2.5000 AT 15:17. 08-29-99 
ENTERED 

EMF=-110.5 m V  AT 15:17, 08-29-99 

EMF=-110.8 mV AT 15:18, 08-29-99 

EMF=-l10.9 mV AT 15:18, 08-29-99 

EMF=-111.1 mV AT 1 5 ~ 1 8 .  08-29-99 
ENTERED 

1:NH3 SLOPE=-61.4 mV/DEC 
AT 1 5 ~ 1 6 ,  08-29-99 

1:NH3 CONCN= 1 . 1 3  



0 8 / 2 9 / 9 9  -~ 2 1 : 3 4  - FAX 3 7 2 1 1 4 3  
~~ ZB HAI.1. 

HNF-1683 REV. 0 

DOUELE KNOWN ADDITION SELECTED 
AT 14:33. 08-29-99 

SAMPLE VOL= 25.000 AT 14:33, 08-29-99 
ENTERED 

EMF= 17.9 m V  AT 14:33. 08-29-99 

EMF= 18.1 m V  AT 14~34. 08-29-99 

EMF= 18.3 mV AT 14:34. 08-29-99 

EMF= 18.4 mV AT 14:35, 08-29-99 

EMF= 18.5 mV AT 14:35. 08-29-99 

EMF= 18.6 mV AT 14:36, 08-29-99 
ENTERED 

STD CONCN= 997 AT 14.36, 08-29-99 
ENTERED 

STD VOL= .25000 AT 14:39. 08-29-99 
ENTERED 

EMF=-46.3 mV AT 14:39, 08-29-99 

EMF=-46.9 m V  AT 14~40. 08-29-99 

EMF=-47.1 m V  AT 14:40. 08-29-99 

EMF=-47.2 mV AT 14140. 08-29-99 
ENTERED 

STD VOL= 2.5000 AT 14:44. 08-23-99 
ENTERED 

EMF=-106.4 m V  AT 14:44, 08-29-99 

EMF=-106.7 mV AT 14:45, 08-29-99 

EMF=-107.6 m V  AT 14:46. 08-29-99 

EMF=-107.6 m V  AT 14:47. 08-29-99 

EMF=-107.9 mV AT 14:47, 08-29-99 
ENTERED 

1:NH3 SLOPE=-63.0 mV/DEC 
AT 14:47. 08-29-99 

1:NH3 CONCN= .978 



2R HALL 

WF-1683 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 16:Ol. 08-29-99 

SAMPLE VOL= 25.000 AT 16~04. 08-29-99 

EMF= 4 . 4  mV AT 16~05. 08-29-99 

ENTERED 

EMF= 4.5 mV AT 3.6~05. 08-29-99 

EMF= 4.6 mV AT 16:06, 08-29-99 

EMF= 4.7 mV AT i6:06, 08-29-99 

EMF= 4.8 mV AT 16:06. 08-29-99 

EMF= 4.8 mV AT i6:06, 08-29-99 
ENTERED 

STD CONCN= 997 A T  i6:07. oa-zg-gg 
ENTERED 

STD VOL= .25000 AT 16:lO. 08-29-99 
ENTERED 

EMF=-57.4 rnV AT 16:ll. 08-29-99 

EMF=-57.7 mV AT 1 6 1 1 1 .  08-29-99 

EMF=-58.0 m V  AT 16:12. 08-29-99 

EMF=-58.1 mV AT 16:12, 08-29-99 
ENTERED 

STD VOL= 2.5000 AT 16~15, 08-29-99 
ENTERED 

EMF=-115.7 mV AT 16:15. 08-29-99 

EMF=-116.0 mv AT 1 6 ~ 1 5 .  08-29-99 

EMF=-116.2 mV AT 16:15. 08-29-99 

E M F = - I I ~ . ~  mv AT 16:16. 08-29-99 
ENTERED 

1:NH3 SLOPE=-60.4 mV/DEC 
AT 16:16, 06-29-99 

1:NHZ CONCN= .987 



2B AAI.1. 

HNF-1683 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 16:26, 06-29-99 

SAMPLE VOL= 25.000 AT 16~28. 08-29-99 
ENTERED 

EMF= 4.0 mV AT 16:23, 08-29-99 

EMF= 4.0 mV AT i6:2g, 08-29-99 

EMF= 4.1 mV AT 16:29. 08-29-99 

EMF= 4.5 m V  AT 16:30. 08-29-99 

EMF= 4.9 mV AT 16:30, 08-29-99 

EMF= 4.9 mV AT 16:30. 06-29-99 
ENTERED 

STD CONCN= 997 AT 16:30. 08-29-99 
ENTERED 

STD VOL= ,25000 AT 16~36. 06-29-99 
ENTERED 

E M F = - ~ ~ . o  mV AT 16:~s. 08-29-99 

EMF=-56.4 mV AT 16:37. 08-29-99 

EMF=-56.5 mV AT i6:37. 08-29-99 

EMF=-56.7 mV AT 16:38. 08-29-99 

EMF=-56.5 m V  AT l6:38. 08-29-99 
ENTERED 

STD VOL= 2.5000 AT 16:41. 08-29-99 
ENTERED 

EMF=-115.2 mV AT 16:42. 08-29-99 

EMF=-115.4 mV AT 16:42. 08-29-99 

EMF=-115.7 mV AT 16:42, 08-29-99 

EMF=-II~.Q m V  AT 1 6 ~ 4 3 .  08-29-99 
ENTERED 

1 : "3 SLOPE=-62.0 mV/DEC 
AT i6:43. 08-29-99 

1:"3 CONCN= 1.12 



0 8 / 2 9 / 9 9  2 1 : 3 4  FAX 3721143.  ~ 20 HALL -~ _- - ~- 
~ ~~ 

“F-1683 REV. 0 

POUELE KNOWN ADDITION SELECTED 
AT 1 6 : 5 7 .  08-29-99 

SAMPLE VOL= 25.000 AT 16:57. 08-29-99 
ENTERED 

EMF=-50.9 mV AT 16~57, 08-29-99 

EMF=-51.1 m V  AT 16:58. 08-29-99 

EMF=-51.3 m V  AT 16:58. 06-29-99 

EMF=-S1.4 mV AT 16~58, 08-29-99 
ENTERED 

STD CONCN= 997 AT 16:58. 08-29-99 
ENTERED 

STD VOL= ,25000 AT 17:03. 08-29-99 
ENTERED 

EMF=-70.9 rnv AT 17:04. 06-29-99 

EMF=-71.1 m V  AT 17:04. 08-29-99 

EMF=-71.3 m V  AT 17:05, 06-29-99 

EMF=-71.4 mV AT 17:05. 08-29-99 
ENTERED 

STD VOL= 2.5000 AT 17:14. 08-29-99 
ENTERED 

EMF=-llE.4 rnV AT 17:14. 06-29-99 

EMF=-118.5 mV AT 17:14. 08-29-99 

EMF--llE.6 mV AT 17:15. 08-29--99 

EMF=-118.9 m V  AT 17:15, 08-29-99 

EMF=-119.0 rnV AT 17:16, 08-29-99 

EMF=-119.2 m V  AT L7:16, 08-29-99 

EMF=-i19.2 m V  AT 17:16. 08-29-99 
ENTERED 

1 : NH3 SLOPE=-63.6 mV/DEC 
AT 17:17, 08-29-99 

-_ 
CONCN= 9.21 
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Blank Result from the Instrument (pg/mL) 
Vol of Sample for Dilution (mL) or Vol of Sample Direct (mL) 

BR 
VSAM 

I Final Vol of Dilution (mL) or Vol of Sample Direct (mL) 

1.000 ~4 Dilution Factor DF 

"3 Concentration (pg/mL) "3 CONC < 2.50E+02 - 

Detection Limit (pg/mL) 2.50E+021 

Detection Limit = 1 .OOOpg * (FVOLNSAM) 

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

I I 
1 DsteCom lete 

I 
l m l N H 3  Concentration (pg/mL) < 2.50E+02 

AP103 

Analyst: & a  SLH Date: 08/30/99 

Signature of Chemist: AI (% MJL Date: 
I SAMPLE.WB1 REV 1.0 631001 ML 

100 
08130199 08:29:08 



This page cannot be converted. 

Please view the native document 

for the original page. 



HNF-1683 REV. 0 

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

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

Analyst: SLH Date: 08130199 

Signature of Chemist: MJL Date: 
SAMPLE.WB1 REV 1.0 " 651001ML ' 

l Q Z  
08130199 08:36:41 



HNF-1683 REV. 0 
WORKBOOK PAGE: DUP4 

NH3 Concentration (pg/mL) "3 CONC [ < 2.50E+021 

Detection Limit (VglmL) 2.50E+021 

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

"3 Concentration (VglmL) = (ID-BR) ' (FVOL / VSAM)*DF 

/I SLH II 

I 1 

Analyst: A SLH Date: 08/30/99 
Signature of Chemist: MJL Date: 
SAMPLE.WB1 REV 1.0 

I:\631001\0UT\3081 I.WB1 

103 
08130199 08:36:57 



WORKBOOK PAGE: SAM5 

HNF-1683 REV. 0 

T) 

ment (VgimL) BR 
VSAM 
FVOL 

ution (mL) or Vol of Sample Direct (mL) 
Final Vol of Dilution (mL) or Vol of Sample Direct (mL) 

Dilution Factor DF 

0.826 
0.100 

1.000 4 
I 

"3 Concentration (pg/mL) "3 CONCll < 2.50E+02] 

Detection Limit (pg/mL) 2.50E+021 

Detection Limit = 1.OOOpg * (FVOWSAM) DF 

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

I 
05:17 PM 

AP103 
"3 Concentration (pglmL) < 2.50E+02 

Analyst: A SLH Date: 08/30/99 

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

I : \ ~ ~ I O O I \ O U ~ ~ O ~ I  I .WBI 

104 
08130199 08:37:25 
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HNF-1683 REV. 0 

Blank Result from the Ir 
Vol of Sample for Dilution (mL) or Vol of 5 

STD VAL 

Final Vol of Dilution (mL) or Vol of Sample Direct (mL) 
LCS Standard Book Number 
LCS Standard Concentration (pg/mL) 

I 'Hi 
'I 

NH3 Concentration (pgimL) NH3 CONCIl 4.19E+02] 

Detection Limit (pg/mL) 5.00E+01 I 

Detection Limit = 1 .OOOpg * (FVOLNSAM) 

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

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

QC ACTUAL (pg) 4.40E+02 
QCFOUND (pg) 4.19E+02 

AP103 

Analyst: SLH Date: 08/30/99 

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

1: \63 ioo i \oun308i  i . w ~ i  

1QG 
08130199 08:38:28 



worklistdutu2 Version 3.0 01/04/99 "F-1683 REV. 0 
08/31/99 08:56 

Pugr: I 

LABCORE Completed Worklist Report for Worklist# 30808 

Analyst: adp Instrument: IC40Sl Book#: 91N21C 

Method: LA-533.105 Rev/Mod - / 
Worklist Comment: AP103 GRAB99, tBIC-01 skin 

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

1 CCB 

1 CCB 

1 CCB 

I CCB 

1 CCB 

1 CCB 

I CCB 

1 CCB 

2 LCS-INST 

2 LCS-INST 

2 LCS-INST 

2 ICs-INST 

2 LCS-TNST 

2 LCS-INST 

2 LCS-INST 

2 LCS-INST 

3 ccv 
3 ccv 
3 ccv 
3 ccv 
3 ccv 
3 ccv 

3 ccv 
3 ccv 
I SAMPI.. 

4 SAMPLE 

4 SAMPLK 

4 SAMPLE 

4 SAXPLI 

I SAMPLE 

4 SAMPLX 

4 SAMPLE 

5 DOP 

5 Due 

5 DUP 

5 DUP 

5 OOP 

5 DUP 

5 DUP 

5 DUP 

6 SAMPLE 

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 

OIC-QC 

@IC-QC 

@IC-QC 

QTC-QC 

rnIC-QC 

@TC-QC 

@IC-QC 

aIC-QC 

OIC-QC 

@IC-QC 

QTC-QC 

OTC-QC 

@IC-QC 

@TC-QC 

OIC-QC 

@IC-QC 

OIC-QC 

@IC-QC 

OTC-QC 

OIC-QC 

OIC-QC 

%IC-QC 

OTC-QC 

OTC-QC 

OTC-01 

OIC-01 

@IC-01 

OIC-01 

@IC-O1 

@IC-01 

@IC-01 

@TC-Ol 

OIC-01 

QIC-01 

@IC-01 

COTC-01 

*IC-01 

@IC-01 

@IC-01 

arc-01 

QIC-01 

B QC 

CL QC 

NO2 QC 

BR QC 

NO3 QC 

PO4 QC 

so4 PC 

OXALATE2 QC 

F QC 

CL QC 

NO2 QC 

BR QC 

NO3 QC 

PO4 QC 

SO4 QC 

OXALATE2 QC 

P QC 

CL QC 

NO2 QC 

BR QC 

NO3 QC 

PO4 QC 

so4 QC 

OXXIATE2 QC 

P-02 LIPOID 

CL-02 LIQUID 

N02-02 LIQUID 

BR-02 LIQUID 

NO3-02 LIQUID 

PO4-02 LIQUID 

SO4-02 LIQUID 

OXALATE2 LIQUID 

B-02 LIQUID 

CL-02 LIQUID 

N02-02 IlQOrD 

BR-02 LIQUID 

NO3-02 LIQUID 

PO+-02 LTQOlD 

501-02  LIQOrD 

OXMAT62 LTQOlD 

F-02 LIQUID 

1 

1 

1 

1 

1 

1 

1 

1 

6.35.1 

8.95.1 

5.16-2 

6 .25 .2  

6.90-2 

6.35.2 

6.90-2 

5.16.2 

6.35.1 

8.75.1 

5.33-2 

6.30.2 

7.00.2 

6.35.2 

6.90.2 

5.16-2 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A c 

2.11-+03 

2.92-+03 

i.08.+05 

<5.18.2 

1.38-+05 

i.83.+03 

3.93.+03 

6.67.+02 

N/A 

<1.20.-2 

<1.70.-2 

<i.oa.-i 

c1.25.-1 

<1.39.-1 

<l.ZO..l 

ci.38.-i 

Cl. 05.-l 

6.87er01 

9.oe.+oi 

4.97.+02 

6.14-+02 

7.2l-rO2 

6.78.+02 

6.66.+02 

5.60.+02 

6.85.+01 

9.61.+01 

5.82.+02 

6.63.+02 

7.61-+02 

6.78-+02 

7.57.+02 

5.32.+02 

2.111.*03 

2.918.+03 

1.077.+05 

5.176.+02 

1 . 3 8 0 ~ 1 5  

1.829.+03 

3.927.+03 

6.672.+02 

2.21-+03 

2.87.+03 

1.12.+05 

C5.18.2 

i..38.+05 

2.43.+03 

4.09.+03 

5.86.+02 

2.118*+03 

W/mL 

ug/mL 

UT/& 

ug/mL 

.g/mL 

ug/1L 

ug/lL 

.g/mL 

108.189 % R.cov.ry 

101.453 % R.cov.ry 

94.487 % rt.cclv.ry 

98.240 % R.cov-ry 

104.493 % R.cov.ry 

106.772 % R.cov.ry 

96.522 % R-cov-ry 

108.517 % R.co".ry 

107.874 % Recov.ry 

109.819 % R-cov-ry 

109.193 % R-cov-ry 

105.238 % R-covery 

108.714 % R-sov.ry 

106.772 % Recov-ry 

109.710 % R.cov.ry 

103.101 % R.cov.ry 

49.690 ug/mL 

70.400 ug/mL 

417.200 q / m L  

517.600 ug/mL 

575.600 q / m L  

496.900 ug/mL 

571.500 ug/mL 

4 3 4 . 8 0 0  q / m L  

4.630 RPD 

1.727 RPO 

3.636 RPD 

RPD 

0 . 0 0 0  RPD 

28.169 RPD 

3.990 RPD 

12.929 RPD 

4 9 . 6 9 0  ug/mL 

Units shown,for QC (BLKBKG) rnuy not reflect the uctual uriits. 
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W - 1 6 8 3  REV. 0 
workli.\t~1utu2 Ver.wn 3.0 01/04/99 PrrRC. 2 
08/31/99 08.56 

LABCORE Completed Worklist Report for Worklist# 30808 
S e s  Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

6 SAMPLE 

6 SAMPLE 

6 SAMPLE 

6 SMPLB 

6 SIYbPLE 

6 SAMPLE 

6 SAMPLK 

7 DWP 

7 DOP 

7 DUP 

7 DWP 

7 DWP 

7 DUP 

7 DWP 

7 DWP 

8 SPK 

8 SPK 

8 SPK 

8 SPK 

8 SPK 

8 SPK 

B SPK 

8 SPK 

S99T001389 0 

S99T001389 0 

599T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

899T001389 0 

599T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

@IC-01 

@IC-01 

@TC-Ol 

@IC-01 

OIC-01 

OIC-01 

OTC-01 

@IC-01 

@IC-01 

@IC-01 

@IC-01 

@IC-Ol 

a1c-01 

@IC-01 

a1c-01 

@TC-Ol 

m1c-01 

@TC-Ol 

@IC-01 

@IC-01 

@IC-01 

OTC-01 

@IC-01 

CL-02 LTQWTTD N/A 2.756.+03 70.400 q / m L  

NO2-02 LIQUID N/A 1.060.+0S 447.200 uglmL 

BR-02 LIQUID N/A < 5.176.+02 517.600 ug/mL 

NO3-02 LIQUID N/A 1.325.+05 575.600 ug/mL 

~04.02 LTPOTD n/A 2.054mrO3 496.900 ug/mL 

OXALATE2 LIQUID N/R 7.117.rO2 434 .800  ug/mL 

SO4-02 LIPOID N/A 3.785.+03 571.500 ug/mL 

P-02 LIPOID 2.12.+03 2.05.+03 3.357 RPD 

CL-02 ITQWTD 2.76er03 2.78-103 0.722 RPD 

NO2-02 LIQUID 1.06.+05 1.05.+05 0 . 9 4 8  RPD 

BR-02 LIQUID c5.18-2 -5.18-2 RPD 

N03-02 LIQUID 1.11.+05 1.35-+05 1.493 RPD 

Pod-02 LIQUID 2.05-*03 2.10.+01 2.410 RPD 

S O 4 - 0 2  LIQUID 1.78.+03 3.75.+03 0.797 RPD 

OXALATE2 LIQUID 7.12.rO2 6.34.rO2 11.590 RPD 

P-02 LIQUID 6.35.1 6.90.+01 108.661 % R.cov.ry 

CL-02 LIQUID 8.95.1 9.66er01 107.931 % R-eov-ry 

5.25.2 5.25.+02 99.810 % R-cov-ry NO2-02 LIQUID 

BR-02 LIQUID 6.25-2 6.43.rO2 102.880 % R.cov.ry 

118.551 % R.cov.ry N03-02 LIQUID 6.90.2 8.l8ar02 

PO4-01 LIQUID 6.35.2 7.11er02 111.969 % Recovery 

SO4-02 LIQUID 6.90.2 7.25*+02 105.072 % R.cov.ry 

OXALATE2 LIQUID 5.16-2 5.56.rO2 107.752 % R.cov.ry 

Final page for worklist# 30808 

Analyst Signature Date Analyst Signature Date 

Chits shownflir QC (BLK/BKG) nruy not r&ct thr uctuul uwits. 
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U M / 2 9 / 9 9  1 0 : 1 5  FAX 

08/17/99 09:24 
HNF-1683 REV. 0 

ws2 
LABCORE Data Entry Template for Worklist# ,30808 

Andyst: kbp btrument: IC ~ / C S  I Book#T( . f l2 l4  
-fJ- C'GV 

Method: LA-533-105 Rev/Mod F-! q 6 u Z t  

Worklist Comment: AP103 GRAB99, @IC-01 

s Type 

skm 

Sample# R A Teat  Matr ix  QroupW Project 

1 CCB @IC-QC QC 

2 LCS-INST @IC-QC QC 

, ,  3 C c v  @IC-QC QC . "  
4 SAMPLE S99T001388 0 @)IC-01 LIQUTD 99000326 AP103 GRAB99 

Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 
OXALATE2. PO4-02 , SO4-02 

5 DUP s99~0013an o @IC-01 LIQUID 

6 SAMPLE S99T001389 0 @IC-01 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATE2, PO4-02 , SO4-02 

7 Due S99T0013a9 0 @IC-01 LIQUID 

a SPK S99T001389 0 @IC-01 LIQUID 

Final page for worklist # 30808 

Wgnature Date Signature Date 

S O 8 0  BAiIG-. L' s c/ 
S = Worklist Slot Number, R = Replicute Number, A = Aliquut Code. 



rm 0 0 3 / 0 I1 !I 

HNF-1683 REV. 0 
Data Reprocessed On 08/29/1999 09:58:17 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sample Name: LCS 91N21-C Date: 08/28/1999 18:51:20 
Data File : C:\DX\DATA\99040941.D02 
Method 
ACI Address: 
Analyst 

: C: DX\METHOD\AUTOMEL.met 
: 1 Inject#: 2 Detect0r:CDM-1 

Column: AG4A/AS4A anion column 
....................................................... : & !  Q-2 4-5c 

_ _ _ _ _ _ - _ _ _ _ - _ -  ------ _______-_____-------- 

Calibration Volume Dilution Points Rate Start Stop Area Reject 

External 1 101 3300 5HZ 0.00 11.00 30 
._______________________________________--------------------------.- 

* * f * * * * t t * * * + ~ t * * * + * * * * * * * *  peak Report: All peaks * * * * * t * * * * * * + t * + t * C * * * * * t * t *  

Pk . Ret Component Concentration Height Are8!% B1. %Delta 
Nun Time Name ugh1 Code 

1 0.89 0 . 0 0 0  8 8  3 6 ,:L 2 

3 1.58 chloride 90.761 2283 1102i5 1 0 . 8 5  

5 2.87 bromide 614.202 5041 3517.h 1 0.47 

7 4.62 phosphate 678.279 1565 2213:1 1 2.44 
8 6.01 sulfate 666.461 2876 6 3 5 4 :I_ 1 1.81 
9 7 . 9 3  oxalate 559.723 1560 416 O:!, 1 2.81 

2 1.03 fluoride 68.676 2304 122313 2 0.32 

4 1.90 nitrite 496.888 7446 4 2 1 3 4 1 -0.52 

6 3.27 nitrate 721.117 6487 5 2 0 5 'If 1 0.72 

Totals 3896.107 29649 2 8 02 6-1 

File: 99040941.002 Sample: LCS 91N21-C 
9.0 , 
8.0 1 
7.0 1 

nitrite 
I 

nitrate i I 

us 



!?J 00 2 / 1109 

HNF.1683 REV. 0 

Filer 99082811.001 Sample: CC8 

O o 3  1 
i 

0.02 I 

0.01 I 
I 

111 



HNF-1683 REV. 0 
Data Reprocessed On 08/28/1999 14:19:07 __-_-____-_-__-_________________________------------------------~--_--------~~ _-__-___________________________________--------_----------------_----------- 

Sample Name: CCV 90N21-A Date: 08/28/1999 13:03:51 
Data File : C:\DX\DATA\99082811.D03 
Method 
ACI Address: Detect or : CDM- 1 
Analyst Column: AG4A/AS4A anion column __--___--___-_ _ _ _ _ - _ _ - _ _ _ _ _ _  

Calibration Volume Dilution Points Rate Start Stop Area Re:ject 

External 1 101 3300 5HZ 0.00 11.00 30 

* * t * * * * * * * * * * * * * * t * * * * * * * * f f  peak Report: All peaks * f * * * * * * * f * * * l ~ * * f * * * + * t * * * * * * *  

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

1 0.88 0 .000  97 4 3 :i 2 
2 1.03 fluoride 68.466 2315 12 2 0 11.. 2 0.32 
3 1.58 chloride 96.124 2435 11688 1 0 . 8 5  
4 1.90 nitrite 581.901 8722 49426 1 -0.52 
5 2.87 bromide 662.976 5569 38022: 1 0.47 
6 3.26 nitrate 761.254 6603 5 5 0 14 1 0.31 

8 6.01 sulfate 756.606 3444 723221 1 1.81 
9 7.93 oxalate 531.873 1672 39515' 1 2.81 

7 4.62 phosphate 677.500 1679 22107 1 2.44 

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Totals 4136.699 32535 3 0 0 7 3 2, 

File: 99082811.003 Sample: CCV 9ON21-A 
9.0 

us 
oxalate 

, -1- 1 1- 

0 2 4 6 0 10 

Minutes 
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HNF-1683 REV. 0 
_--_~____________________________________-__------------------_-_-----_------ 
Sample Name: S99T001388 SAM Date: 08/28/1999 1’3 : 17: 31 
Data File ; C:\DX\DATA\99082811.D04 
Method : C:\DX\METHOD\AUTOMEL.met 
ACI Address: 1 System: 1 Inject#: 4 DetectN3r:CDM-1 
Analyst Column: AG4A/AS4A anion column 

_____-____________-_____________________----------_----_--------------------~ 

Calibration Volume Dilution Points Rate Start Stop Area Re:ject 

External I 4141 3300 5HZ 0.00 11.00 3 0  

Pk . 
Num 

_ _ _ - _ _  
1 
2 
3 
4 
5 
6 
7 
8 

Ret 
Time 

_ _ - _ -  
0.89 
1.03 
1.57 
1.90 
3 .l6 
4.62 
6.01 
8 . 0 3  

Component 
Name _ _ _ _ _ _ _ _ _ _ _  

fluoride 
chloride 
nitrite 
nitrate 
phosphate 
sulfate 
oxalate 

Concentration Height A r e A  B1. %Delta 
w/ml Code 

0.000 317 1 3 9 4: 2 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _  

2110.770 1506 914L!m 2 0.32 
2918.093 1501 8 6 1 I!, 1 0.00 

107735.618 37958 23 2 9 9 1. 1 -0.52 
138015.046 28575 2 63 24:: 1 -2.15 
1829.109 118 1426 1 2.44 
3926.613 348 898;’ 1 1.81 
667.177 50 120;’ 1 4.19 

_ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Totals 257202.426 70374 5 2 7 0 0 8 

File: 99082811.004 Sample: S99T001388 SAM 

113 



08/29/99 1 0 : 1 6  FAX 
@ I1 0 6 / 0 (1 $1 

HNF-1683 REV. 0 

Pk . 
Num 

I. 
2 
3 
4 
5 
6 
7 
8 

__._-- 

Ret Component Concentration Height Areti B1. %Delta 
Time Name ug/ml C o d e  

0.89 0.000 327 142.il 2 
1.03 fluoride 2208.048 1563 9574 
1.57 chloride 2869.798 1530 847::: 1 0 . 0 0  

4.62 phosphate 2425.031 125 18 9 L.. 1 2.44 
6.01 sulfate 4085.958 381 9353 1 1.81 
8.03 oxalate 586.070 53 l O 5 t ;  1 4.19 

2 0.32 

1 -0.52 1.90 nitrite 111546.491 38973 2 4 173 lil 
3.18 nitrate 137662.247 28798 2 624 9 :i 1 -2.15 

Totals 261383.644 71750 53600U 

40 

30 

20 
us  

10 

File: 99082811.D05 Sample: S99T001388 DUP 

nitrate 
I 
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@ no 7 / u 11 R 

HNF-1683 REV. 0 

Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

_ _ _ _ _ _  

Ret Component 
Time Name 

0.89 
1.03 fluoride 
1.57 chloride 
1.90 nitrite 
3.18 nitrate 
3.97 
4.62 phosphate 
6.01 sulfate 
8 . 0 3  oxalate 

_ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _  

Concentration Height Areii 
ugh1 

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

0 . 0 0 0  322 1416 
2118.241 1502 918:L 
2755.594 1477 8132 

105961.844 37454 2289313 
132450.031 27223 251460 

0.000 15 ll;! 
2053.765 106 160 .L 
3784.972 334 8 6 6 12 
711.698 51 1282 

Totals 249836.146 68485 5 10 7 713 

File: 99082811.004 Sample: S99T001389 SAM 
4O I I 

nitrat, 
I 

e 

oxalate 
L -  I 

B1. 
Code 

2 
2 
1 
1 
1 
1 
1 
1 
1 

%Delta 

0.32 
0 . 0 0  

- 0 . 5 2  
-2.15 

2.44 
1.81 
4.19 



11 I1 8 / 0 0 9 HNF-1683 REV. O 0 8 / 2 9 / 9 9  1 0 : 1 7  FAX 

File: 99082811.007 Sample: S99T001389 DUP 
nitnte 

us 

nitrate 
I 

.- 



HNF-1683 REV. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sample Name: S99T001389 SPK Date: 08/26/1999 14:12:08 
Data File : C:\DX\DATA\9908281l.D08 
Method : C:\DX\METHOD\AUTOMEL.met 
ACI Address: 1 System: 1 Inject#: 8 Detectc:x: CDM-1 
Ana 1 ys  t Column: AG4A/AS4A anion column 

Calibration Volume Dilution Points Rate Start Stop Area Re:ject 

External 1 4141 3300 5HZ 0 . 0 0  11.00 30 

* + + * f f * + + + + * * * * + + + * * * + * * + * *  peak Report: All peaks ++tf++*f*++t+,,~+t+t+t******t*  

Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

_ . - -_~ .  

Ret Component 
Time Name 

0.89 
1.03 fluoride 
1.57 chloride 
1.90 nitrite 
2.86 bromide 
3.17 nitrate 
4.57 phosphate 
6.01 sulfate 
7.93 oxalate 

Concentration Height Areis B1. %Delta 
ugh1 Code 

0.000 422 1 8 7 "2 2 
21483 2 0.32 
1995'7 1 0.00 

127137.374 44645 2 7 7 9 3 ' I  1 -0.52 
25934.830 5527 3624Q 1 0 . 0 0  

1 -2.56 
1 1.26 

7706:L 1 1.81 
23135.394 1798 4194:3 1 2.81 

4900.455 4131 
6652.665 3665 

165452.883 34679 3 2 3 2 2 10 
30703.701 1531 24496 
33007 .812 4110 

Totals 416925.114 100509 8 2 42 1 I j  

File: 99082811.008 Sample: S99T001389 SPK 

90 I 80 , 

70 ~ 60 i 

nitrrte 
50 
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wurklistdutu2 Version 3.0 01/04/99 
09/09/99 15:53 HNF-1683 REV. 0 

Puxe: 1 

LABCORE Completed Worklist Report for Worklist# 30809 

Analyst: adp Instrument: IC40S1 Book#: 95N2 1 A 

Method: LA-533-105 Rev/Mod F- / 
Worklist Comment: AP103 GRAB99, @IC-Ol 

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

skm 

1 CCB 0 

1 CCB 0 

1 CCB 0 

1 CCB 0 

1 CCB 0 

1 CCB 0 

1 CCB 0 

1 CCB 0 

2 LCS-rNST 0 

2 LCS-INST 0 

2 LCS-INST 0 

2 LCS-INST 0 

2 LCS-INST 0 

2 LCS-INST 0 

2 LCS-INST 0 

2 LCS-INST 0 

3 C N  0 

3 ccv 0 

3 ccv 0 

3 ccv 0 

3 ccv 0 

3 ccv 0 

3 ccv 0 

3 C N  0 

I SULPLI 599T001390 0 

4 S-PLI S99T001390 0 

4 SAYPLE S99T001390 0 

4 SAMPLK 5992001390 0 

4 SULPLE S99T001390 0 

OIC-QC 

@IC-QC 

@IC-QC 

OIC-QC 

OIC-QC 

OTC-QC 

OIC-QC 

OIC-QC 

@IC-QC 

BIC-QC 

@IC-QC 

OIC-QC 

OIC-QC 

OTC-QC 

mrc-gc 

OTC-QC 

SIC-QC 

OTC-QC 

@IC-QC 

OIC-QC 

OIC-a€ 

BIC-QC 

@IC-QC 

OIC-QC 

OIE-01 

OTC-01 

OIC-01 

@IC-01 

OIC-01 

P QC 1 

CL QC 1 

NO2 QC 1 

BR QC 1 

NO3 QC 1 

PO4 QC 1 

so4 QC 1 

OXALATE2 QC 1 

B QC 6.40.1 

CL QC 9.00.1 

NO2 QC 5.84.2 

BR QC 6.25-2 

NO3 QC 6.90.2 

PO4 QC 6.35.2 

so4 QC 6.95.2 

OXALATE2 QC 5.75.a 

P QC 6.35.1 

CL QC 8.75.1 

NO2 QC 5.89.2 

BR QC 6.30.2 

NO3 QC 7.00.2 

PO4 QC 6.35.2 

SO4 QC 6.90-2 

OXALATE2 QC 5.23.2 

P-02 LIQUID N / R  

CL-02 LTQOTD N / R  

NO2-02 LIQUID N/A 

BR-02 LIQUID N/A < 

NO3-02 LIQUID N/A 

ci.ao.-z 

<1.70.-2 

<1.08.-1 

<1.25.-1 

cl.39.-1 

<1.20.-1 

<1.38.-1 

r1.05.-1 

6.17.+01 

9.08.+01 

5.62.+02 

6.18.+02 

6.94.rO2 

5.79.+02 

6.62.+02 

5.96.roa 

6.04.+01 

9.19.+01 

5.74.1.02 

6.09.+02 

6.94-rOZ 

6.07.rO2 

6.82.rO2 

5.30.rO2 

2.023-103 

2.86O.tO3 

l.Oll.rO5 

6.439.rO2 

ug/mL 

W m L  

UdmL 

W m L  

us/mL 

ug/mL 

U d m L  

u g / a  

96.406 % R.cov.ry 

100.889 % R.cov.ry 

96.233 % R.cov.ry 

98.880 % R.cov.ry 

91.181 % R.COV.ry 

100.580 % Rmc~vsry 

9 5 . 2 5 2  % R.fov.ry 

103.652 % R.cov.ry 

95.118 % R.cov.ry 

105.029 % R-cov-ry 

97.453 % R.cov.ry 

96.667 % R.cov.ry 

99.143 0 Il-cov.ry 

95.591 % R.cov.ry 

98.841 % R.cov.ry 

101.338 % R.EOV.ry 

61.810 ug/mL 

87.570 ug/mL 

643.900 ug/mL 

556.300 ug/& 

i7nit.s shownfur QC (BLKBKG) m y  not rcg7ect the uctual units. 
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worklistdata2 Version 3.0 01/04/99 
09/09/99 15:53 

LABCORE Completed 

"F-1683 REV. 0 

Worklist Report for Worklist# 

Puge: 2 

30809 
Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

Final 

Analyst Signature Date 

page for worklist# 30809 

Analyst Signature Date 

Units shownfor QC (BLK/BKG) nruy riot rq'Zect the rictuul imits. 
119 



Final page for worklist # 30809 

I 
Gignature D P l v  

9-$% 



1 0.87 
2 1.42 

0.000 15 61 1 
0.000 32 178 1 

Totals 0.000 47 239 

121 



Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

_ _ ~ ~  

Ret Component 
Time Name 

0.88 
1.03 fluoride 
1.57 chloride 
1.89 nitrite 
2.86 bromide 
3.25 nitrate 
3.91 
4.62 phosphate 
6.01 sulfate 
7.93 oxalate 

Concentration Height 
ug/ml 

~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~  
0.000 103 
61.729 2359 
90.753 2379 
561.633 9327 
617.789 5442 
694.399 6564 

0.000 14 
579.152 1538 
662.298 4387 
596.205 2263 

Totals 3863.958 34376 
- - _ _ _ _ _ _ _ _ _ _ ~ ~ ~ - - - - _ _ _ _ _ _ _ _ _  

File: 99090821.002 Sample: LCS 95N21A 
18 

16 

14 

Area B1. %Delta 
Code 

458 2 
~ ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ ~ ~ ~  

12159 2 0.32 
12263 1 0.00 
54271 1 0.00 
38883 1 0.00 
55409 1 -0.71 

22473 1 0.00 
70821 1 -0.06 
47199 1 -0.04 

77 1 

_ ~ ~ ~ ~ _ _ _  
314013 

"S 8 

6 

4 

2 

0 

C 

nitrate 
bromidti 

sulfate 

fluoridhlorid p h o s , h a t e A  oxalate 

- A 
--I-- 

- [-' 
I 2 4 6 8 10 

Minutes 
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HNF-1683 REV. 0 
Data Reprocessed On 09/09/1999 13:19:36 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 Sample Name: 94N21-A CCV Date: 09/08/1999 15:57:14 I 
1 Data File : F:\DATA\99090821.D03 I 
I Method : C:\DX\METHOD\KIT.MET 1 
I ACI Address: 1 System: 1 Inject#: 3 Detector:CDM-1 I 
I Analyst Column: AG4A/AS4A anion column I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Ret Component 
Time Name 

0.10 
0.87 
1.03 fluoride 
1.57 chloride 
1.89 nitrite 
2.85 bromide 
3.23 nitrate 
4.62 phosphate 
6.01 sulfate 
7.93 oxalate 

. _ _ _ _ _ _ _ _ _ _ _ _ ~ ~  

18 

16 

14 

12 

10 

us 8 

6 

4 

2 

0 

Concentration 
ug/ml 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~  
0.000 
0.000 
60.365 
91.943 
574.099 
608.662 
694.097 
607.292 
682.140 
529.720 

_ _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~  

Height 

34 
114 

2410 
2411 
9643 
5406 
6600 
1578 
4641 
2048 

Totals 3848.319 34886 

File: 99090821.003 Sample: 94N21-A CCV 

n 

fluoridRlori 

nitrate 

Area 

. _ _ _ _ ~ ~ ~ _  

85 
457 

11887 
12426 
55486 
38296 
55385 
23586 
72986 
41902 

~ ~ ~ _ _ _  
312496 

bromidd 

A 
-7- i---r- 

2 4 6 8 

Minutes 

B1. %Delta 
Code 

1 
2 
2 0.32 
1 0.00 
1 0.00 
1 -0.47 
1 -1.12 
1 0.00 
1 -0.06 
1 -0.04 

~ - - - - - - - - - - - 

- 
10 



Pk . Ret Component 
Num Time Name 

~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~  
1 0.88 
2 1.03 fluoride 
3 1.57 chloride 
4 1.89 nitrite 
5 3.17 nitrate 
6 3.97 
7 4.62 phosphate 
8 6.01 sulfate 
9 7.93 oxalate 

Concentration Height Area B1. 
ug/ml Code 

0.000 296 1301 2 
2028.778 1317 7801 2 
2860.311 1377 7531 1 

104128.185 33510 201796 1 
133034.421 24826 222255 1 

0.000 30 367 1 
2010.204 83 1504 1 
4465.858 473 9207 1 
1183.715 70 1825 1 

_ _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~ ~  
Totals 249711.473 61983 453587 

File: 99090821.004 Sample: S99T001390 SAM 
I 

nitrile 
1 

1 nitrate 

%Delta 

0.32 
0.00 
0.00 
-3.16 

0.00 
-0.06 
-0.04 



“F-1683 REV. 0 
Data Reprocessed On 09/09/1999 13:19:59 

Pk. 
Nurn 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

-~~~ 

Ret Component 
Time Name 

0.88 
1.03 fluoride 
1.57 chloride 
1.89 nitrite 
3.17 nitrate 
3.94 
4.62 phosphate 
6.01 sulfate 
8.03 oxalate 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

10.17 

Concentration Height Area B1. 
ug/ml Code 

0.000 287 1244 1 
2001.917 1321 7697 1 
2722.921 1390 7165 1 

102695.447 33815 198931 1 
134487.589 24928 224927 1 

0.000 24 176 1 
1292.526 77 967 1 
4048.801 476 8345 1 
654.917 42 1010 1 
0.000 337 4746 1 

_ _ _ ~ ~ ~ ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ ~ ~ ~ ~ - - - - - - - - - - - - - - - - ~ ~ ~ -  

_ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Totals 247904.119 62698 455208 

File: 99090821,005 Sample: S99T001390 DUP 

40 

30 I 
nitrite 

I 

nitrate 1 1  
20 us 

10 

fluoridRlori 

%Delta 

0.32 
0.00 
0.00 
-3.16 

0.00 
-0.06 
1.30 

0 2 4 6 a 10 

Minutes 



worklistdata2 Version 3.0 01/04/99 
10/07/99 0937 "F-1683 REV. 0 

P q e :  I 

LABCORE Completed Worklist Report for Worklist# 31261 

Analyst: adp Instrument: IC40S1 Book# 95N21B 

Method: LA-533-105 Rev/Mod F- / 
Worklist Comment: g 3 G R A B  99 DF=2121 FOR P 0 4 & 0 X  JHW 

d , / , q [ f c  
Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

1 CCB 0 

1 CCB 0 

1 CCB 0 

1 CCB 0 

1 CCB 0 

1 CCB 0 

1 CCB 0 

1 CCB 0 

LCS-INST 0 

LCS-TNST 0 

LCS-TNST 0 

LCS-INST 0 

LCS-INST 0 

LCS-INST 0 

LCS-INST 0 

ICs-INST 0 

3 ccv 
3 ccv 
3 ccv 
3 ccv 

3 ccv 
3 ccv 
3 ccv 
3 C N  

4 SrnPLP 

4 SAMPLE 

5 DUP 

5 DOP 

5 DOP 

5 OUP 

5 DUP 

5 DUP 

5 DUP 

5 DUP 

0 

0 

0 

0 

0 

0 

0 

0 

599T001390 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

Analyst Signature 

@IC-QC 

OTC-QC 

OIC.QC 

OIC-QC 

OIC-QC 

OIC-QC 

OIC-QC 

@IC-QC 

OIC-QC 

OIC-QC 

OIC-QC 

@IC-QC 

OrC-QC 

OIC-QC 

m c - p c  

@IC-QC 

@IC-QC 

mc-gc 

OIC-QC 

OIC-QC 

OIC-QC 

OIC-QC 

m c - p c  

@IC-QC 

OZC-01 

OIC-01 

OIC-01 

OIC-01 

@IC-01 

*IC-01 

s1c-01 

@IC-01 

mxc-01 

mc-oi 

~ 

Date 

P QC 1 

CL QC 1 

NO2 QC 1 

BR QC 1 

NO3 QC 1 

PO4 QC 1 

SO4 QC 1 

O-TB2 QC 1 

F QC 6.40.1 

CL QC 9.00.1 

NO2 QC 6.16-2 

BR QC 6 . 2 5 e 2  

NO3 QC 6.90.2 

PO4 QC 6.35.2 

SO4 QC 6.95.2 

OXALATE2 QC 5.33.2 

P QC 6.35.1 

CL QC 8.75.1 

NO2 QC 6.16-2 

BR QC 6.30.2 

NO3 QC 7.00.2 

PO4 QC 6.35.2 

SO4 QC 6.90-2 

OXALATE2 QC 5.48.2 

PO4-02 LlQUlD N/A 

O-TB2 LTQUTD N/A 

P-02 LIQUID , 
CL-02 LIQUID 7 

WO2-02 LIQUID 7 

BE-02 LIQUID 7 

NO3-02 LlQOlD .I 

PO4-02 LIQUID 1.28.+03 

Sol-01 LIQUID P 

OXALATE2 LIQUID 9.38.+02 

r1.20.-2 

c1.70.-2 

11.08.-1 

<1.25.-1 

<1.39.-1 

<1.20.-1 

<1.3a.-1 

cl. 05.-1 

6.45-+01 

9.39-+01 

6.13.+02 

6.23.+02 

7.43clr02 

6.60.+02 

6.99.rO2 

5.62.+02 

6.57.+01 

9.16.+01 

6.14.rO2 

6.33.+02 

7.21mr02 

6.68.rO2 

?.ll.+OZ 

5.91.+02 

1 . 1 * 5 . + 0 3  

9.375.+02 

2.63.rO3 

2.52.+03 

l.02.rO5 

<2.65.2 

1.29.+05 

1.50.+03 

1.02.*03 

5.67.+02 

ug/-L 

u9/1L 

ug/mL 

W / m L  

.s/mL 

W / m L  

ug/mL 

ug/mL 

100.781 % Rac0v.r~ 

104.333 % R.cov.ry 

99.513 % R.COY.ry 

99.660 % R.cov.ry 

107.681 % R.cov.ry 

103.937 % ri.cov.ry 

100.576 % P-cov-ry 

105.441 % R-cov-ry 

103.465 % U.cov.ry 

104.686 % R.cov.ry 

99.675 % R.cov.ry 

100.476 % R.cov.ry 

103.000 % R-oov.ry 

105.197 % R.cov.ry 

103.043 % R.cov.ry 

107.847 % R.cov.ry 

254 .500  ug/mL 

222.700 ug/mL 

RPD 

RPD 

RPD 

RPD 

PPD 

15.827 RPD 

RPD 

49.302 RPD 

Final page for worklist# 31261 

Analyst Signature Date 

Unit,\. shuwnfor QC (BLK/BKG) rnay not reflect thhp uctunl unit,s. 
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worklistdutc~2 Version 3.0 01/04/99 HNF-1683 REV. 0 Puxe: 2 
10/07/99 09:57 

LABCORE Completed Worklist Report for Worklist# 31261 
Seq Type Sample# R A Test MatriF Actual Found DL or Yield Unit 

Units shown fir QC (BLK/BKG) muy nut r@Zect the uctuul unit,\. 
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lu/Ob/99 1 1  37 FAX - __ 
@ O U I  

W-1683 REV. U 
I D105/99 10 4S Page I 
WY2 LABCORE Data Entry Template for Worklist# 31261 

Analyst: 434 Instrument: IC & J  [ I  B O O M ~ S P J Z I - ( ~  L C ~  
94v 21- 6 eel/ 

Method LA-533-105 Rev/Mcd Fk\ 
Worklist Comment: SY103 GRAB 99 DF=2121 FOR P04&0X JHW 

S Type Sample# R A T e s t  Matrix Group# Project 
1 

1 CCB @IC-QC QC 

2 LCS-INST @IC-QC QC 

3 ccv @IC-QC QC 

4 SAMPLE S99TD01390 0 @ I C - 0 1  LIQUID 99000326 A P ~ O ~  G R A E ~ ~  
AnalyteS Requested: OXALATE2, PO4 02 

5 DUP S99T001390 0 @IC-01 LIQUID 

Final page for worklist # 31261 I 

Signature Date 

L 
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Pk . 
Num 

14 

12 

Ret Component 
Time Name 

0 . 8 8  
1.03 fluoride 
1.57 chloride 
1.89 nitrite 
2.85 bromide 
3.22 nitrate 
4.51 phosphate 
6.01 sulfate 
7.93 oxalate 

nitrite 
I 

Concentration Height' Area B1. %Delta 
ugh1 Code 

0 . 0 0 0  109 471 2 
_ _  

64.471 2623 12706 2 0.32 
93 . E 8 8  2741 12694 1 0.00 

5928[1 1 0 . 0 0  612.996 10960 
622.531 5893 3918tl 1 -0.47 
743.442 7141 594114 1 -1.53 
660.383 1749 256911 1 -2 31 
699.291 4575 74860 1 -0 06 

44442 1 -0.04 561.613 2155 

Totals 4058.617 37946 328745 



EO002 

File: 99100531.001 Sample: CCV BLANK 
0.3 
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Pk. 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

a 
us 6 

4 

2 

0 

-2 

Ret Component Concentration Height Area. B1. %Delta 
Time Name Code 

0.87 0.000 103 4 2 58 2 
1.03 fluoride 65.740 2612 12960 2 -0.32 
1.55 chloride 91.552 2487 1237:; 1 -0.85 

2.03 bromide 633.390 5880 39887 1 -0.93 
3.22 nitrate 720.559 7206 57544 1 -1.53 
4.51 phosphate 668.225 1811 2 6 0 0 I!, 1 -2.31 

4871 7 6 19 3 1 -0.06 6.01 sulfate 711,485 
7.93 oxalate 591.359 2279 4681;! 1 -0.04 

~___-_-____~--_______-------------------------------------.----~----~~- 

10742 5 9 3 3 :i, 1 -0.71 1.87 nitrite 613.540 

Totals 4095.849 37992 3315263 

sulfate 

oxalate 
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Pk. 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

_ _ _ _ _ _  

Ret Component 
Time Name 

0.87 
1.03 fluoride 
1.54 chloride 
1.90 nitrite 
3.06 nitrate 
3.97 
4.51 phosphate 
6.01 sulfate 
7.93 oxalate 

0.000 
2681.607 
2631.234 

101409.199 
128335.013 

0.000 
1284.914 
4090.450 
937.465 

_ _ ~ ~ ~ _ _ _ _ _ _ _ _ _ _  

726 
3492 
2954 
75382 
59963 

45 
190 
1173 
114 

_ _ _ _ _ _ ~  
Totals 241369.882 144039 

File: 99100531.004 Sample: S99T001390 SAM 
nitrite 

80 I 

30 

20 

10 

0 

us 

Area Bl. 
Code 

3420 2 
25497 2 
17039 1 
500381 1 
621500 1 

458 1 
2336 1 

20544 1 
3511 1 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .  

%Delta 

-0.32 
-1.70 
0.71 
0.00 

-2.31 
-0.06 
-0.04 

oxalate 
I 

1194687 

-10 
0 2 4 6 8 10 

Minutes 
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~ ~ ~ - 1 6 8 3  REV. 0 
Data Reprocessed On 10/06/1999 12:58:14 

0.88 
1.03 fluoride 
1.54 chloride 
1.89 nitrite 
3.06 nitrate 
3.97 
4.51 phosphate 
6.01 sulfate 
7.93 oxalate 

Totals 

0.000 
2634.273 
2523.534 

101576.272 
128537.993 

0.000 
1502.445 
4022.175 
567.055 

241363.747 
~~ _ _ _ _ _ _  

686 3067 
3504 25035 
2918 16326 

501278 72675 
60818 622909 

36 3 14 
199 2733 
1173 20199 
101 2123 

142110 1193985 

File: 99100521.005 Sample: S99T001390 OUP 
90 , 
a0 

70 

60 

50 

40 

30 

20 

10 

0 

-10 

us 

0 

nitrite 
I 

fl,:I 
nitrate 

y - 1 -  1 - 7 -  
2 4 6 a 10 

Minutes 
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2 
2 -0.32 
1 -1.70 
1 0.00 
1 0.00 
1 
1 -2.31 
1 -0.06 
1 -0.04 



HNF-1683 REV. 0 
-*a7 

LABCORE Data Entry Template for Worklist# 30865 

An;llysT: 91: J q Q  -- rcm<~~- ' -U-~f  ~ ~ ~ k #  f 6 B Y K  
Ensure dose rate at 30cm 
is ~ 5 0  rnremhr prior to 
performing this analysis 

Method: LA-505-+51/161 RevlMod c-q 
g r - F n  

Worklist Comment: ICP AP-103 (DIRECT) 

s Type Sample* x n Test Matrix G-p+ P r o j e c t  

1 Icv @ I C - Q C  QC 

2 T C E  

3 u s  

e I C S A  

5 ICSAB 

6 SAM2LE 

7 DUP 

8 ccv 

4 CCB 

L O  SERDIL 

11 S A M P I S  

12 DUP 

@IC?-QC QC 

a I C P - Q C  QC 

@ICP-QC QC 

mICP-QC QC 

S Y 9 T O O 1 3 8 8  0 D S I B - D O 1  L I Q U I D  99000326 -103 GRAB33 
An;iLytes Requeskedr AG-D-01 , AI-D-01  , AS-D-01 , Ei-D-01 , FZ-D-UI , 

BE-D-01 , BI-D-01 , CA-D-01 , CL-7-01 , m - D - 0 1  , CO-D-01 I 

a - D - 0 1  , CC-D-01 , F E - D - 0 1  , K - D - 0 1  . La-D-01 , J I I - D - 0 1  , 
MG-D-01 , M t - D - 0 1  , MO-D-01 . NP-D-01 , ND-D-01  , N I - D - 0 1  , 

P - D - 0 1  , PB-D-01 , S-D-01 , SB-D-01 , S E - I - 0 1  , S I - D - 0 1  , 
SM-D-01 , SR-D-01 , TI-D-01 . TL-D-01 . U-D-01 , V - D - 0 1  , 
ZN-D-01 . ZR-D-01 

S99T001388 0 D BICP-DO1 X Q U D  

@ICP-QC QC 

%ICP-QC QC 

5 9 9 T 0 0 1 3 8 9  0 D S I C P - D O 1  LIQUID 

5991001383 0 D @ICP-DOL L I Q U I D  99000326 -103 GRAB99 
-l*es Requested. AG-D-01 I A I - D - 0 1  . AS-D-01 , B - D - 0 1  , B€-D-01 , 

BE-I-01  , B I - D - 0 1  , CA-D-01 , CX-U-01 . C E - D - 0 1  , C O - D - 0 1  , 
CR-D-01 , CX-D-01 , FE-D-01 , K-D-01 . Id-D-01 , LI-D-01 , 
MC-D-01 , MN-D-01 , MO-D-01 , NA-D-01 , NL-D-01 , N I - D - 0 1  , 
P - D - 0 1  . P B - D - 0 1  , 5-D-01 , SB-D-01 ~ SE-D-01 , S I - D - 0 1  , 

SM-D-01 . SR-D-01 , TI-73-01 , TI-D-01 , U-D-01 . V-D-01 , 
ZN-D-01 . ZR-D-01 

5 9 9 T 0 0 1 3 8 4  0 D kQICp-DO1 LIQm 

- ,  . .. 
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0 8 1 2 6 ’ 9 9  11’49 B 5 0 9  372 2 9 2 9  WESTINGHODSE + +  M0-924 200H @ (1 11 1 

. -  
HNF-1683 REV. 0 

OX/24/99 12.40 Page- 2 
wx2 

LABCORE Data Entry Template for Worklist# 30865 

Type ample# R A Test mtrix Group# P r o j e c t  hJ 
13 PK-P ST S99T001389 0 D @ICP-DOl LIQUID 

14 AMPLE S99T001390 0 D @ICP-DOl LIQUm 99000326 AP103 GRAB99 
;,y/$prpkJ J!! r .u . r7  

Analytes Requested: AG-D-01 , AL-D-01 , As-D-01 , B-I-01  , BA-D-01 , 
B E - I - 0 1  , BI-D-01  , CA-D-Oi , CD-D-01 , CE-D-01 , CO-D-01 , 
CR-D-01 , CU-D-01 , F € - D - 0 1  , K-D-01 , LA-I-01 , LI-D-01 , 
M G D - 0 1  , MN-D-01 , MO-D-01 , NA-D-01 , ND-D-01 , NI-D-01 , 
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , SE-D-01 , S I - D - 0 1  , 

SM-D-01 , SR-D-01 , TI-D-01 , T I - D - O i  , U-D-01 , V-D-01 , 

2 3 - D - 0 1  . ZR-D-01 
1 5  D U P  S99T001390 0 D @ICP-DOl  LIQUID 

16  ICSA 

17  ICSAB 

18 ccv 

19  CCB 

@ICF-QC QC 

@ICP-QC QC 

@ICP-QC QC 

@ICP-QC QC 

Final pag, for worklis, # 30865 
n 

Sigaature Date 

S = WodCu SbC m e r .  R = Repliaue N d w ,  A = Aliquot code. 



WESTlNGHOlTSE +++ 110-924 200W m o o :  O R  2 6 , 9 9  11 4 4  e 5 0 0  3 7 2  2 9 2 9  

HNF-1683 REV. 0 
Analysis Report s-azY 08/26/93 12:20:58 pn page 1 

1 I N  
2 ICE 
3 u s  
4 ICSA 
5 TCSAB 
6 S99T001388 
7 S99TOOl388-D 

9 CCB 
a ccv 

10 599TOO1389-L 
11 S99T001389 
12 S99T001389-D 

14 S99T001389IX 
15 S 9 9 T 0 0 1 3 8 9  1ur 
16 S 9 9 T 0 0 1 3 9 0 -  
17 S99T001390D 
18 ICSA 
19 ICSAB 
20 ccv 
11 CCB 

13 ~99~ooi389 a 

98268 
9826A 
9826A 
98268 
982621 
9826A 
9826A 
9826A 
9826A 
9826A 
9826A 
98268 

3826A 
9826A 
982611 
9826A 
9826A 
98268 
9826A 
9 8 2 S A  

9 8 2 6 ~  

I C P 2  
1-2 
1-2 
1-2 
IcP2 
I C P 2  
ICP2 
XCPZ 
I ce2  
I ce2  
ICPZ 
Ice2 
1-2 
IcP2 
ICP2 
I C P 2  
ICPZ 
I C P 2  
ICPZ 
I C P 2  
ICPZ 

08 12 6 199 
08/26 199 
08/26 199 
08/26/99 
08/26/99 
08 /26/99 
08/26/99 
08/26 199 
08/26/99 
08 126 199 
o a / x / 9 9  
os126/99 
08 /26/99 
08/26/99 
08/26 199 

08/26/99 

08 /26/99 
0 8 / 2 6 / 9 3  
08 /26/93 

08/26/99 

oa/26ps 

10-03 DKS Q 
10:07 DKS Q 
1O:l.O DKS Q 
10:12 DKS Q 
10~15 DKS Q 
10:19 DKS 5 
lor22 DKS s 
11116 DKS Q 
11:19 DKS p 
11:23 DKS S 
1 1 ~ 2 6  DKS S 
11:29 DKS S 
11~35 DKS S 
11:39 DKS S 
11-42 D K S  s 
11:59 DKS 5 
12:02 DKS S 
12r08 DKS Q 
12211 DKS Q 
1 2 ~ 1 4  DKS Q 
12-17 DKS Q 

CONC 
CONC 
CONC 
CONC 
W N C  
W N C  
CONC 
CONC 
CONC 
CONC 
W N C  
CONC 
CdNC 
CONC 
W N C  
W N C  
CONC 
CdNC 
W N C  
CONC 
CONC 



Analysis Report Averages 08/26/99 12:20:58 PM 

1 Icy 
2 ICB 
3 u s  
4 ICSA 
5 ICSAB 
6 S99T001388 
7 S99T001388 D 
8 c c v  
9 CCB 

- 

10 S99T001389 L 
11 S99T001389- 
12 S99T001389-D 
13 S99T001389 A 
14 S99T001389-X 
15 S99T0013891AX 
16 S99T001390 
17 S99T001390-D 
18 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

4.8458 
-00404 - 02214 
-00296 
-94896 
15.687 
13-213 
4.8354 
-00386 
22.034 
15 + 450 
13 ~ 770 
517.82 
30-282 
59277. 
16 - 259 
16.087 
-00278 
-93956 
4.8212 
-00404 

4.9460 
-01866 
.12024 
247 - 78 
247.02 

7238.5 
4-9314 

~ 02781 
8947-2 

8239.2 
8988.4 
9046.2 
68075. 
8715.9 
8766.4 
245.55 
244- 69 
4-9377 
-03208 

a547.5 

8789.6 

5.0332 5.1400 
.01104 -00849 
-20212 .lo606 
.05006 -00614 
-03581 -00664 
-5.9485 24.116 
-3.7806 21.484 
5-0671 5.1339 

1.7346 23.765 
-12.041 22.187 
-7.5882 18.497 
598.58 615-01 
28.991 24.693 
60222 - 59945 ~ 

-17 - 442 23.416 
-10.104 24.300 
-05715 -00201 
-05359 .00811 
5.0331 5.1134 
-00433 -00497 

-01086 -00644 

# sample Name Bi Ca Cd Ce 

Ba -_______ 

4.9641 
- 00032 
.09921 
.00093 
-46291 
-27162 
-22436 
4-9463 
-00036 - 81780 
-28244 
-25127 
559.38 
- 72125 
60293. - 19491 
-29348 
- 00086 
-45807 
4.9700 
-00030 

co 

page 2 

B e  -------- 
4.8997 
.00001 
-01000 
.00012 
-46245 
-36344 
-27198 
4.9340 
-00006 
-62331 - 32483 
-33449 
572.48 
-86315 
59636. 
-45029 
-43591 
- 00022 
-45827 
4-9105 
-00012 

Cr 

1 Icv 
2 ICB 
3 m s  
4 ICSA 
5 ICSAB 
6 599T001388 
7 599T001388-0 
8 ccv 
9 CCB 
10 S99T001389 1. 
11 S99T001389- 
12 S99T001389-D 
13 S99T001389 A 
14 S99T00138Y~X 
15 S99T001389 AX 
16 S99T001390- 
17 S99T001390-D 
18 ICSA 
19 ICSAB 
20 ccy 
2 1  CCB 

5.0380 
-00340 

-01073 
-.00251 
7 - 1657 
-1 - 3659 
4.9978 
-00459 
-34 - 9 69 
-13.556 
-10 - 921 
575 - 14 
-203.29 
60364. 
5.6979 
12.323 
-.00406 
-.02874 
4.9930 
-.00817 

-18324 

5.1724 
-01536 
-23264 
259.76 
259.77 
45.421 
39.056 
5.2007 

~ 01486 
74.809 
103.27 
42.498 
661.75 
52.718 
60313- 
43 -333 
46.960 
257.22 
257.87 
5.1759 
-01758 

5.0361 
-00218 
- 01175 
-.00303 
-94069 
16.065 
14.350 
5.0493 
-00239 
21.048 
16 ~ 606 
15.777 
611.03 
28.245 
59958. 
16.306 
17.126 
-.00431 
- 93200 
4.9977 - 00247 

5 .0573  
-02928 
-22453 
.03771 
-03770 
13.034 
12.033 
5.0644 
-02908 
60.695 
15.435 
12.521 
592.55 
115 - 49 
59635. 
8.7841 
15.608 
.02824 
-03762 
5.0488 
- 03001 

4-9896 
-004l2 
-04473 
.00375 
-46667 
4.1188 
3.4426 
4.9841 
-00370 
11.252 
2 - 4402 
4.1859 
590.35 
7.0079 
59668. 
4.2126 
5.2155 
- 00210 
-46323 
4.9669 
-00434 

5 - 0224 
-00156 
-02205 
- 00013 
-47466 
376.50 
320.89 
5.0292 
.00230 
404.10 
390.38 
369.29 
968.34 
392 - 84 
60401. 
384.26 
388.93 
-- 00019 
-46987 
5 - 0116 
.OOl60 
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HNF-1683 REV. 0 

Analysis R e p o r t  Averages 08/26/99 12:20:58 PU page 3 

1 Icv 
2 ICE 
3 u s  
4 ICSA 
5 ICSAB 
6 S99T001388 
7 S99T0013.98-D 
8 ccv 
9 CCE 
10 S99T001389-L 
11 S99T001389 
12 S99T001389 D 
13 S99TO01389A 
14 S99TOOl389-X 
15 S99T001389-AX 
16 S99T001390 
17 S99T001390 D 
18 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

- 

4.9828 
.00118 
-01957 
-00076 
-48570 
6 ~ 6042 
4.5958 
4.9734 - 00090 
10.181 
5.7640 
5 - 0827 
577 - 61 
6.9640 
59197. 
6.1886 
7-0224 
-00001 
-47922 
4-9772 
-00094 

- 03001 
-00135 
-00185 
.24164 
.24421 
.58780 
-33424 
-02937 - 00214 
3.5146 
1.3955 
1.1282 
4-0704 
8.9312 
348 ~ 73 

- 51438 
-24161 - 24229 
-03049 
~ 00163 

-41438 

5.1076 
.00256 
-10778 
98.499 
98.246 
3.5608 
1.8347 
5.1063 

~ 00201 
6.4714 
2.9010 
2.0782 
599.27 
6.2498 
59797. 
1.6480 
2.8404 
97.566 
97.411 
5 - 0659 
-00184 

5-3472 
-24019 
-47053 
-05680 
-09565 
13898. 
11633. 
5.0308 
-24381 
14665. 
13765. 
12930. 
13875 ~ 

13474. 
74070. 
13928. 
14041- 
-02272 
- 15929 
5.2436 
-.01082 

5.0951 
-00384 
-10616 
--00224 
-.00191 
2.5812 
2.6024 
5.1053 
-00414 
10.375 
2.5561 
2.4340 
592.56 
17.728 
59508. 
1 - 4663 
3.0460 - - 00366 - - 00289 
5.1036 
-00414 

5.0120 
-00072 
-02165 
-00309 
.97637 
-27085 
-21380 
4.8881 
-00127 
1.6354 
-87194 
-81426 
551.26 
6.5512 
59416. 
-26945 
-59633 
~ 00372 
.97145 
5 - 0093 
-00063 

1 Icv 
2 ICB 
3 LLS 
C ICSA 
5 ICSAB 
6 S99T001388 
7 S99TOOl388-D 
8 ccv 
9 CCB 
10 S33T001389 L 
11 S99T001389- 
12 S99T001389-D 
13 S99T001389 A 
14 S99TOOl389IX 
15 S99T001389 AX 
16 S99T001390- 
17 S99T001390-D 
18 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

5.0256 
-02305 
-22458 
252-14 
250.48 
17.246 
17.885 
5.0121 - 03267 
75 -812 
21.081 
14.277 
582.41 
109.71 
59425. 
10.858 
21.695 
248.97 
248.00 
4.9818 - 03214 

4.7653 
-00025 
-01964 - - 00819 
-43061 
-11367 
.09737 
4.7491 
.00052 

-31829 
-29934 
542.86 
2.4396 
59734. 
.11092 
-23.039 
-.I20789 
-42614 
4.7262 
.00045 

1.0238 

4.9814 
-00147 
.lo166 
-.01012 
--01093 
37.023 
31.703 
4.9761 - 00232 
41.579 
38,295 
35.935 
628 - 18 
42.987 
59905. 
38.800 
39.191 
-.01157 
-.00808 
4.9583 
-00096 

5-2047 
.00651 
-21796 
192.87 
191.54 
183860. 
155770. 
5 ~ 0625 
--.00268 
192300. 
186730. 
173990. 
179100. 
197980. 
255990. 
187660. 
188060 ~ 

190.35 
189.78 
5.1372 - - 00204 

5.0370 
-00528 
.20883 
.01280 
-01369 
2.5843 
1.0003 
5.0440 
.00491 
10.081 
1.0394 
1-6823 
581.54 
-5.3541 
59437. 
2.1920 
4-3194 
-00322 - 01048 
5.0126 
-00298 

5.0107 
- 00060 
-04468 
.00144 
-92984 
126.99 
104-93 
5.0264 
.00209 
131.06 
125.97 
3-20 ~ 61 
715.77 
108.55 
60149 - 
124.54 
127.06 
--.00798 
.91451 
4.9815 
- - 0 0 2 5 8  
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Analysis Report 

+ samplemme 

1 Icv 
2 ICE 
3 LLS 
4 I C S A  
5 ICs- 
6 S99T001388 
7 S99TOO1388-D 
a ccv 
9 CCB 
10 S99T001389 L 
11 S99T003389- 
12 599T001389 D 
13 S99T001389IA 
14 S99T001389-X 
15 S99T001389 AX 
16 S99T001390- 
17 S99T001390 - D 
18 I C S A  
19 ICSAB 
20 ccv 
21 CCB 

# Sample Name 

5.0202 4.9431 
-00448 -02157 
-41347 -22197 
--.01484 -07479 
-.OllZl 1.0343 
1093.3 41.993 
932.34 29.188 
5.0451 4,9453 
-01765 -01329 
1322.2 89.159 
1287.3 34.570 
988.87 37.047 
1683.4 609.51 
1358.2 50.581 
60926. 60020. 
1191.5 44.698 
1221.3 40.916 
-00081 -06600 
.01139 1.0528 
5.0053 4.9057 
.01509 -01497 

Sm Sr 

4.8102 4.9527 
-00434 .01390 
- 18778 -10959 
-.03058 -01127 
-.04158 -01848 
1530.3 6 . 5 8 3 5  

4.8382 4.9684 
-00743 ,01278 
1507.1 28.604 
1592.9 9-4831 
1481.2 11.528 
2054.0 593.41 
1522.1 60.004 
61324. 59820. 
1556.8 9.9825 
1565.3 10.453 
- - O M 6 1  .01816 
-.03811 .01650 
4.8133 4.9626 
-.OD183 -01699 

1278.9 7.7854 

Th Ti 

4-9101 5.1286 
~ 01712 -00935 
-20333 - 16858 
-.00447 -.00457 
--.01109 -.00265 
20.054 162.76 
39.622 141.19 
4.9458 5.1159 
-03275 -00832 
99.813 276.29 
30.808 165.33 
48-999 153.30 
698-25 836.39 
238-08 500.90 
59831. 62746. 
32.613 157.50 
47.399 163.95 
.01455 .00816 
-01323 -00595 
4.9384 5.1003 
-03811 ~ 01453 

Tl U 

1 Icv 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 599T001388 
7 S99T001388-D 
8 ccv 
9 CCB 
10 S99T001389-L 
11 S99T001389 
12 S99T001389-IJ 
13 S99T001389-A 
14 S99T001389-X 
15 S99T001389 AX 
16 S99T001390- 
17 S99TOOl390-D 
18 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

5-0599 
.00755 
-20426 
-.01006 
-.01056 
-85802 
1.1640 
5.0621 
-01572 
15-347 
8-1978 
8.6263 
590.69 
57-741 
59577. 
2.7643 
4.8943 
-.00625 
-.00354 
5 - 0871 
-00780 

4.8962 
.00009 
-02011 

~ 00159 
.00166 
-05179 
-06763 
4.9080 
-00021 
-31319 - 16409 
-14206 
564.45 - 74234 
59502 - 
-06895 
.lo492 
,00171 
-00166 
4.9046 

~ 00012 

-380a8 
-01867 
-02841 
.lo576 
-10691 
12.049 
3.8476 
.39625 
.a1798 
31.268 
6.1821 
4.7990 
42.005 
36.559 
4561-5 
3.7446 
9.8857 - 08633 
-09693 
-40923 
-02498 

5.0358 - 00097 
-02044 
.00231 
-00232 
-29277 
.14917 
5.0407 
.00066 
1.8955 
--.00279 
-23789 
585.72 
-04633 
59325. 
-52396 
-80826 
.00163 
-00258 
5 - 0424 

~ 00023 

4-9763 
-.00937 
-41007 
-.04630 
-.04679 
-3.7650 
-8.3081 
4.9719 
-.00818 
-15 - 678 
-10.774 
-16 - 500 
589.45 
-10.869 
60380. 
-4.6462 
4.3369 
-.06958 
-.03862 
4.9602 
--00768 

9.8974 
-03349 
-52214 
-08977 
-07539 
53 - 518 
96.198 
9.8839 
.Ob491 
130.68 
74.768 
129.21 
1292.1 
345.91 
118560. 
79.435 
109 ~ 37 - 10171 
-10666 
9.9368 
-04863 



HNF-1683 REV. 0 

Analysis Report Averages 08/26/99 12:20:58 PM page 5 

# Sample Name __- 

1 Icv 
2 ICB 
3 LLS 
4 ICSA 
5 ICSaB 
6 S99T001388 
7 S99T001388 D 
8 ccv 
9 CCB 

- 

10 599T001389 L 
11 S99T001389- 
12 S99T001389 D 
13 S99T0013891A 
14 S99T001389-X 
15 S99T001389-AX 
16 S99T001390 
17 S99T001390 - D 
18 ICSA 
19 ICSaB 
20 ccv 
21 CCB 

V P 

4.9691 -01283 
-00132 -00077 
-10145 -00095 
-.00497 -01048 
-46510 .01017 
.48409 - 11883 
-56787 .14788 
4.9755 -01276 
-00369 -00130 
5.9182 2.3041 
1.9825 -53453 

584.82 1.8105 
15.126 4.1004 

.92118 .15501 
1.1814 -28387 
-.00319 -01040 
-46332 .01086 
4.9632 -01258 
-00227 -00060 

1.8932 -60578 

59548. 151.60 

ZP ZT -----___ ________ 

4.9928 4-8448 
-00136 -.00016 
-02170 -01797 
--00536 -.00318 
-99901 -. 00316 
1.7575 1.5844 
1.2158 1.7604 
4.9914 4.8511 
-00125 -00134 ' 

6.8227 3.8847 
2.6517 3.0154 
2.0451 2.9468 
592.39 568.77 
14.750 10.331 
59744- 59069. 
1.7791 2.1779 
2.0031 2.0747 
-.00463 -.00089 
-99049 -.00159 

.00247 -.00021 
4.9498 4.8350 
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rw~rkliitilrrtii2 Versioti 3 0 01/04/99 w-1683 REV, 0 Pnge I 
09/22/99 I O  .?9 

LABCORE Completed Worklist Report for Worklist# 31034 

Analyst: bjg Instrument: ICPMS I 

Method: LA-506.101 RevlMod ,4 - I  

Worklit Comment: ICPMS AP-103 (DIRECT) [so-U 
- 

Sample# R A Test Matrix Actual Found Seq Type 

1 TCV 

1 I N  

2 TCB 

2 TCB 

2 I C B  

2 I C B  

2 I C B  

3 SAMPLE 

3 S M P L B  

3 SAMPLE 

3 SAMPLE 

3 SAMPLE 

4 D m  

4 DUP 

4 DUP 

4 DOP 

4 OUP 

5 S U P L E  

5 SAMPLE 

5 SAMPLB 

5 SAMPLE 

5 SAMPLE 

6 DUP 

6 DOP 

6 DOP 

6 DOP 

6 DUIP 

7 SPK-POST 

7 SPK-POST 

8 SAMPLE 

8 SAMPLE 

8 W P L B  

8 SAMPLE 

8 SmiPLE 

P OUIP 

9 DUP 

9 DUP 

9 DUP 

9 DUP 

10 ccv 
1 0  ccv 

S99T001385 

S99T001385 

S99T001385 

S99T001385 

999T001385 

S99T001385 

S99T001385 

S99T001385 

S99T001385 

S99T001385 

499T001386 

S99T001386 

S99T001386 

S99T001386 

SPPT001386 

S99T001386 

S99TO01386 

S99T001386 

S99T001386 

599T001386 

S99T001386 

S99T001386 

5991001387 

S99T001387 

S99TOOl387 

S99T001387 

S99T001387 

S99T001387 

S99T001387 

5992001387 

S99T001387 

S99TO01387 

0 

0 

0 

0 

0 

0 

0 

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

0 

0 

BISU-D1 

BISU-D1 

BISO-D1 

WSU-D1 

W U - D l  

MSU-Dl 

eYSO-Dl 

a S U - D l  

BISO-Dl 

BIW-D1 

eUSO-Dl 

W S U - Q C  

BISU-QC 

02235 

U238 

0233 

U234 

0235 

0236 

0238 

0233.01 

0234-01 

U235-01 

U236-Dl 

0238-01 

0233-01 

0234-01 

0235-01 

U236-01 

0238-01 

0233-01 

0234-01 

0235-01 

0236-01 

0238-01 

U Z 3 3 - D l  

71234-01 

0235-01 

U236-01 

0218-01 

U235-Dl 

U238-01 

0233-01 

U234-Dl 

U235-Dl 

0236-01 

02 3 8 -D1 

0233-01 

0234-01 

0235-01 

0236-01 

0238-01 

0235 

02-38 

QC 

QC 

QC 

QC 

QC 

QC 

QC 

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

LIQUID 

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

LIQUID 

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

L I Q U I D  

QC 

QC 

0.000170 

0.0239 

1 

1 

1 

1 

1 

U/A c 

U/A c 

U/A c 

N/A 

U/A 

r4.86.-1 

c4.86e-1 

<4.86e-1 

C6.48e-1 

2.72.+01 

U/A < 

N/A < 

N/A .z 

U/A < 

U/A 

~4.86.-1 

<4.86.-1 

<4.86--1 

~6.48e-1 

3.22.+01 

0.000142 

0.020 

N/A 

N/A 

N/A c 

U/A 

U/A 

<4.86*.1 

<4.86..1 

.=4.86*-1 

r6.48e-1 

3.08.rOl 

0.000170 

0.0239 

1.69c-04 

2.34t-02 

11.20c-5 

e1.20c-5 

r1.20e-5 

<1.60.-5 

<1.20e-5 

4.860~-01 

4.860.-01 

4.86Oe-01 

6.48Oe-01 

2.721-+01 

<4.86e-1 

s4.86e-l 

.=4.86*-1 

<6.48e-1 

2.77.+01 

4.860.-01 

4.86Oe-01 

4.86Oe-01 

6.480~-01 

3.222e+01 

<4.86e-l 

C4.86e-1 

<. .86c- l  

c6.48e-1 

3.2Oe+01 

1.40.-01 

1.94e-02 

4.860.-01 

4.86Oc-01 

4.860~-01 

6.48n.-01 

3 .O78e+Ol 

<4.86e-l 

c4.86e-l 

e4.86c-l 

~6.48e-1 

3.16e+01 

1.59c-04 

2.30~-02 

DL or Yield Unit 

99.412 % Resovcry 

97.908 % Reo~vary 

ug/mL 

W / m L  

W/mL 

UdmL 

UdmL 

0.486 ug/mL 

0.486 u g / a  

0.486 ug/mL 

0.648 ug/mL 

0.486 n p / a  

RPD 

RPD 

RPD 

RPD 

1.821 RPD 

0.486 u./mL 

0.486 ug/mL 

0.486 ug/mL 

0.6418 us/& 
0.486 ug/mL 

RPD 

RPD 

RPD 

RPD 

0.623 RPD 

98.592 % R-covery 

97.000 % Recovery 

0 . 4 8 6  ug/mL 

0.486 ug/mL 

0.486 up/- 

0.648 ug/mL 

0.486 ug/mL 

RPD 

RPO 

RPD 

RPD 

2.564 RPD 

93.529 % Racovery 

96.234 % R e m o n r y  



wrklisldnto2 Vemiori 3.0 01/04/99 
09/22/99 10.39 

HNF-1683 REV. 0 Pflgr: 2 

LABCORE Completed Worklist Report for Worklist# 31034 
Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

11 CCB 0 @38*sO-QC 0233 QC 1 ~1.20e-5 US/& 

11 CCB 0 a s o - Q c  0234 QC 1 el.20.-5 u . / a  
11 CCB 0 @3SSU-QC 0235 QC 1 <1.20=-5 UdmL 

11 CCB 0 aS0-QC 0236 Qc 1 cl.60e-5 US/& 

11 CCB 0 @38SO-QC 11238 QC 1 <1.20~-5 UdmL 

Final page for worklist# 31034 

Analyst Signature Date Analyst Signature Date 

f l ?b /Y  )A..P*-& 
Date Reviewer Signature - 

Uirils shown,for QC (BLKBKG) irrny riot reflect the nchu11 units. 
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09'22:99 1o:lO FAX 3721140 2B HALL 
HNF-1683 REV. 0 

m o o 1  

f i z z  d U,OY2&. i-M- 
w / o a m  w 1 5  Page: I 
wsz 

LABCORE Data Entry Template for Worklist# 31034 

Analyst: &TC Instrument: ICPMSl BOOM V2dfi' 
Method LA-506-101 RedMod ,A-/ 

Worldist Comment: ICPMS AP-103 (DIRECT) Iso-U 

6 m e  Samplm# R A T e s t  Matrix Qroup# Pro j act 

1 ICV @MSU-QC QC 

2 ICE @MSU-QC QC 

3 SAMPLE S9YT001385 0 D @MSU-Dl LIQUID 99000326 AP103 GRAB99 
Analytes Requested7 U233-Dl , U234-Dl , U235-Dl , U236-Dl , U238-Dl 

4 DUP 59YT001385 0 D GOMSU-Dl LIQUID 

5 SAMPLE S99T001386 0 D @MSO-Dl LIQUID 99000326 AP103 G W 9 Y  
hnalytes Requeatedr U233-Dl . U234-D1 , W235-Dl . 0236-01 , U238-Dl 

6 DUP SY9TOOL386 0 D @MSU-Dl LIQUID 

7 S P K - P o i t  SYYT0013Bfi 0 D @MSU-Dl LIQUID 

8 SAMPLE S99TD01387 0 D 4MSU-Dl LIQUID 99000326 -103 G-99 
Analytea Requested: U233-Dl , U234-Dl , U235-Dl , 6236-01 , U238-DI 

Y ? w 5 ?  

9 D I P  SYYT0013E7 0 D @MSU-Dl LIQUID 

10 ccv &NSU-QC QC 

11 CCB 4MSU-QC QC 

Final page for worklist # 31034 

S i t u r e  Date 
. f - f  -6a-r -ea-, .bA 

yox3 1 

t l  
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09 / :2 ’99  l0:ll FAX 3721143 ZB HALL 

Analysis Report 0 9 / 2 2 / 9 9  09:03:54 page 1 

Method: MS-TUNE Sample Name: ms-tune? Operator: big 
Comment : 
R m  Time: 09/22/99 09:03 Type! Unk Mode: I N T  Corr-Fact: 1.uu0UOO 

Elem 
Line 
Units 
Avg 
S t ddev 
kRSD 

$1 
# 2  
* 3  
$ 4  
x 5  
# *  
# 7  
# t l  
k 9  
$10 

In[315] 
115/pulse 

CtS/S 
61170.  

1 0 3 3 .  
1.690 

60900.  

62660.  
61770.  
61380. 
602RO. 
62120.  
60480. 
6 1 4 3 0 .  
61610.  

59050.  



OR,22fRR 10:11 FAX 3721143 ZB HALL a003 
HNF-1683 REV. 0 

Analys3.s Report 09/22/99 09:05:48 Page  1 

Method: ISOU Sample Name: BLANK 
comment : 
R L n  Time: 09/22/93 0 9 : 0 4  Type: S t d  

E l e m  
Line 
U i l l Z S  
Avg 
S t a d e v  
t RS D 

$1 
#2 
$ 3  
# 4  
#5 

1.28 
6 . 5 4 8  

20.77 
18.93 
Z0.7R 
17.77 
1 9 . 4 8  

1r.t. Std. Ir[1931 
Tine 1 9 3 /pulse 

c t s / s  U n i t s  
A V  . .  
Stdtiev ,0648 
%RSD 2.8154 

$1 ;.,*.:. '.! 

. . . . .  :, ,: .' , d  

I 

18.92 
2.57 

13.57 

21.87 
11.00 
15.16 
19.49 
20.31 

Mode: IR 

U [2351 
2357pulse 

cts/s 
19.31 
3.70 

19.14 

18-34 
16.45 
25.76 
17.56 
18.43 

Ope r a t  o r : 

Corr. Fact: 

u- [ 2 3 6 I 
236/pulse 

CtS/S 
20.51 
3.32 

16.17 

21.43 
25.01 
16.89 
21.63 
17.59 

1.000000 

238/pulse u_ [ 2 38 I 
CtS/S 
21.58 
1.79 

E I 293 

23.64 
20.95 
20.57 
1 9 . 4 9  
23.25 

145 



09/22,’99 1O:ll .FAX 3721143 - 2B HALL HNF-1683 REV.Wo4 
Method : ISOU Standardzn Repor t  0 3 / 2 2 / 9 9  09 :06 :32  page 1 

U [ 2 3 3 1  3 1 6 . 4 6 6 6  1 9 . 5 4 4 8  1 . 0 0 0 0 0 0 0  0 9 / 2 2 / 9 9  0 9 : 0 5 : 4 7  
u- : 2 3 4  ] 3 1 7 . 3 3 8 7  1 8 . 9 2 4 6  1 . 0 0 0 0 0 0 0  0 9 / 2 2 / 9 9  0 9 : 0 5 : 4 7  
u-c2351 316.8014 1 9 . 3 0 6 8  1 . 0 0 0 0 0 0 0  0 3 / 2 2 / 9 9  0 9 : 0 5 : 4 7  
;T-[ 2 3 6 I 315-1112 2 0 . 5 0 8 6  1 .0000000  0 9 / 2 2 / 9 9  0 3 : 0 5 : 4 7  
U-12381 3 0 0 . 0 4 7 0  2 1 . 5 7 8 0  I. 0000000 0 9 / 2 2 / 9 9  0 3 : 0 5 : 4 7  - 



09/22/99 1O:ll FAX 3721143 28 HALL m 0 0 5  
w-1683 REV. 0 

Page 1 Analysis Report 0 9 / 2 2 / 9 9  09:08:43 

Method: ISOU Sample N a m e :  lO0ppb U 
Comment : 
Run Time: 0 9 / 2 2 / 9 9  0 9 : 0 7  Type :  Std Mode: I R  

E l e m  
Line 
sr.its 
A v g  
S tddev  
% K S D  

t l  
41 
# 3  
# 4  
# 5  

U [ 2 3 3 1  u-[2341 U [ 2 3 5 ]  
2 3 3 7 p u l s e  2 3 4 / p u l s e  2 3 ~ 7 p u l s e  

C t S / S  Cts/S CtS/S 
2 3 3 . 2  2 3 3 . 2  2 3 3 . 2  

5 .8  5 . 8  5 . 8  
2 . 5 0 7  2 . 5 0 7  2 . 5 0 7  

2 3 5 . 3  2 3 5 . 3  2 3 5 . 3  
2 2 9 . 6  2 2 9 . 6  2 2 9 . 6  
2 3 0 . 7  2 3 0 . 7  2 3 0 . 7  
2 4 2 . 4  2 4 2 . 4  2 4 2 . 4  
2 2 7 . 8  2 2 7 . 8  2 2 7 . 8  

I n t .  S t d  Ir [ 1 9 3 1  
Line 1 9 3  /pulse 
LlT.lT,S cts/s 
A i r q  - 1 1 ,  

S tadev . 0 3 2 9  
% R S D  1 . 4 2 9 3  

Operator: 

Corr.Fact: 1.000000 

U [2361 U 12381 
2367pulse 2 3 8 7 p u l s e  

2 3 3 . 2  2 6 8 4 0 .  
5 . 8  7 2 2 .  

2 . 5 0 7  2 . 6 8 9  

2 3 5 . 3  2 7 6 7 0 .  
2 2 9 . 6  2 6 2 3 0 .  
2 3 0 . 7  2 6 7 5 0 .  
2 4 2 . 4  2 7 4 9 0 .  
2 2 7 . 6  2 6 0 7 0 .  

cts/s CtS/S 
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ZB HALL 

Mr3tP.00 : ISOU Standardzn Report 0 9 / 2 2 / 9 3  0 9 : 0 8 : 5 2  

up I 233 1 3 0 0 . 4 4 7 8  19 .5448  I. 0000000  0 9 / 2 2 / 9 9  0 9 : 0 8 : 4 3  
U . 2 3 4 ]  301.3199 18.9248 1.0000000 09/22/99 09:08:43 
U I  i 2 3 5 1 300.7026 19.3068 1.0000000 09/22/99 09:08:43 
U [ 2 3 6 :  299.0924 20.5086 1.0000000 09/22/99 09:08!43 
u- - [ 238 ] 270.0830 2 1 . 5 7 8 0  1.0000000 09/22/99 0 9 : 0 8 : 4 3  



09/22/99 10:ll FAX 3721143 2B HALL HNF-1683 REV. 0 
A n a l y s i s  Report 0 9 / 2 2 / 9 3  09~17-53 

Yethod: ISOU Sample Name: blank 
CornLent : background 
R u n  Time: 0 9 / 2 2 / 9 3  09:16-Type: Unk 

Elem 
Line 
Uni. ts  
A v g  
Srddev 
%RS D 

U [233] U [234] 
z33ipulse z34ipuise 

PPb PPb 
- .  0 0 0 6  . 0 0 2 1  

. 0 0 9 a  . 0 0 5 0  
1304. 2 4 0 . 7  

H1 -0010 ,0024 
# 2  - . 0 0 9 4  , 0 0 3 6  
k 3  -.0110 . 0 0 3 4  
114 .0023 - .  0031 
# 5  .0132 -.0019 

Int. Std. Ir[1931 
:].Re 193 /pulse 

CtS/S Units 
A v q  . .  . 
Stddev .0385 
XRSD 1.6005 

.. . p p ' .  

#! 
i i z  
# 3  
# 4  
# 5  

Mode: CONC 

PPb 
,0037 
.0048 
130.3 

.0032 

. 0 0 0 6  

. 0008  

.0018 

.0120 

Operator: b j g  

Corr.Fact: 1 .000000  

U [236] u [23El 
~387pulse 

PPb PPb -. 0043 -.0041 
,0044 .a070 
100.7 171.3 

- .  0001 - .  0048 
-.0049 - . O D 6 6  
-.0046 ~ 0 0 1 6  
-.0111 -0041 

- .  0127 -.DO10 

2 3 67pu 1 s e 



0 9 / 2 2 / 9 9  10:12 FAX 3721143  28 HALL m o o s  

Analysis Report 

Method: ISOU Sample Name! icv 
Comment: 130-u I C s  
Run Time: 09/22/93 09-19 Type: Unk 

Xlem 
Line 
Units 
Avg 
Stddev 
% K S D  

k l  
112 
# I  
t i l l  
4 5  

Int. 5td. 
Lire 
Units 

S t d d e v  
2KS3 

#: 
# 2  
# 3  
# 4  
# 5  

Avg 

U [2331 
2 337pulse 

PPb 
.0013 
. 0 0 5 4  
419. 8 

- . 0 0 4 2  
. 0 0 4 6  
.0014 
. 0 0 8 3  

- .  0 0 3 7  

Ir[193] 
193/pulse 

Cts/S 
' ~ c '1 6 ' ;  

' .0284 
1 . 1 5 8 0  

.~ , 2 ~.! 
I . il -< .s :, 
! :,pi(> 
' . 3 -J .' ~i 

6 ,.~., f< '> 
- .  

.. . 

u- [ 2 3 4 1 

PPb 
2 3 4 /pulse 

- 0 0 0 0  
. 0 0 8 0  

99230.  

- .  0 0 7 5  
. 0 0 0 6  
-0124 

- . 0 0 6 4  
.0011 

Operator: bjg 

Mode: CONC Corr.Fact: 1 . O D 0 0 0 0  

U [2351 U [2361 U [2381 
2357pulse 2367pulse 238ipulse 

.1691 . 0 0 3 0  23.38 
-0162 .0084 .90 
9.603 284.7 3.833 

. 1 6 4 7  .0014 22.63 

PPb PPb PPb 

- 1 7 1 3  -.0109 2 3 . 1 7  
.1929 . 0 0 7 2  2 4 - 8 9  
. 1 4 7 6  , 0 1 0 5  22.81 
. 1 6 E E  . 0 0 6 6  23.41 
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0 9 / 2 2 / 9 9  10:12 FAX 3721143 

Analysis Report 

Method: ISOU Sample Name: i cb  
Comment.: 2% hno3 
3un Timer 09/22/99 09:26 Type: Unk 

U 12331 U [234] 
2 3 4 7pul s e 

PPb PPb -. 0058 - _  0012 
.0043 .0123 
73.75 1008, 

-. 0 0 5 0  . 0 0 6 7  
-.0134 -. 0120 
- . 0 0 2 7  -. 0130 
-.0041 -.0034 
- . 0040  ,0155 

233ipulse 

2B HALL m o o s  
"F-1683 REV. 0 

09/22/99 09:28:03 Page 1 

I n t .  Std. I r [ 1 9 3 ]  
L i n e  193 /pulse 
l i n i t s  cts/s 

.-, 1 . , ' . ~ ~j I! 3 .i 

. 0 2 5 1  
,98711 

Mode: CONC 

U 12351 
2357pulse 

ppb 
- .  0 0 2 3  

. 0 0 7 6  
328.5 

. 0081 
- .  0073 
,0021 

- ,  0112 
-. 0032 

Operator: b j g 

C o r r F a c t . :  1 .000000  

U 12361 U [238] 
2 3 67pulse 238ipulse 

PPb PPb 

,0047 .0d62 
53.66 82.43 

- . o o a a  - . a 0 7 5  

-. 0095 - .  8 0 9 5  
-.0134 -.0136 
- ,  0098  -.0061 
- . 0 0 0 8  - .  0107 
-. 0105 : 0024  



0 9 / 2 2 / 9 9  10:12 FAX 3721143 

Analysis Report 

2B HALL M o l 0  

7 ° F - I 6 8 3  REV. 0 
page 1 09/22/99 09133:3 

Method: ISOU Sample Name: s99t001.385 Operator: bjg 
comment: 4 0 5 0 1  df 
Run Time: 09/22/99 09:32 Type: Unk Mode: C O X  Corr.Fact: 1 .000000  

Elem u- r 2 3 3 I U [ 2 3 4 ]  u- L235 I U [2361 U (2381 
Line 233/pulse 234/pulse 235/pulse 236/pulse 2387pulse 

avg . 0 0 0 4  - _  0 0 0 8  .0048 -.  0 0 2 2  ,6718 
stddev .0013 . 0 0 6 9  .0072  .0054 , 0 1 7 0  
%RSD 341.4 8 9 2 . 5  151.9 248. E 2.531 

U n i t s  PPb PPb PPb PPb w b  

- 0 0 0 6  
- .  0 0 0 6  

. 0 0 2 4  
-. 0011 

. n o 0 6  

lnt. Std. 1r [1931 
L i n e  193/pulse 

c t s / s  
- 1 r; (, ;;, 

U n i t s  
ATrg . . . 2 .  - .  
Stddev  , 0 6 5 8  
% R S D  2.7512 

#i 
# Z  
# 3  
# 4  
# 5  

- . 0 0 7 3  - 0 0 0 1  -.0086 .6978 - _  0 0 8 8  . 0 1 1 3  -.0066 . 6 5 9 9  
. 0 0 6 9  . 00  35 ,0016 . 6 7 8 1  
,0015 .0031 -_  0016 . 6 6 8 4  
. 0 0 3 8  - . 0 0 0 3  , 0 0 4 3  . 6 5 4 8  



o g / 2 2 / 9 9  10:12 FAX 3721143 2B HALL m o l l  

Ar!dlysis Report  0 9 / 2 2 / 9 9  09:36:O6"F-laRE$&e 1 

Xethod:  ISOU Sampla Name: s99t001385-d Operator: big 
C o r n t e n t '  40501 df 
Run Time: 09/22/99 09:34 T y p e :  Unk Mode: CONC Corr.Fact: 1.000000 

E l e m  
LLne 
Units 

Stdae7r  
Av 9 

%RSD 

d l  
$ 2  
# 3  
iir 
#5 

In t .  Std. 
LLrie 
U n i t s  
A T  
S tddev  
YRSD 

kl 
# 2  
113 
#i 
P 5  

U [2331 u- [ 23 4 1 U [ 2 3 5 1  U [236] u- [ 2 3 8 1 
233Tpulse 234/pulse 235~pulse 236Tpulse 238/pulse 

PPb PPb 
.0020 . 0 0 8 0  
.0093 . 0 0 9 4  
463.1 1 1 7 . 6  

PPb ppb ppb 

. 0107  . D O 8 8  . a368  

. 0 0 5 3  .0003  .6841 

2 0 0 . 5  2638. 5 . 3 8 2  

-. 0 0 6 8  - 
. 0 0 3 0  
.0166 

- .  0054  
, 0 0 2 6  

0 0 1 6  
0217 
0 0 7 6  
0122 
0 0 0 3  - 

0132 - . 0 0 8 5  . 6 9 4 9  
0174 .0150 . 7 2 5 3  

0046 -.0037 . 6 5 0 4  
0098  - -0013 -6410 

0012 . o o o z  .lo91 
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09:?2/99 10:12 FAX 3721143  

Analysis Report 

2B HALL a012 
"F-1683 REV. 0 

09/22/99 09:38:12 Page 1 

Method: ISOU Sample Name: s99t001386 
comment: 40501 df 
Run Time: 09/22/99 09:36 Type: Unk Mode: CONC 

Elem U [233] u- t 234 I U [235] 
L1ne 2337pulse 2 3 4 Ipuls e ~3~ipuls.e 
Units PPb PPb ppb 
A Y I  - . 0 0 4 4  .0051 . O O f 7  
S t ddev .0064 .0107 .0022 
b K S D  147.4 210.1 22.25 

#1 -.0149 ,0122 - 0109 
# 2  , 0 0 2 4  - .  0127 ,0118 
# 3  - .  0019 . 0 0 4 s  - 0 0 8 2  
# 4  - _  0 0 3 9  -0143 .OiO9 
# 5  -. 0034 - 0 0 7 2  , 0 0 6 7  

lnt. Std. 
:,ip.e 
[ J n l . t s  

Stddev 
2RSD 

iil 

4vq 

Ir[193J 
19 3 /pulse 

CtS/S 
. ,.; ,,, ,:\ .: 
.0276 

1.1955 

, ., . . . . 
.... . 

Operator: bjg 

Corr.Fact: 1 . 0 0 0 0 0 0  

u-[2361 U [238] 
2 3 87pu 1 s e 

PPb ppb 
.0037 - 1955 
. ooa2 . Oil8 
218.7 2.237 

- 0 1 2 0  ,7909 

-. 0 0 1 5  .7704 
.0106 .e050 
. 0 0 4 4  - 7 9 3 0  

2 3 6/pulse 

-.0073 ,8183 

#2 
# 3  
# 4  
$ 5  

1 ~,I,?,,  

' .  .:: '1 . .  



@013/018 
W-1683 REV. 0 09,'22:99 1O:lE FAX 3721143 2B HALL 

Aqalysis Report 09/22/99 09:40:21 Page 1 

Method: ISOU Sample Name: s99tOD1386-d operator: bjg 
Conunent: 40501 df 
K L ~  Time: 09/22/99 09:39 Type: Unk Mode: CONC Corr.Fact: 1.000000 

LLem 
Line 
Units 

Stddev 
%RSD 

#1 
# 2  
# 3  
#4 
# 5  

Int. Std 
Line 
Units 
A"g 
Stddev 

.. A V g  

kKSD 

iil 
$ 2  
# 3  
$ 4  
r i i  

U [2331 U-I23Ql U ,12351 U 12361 u- [ 238 I 
233'7pulse 2 3 4 /pulse 23~ipulse 23 67pulse 238 /pulse 

ppb ppb PPb PPb PPb 
-.0006 -. 0022 . 0 0 9 t  - _ D O O R  -7901 
. 0.02 9 , 0 0 8 7  .0054 . D O 6 1  .0314 
469.5 400.2 59.19 751.4 4 . 7 3 0  

. 0 0 2 0  -. 0053 -0160 
- .  0 0 4 5  -.0046 -0111 
-. 0011 .OD05 .0103 

. D O 2 6  - .  0138 .0013 
- .  0022 . 0 0 4 2  , 0 0 7 3  

, I  

Ir [1931 
193/pu1se 

CtS/S 
., ,, ~ , 

.0031 
3 . 7 0 4 4  

- .  0035 , 8 4 4 0  
- 0034 , 8 0 6 3  
. D O 1 1  . 1 8 5 5  

- .  OC28 .1464 
- .  0083 .7681 
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@ni4/018 
"F-1683 REV. 0 n9,22/99 10:17 FAX 3721143 2B HALL 

Ar. a 1 y s 1 s Rep0 r t 09/22/99 09:43:05 Page 1 

Method. ISOU Sample N a m e :  s99t001386 - a Operator: bjg 
Comment: 40501 df 
Run Time: 

Elem 
!,ine 
[ J n i t s  
Avg 
Stddev 
%HSD 

$1 
li7 
# 3  
# 4  
# 5  

l:!t. S r d .  
Line 
U n i t s  
A v g  
Stddev 
B R 5 D  

#I 
# 2  
# 3  
# 4  
# 5  

0 9 / 2 2 / 9 9  09:41 Type; Unk 

U [2331 U [234] 
2337pulse 234ippulse 

PPb PPb 
. o n 0 9  - _  0 0 1 9  
.DO74 . o o a 9  
842.6 467.6 

- . 0 0 7 4  -0134 
.OOOl -.0088 
. 0 0 8 7  - .  0056 

-.0051 -.  0 0 6 6  
. n o e l  -. 0 0 1 9  

Ir[193] 
193 /pu l se  

C t S / S  
. ,  , q ; . ; ,  
,0522 

2.2691 

! . ;! :~,> I, ' : 
:: . .. '! 0 1 
7 ~ :, r; ' i  '-: 

~~ 1 I.', .:, '-1 

~. 

~~ . 
. ,  , , ~ , ~  
. ~ 9 

Mode: C O W  Corr.Fact: 1 . 0 0 0 0 0 0  

u- r 2 35 I U [236] U [238] 
235/pulse 2367pulse 238Tpulse 

PPb PPb PPb 
.I404 -. 0009 20.23 
. 0 0 8 8  ,0069 . 51  
6.295 811.5 2.529 

.1393 - 0 0 1 4  20.79 

. i485 . 0 0 0 5  20.67 
,1263 -. 0102 19.97 
.1407 . 0083  20.17 
.1472 -.0044 19.55 



09/22/99 1 0 : 1 7  FAX 3 7 2 1 1 4 3  2B HALL m 0 1 5 / 0 1 8  
HNF-1683 REV. 0 . .. 

Analysis Report 09/22/93 0 9 : 5 1 : 0 0  page 1 

Method: ISOU Sample Name: s99t001387 Operator: big 
Comment: 40501 df 
Run Time: 0 9 / 2 2 / 9 9  09:49 Type: Unk Mode: CONC Corr.Fact; 1.000000 

Elem u- t 2 33 1 U [2341 U [ 2 3 5 1  U- [ 2 3 6 I U [238] 
L:ne 233/pulse 234ipulse 2357pulse 236/pulse 238/pulse 
Lni ts  PPb PPD PPb ppb PPb 
avg . n o 2 2  , 0 0 2 2  -0103 -. 0 0 0 2  . 7 5 9 9  
Stddev ,0081 . 0 0 5 5  - 0079 . oaeo .oleo 
XXSD 368.1 253.8 76-38 4176. 2.375 

#1 
$ 2  
63 
4 4  
# 5  

In ' t .  S t d .  
L1ne 
U n i t 5  
A v g  
S t d d e r r  
% R S D  

+I 
112 
# 3  
#4 
k 5  

.OllO . on90 . n i o 4  .0051 .7374 

.a110 -. 0058 . n i 4 5  . 0 0 9 9  . 7 7 n 6  
- . 0 0 2 6  ,0051 .0211 -.0086 .7691 . 
-. 0025 . 0 0 2 3  .0032 - . 0 0 7 8  , 7 7 8 4  
- .  0059 . 0 0 0 3  .OW24 . O O O d  . 7 4 4 0  



2B HALL rn 0 1 E I 0 l e  09;22 /99  1 0 : 1 7  FAX 3 7 2 1 1 4 3  

Method: I S O U  Sample Name: s99tO01387-d 
Comment: 40501 df  
Run T l m e :  0 Y / Z 2 / 9 9  0 9 : 5 4  Type: Unk Mode: CONC 

F, 1 em 
L:ne 
U n i t s  
A"9 
Stddew 
%9SD 

til 
x 2  
$ 3  
i j4  
k 5  

Int. S t d  
Line 
Uni,cs 
Avg  
Stddev 
SRS U 

# i  
# Z  
#3 
# 4  
i i 5  

Operator ;  b j g  

Corr-Fact: 1 . 0 0 0 0 0 0  

PPb PPb PPb 
- _  0 0 2 7  . 0 0 0 3  . 0 0 6 8  

. 0 0 1 3  ,0041 . 0 0 5 0  
71.51 1301. 14.69 

- _  0015 
- .  OD01 
~. 0052 
- . 0 0 3 5  
- .  0 0 3 3  

. 0 0 2 0  . OOE3 

.0041 . 0 0 4 9  
-.0066 . 0 0 0 5  
. 0 0 0 0  -0144 
- 0 0 2 2  , 0 0 7 7  

PPb ppb 
. 0 0 0 2  . 7 7 9 6  
.0m4 .0x6 
4500. 4.564 

.0016 . a 0 4 4  
- . 0 0 9 8  .7986 
- . 0 0 4 9  .b064 
.0062 . 7 6 5 2  
, 0 0 7 8  , 1 2 3 4  



0 9 ~ 2 2 ’ 9 9  1 0 : 1 7  FAX 3 7 2 1 1 4 3  

Analys! s R e p o r t  

Method: ISOU Sample Name: CCTT 

C0mmer.t: i30-u ICs 
Run T-me: 0 9 / 2 2 / 9 9  0 9 : 5 7  Type: Unk 

Elem 
Lina 
‘u‘nats 
.4vg 
Stddev 
%RSD 

#; 
112 
i i 3  
# 4  
# 5  

2B HALL @ O l 7 / 0 l B  

“F-1683 REV. 0 
0 9 / 2 2 / 9 9  09:58:43 Page 1 

U-[2331 u- [ 2 3 4 I 
2 33 /pulse 234/pulse 

ppb PPb -. 0015 ’ . 0 0 6 2  
.0021 ,0105 
133.0 1 6 R . 7  

-0016 - 
-.0013 
-_  0 0 1 1  
-. 0031 
- . 0 0 3 1  

- 

In:. Std. I r I 1 9 3 1  
Line 1 9 3  /pulse 
U r i i  t s C t S / S  
Avg . . . :I I 1~ 
S tddev - 0 3 0 2  
%RSD 1 . 2 5 9 0  

., I , . ,  

ii: 
ii2 
# 3  
# 4  
$5 

-.flu77 

.0174 
- . 0016  
. 0 0 9 9  

. n i 3 2  

Mode: CONC 

U [2351 
2 3 ~7pulse 

PPb 
. 1587  
.0132 
8 . 3 1 1  

.1715 

.1558 
I 1376 
-1612 
.1613 

Opera to r :  bjg 

Corr.Fact: 1 . 0 0 0 0 0 0  

U [236]  U [238] 
2 3 67pul9 e 2 3 8ipui s e 

PPb ppb -. 0059 2 3 . 0 0  
. 0 0 8 6  . 3 0  
1 4 6 . 5  1 . 3 2 1  

-. 0 0 3 1  2 3 . 2 0  
.OOlO 2 3 . 0 2  

- . 0 2 0 9  2 2 . 6 1  
-. 0035 23 .37  
-. 0 0 2 9  22.81 
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o @ i 2 2 / 9 9  10:17 FAX 3721143 
Analysis Report 

Method: ISOU Sample Name: ccb 
Comment: 2 %  h n o 3  
Run T i m e ;  0 9 / 2 2 / 9 9  10:03 Type; Unk 

Elem 
Line 
Units 
*vg 
S t d d e v  
kRSD 

k l  
# I  
# 3  
#4 
H S  

U [ 2 3 3 J  U [234] 
2337pulse 234ipuise 

PPb ppb 
- .a042 .0007 

- 0 0 9 9  .0069 
2 3 4 . 2  9 3 5 . 4  

.0105 , 0 0 8 5 ,  
- .  0 0 6 2  . 0 0 7 3  
- .  0024  -. 0055 
- ,  0 0 5 8  - _  0005 
- .  0173 -. 0061 

2B HALL @I o 18 i o 1 a 
HNF-1683 REV. 0 

0 9 / 2 2 / 9 9  10:04:45 page 1 

Int. Std. Ir[1931 
L h e  19 3 /pulse 
Cnits c t s / s  

s t ddev 
YRSIl 

#1 
# 2  
# 3  
# 4  
ti5 

Mode: CONC 

U-[Z351 

PPb 
235/pulse 

.0029 

. 0 0 6 0  
208.8 

. 0 0 4 6  
- . 0 0 3 4  
.0120 

- . O D 1 2  
. 0 0 2 3  

Operator: b j g  

Corr.Fact: 1 .000000  

u-[2363 U [ 2381  
236/pulse 2387pulse 

PPb PPb - . ooes -.DOE6 
. 0 0 6 9  .005e  
81.20 6 7 . 3 9  

- . 0 0 K 7  - .  0 0 4 7  
. 0 0 0 7  - .  0 0 4 7  

- . o l e 6  - . 0 1 4 5  
- . f l o g 7  - .0154 
- . 0 0 8 2  - .0037 



worklisldata2 Version 3.0 01/04/99 HNF-1683 REV. 0 Page: I 
08/31/99 13:33 

LABCORE Completed Worklist Report for Worklist# 30801 

Analyst: pjm Instrument: CARB2 Book#: 

Method: LA-342.100 ReviMod F- 7 
Worklist Comment: AP103 GRAB99, @TICTOCI, STD: TIC= l.OmL, TOC=0.200mL skm 

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

1 ELM: 

1 ELM( 

2 STD 

2 STD 

3 SAMPLE 

3 SAMPLE 

4 DUP 

4 DUP 

5 SAMPLE 

5 SAMPLE 

6 DUP 

6 DUP 

1 TRTPL 

7 TRTPL 

8 SPK 

8 SPK 

9 SAMPLE 

9 SAMPLE 

10 DUP 

10 DUP 

11 TRIPL 

11 TRTPL 

0 

0 

0 

0 

S99T001388 0 

999T001388 0 

5991001388 0 

S99T001388 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99T001389 0 

S99TO01389 0 

S99T001389 0 

S99T001389 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

S99T001390 0 

OTICTOC1 TIC-02 

%TTCTOCl TOC-02 

OTICTOCl TIC-02 

OTICTOCl TOC-02 

OTICTOC1 TIC-02 

eTICTOCl TOC-02 

WTICTOCl TIC-02 

OTICTOC1 TOC-02 

WICTOCl TIC-02 

ETICTOC1 TOC-02 

mICTOC1 TIC-02 

rnTTCTOC1 TOC-02 

OTICTOCl TIC-02 

OTTCTOCl TOC-02 

OTICTOC1 TIC-02 

aTICTOC1 TOC-02 

aTICTOC1 TIC-02 

BTICTOCl TOC-02 

@TICTOCl TIC-02 

OTICTOCl TOC-02 

OTICTOC1 TIC-02 

OTICTOCl TOC-02 

LIQUID 1 

LIQUID 1 

LIQUID 6.028+02 

LIQUID 3.00E+03 

LIQUID N/A 

LIQUID N/A 

LIQUID 1.51E.4 

LIQUID 3.14B13 

LIQUID N/A 

LIQUID N/A 

LIQUID 1 . 5 5 8 + 4  

LIQUID 3.93E+3 

LIQUID 1.55B+4 

LIQUID 3 . 9 3 8 + 3  

LIQUID 1.00B+02 

LIQUID 1.00E102 

LIQUID N/A 

LIQUID n/A 
LIQUID i.4asr4 

LIQUID 3 . 6 9 8 1 3  

LIQUID -l-+&k. 
LIQUID 

3.008-1 0.300 ug/mL 

6.00K10 6.000 ug/nrL 

6.008+2 9 9 . 6 6 8  % ReCOvsry 

2.77813 92.333 % Recovery 

1.51B104 5.000 ug/mL 

40.000 ug/mL 3.74E+03 

1.52B4 0.660 RPD 

3 . 8 0 8 + 3  1.592 RPD 

1.55B+O4 5.000 ug/mL 

3 . 9 3 B 1 0 3  40.000 ug/mL 

l.4OB+4 10.169 RPD 

3.46E13 12.720 RPD 

1.56E+4 0.643 RPD 

3.99E+3 1.515 RPD 

8.618101 86.100 % Recovery 

9 .28B+01 9 2 . 8 0 0  % Recovery 

1.42B104 5.000 ug/mL 

3.69B+03 40.000 ug/mL 

1.62Bl4 13.158 RPD 

4.188+3 12.452 RPD &8$ 15.584 RPD 

5. OCdA 8/J(/q? 3 1.6 9 9 RPD 

Final page for worklist# 30801 

r/3/4 
Analyst Signature Date Date 

Date 

Units shownJor QC (BLWBKG) nzay nor reflect the actual units. 
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HNF-1683 REV. 0 
08/17/99 09:lO Page. I 
ws2 

\ LABCORE Data Entry Template for Worklist# 30801 
~ - 

Analyst: -Instrument: CARB2 Book# - ? s a / z E  
T O G  3 L / / ( j l 5 8  Method: LA-342-100 RevIMod p-3 

Worklist Comment: AP103 GRAB99, @TICTOCl, STD: TIC= l.OmL, TOC=0.200mL skm 

8 Type Sample# R A Test Matrix Qroup# Projact 

1 BLNK 

2 STD 

3 SAMPLE 

4 nup 

5 SAMPLE 

6 DUP 

7 SPK 
-rw& 

8 SAMPLE 

c3TICTOCl 

mTICTOC1 

~99~001388 n c3TICTOC1 
Analytes Requested: TIC-02 

S99T001388 0 aTICTOC1 

S99T001389 0 eTICTOC1 
Analyte8 Requested: TIC-02 

S99T001389 0 @TI CTOC 1 

~99~001389 n aTICTOC1 

S99T001390 0 aTICTOC1 
Analytes Requested: TIC-02 

S99T001390 0 aTICTOC1 

LIQUID 

LIQUID 

LIQUID E,:’: 99000326 AP103 GRAB99 
, TOC-02 

LIQUID 

~.. -. 

LIQUID 99000326 AP103 GRAB99 
, TOC-02 

LIQUID 

LIQUID 

LIQUID 99000326 AP103 GRAB99 
, TOC-02 

LIQUID . : ,  

. ,  , 

.~ . ~ 

. , ,  , . 

Final page for worklist # 30801 

rh,/97 

, . , I ” 2  

/3899‘ ‘r3% Data Entry Comments: 

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

IO I1 @ 



HNF-1683 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

< c <  BLANK ANALYSIS >>> 

Sample: BASE-1 Date: 08/30/99 Time: 19:33:48 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = BASE-1 
Blank Value = N/A 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 0.51 0.30 0 . 0 0  
2 1 . 0 1  0.50 40.00 
3 1.51 0.80 37.50 
4 2.00 . I  ., 1.00 20.00 
5 2.50 !. 1. 3'0 23. 08 
6 3 . 0 0  ?'., ! 1 . 6 0 18.75 
7 3.50 1.80 11.11 
8 4.00 .,/':,Q. 10 14.29 
9 4.50 2.30 8.70 
10 5.00 2.60 11.54 
11 5.50 2.70 3.70 
12 6 . 0 0  3 . 0 0  10.00 
13 6.50 3.20 6.25 
14 7.00 3.40 5.88 

3 ; 60 5.56 
3.90 7.69 

15 7.50 
16 8.00 
17 8.50 4.10 4.88 
18 9.00 4.QO 6.82 
19 9.50 4.50 2.22 
20 LO. 00 4.70 4.26 
21 10.50 ., * , g o  4.08 
22 1 1 . 0 0  5 . 1 0  3.92 

: I ,  

, , .  2 , ,  
r ,  

\ ,  

. . ' ,  , 11 , 

,. . 
: ,  ( 8  

BLANK VALUE = 5.1 micrograms carbon , ' . i :  
BLANK FACTOR = 5.1 / 10.99805 = +4.6E-01 ug/min Carbon 

, _  , >  

r 3 d  57 
0 0 0 0 0  

Sample Run By: 
PJ MCCOWN 

P (1 (I 



HNF-1683 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

<e< BLANK ANALYSIS >>> 

Sample: BASE-1 Date: 0 8 / 3 0 / 9 9  Time: 2 0 : 5 0 : 0 6  

Sample Size = 1 UL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 2 2  
Blank ID # = BASE-1 Max Readings = 2 2  
Blank Value = N/A % Difference = 10 

-~ _ _  Reading ==== 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  

Analysis 
0 . 5 1  
1 . 0 1  
1 . 5 0  
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  

1 0 . 0 0  
1 0 . 5 0  
1 1 . 0 0  

Time E=== Coulometer ==== 
0 . 2 0  
0 . 5 0  
2 . 7 0  
6 . 4 0  
9 . 3 0  

? 1 1 . 4 0  
1 2 . 8 0  

1 1  13.80 
1 4 . 7 0  
1 5 . 4 0  
1 6 . 1 0  
1 6 . 7 0  
1 7 . 2 0  
1 7 . 6 0  
1 8 . 2 0  
18.60 
1 9 . 0 0  
1 9 . 3 0  
1 9 . 6 0  
2 0 . 0 0  
2 0 . 2 0  
2 0 . 4 0  

% Difference == 
0 . 0 0  

6 0 . 0 0  
8 1 . 4 8  
5 7 . 8 1  
3 1 . 1 8  
1 8 . 4 2  
1 0 . 9 4  

7 . 2 5  
6 . 1 2  
4 . 5 5  
4 . 3 5  
3 . 5 9  
2 . 9 1  
2 . 2 7  
3 . 3 0  
2 . 1 5  
2 . 1 1  
1 . 5 5  
1 . 5 3  
2 . 0 0  
0 . 9 9  
0 . 9 8  

., ~ , 

: .  1 

. , . .  . , .  , 
, . I  , , 

, ,  , ,  
. .  

BLANK VALUE = 2 0 . 4  micrograms carbon : 

BLANK FACTOR = 20.4 / 1 0 . 9 9 7 6 8  = : . .  +1.85E+00 ug/min Carbon 

c < < <  WARNING - BLANK VALUE EXCEEDS 1.,5,,ugAmin Carbon!!!! !>>>> 
. ,  

, ,  

Sample Run By: /&,M 
PJ MCCOWN ' 00000 

164 
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k? 1106 28 HAI.1 _- 0 8 / 3 1 / 9 9  0 3 : 3 4  F A X  3 7 2 1 1 4 3  

HNF-I683 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: STD-1 Date: 08/30/99 Time: 21:06:57 

Sample Size = 1000 UL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = .46 ug/minute C % Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

_ - _ _  _ _ _ _  Analysis Time 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5 :00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

_ _ _ -  ---- Coulometer 
0.70 

3 6 . 2 0  
168.60 
.,326. 5 0  
448.70 
524.00 
566.80 
587.10 
595.50 
599.00 
600.40 
601.20 
601.80 
602.20 
602.70 
603.10 
603.50 
603,90 
604.20 
604.60 
604.80 
605. IO 
. , , > t .  , I ,  

8 .  . ~. , 

.. , .., 

05,. i , '  

_ _ - -  _ _ _ _  % Difference == 
0.00 
98.07 
78.53 
48.36 
27.23 
14.37 
7.55 
3.46 
1.41 
0.58 
0.23 
0.13 
0.10 
0.07 
0.08 
0.07 
0.07 
0.07 
0.05 
0.07 
0.03 
0.05 

, 1  

, 
, ,  

. ,  . 

L , .  , , '  

. .  , USER INPUT BLANK VALUE . . ,  

BLANK VALUE = 5.058933 micrograms carbon,. 
BLANK FACTOR = 5.058933 / 10.39768 I =  +4.6E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 6 0 5 . 1  ~ 5.059494 ) ( l ) / ( l ' O O O )  = ,  +6.000E-01 g/L Carbon 
( 605.1 - 5.059494 ) ( l ) / ( l O O O )  (12) = . , +5.000E-02 Molar Carbon 

' ,  

Sample Run By: 
P J  MCCOWN ' ~ 0 0 0 6 0  



ZB HALL 0 8 / 3 1 / 9 9  0 3 : 3 4  FAX 3 7 2 1 1 4 3  

HNF-1683 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STD-1 Date: 08/30/99 Time: 21:20:55 
B/3477 

Sample Size =+ ZOOM,CL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = 1.85 ug/minute C % Difference = 10 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

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 

0 . 8 0  
13.50 
88.30 
262.70 
428.00 
510.50 
545.10 
558.00 
562.80 
565.00 
566.40 
567.70 
568.90 
5'20.00 
570 .'90 
571.80 
572.40 
573.00 
573.60 
574.20 
574,60 

,.,:;:, I " 

, b ,  ' 

, . ,  

, , ,  . 

, ,  

, ,  

62.50 
94.07 
84.71 
66.39 
38.62 
16.16 
6.35 
2.31 
0.85 
0.39 
0.25 
0.23 
0.21 
0.19 
0.16 
0.16 
0.10 
0.10 
0.10 
0.10 
0.07 

USER INPUT BLANK VALUE 
BLANK VALUE = 20.34571 micrograms carbon 
BLANK FACTOR = 20.34571 / 10.99768 = +l. 9E+00 ug/min Carbon 

, ,  

. ,  

+5.543E+02 g/L Carbon 
SAMPLE RESULTS: zoo w/ff, 
( 574.6 - 20.34594 ) (l)/kM =z 

( 574.6 - 20.34594 ) ( l ) / M ( l Z ) ,  = , . '  +4.6193+01 Molar Carbon 
< c c c  WARNING - BLANK VALUE EXCEEDS 1..5 ug/min Carbon1 ! ! ! !>>>> 

Sample Run By: 
PJ MCCOWN / o o o o o  



U8/31/9!3 0 3 : 3 4  I’ZX 0 7 2 1 1 4 3  ZB HALL B U U H  

“F-1683 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: BLNK-1 Date: 08/30/99 Time : 21 : 50 : 26 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .46 ug/mhute C 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ===E 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Analysis 
0.51 
1.01 
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 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Time ==== Coulometer 
0.20 
0.50 
0.70 
1.00 
1.30 
1.50 
1.70 
t2.00 
2.20 
2.40 
2.70 
3.00 
3.10 
3.40 
3.60 
3.90 
4.20 
4.40 
4.60 
4.90 
5.10 
5.40 

_ _ _ _  _ _ _ _  % Difference == 
0.00 
60.00 
28.57 
30.00 
23.08 
13.33 
11.76 
15.00 
9.09 
8.33 
11.11 
10.00 
3.23 
8.82 
5.56 
7.69 
7.14 
4.55 
4.35 
6.12 
3.92 
5.56 

USER INPUT BLANK VALUE 
BLANK VALUE = 5.058933 micrograms carbon 
BLANK FACTOR = 5.058933 / 10.99768 = +4.6E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 5.4 - 5.059494 ) (1)/(1) (12) = 

_ ( 5.4 - 5.059494 ) (1)/(1) - 

Sample Run By: 

+3.4E-01 g / L  Carbon 
+2.8E-02 Molar Carbon 

0 0 0 0 0  
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0 8 / 3 1 / 9 9  0 3 : 3 9  F.1X 3 7 2 1 1 4 3  ~ 2 8  HAI.I. --____ ---___ @ 011 9 / 0 2  7 

HNF-1683 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: BLNK-1 Date: 0 8 / 3 0 / 9 9  Time: 2 2 : 0 7 : 0 8  

Sample S i z e  = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1 . 8 5  ug/minute C 

== Reading ==== Analysis Time ==== Coulometer 
1 0 . 5 1  0 . 2 0  
2 1 . 0 1  0 . 4 0  
3 1 . 5 0  0 . 6 0  
4 2 . 0 0  0 .  8 0  
5 
6 
7 
8 
9 

i o  
11 
1 2  
1 3  
1 4  
15 
1 6  
1 7  
18  
1 9  
20  
2 1  
22 

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 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  
10.00 
1 0 . 5 0  
11.00 

1 . 2 0  
2 . 5 0  
4 . 9 0  
7 . 6 0  
9 . 3 0  

1 0 . 4 0  
1 1 . 1 0  
1 1 . 7 0  
1 2 . 1 0  
1 2 . 4 0  
12 .70  
1 3 . 0 0  
1 3 . 3 0  
1 3 . 5 0  
1 3 . 7 0  
1 4 . 0 0  
14.20 
1 4 . 4 0  

Analyst : PJ MCCOWN 
Min Readings = 2 2  
Max Readings = 2 2  
% Difference = 10 

% Difference == 
0 . 0 0  

5 0 . 0 0  
3 3 . 3 3  
2 5 . 0 0  
3 3 . 3 3  
5 2 . 0 0  
4 8 . 9 8  
3 5 . 5 3  
1 8 . 2 8  
1 0 . 5 8  

6 . 3 1  
5 . 1 3  
3 . 3 1  
2 . 4 2  
2 . 3 6  
2 . 3 1  
2 . 2 6  
1 . 4 8  
1 . 4 6  
2 . 1 4  
1 . 4 1  
1 . 3 9  

_ _ _ _  _ _ _ _  

USER INPUT BLANK VALUE 
BLANK VALUE = 2 0 . 3 4 5 7 1  micrograms carbon 
BLANK FACTOR = 2 0 . 3 4 5 7 1  / 1 0 . 9 9 7 6 8  = +l. 9E t o 0  ug/min Carbon 

SAMPLE RESULTS: 
( 1 4 . 4  - 2 0 . 3 4 6 3 9  ) (1)/(1) - - e 5 . 0 0  E - 3  g/L Carbon 
( 1 4 . 4  - 2 0 . 3 4 6 3 9  ) (1)/(1) ( 1 2 )  = c 4 . 1 7  E-4 Molar Carbon 

< < < e  WARNING - BLANK VALUE EXCEEDS 1 . 5  ug/min Carbon 1 1  . . . .  1 1  ! > > > >  

Sample Run By: 
PJ .MCCOW 00000 

168 



f l X / 3 1 / 9 9  0 3 : 3 9  FAX 3 7 2 1 1 4 3  28 H A I L  

WF-1683 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSlS REPORT 

TICTOC REV 2.0 

Sample: S99T001388 Date: 08/30/99 Time: 22:27:37 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .46 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 
0.51 
1.01 
1.50 
2.00 
2.50 
3 .OO 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6 . 5 0  
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

1 0 . 0 0  
10.50 
11.00 

Coulometer 
0.20 
2.60 

201.30 
664.80 
1039.20 
1266.20 
1383.30 
1444.60 
1475.20 
1488.60 
1494.30 
1497.70 
1500.40 
1502.60 
1504.40 
1506.20 
1507.80 
1509.20 
1510.60 
1512.10 
1513.20 
1514.30 

_ _ _ _  _ _ _ _  _ _ - -  ---- '% Difference == 
0.00 
92.31 
98.71 
69.72 
36.03 
17.93 
8.47 
4.24 
2.07 
0.90 
0.38 
0.23 
0.18 
0.15 
0.12 
0.12 
0.11 
0.09 
0.09 
0.10 
0.07 
0.07 

USER INPUT BLANK VALUE 
BLANK VALUE = 5.058933 micrograms carbon 
BLANK FACTOR = 5.058933 / 10.99768 = +4.6E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 1514.3 - 5.05899 (1)/(1) (12) = 
- ( 1514.3 ~ 5.05899 (1)/(1) - +1.50923+03 g/L Carbon 

+1.25773+02 Molar Carbon 

Sample Run By: @K 
PJ MCCOWN 0 0 0 0 0  



08/:11/99 0 3 : 3 9  F A X  3 7 2 1 1 4 3  2 R  HAI.1 m o l  I / 0 2 7  

HNF-1683 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: S 9 9 T 0 0 1 3 8 8  Date: 0 8 / 3 0 / 9 9  Time: 2 2 : 4 0 : 1 8  

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.85 ug/minute C 

== Reading = 
I 

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  
2 2  

Analysis Time ==== _ _ _  _ _ _  
0.51 
1 . 0 1  
1.50 
2 . 0 0  
2 . 5 0  
3 . O O  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  

1 0 . 0 0  
1 0 . 5 0  
1 1 . 0 0  

Analyst : P J  MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.60 
2 . 2 0  

2 4 . 7 0  
1 0 7 . 2 0  
2 1 6 . 6 0  
2 9 3 . 1 0  
3 3 6 . 7 0  
3 5 8 . 9 0  
3 6 9 . 7 0  
3 7 5 . 1 0  
3 7 8 . 7 0  
3 8 1 . 0 0  
3 8 3 . 2 0  
3 8 5 . 0 0  
3 8 6 . 3 0  
3 8 7 . 7 0  
3 8 9 . 2 0  
3 9 0 . 6 0  
3 9 1 . 8 0  
3 9 2 . 7 0  
3 9 3 . 5 0  
3 9 4 . 2 0  

2 Difference == 
0 . 0 0  

7 2 . 7 3  
91.09 
7 6 . 9 6  
5 0 . 5 1  
2 6 . 1 0  
1 2 . 9 5  

6 . 1 9  
2 . 9 2  
1 . 4 4  
0 . 9 5  
0 . 6 0  
0 . 5 7  
0 . 4 7  
0 . 3 4  
0 . 3 6  
0 . 3 9  
0 . 3 6  
0 . 3 1  
0 . 2 3  
0 . 2 0  
0 . 1 8  

_ _ ~ _  _ _ _ _  

USER INPUT BLANK VALUE 
BLANK VALUE = 2 0 . 3 4 5 7 1  micrograms carbon 
BLANK FACTOR = 2 0 . 3 4 5 7 1  / 1 0 . 9 9 7 6 8  = + 1 . 9 E + 0 0  ug/min Carbon 

SAMPLE RESULTS: 
( 3 9 4 . 2  - 2 0 . 3 4 5 9 4  ) (1)/(1) - - + 3 . 7 3 9 E + 0 2  g/L Carbon 
( 3 9 4 . 2  - 2 0 . 3 4 5 9 4  ) (1)/(1) ( 1 2 )  = + 3 . 1 1 5 E + 0 1  Molar Carbon 
< c < <  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon! ! !  ! !>>>>  

Sample Run B y :  
0 0 0 0 0  



0 8 / 3 1 / 9 9  0 3 : 3 9  FAX 3 7 2 1 1 4 3  2B H . Z I . 1 .  a 0 1 2 / 0 2  7 

HNF-1683 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: 1388 DUP Date: 08/30/99 Time: 22:52:43 

Sample Size = 1 UL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank,VValue = .46 ug/minute C % Difference = 10 

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 ~ 

1.51 
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 

21.50 
372.70 
839.20 
1154.70 
1330.90 
1419.20 
1468.80 
1492.00 
1501 .OO 
1505.40 
1508.30 
1510.50 
1512.50 
1514.40 
1516.10 
1517.60 
1519.10 
1520.30 
1521.70 
1522.80 
1524.00 

98.14 
94.23 
55.59 
27.32 
13.24 
6.22 
3.38 
1.55 
0.60 
0.29 
0.19 
0.15 
0.13 
0.13 
0.11 
0.10 
0.10 
0 . 0 8  
0 . 0 9  
0 . 0 7  
0 . 0 8  

USER INPUT BLANK VALUE 
BLANK VALUE = 5.058933 micrograms carbon 
BLANK FACTOR = 5.058933 / 10.99768 = +4.6E-01 ug/min Carbon 

- 
SAMPLE RESULTS: 

( 1524 - 5.059045 ) (1) /(1) (12) = 
( 1524 - 5.059045 ) (1)/(1) - 

Sample Run By: 
PJ MCCOWN 

+1.51898+03 g/L Carbon 
+1.26583+02 Molar Carbon 

0 0 0 0 0  

,171 



a I1 I 3 I1 2 7 213 HALL 0 8 / 3 1 / 9 9  0 3 : 4 0  FAX 3 7 2 1 1 4 3  

“F-1683 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 1388 DUP Date: 08/30/99 Time : 23 : 05 : 41 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.85 ug/minute C 

== Reading 
I 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

__-- _ _ _ -  Analysis Time ==== 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer ==== % Difference == 
0.90 0.00 
2.20 59.09 
12.60 82.54 
71.80 82.45 
177.00 59.44 
269.10 34.23 
325.90 17.43 
357.40 8.81 
372.60 4.08 
380.10 1.97 
384.50 1.14 
387.90 0 . 8 8  
390.30 0.61 
392.30 0.51 
394.00 0.43 
395.20 0.30 
396.30 0.28 
397.40 0.28 
398.30 0.23 
399.10 0.20 
399.80 0.18 
400.50 0.17 

USER INPUT BLANK VALUE 
BLANK VALUE = 20.34571 micrograms carbon 
BLANK FACTOR = 20.34571 / 10.99768 = +l. 9E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 400.5 - 20.34435 ) (1)/(1) - - +3.8023+02 g/L Carbon 
( 400.5 - 20.34435 ) (1)/(1) (12) = +3.168E+01 Molar Carbon 
e < < <  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!! ! ! > > > >  

Sample Run By: 
0 0 0 0 0  
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FJ 0 1 4 i o 2 7  

HNF-1683 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: S99T001389  Date: 0 8 / 3 0 / 9 9  Time: 2 3 : 1 8 : 0 6  

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = . 4 6  ug/minute C 

Analyst : PJ MCCOWN 
Min Readings = 2 2  
Max Readings = 2 2  
% Difference = 1 0  

== Reading 
1 

4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15 
1 6  
1 7  
1 8  
1 9  
20  
2 1  
2 2  

_ ~ _ _  _ _ _ _  Analysis Time 
0 . 5 1  
1 . 0 1  
1 . 5 1  
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 4  
5 . 5 4  
6 . 0 4  
6 . 5 4  
7 . 0 4  
7 . 5 4  
8 . 0 3  
8 . 5 3  
9 . 0 3  
9 . 5 3  

1 0 . 0 3  
1 0 . 5 3  
1 1 . 0 3  

Coulometer 
0.70 
2 . 3 0  

1 9 0 . 1 0  
7 0 4 . 9 0  

1 0 7 8 . 4 0  
1 3 0 4 . 7 0  
1 4 1 8 . 3 0  
1 4 8 1 . 5 0  
1 5 1 5 . 2 0  
1 5 2 8 . 4 0  
1 5 3 4 . 0 0  
1 5 3 7 . 3 0  
1 5 3 9 . 9 0  
1 5 4 1 . 9 0  
1 5 4 4 . 0 0  
1 5 4 5 . 7 0  
1 5 4 7 . 5 0  
1 5 4 8 . 9 0  
1 5 5 0 . 4 0  
1 5 5 1 . 8 0  
1 5 5 3 . 0 0  
1 5 5 4 . 4 0  

_ _ _ _  _ _ _ _  = % Difference == 
0 . 0 0  

6 9 . 5 7  
9 8 . 7 9  
7 3 . 0 3  
3 4 . 6 3  
1 7 . 3 4  

8 . 0 1  
4 . 2 7  
2 . 2 2  
0 . 8 6  
0 . 3 7  
0 . 2 1  
0 . 1 7  
0 . 1 3  
0 . 1 4  
0 . 1 1  
0 . 1 2  
0 . 0 9  
0 . 1 0  
0 . 0 9  
0 . 0 8  
0 . 0 9  

USER INPUT BLANK VALUE 
BLANK VALUE = 5 . 0 5 8 9 3 3  micrograms carbon 
BLANK FACTOR = 5 . 0 5 8 9 3 3  / 1 0 . 9 9 7 6 8  = + 4 . 6 E - 0 1  ug/min Carbon 

SAMPLE RESULTS: 
- ( 1 5 5 4 . 4  - 5 . 0 7 5 0 4 9  ) (1)/(1) - 

( 1 5 5 4 . 4  - 5 . 0 7 5 0 4 9  ) (1)/(1) ( 1 2 )  = 
+ 1 . 5 4 9 3 E + 0 3  g/L Carbon 
+ 1 . 2 9 1 1 E + 0 2  Molar Carbon 

Sample Run B y :  @tx- 
PJ MCCOWN 00000 
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2R H A I L  @ o I 5 / O Z i  08/31/99 0 3 : 4 0  IFAX 3 7 2 1 1 4 3  

HNF-1683 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T001389 Date: 08/30/99 Time: 23:36:47 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.85 ug/minute C 

= = Re ad ing 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

- _ - ~  _ _ _ _  Analysis Time ==== 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
1.20 
2.30 
6.60 

34.50 
112.80 
221.10 
301.90 
350.10 
376.10 
387.80 
394.00 
398.20 
401.00 
403.30 
405.20 
407.00 
408.40 
409.70 
410.80 
411.80 
412.70 
413.50 

% Difference == 
0.00 

47.83 
65.15 
80.87 
69.41 
48.98 
26.76 
13.77 
6.91 
3.02 
1.57 
1.05 
0.70 
0.57 
0.47 
0.44 
0.34 
0.32 
0.27 
0.24 
0.22 
0.19 

_ _ _ _  _ - _ _  

USER INPUT BLANK VALUE 
BLANK VALUE = 20.34571 micrograms carbon 
BLANK FACTOR = 20.34571 / 10.99768 = + 1 . 9 E + 0 0  ug/min Carbon 

SAMPLE RESULTS: 
( 413.5 - 20.34571 ) (1)/(1) - - +3.932E+02 g/L Carbon 
( 413.5 - 20.34571 ) (1)/(1) (12) = +3.2763+01 Molar Carbon 
< < c <  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!! ! !  !>>>> 

0 0 0 0 0  
Sample Run By: 

PJ MCCOWN 



08/31/91) 0 3 : 4 1  FAX 3 7 2 1 1 4 3  2B HALI. @ n I 6 ,8027 

HNF-1683 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 1389 DUP Date: 08/30/99 Time : 23 : 55 : 06 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .46 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 
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 
0.50 
9.00 
9.50 
10.00 
10.50 
11.00 

Time ==== Coulometer ==== % Difference == 
0 . 5 0  0.00 
1.00 50.00 
70.30 98.58 
454.00 84.52 
841.10 46.02 
1102.80 23.73 
1239.60 11.04 
1313.60 5.63 
1358.20 3.28 
1379.00 1.51 
1386.70 0.56 
1390.60 0.28 
1393.40 0.20 
1395.50 0.15 
1397.50 0.14 
1399.10 0.11 
1400.80 0.12 
1402.40 0.11 
1403.70 0.09 
1405.10 0.10 
1406.40 0.09 
1407.70 0.09 

USER INPUT BLANK VALUE 
BLANK VALUE = 5.058933 micrograms carbon 
BLANK FACTOR = 5.058933 / 10,99768 = +4.6E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 1407.7 - 5.059439 (l)/(l) 
( 1407.7 - 5.059439 ) (1)/(1) 

Sample Run By 

- _ 
12) = 

+1.40263+03 g/L Carbon 
+1.16893+02 Molar Carbon 

AlZ'L 
PCf MCCOWN 00000 



ZB HALL B (I I i / 112 i  0 8 / 3 1 / 9 9  0 3 : 4 1  FAX 0 7 2 1 1 4 3  

HNF-1683 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSTS REPORT 
TICTOC REV 2.0 

Sample: 1389 DUP Date: 08/31/99 Time: 01:07:37 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.85 ug/minute C 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

_ _  _ _  Reading ==== 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 

a 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Analysis Time 
0.51 
1.01 
1.50 
2.00 

% -  1437.50 
%-1437.00 
%-1436.50 
2-1436.00 
% -  1435.50 
%-1435.00 
%-1434.50 
%-1434.00 
%-1433.50 
%-1433 .OO 
%-1432.50 
%-1432.00 
“a1431.50 
%-1431.00 
%-1430.50 
%-1430.00 
%-1429.50 
%-1429.00 

_ _ _ _  ---- Coulometer 
0.70 
2.60 

105.70 
207.80 
275.40 
315.30 
336.20 
345.90 
350.90 
353.80 
356.00 
358.00 
359.50 
360.70 
361.90 
362.80 
363.70 
364.50 
365.20 
365.90 
366.70 

27. ao 

_ _ _ -  _ _ _ _  % Difference == 
0.00 

73.08 
90.65 
73.70 
49.13 
24.55 

6.22 
2.80 
1.42 
0.82 
0.62 
0.56 
0.42 
0.33 
0.33 
0.25 
0.25 
0.22 
0.19 
0.19 
0 . 2 2  

i2 . 6 5  

USER INPUT BLANK VALUE 
BLANK VALUE = 20.34571 micrograms carbon 
BLANK FACTOR = 20.34571 / 10,99768 = +1.9E+OO ug/min Carbon 

SAMPLE RESULTS: 
( 366.7 --2643.654 ) ( 1 ) / ( 1 )  - - +3.010E+03 g/L Carbon 
( 366.7 --2643.654 ) (1)/(1) (12) = +2.5093+02 Molar Carbon 
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!! ! > > > >  

Sample Run By: 
PJ MCCOWN 00000 
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HNF-1683 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 1389 TRIP Date: 08/31/99 Time: 0 1 : 2 2 : 0 1  

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .46 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 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4 . 0 0  
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
E . 5 0  
9.00. 
9.50 

10.00 
10.50 
11.00 

Time ==== Coulometer 
0.50 
1.50 

135.70 
6 7 5 . 0 0  
1074.10 
1299.20 
1410.30 
1474.20 
1512.10 
1529.60 
1536.50 
1540.50 
1543.40 
1545. 80 
1548.00 
1550.00 
1551.90 
1553.70 
1555.60 
1557.30 
1558.80 
1560.50 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

% Difference == 
0.00 

66.67 
98.89 
79.90 
37.16 
17.33 
7.08 
4.33 
2.51 
1.14 
0.45 
0.26 
0.19 
0.16 
0.14 
0.13 
0.12 
0.12 
0.12 
0.11 
0.10 
0.11 

- _ _ _  _ _ _ _  

USER INPUT BLANK VALUE 
BLANK VALUE = 5.058933 micrograms carbon 
BLANK FACTOR = 5.058933 / 10,99768 = +4.6E-01 ug/min Carbon 

SAMPLE RESULTS : 

( 1560.5 - 5.059463 ) ( 1 ) / ( 1 )  (12) = 

_ ( 1560.5 - 5.059463 ) (1)/(1) - +1.55543+03 g/L Carbon 
+1.2962E+02 Molar Carbon 

0 0 0 0 0  
Sample Run By: 

PJ MCCOWN 

i/dd-L 
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TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: 1 3 8 9  TRIP Date: 0 8 / 3 1 / 9 9  Time: 0 1 : 3 4 : 3 7  

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.85 ug/minute C 

Analyst : PJ MCCOWN 
Min Readings = 2 2  
Max Readings = 2 2  
8 Difference = 10 

1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  

Analysis Time = 

0 . 5 1  
1 . 0 1  
1 . 5 0  
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  ~~~~ 

6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  
10.00 
10.50 
11.00 

Coulometer 
1 . 4 0  
3 . 5 0  

1 2 . 6 0  
5 4 . 2 0  

1 5 1 . 7 0  
2 5 5 . 0 0  
3 1 9 . 2 0  
3 5 7 . 9 0  
3 7 9 . 8 0  
3 9 0 . 4 0  
3 9 6 . 5 0  
4 0 0 . 6 0  
4 0 3 . 8 0  
4 0 6 . 4 0  
4 0 8 . 7 0  
4 1 0 . 6 0  
4 1 2 . 3 0  
4 1 4 . 0 0  
4 1 5 . 6 0  
4 1 6 . 9 0  
4 1 8 . 3 0  
4 1 9 . 5 0  

_ _ _  ~~- _ _ _ _  ---- % Difference == 
0 . 0 0  

6 0 . 0 0  
7 2 . 2 2  
7 6 . 7 5  
6 4 . 2 7  
4 0 . 5 1  
2 0 . 1 1  
1 0 . 8 1  

5 . 7 7  
2 . 7 2  
1 . 5 4  
1 . 0 2  
0 . 7 9  
0 . 6 4  
0 . 5 6  
0 . 4 6  
0 . 4 1  
0 . 4 1  
0 . 3 8  
0 . 3 1  
0 . 3 3  
0 . 2 9  

USER INPUT BLANK VALUE 
BLANK VALUE = 2 0 . 3 4 5 7 1  micrograms carbon 
BLANK FACTOR = 2 0 . 3 4 5 7 1  / 1 0 . 9 9 7 6 8  = +l. 9E+00 ug/min Carbon 

SAMPLE RESULTS: . 
( 4 1 9 . 5  - 2 0 . 3 4 7 8 4  ) (1)/(1) ~ I + 3 . 9 9 2 3 + 0 2  g/L Carbon 
( 4 1 9 . 5  - 2 0 . 3 4 7 8 4  ) ( l ) / ( l )  ( 1 2 )  = +3.3263+01 Molar  Carbon  
<<<< WARNING - BIANK VALUE EXCEEDS 1.5 ug/min Carbon!! ! !  ! > > > >  

Sample Run By: & !  
PJ MCCOWN 00000 



0 8 / 3 1 / 9 9  0 3 : 4 2  FAX 3 7 2 1 1 4 3  ZB H \ I . L  Q020/1127 

HNF-1683 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 1389 SPK Date: 08/31/99 Time: 01:47:31 

Sample Size = 1 UL 
n i l  Factor = 1 
Blank ID # = 
Blank Value = .46 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 
0.51 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6 . 0 0  
6 . 5 0  
7.00 
7.50 
8.00 
8 . 5 0  
9.00 
9.50 
10.00 
10.50 
11.00 

Time ==== Coulometer ==== % Difference == 
1.60 0.00 
3.20 50.00 
45.30 92.94 
346.10 86.91 
838.60 58.73 
1268.00 3 3 . 8 6  
1525.40 16.87 
1649.30 7.51 
1718.30 4.02 
1759.00 2.31 
1777.50 1.04 
1785.00 0.42 
1789.30 0.24 
1793.00 0.21 
1796.20 0.18 
1798.90 0.15 
1801.90 0.17 
1804.30 0.13 
1 8 0 6 . 8 0  0.14 
1809.20 0 . 1 3  
1811.70 0.14 
1813.70 0.11 

USER INPUT BLANK VALUE 
BLANK VALUE = 5.058933 micrograms carbon 
BLANK FACTOR = 5.058933 / 10,99768 = +4.6E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 1813.7 - 5.058621 ) (1)/(1) (12) = 

- ( 1813.7 - 5.058621 ) (1)/(1) - +1.8086E+03 g/L Carbon 
+1.50723+02 Molar Carbon 

0 0 0 0 0  
Sample Run By: @fu--- 

PJ MCCOWN 
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0 8 / 3 1 / 9 9  0 0 : 4 2  FAX 3 7 2 1 1 4 3  2R HALL @ 0 2  I I n 2  7 

HNF-1683 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 1389 SPK Date: 08/31/99 Time: 01:59:57 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.85 ug/minute C 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Reading6 = 22 
% Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

~ _ _ _  _ _ _ _  Analysis 
0.51 
1.01 
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 
1 0 . 5 0  
11.00 

T h e  ==== Coulometer ==== % Difference == 
2.10 0 . 0 0  
4.30 51.16 
13.00 66.92 
53.60 75.75 
185.50 71.11 
406.00 54.31 
531.10 23.55 
592.30 10.33 
630.30 6.03 
651.00 3.18 
660.80 1.48 
666.60 0.87 
670.90 0.64 
674 .40 0.52 
677.30 0.43 
679.90 0.38 
682.30 0.35 
684.40 0.31 
686.70 0.33 
688.40 0.25 
690.10 0.25 
691.80 0.25 

USER INPUT BLANK VALUE 
BLANK VALUE = 20.34571 micrograms carbon 
BLANK FACTOR = 20.34571 / 10.39768 = +l. 9E+00 ug/rnin Carbon 

SAMPLE RESULTS:  
( 691.8 - 20.34444 ) (1)/(1) - - + 6 . 7 1 5 3 + 0 2  g / L  Carbon 
( 691.8 - 20.34444 ) (1)/(1) (12) = +5 .5953+01  Molar Carbon 
c c < c  WARNING - BLANK VALUE EXCEEDS 1 . 5  ug/rnin Carbon! ! !  1 !>>>> 

Sample Run By: &#+- 

PJ MCCOWN 0 0 0 0 0  



0 8 / 3 1 / 9 9  0 3 : 4 2  FAX 3 7 2 1 1 4 3  20  HAI.1. 
HNF-1683 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: S 9 9 T 0 0 1 3 9 0  Date: 0 8 / 3 1 / 9 9  Time: 0 2 : 1 2 : 2 2  

Sample Size = 1 u L  
Dil Factor = 1 
Blank ID # = 
Blank Value = . 4 6  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  
1 5  
1 6  
17  
18 
1 9  
2 0  
2 1  
2 2  

Analysis 
0.51 
1.04 
1 . 5 4  
2 . 0 4  
2 . 5 4  
3 . 0 4  
3 . 5 4  
4 . 0 4  
4 . 5 4  
5 . 0 4  
5 . 5 4  
6 . 0 3  
6 . 5 3  
7 . 0 3  
7 . 5 3  

8 . 5 3  
9 . 0 3  
9 . 5 3  

1 0 . 0 3  
1 0 . 5 3  
1 1 . 0 3  

8 . 0 3  

Time ==== Coulometer 
1 . 7 0  
3 . 3 0  

6 9 . 6 0  
4 5 4 . 1 0  

1 1 0 3 . 4 0  
1 2 4 1 . 6 0  
1 3 1 5 . 5 0  
1 3 6 0 . 9 0  
1 3 8 3 . 6 0  
1 3 9 2 . 5 0  
1 3 9 7 . 7 0  
1 4 0 1 . 2 0  
1 4 0 4 . 4 0  
1 4 0 7 . 3 0  
1 4 1 0 . 0 0  
1 4 1 2 . 9 0  
1 4 1 5 . 1 0  
1 4 1 7 . 4 0  
1 4 1 9 . 6 0  
1 4 2 1 . 9 0  
1 4 2 4 . 1 0  

8 3 9 . 4 0  

_ _ _ _  _ _ _ _  k Difference == 
0 . 0 0  

9 5 . 2 6  
8 4 . 6 7  
4 5 . 9 0  
2 3 . 9 3  
1 1 . 1 3  

5 . 6 2  
3 . 3 4  
1 . 6 4  
0 . 6 4  
0 . 3 7  
0 . 2 5  
0 . 2 3  
0 . 2 1  
0 . 1 9  
0 . 2 1  
0 . 1 6  
0 . 1 6  
0 . 1 5  
0 . 1 6  
0 . 1 5  

4 8 . 4 8  

USER INPUT BLANK VALUE 
BLANK VALUE = 5 . 0 5 8 9 3 3  micrograms carbon 
BLANK FACTOR = 5 . 0 5 8 9 3 3  / 1 0 . 9 9 7 6 8  = + 4 . 6 E - 0 1  ug/min Carbon 

SAMPLE RESULTS: 

( 1 4 2 4 . 1  - 5 . 0 7 4 1 8 5  ) (1)/(1) ( 1 2 )  = 

._ ( 1 4 2 4 . 1  - 5 . 0 7 4 1 8 5  ) (1)/(1) - + 1 . 4 1 9 0 E + 0 3  g / L  Carbon 
+ 1 . 1 8 2 5 3 + 0 2  Molar Carbon 

Sample Run By: ($&(m 
PJ MCCOWN 00000 



0 8 / 3 1 / 9 9  0 3 : 4 2  FAX 3 7 2 1 1 4 3  20 HALL 

HNF-1683 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: S99T001390 Date: 08/31/99 Time: 02:25:07 

Sample Size = 1 uL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = 1.85 ug/minute C % Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

_ _ _ _  _ _ _ ~  Analysis Time 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

_ _ - -  ---- Coulometer 
2.10 
4.20 
11.00 
44.80 
122.20 
215.90 
281.90 
323.70 
347.20 
358.40 
364.50 
368.70 
371.90 
374.80 
377.20 
379.20 
381.20 
383.00 
384.50 
386.30 
387.90 
389.30 

_ _ _ -  - _ _ _  2 Difference == 
0.00 

50.00 
61.82 
75.45 
63.34 
43.40 
23.41 
12.91 
6.77 
3.12 
1.67 
1.14 
0.86 
0.77 
0.64 
0.53 
0.52 
0.47 
0.39 
0.47 
0.41 
0.36 

USER INPUT BLANK VALUE 
BLANK VALUE = 20.34571 micrograms carbon 
BLANK FACTOR = 20.34571 / 10.99768 = +l. 9Ec00 ug/min Carbon 

SAMPLE RESULTS: 
( 389.3 - 20.34599 ) (1)/(1) - - +3.690E+02 g/L Carbon 
( 389.3 - 20.34599 ) (i)/(i) (12) = +3.0753+01 Molar Carbon 
<<<c WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!! ! ! ! > > s >  

Sample Run By: 
PJ MdCOWN 00000 



@J 0 2 4  ' 0 2 5  

TIC- 

Sample: 1390 DUP 

Sample Size = 1 
Dil Factor = 1 
Blank ID # = 
Blank Value = , 

== Reading ==== 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
1 6  
17 
18 
19 
20 
21 
22 

HNF-1683 REV. 0 

TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 08/31/99 Time: 02:37:37 

UL 

6 ug/minute C 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Analysis Time 
0.50 
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 
1.30 
3.00 

107.10 
622.60 

1052.10 
1316.30 
1448.40 
1520.10 
1563.30 
1584 .30 
1592.90 
1597.60 
1601.50 
1604.30 
1607.40 
1610.10 
1612.70 
1615.10 
1617.60 
1619.90 
1621.90 
1624.30 

_ ~ _ _  _ ~ _ _  % Difference == 
0.00 

56.67 
97.20 
82.80 
40.82 
20.07 
9.12 
4.72 
2.76 
1.33 
0.54 
0.29 
0.24 
0.17 
0.19 
0.17 
0.16 
0.15 
0.15 
0.14 
0.12 
0.15 

_ _ ~ _  _ _ - _  

USER INPUT BLANK VALUE 
BLANK VALUE = 5.058933 micrograms carbon 
BLANK FACTOR = 5.058933 / 10.99768 = +4.6E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 1624.3 - 5.058617 (1)/(1) (12) = 

- ( 1624.3 - 5 . 0 5 ~ 1 6 1 7  ) (i)/(i) - +1.61923+03 g/L Carbon 
~i.1.3494Ec02 Molar Carbon 

Sample Run By: 
PJ MCCOWN 0 0 0 0 0  



_____--- 0 8 / 3 1 / 9 9  0 3 : 4 3  F A X  3721143-  2 R  HAL1 

HNF-1683 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: 1390 DUP Date: 08/31/99 Time: 02:50:04 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 1.85 ug/minute C 

_ _  _ -  Reading ==== 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
10 
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 . 5 0  
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

_ _ _ _  _ _ _ _  Coulometer 
1.90 
4.00 
8.90 

34.70 
110.60 
226.10 
307.00 
357.70 
388.60 
404.00 
411.50 
416.20 
419.90 
423.10 
425.80 
427.80 
429.90 
431.80 
433.50 
435.20 
437.10 
438.70 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

__-- ---- % Difference == 
0.00 

52.50 
55.06 
74.35 
68.63 
51.08 
26.35 
14.17 
7.95 
3.81 
1.82 
1.13 
0 . 8 8  
0 . 7 6  
0.63 
0.47 
0.49 
0.44 
0.39 
0.39 
0.43 
0 . 3 6  

USER INPUT BLANK VALUE 
BLANK VALUE = 20.34571 micrograms carbon 
BLANK FACTOR = 20.34571 / 10.99768 = +l. 9E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 438.7 - 20.3463 1 (1)/(1) _ - +4.1843+02 g/L Carbon 
( 438.7 - 20.3463 ) (1)/(1) (12) = +3.4863+01 Molar Carbon 
<<e< WARNING - BLANK VALUE EXCEEDS 1.5 ug/rnin Carbon!!!! ! >>>>  

0 0 0 0 0  
Sample Run B y :  

PJ MCCOWN 

184 



HNF-1683 REV. 0 

WORKBOOK PAGE. BLANK1 

Matrix I 
II LIQUID 

p-----j Rerun pg of Carbon = ICI-C21 
II 0 II 

II NIA I1 

ata tnterea BY: 

BLANK WE1 REV 1 0  342100ML 

I : \ ~ ~ Z I O O \ O U ~ ~ O ~ O I  .WBI 08/31/99 

185 

13:18:50 



WF-1683 REV. 0 

WORKBOOK PAGE. STD2 

QC Actual in pgImL = Standard Value (pglmL) 
QC Found in p g h L  = (C1 - C2) * DF I SS 
QC Found in pgImL for TIC = 5 if C1 < C2 

QC Found in pgImL for TOC = 40 if C1 < C2 

% Recovery = QC Found I QC Actual 100 

e: 
Date: 

STANDARD WB1 REV 1 0 342100ML 

1:\3421 o o \ o u n 3 o ~ o 1  .WBI 

88F; 
08/31/99 13:19:54 



HNF-1683 REV. 0 

WORKBOOK PAGE: SAM3 

pg of CarbonlmL = (CI-C2) * DF I SS 
pg of CarbonlmL for TIC = 5 if C1 c C2 

pg of CarbonlmL for TOC = 40 if C1 c C2 

MF Date: 08/31/99 a. Date: 
SAMPLE WE1 REV 1 0 342100ML 

I:\342100\OUT\30801 .WB1 
B 87 

08/31/99 13:20:38 



"F-1683 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 

I 

Method Detection Limit in pglmL 

pg of CarbonlmL 

Data Entered By: MF Date: 08/31/99 

Signature of Chemist: Date: 
SAMPLE WB1 REV 1.0 342100ML 

I 

188 
08/31/99 13:21:09 



HNF-1683 REV. 0 
WORKBOOK PAGE SAM5 

1-11 
pg of CarbonlmL = (CI-C2) * DF I SS 
pg of CarbonlmL for TIC = 5 if C1 e C2 

pg of CarbonlmL for TOC = 40 if C1 e C2 

Method Detection Limit in pglmL 

pg of CarbonlmL 

Data Entered By: MF Date: 08/31 I99 

Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

I:\342100\OUT\30801 .WBI 13:22:22 
189 

08/31/99 



HNF-1683 REV. 8 

WORKBOOK PAGE: DUP6 

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 

I 

Method Detection Limit in pglmL 

pg of CarbonlmL 

Data Entered By: MF Date: 08/31 199 

Signature of Chemist: Date: 
SAMPLE WE1 REV 1 0 342100ML 

190 
1:\3421 o o \ o u n 3 o ~ o i  .WBI 08/31/99 1 3 . 2 5 5  



“F-1683 REV. 0 

WORKBOOK PAGE: TRIPL7 

pg of CarbonlmL = (CI-C2) * DF I SS 
pg of CarbonlmL for TIC = 5 if C1 c C2 

pg of CarbonlmL for TOC = 40 if C1 e C2 

Method Detection Limit in pglmL 

pg of CarbonlmL 

~~ 

Data Entered By: MF Date: 08/31/99 

Signature of Chemist: Date: 
SAMPLE WE1 REV 1.0 342100ML 

193. 

1:\3421 oo\oun3o~o1 .WBI 08/31/99 13:23:35 



HNF-I683 REV. 0 
WORKBOOK PAGE: SPIKE8 

Percent Spike Recovery = ((C2-BL) - (CI-EL) (SPK SS) / SS) I ((SPK CONC) * (SPK VOL)) * 100 

QC Actual in p g h L  = Spike Value (pglmL) 
QC Found in pg/mL = (Percent Spike Recovery)*(QC Actual) / 100 

Data Entered By: MF r Date: 08/31 /99 
Signature of Chemist: Date: 
SPIKE WB1 REV 1 3  342100ML 

192 
08/31/99 13:26:09 



“F-1683 REV. 0 
WORKBOOK PAGE: SAM9 

pg of CarbonlmL = (CI-C2) * DF I SS 
pg of CarbonlmL for TIC = 5 if C1 .c C2 

1-19 of CarbonlmL for TOC = 40 if C1 .c C2 

Method Detection Limit in pglmL 

pg of CarbonlmL 

Data Entered By: 1. .  MF Date: 08/31/99 

Signature of Chemist: /llu Date: 
I 

SAMPLE.WB1 REV 1.0 342100ML 

193 
I : \ ~ ~ ~ I O O \ O U ~ ~ O ~ O I  . w B i  08/31/99 13:26:52 



WORKBOOK PAGE: DUPIO 

pg of CarbonlmL = (CI-C2) * DF I SS 
pg of CarbonlmL for TIC = 5 if C1 c C2 

pg of CarbonlmL for TOC = 40 if C1 c C2 

Data Entered By: 1 MF Date: 08/31/99 
Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

I:\342100\OUT\30801 .WB1 
194 

08/31/99 13:27:25 



HNF-1683 REV. 0 

RADIOCHEMICAL ANALYSIS 



HNF-1683 REV. 0 

T H I S  PAGE INTENTIONALLY LEFT BLANK 
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worklistdata2 Version 3.0 01/04/99 w-1683 REV. 0 Page: I 
08/26/99 13:04 

LABCORE Completed Worklist Report for Worklist# 30814 

Analyst: akl Instrument: AB15 Book#: 

Method: LA-508.101 Rev/Mod L - 0 
Worklist Comment: AP103 GRAB99, @ALPHAOl, STD=l.OmL, SS by Ludlum. skm 

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

1.061r01 Ct. .rmr 
33.548 RPD 

0 7.438tOl 74.300 % Ct. Erro 
1.08.-002 uci/ 

% Ct. srror 
mol LIPOID 1.071- 

1.00 i.aiu+oa 121.000 % Ct. Err0 10 DQP 8992001390 0 eALPIuLO1 ALPIuLO11 LIQVID 

Final page for worklist# 30814 

Analyst Signature Date Analyst Signature Date 

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

197 



Page: 1 W-1683 REV. 0 0811 7/99 0933 
w.72 LABCORE Data Entry Template for Worklist# 30814 

/ 
Analyst: KL Instrument: AB00 ! L )  B o o k # F a & s 7  

Method: LA-508-101 Rev/Mod GO 
Worklist Comment: AP103 GRAB99, @ALPHAOl, STD= l.OmL, SS by Ludlum. skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @ALPHA01 LIQUID 

2 BLNK @ALPHA01 LIQUID 

3 BLNK/BKG @ALPHA01 LIQUID 

4 SAMPLE S99T001388 0 @ALPHA01 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: ALPHAOl , ALPHAOlE 

5 DUP S99T001388 0 @ALPHA01 LIQUID 

6 SAMPLE S99T001389 0 @ALPHA01 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: ALPHA01 , ALPHAOlE 

7 DUP S99T001389 0 @ALPHA01 LIQUID 

8 SPK S99T001389 0 @ALPHA01 LIQUID 

9 SAMPLE S99T001390 0 @ALPHA01 LIQUID 
AnalyteS Requested: ALPHA01 , ALPHAOlE 

10 DUP S99T001390 0 @ALPHA01 LIQUID 

99000326 AP103 GRAB99 

Final page for worklist # 30814 

Signature " "  Date 

Data Entry Comments: 

S = Worklist Slot Numlxr, R = Re/J./,liCOte Number. A = Aliquot Code. 
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HNF-1683 REV. 0 

nalyst: GLL Date: 26-Aug-99 

Signature of Chemist: SAC Date: 2-99 1 
STANDARD.WB1 Rev. 1.0 508101ML 



“F-1683 REV. 0 
WORKBOOK PAGE: BLANK2 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL pCilL = RS * 1 OOOmLlL + DF * DDF I ( EFF * SS * 2220000dpmlpCi ) 
LPHA TOTAL pCilmL = ALPHA TOTAL pCiIL I 1 OOOmUL 
elative Counting Error = [ I(The Square Root of TC + BKG * CT) I (TC - BKG * CT)I ] * 1.96 * l o o  
etection Levels and Less Than Values are determined from Procedure LA-508.002. 

LESS THAN Value was Determined from Rmax. 



HNF-1683 REV. 0 
WORKBOOK PAGE SAM4 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL pCilL = Rs * lOOOmUL * DF * DDF I ( EFF * SS * 2220000dpmlpCi ) 
LPHA TOTAL pCiImL = ALPHA TOTAL pCilL I lOOOmUL 
elative Counting Error = 1 I(The Square Root of TC + BKG * CT) I (TC - BKG + CT)I ] * 1.96 * l o o  
election Levels and Less Than Values are determined from Procedure LA-508-002. 

201 



HNF-1683 REV. 0 ..... 
WORKBOOK PAGE DUPS 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL pCiIL = RS * 1 OOOmUL * DF * DDF I ( EFF * SS * 2220000dpmlpCi ) 

ALPHA TOTAL pCilmL = ALPHA TOTAL pCiIL I 1000rnUL 
Relative Counting Error = [ I(The Square Root of TC + BKG * CT) I (TC - BKG * CT)I 1 * 1.96 * 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002 

202 



HNF-1683 REV. 0 

-- 
0400 PM 

AP103 GRAB99 

203 



“F-1683 REV. 0 

WORKBOOK PAGE: DUP7 

ate) = (TC ICT) - BKG 

mL = ALPHA TOTAL pCiIL I IOOOmUL 
= Rs * 1 OOOmUL * DF * DDF I ( EFF * SS * 2220000dpmlpCi ) 

election Levels and Less Than Values are determined from Procedure LA-508-002. 

(I system 

Signature of Chemist: 

204 



W-1683 REV. 0 

WORKBOOK PAGE SPKB 

Rs (Sample Count Rate) = (TC I CT) - BKG 
SAMPLE + SPiKE pCilmL = RS + DF * DDF I ( EFF * SS * 2220000dpmlpCi) 
QC ACTUAL = SVai 
QC FOUND = (((S+S pCilmL - SAMPLE pCiImL) + ((SDFlSVol)l(DF'DDFlSS)))) 
PERCENT SPIKE RECOVERY = (QC FOUND I QC ACTUAL ) '100 

naiyst: GLL Date: 26-Aug-99 

Signature of Chemist: SAC Dat- ?,, 
SPIKE.WB1 Rev. 1.0 508101ML 

'205 



HNF-1683 REV. 0 

WORKBOOK PAGE SAM9 

RS (Sample Count Rate) = (TC I CT) - BKG 
ALPHA TOTAL pCilL 
ALPHA TOTAL pCilmL = ALPHA TOTAL PCilL I lOOOmUL 
Relative Counting Error 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

= Rs * lOOOmUL * DF * DDF I ( EFF * SS * 2220000dpmlpCi ) 

= [ I(The Square Root of TC + BKG * CT) I (TC - BKG + CT)I I * 1.96 * 100 

, sys1sm:exit)yes- 



HNF-1683 REV. 0 
WORKBOOK PAGE' DUPlO 

Rs (Sample Count Rate) = (TC I CT) - BKG 
ALPHA TOTAL pCilL 
ALPHA TOTAL pCilmL = ALPHA TOTAL pCiIL I IOOOmUL 
Relative Counting Error 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

= Rs * 1 OOOmLlL * DF * DDF I ( EFF * SS * 2220000dpmlpCi ) 

= [ I(The Square Root of TC + BKG * CT) I (TC - BKG * CT)I ] * 1.96 + 100 
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worklistdata2 Version 3.0 01/04/99 
08/26/99 16:22 

HNF-1683 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 30816 

Analyst: gll Instrument: GEA02 Book#: 46B57 

Method: LA-548-121 Rev/Mod 

Worklist Comment: AP103 GRAB99, @GEA-03, STD= l.OmL skm 
* 

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

1 sm 0 M U - 0 3  C060-02  LIQUID 
1 S R )  0 OOEA-03 C 0 6 0 - 0 2 8  LIOUID 
1 sm 0 M U - 0 3  CS1.3701 LIOUID 
1 sm 0 MEA-03 C S 1 3 7 0 2 1  LIQUID 

1 B W  0 MEA-03 C060-02 LIOUID 
1 B W  0 MEA-03 NB94-01 LIOUID 
a s m  0 MEA-03 RUl0602 LIWJID 
1 B W  0 MEA-03 CS13402 LIPOID 
1 B W T  0 M U - 0 3  CS13701 LIPOID 

0 M U - 0 3  C E l 4 4 0 l  LIQUID 
o ~ ~ - 0 3  mmoa LIOUID 
0 MEA-01 EL715501 LIOUID 
0 MEA-03 RAl1602 LIPJID 

388 0 MEA-03 COSO-01 LIOUID 
8991001388 0 M U - 0 3  CO6O-OlE LIQUID 

3 SAUPLE S99T001388 0 M U - 0 3  NB94-01 LIOUID 
3 SWLS s991aoi~88 o ~ a - 0 3  m 9 w m  LIQUID 
3 SAMPLK 8 9 9 T 0 0 1 3 8 8  0 MEA-03 RU10601 LIOUID 
3 SAMPLS 8 9 9 1 0 0 1 3 8 8  0 MEA-03 RU1060lE LIOUID 
3 SAUPLE 5 9 9 1 0 0 1 3 8 8  0 MEA-03 CS13401 LIOUID 
3 SAUPLE 8 9 9 T 0 0 1 3 8 8  0 M U - 0 3  CS13401E LIWID 
3 SAUPLB S99T001388 0 OGEA-03 CS13701 LIOUID 

S99T001388 0 MEA-03 CS13701S LIOUID 
S99T001388 0 M E A - 0 3  CE 

899~001388 a wm-03 c8i440a8 LIQUID 
3 S W L E  S99T001388 0 MEA-03 EL715401 LIOUID 
3 -LE 8 9 9 T 0 0 1 3 8 8  0 MEA-03 m l 5 4 0 2 E  LIOUID 
3 S99T001388 0 MEA-03 W 1 5 5 0 1  LIQUID 
3 ~ 9 9 ~ 0 0 1 3 8 0  o wtu-03 mi550as LIWD 
3 SAUPLE S99T001388 0 MEAL-03 EA11601 LIQUID 
3 SAMPLE b99T001388 0 M U - 0 3  W 1 6 0 1 E  LIPOID 
1 D W  8 9 9 1 0 0 1 3 8 8  0 M E A - 0 3  C060-02 LIOUID 
4 s 9 9 ~ 0 0 1 3 e a  o f f i ~ 1 - 0 3  coso-om LIQUID 
4 D W  8 9 9 T 0 0 1 3 8 8  0 MEA-03 NB94-01 LIOUID 
4 m  S 9 9 T 0 0 1 3 8 8  0 M U - 0 3  NB94-01E LIOUID 
4 D W  S99T001388 0 MEA-03 RU10601 LIQUID 
4 D W  899~001388 o MEA-O~ uuto6oaz LIQUID 
4 

1 
4 D W  599TOOl388 0 M U - 0 3  C813701 LIQUID 
4 nm S99100138B 0 MEA-03 CS13702E LIOUID 

5.083.-03 

1 

8.037.-03 

1 

1 

1 

1 

1 

1 
1 

1 
1 

1 

N/A 

n/A 
N/A < 

N/A 
N/A < 

A 
N/A c 

n/A 

n/A 
nfA 

n / A  < 

N I A  
N/A < 

N/A 
n/A < 
n/A 
n/A < 

nfA 
3 .53.-01 

1 

< 5 . 1 5 e - 3  

1 
c7.76.-1 

1 
4 . 9 4 . - 1  

1 

2.52.+01 

1 

5.41.-03 

2 . 9 7  

8 . m - 0 3  
1 . 9 3  

ca .o i . - r l  
<1.89.-4 

c3.23.-3 

<1.55.-4 

< 4 . 0 1 e - 1  

<1.66. -3  

r5.76.-4 
< 4 . 1 0 - - 4  

c2.88.-3 

3.530.-02 

9 . 7 3  

5.145.-03 

n/* 
7.759.-01 

n/a 
3.939.-02 

n/e 
1.520.102 

0 , 1 0 0  
6.271.-01 

nla 
8 . 4 0 4 e - 0 3  

n/a 

n/a 

n/. 

1.540.-01 

1.131e+OO 

3.54.-02 
9 . 3 2  

15.00.-3 

n/. 

-/a 

4. 
2.46.+02 

0.100 

<7.92.-1 

~ 3 . 9 4 . - 2  

1 0 6 . 4 3 3  % R.COV.W 

1.970 0 C t  Error 
1 0 1 . 7 7 5  % R.cov.v 

1.930 % C t  Srror 
u c i / m L  
u c i / m L  

uci fmL 

UCifmL 

uci/mL 
u c i / m L  

u c i / m L  
u c i / m L  

UCifmL 

UCifmL 

% C t .  Error 
5.15.-003 uCi/mL 

% C t .  Kiror 
0 . 7 7 6  uCi/mL 

% C t .  Krmr 
3 . 9 4 . - 0 0 1  uCi/mL 

% C t .  xrror 
u c i / m L  

% c t .  Error 
0.618 uci/mL 

% et .  xrmr 
8.40.-003 u c i / m L  

0 . 1 5 4  uCi/mL 

% C t .  Error 

% ct .  xrzor 

% C t .  B r m T  

1 . 1 3 2  uCi/mL 

0 . 1 8 3  RPD 
9 . 3 1 0  I C t  Error 

RPD 
% ct  BTrDI 
RPD 

% C t  Krrer 
RPD 

% C t  BT*DT 
2 . 4 1 0  RPD 

0.100 % C t  Erroe 

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



worklistdata2 Version 3.0 01/04/99 HNF-1683 REV. 0 Page: 2 
08/26/99 16:22 

LABCORE Completed Worklist Report for Worklist# 30816 
Seq ' l w e  Sample# K A 'lest Matrix Actual kound UL or Yield U nit 
I Dop 899T001388 0 

I DUP S992001388  0 

I D W  S99TOOl3B8 0 

4 D W  5992001388  0 

4 D w  B ( 1 0  

4 9 8 0  
1 9 8 0  

4 Dop 599T001388 0 

5 SAMPLI 899T001389  0 

5 SAMPLE 999T001389 0 

5 SUIPLI 8992003389  0 

8992001389  0 

59920013119 0 

5 SUIPLS 999T001389 0 

5 SAMDL8 999T001389 0 

5 SAMPLE 599T001389 0 

5 SAMPLE 599T001389 0 

5 SAMPLE 999T001389 0 

5 W L K  8992001389  0 

5 SAMPLE 999T001389 0 

6 Dop 5992001389  0 

6 Dop 

6 D w  
6 DUP 999T001389 0 

6 Dm 9992001389  0 

999T001389 0 

599T001389 0 

6 Dop 9991001389  0 

h D w  5992003319  0 

6 Dop 5992001389 0 

6 Dop 899T001389 0 

6 D W  5992001389 0 

S D w  599T001389 0 

S D w  9991003389  0 

6 Dop 899T001389  0 

6 Dop 9992001389 0 

6 Dop 9992001389  0 
6 Drn 999T001389 0 

7 SAMPLl S992001390  0 

LE 899T001390 0 

1 W L S  S99T001390 0 

7 SAMPLE 8992001390  0 

7 SAMPLE 599T001390 0 

WEA-03 CE14401 LIQUID <6.18.-1 
W E A - O ~  c ~ i 4 1 o a ~  LIQUID 1 

SEA-03 misIoa LIQUID <8.40.-~ 
MEA-03 m i s 4 o a ~  LIQUID 1 

MEA-03 mns5oa LIWID < i . ~ . - i  
EGEA-03 mi55oa~ LIQUID 1 

MU-03 mama LIQUID ~1 .13 .0  
W E A - O ~  w a 6 o a x  LIQUID 1 

EGEA-O~ c060-02  LIQUID n/A 
WEA-03 co6o-oaE  LIQUID N/A 

MEA-03 m 9 4 - o a  LIQUID n/A c 

G E A - 0 3  NB94-02E LIQUID N/A 

-EA-03 RU10601 LIQUID N/A c 

W E A - O ~  Ruiosom LIQUID ND. 

EGEA-03 c s i 3 4 o a  LIWID N/A < 

WEA-03 c s i 3 4 o a ~  LIQUID N/A 

EGM-O~ csis~oa LIQUID n/A 
W E A - O ~  c s i 3 7 o a ~  LIQUID n/A 
WEA-03 CIS14402 LIQUTD N/A < 
WEAL-03 CE14402B LIQUID N/A 

WEA-03 m l 5 4 0 l  LIQUID N/A c 

EGEA-O~ mi51oa~ LIQUID N/A 

M M - O ~  mi550a LIWID WA < 

WEA-03 m i 5 5 o a ~  LIQUID n/A 
M M - O ~  w a 6 o a  LIQUID wli 

ffim-03 cow-oa LIWID 3.79a-oa 
WEAL-03 COSO-028 LIQUID 1 

EGOPI-03 NB94-02 LIQUID c5.08.-3 

MEA-03 NB94-01E LIQUID 1 

MEA-03 RU10601 LIQUID <7.69.-1 
=EA-03 RU10601B LIQUID 1 

WEA-03 c s i 3 4 o a  LIWID a . 9 i . - a  
W E A - O ~  c s i 3 4 o a 1  LIQUID 1 

~ m - 0 3  cs13'1oi LIWID 1 . 1 0 . m  
WEA-03 c s i 3 7 o a ~  LIQUID 1 

W E A - O ~  ~ 8 1 4 4 0 1  LZQUTD <s.aa.-i  

MEA-03 CEl44OZE LIQUID 1 

WM-a3 ~ 1 5 4 0 ~  LIWID <8.08.-3 
SEA-03 m i ~ ~ o a ~  LIWID 1 

EGEA-03 mi55oa LIQUID ci.5a.-I 
WEA-03 m i 5 5 o a ~  LIQUID 1 

WEA-03 W ' 2 6 0 2  LIQUID <1.11.0 
MEA-03 RU1601E LIQUID 1 

WEA-03 coso-oa LIWID n/A 
G E A - 0 3  COSO-018 LIQUID N/A 

wu1.03 nnv*-oa LIQUID U/A < 

W E A - O ~  m 9 4 - o a ~  LIQUID N/A 

WEA-03 PA11601E LIQUID N/A 

WEA-03 RUlOGOl LIQUID N/A c 

<6.48.-1 

n/= 
<9.53..3 

n/a 
<1.53.-1 

n/. 
<i.ia.o 

n/. 
3.79o.-oa 

8 .19  
5.084.-03 

n/a 
7 .691a -01  

n/a 
3.909.-01 

n/. 
2.480.+02 

0 .100  

6 . 2 1 1 ~ - 0 1  

n/a 
8.078.-03 

n/. 
1.522.-01 

n/. 
1.12a.+00 

n/a 
3 .77a-oa  

8.60 
<4.97.-3 

n/. 

n/. 
c3 .88e-1  

n/a 
1.46.+01 

0.100 

c6.19.-1 

n/a 

n / i  
ci.5a.-i 

n/a 
cl.ia.o 

n / i  
3.940*-02 

8 . 4 1  

5.499.-03 

<7.70.-1 

~9.41.-3 

n/a 
7.851.-01 

RPD 
% C t  Error 

RPD 
% C t  Error 

RPD 
a Ct Error 

RVD 
% C t  Error 
uc i /mL 
% c t .  Error 

5.08.-003 UCi /Y .  
% C t .  Krror 

(1.769 U C I h L  
0 C t .  Error 

3.91.-001 UCi/mL 
% C t .  Error 
uci/mL 
% C t .  llrror 

0 . 6 1 2  uci/rr. 
I C t .  Error 

8.08 . -003 uCi/mL 
% C t .  Error 

0 .152  UCi /U.  
% C t .  Error 

1.m uci /mL 

o . 5 ~  RPD 
a c t .  grror 

8 . 6 0 0  % C t  Error 
RPD 

a C t  Error 
RPD 

% C t  Error 
RPD 

% C t  BTTD. 
0 .810  R9D 
0 .100  % C t  Error 

RPD 
% C t  Error 

RPD 
% C t  Error 

RPD 
% C t  ErTOT 

RPD 
0 C t  Error 
uc i /mL 
% C t .  Error 

5.50.-003 uCi/mL 

0 .785  uCi/mL 
% C t .  Error 

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



worklistdata2 Version 3.0 01/04/99 Page: 3 

HNF-1683 REV. 0 08/26/99 16!22 

LABCORE Completed Worklist Report for Worklist# 30816 
Seq 'Type Sample# K A 'Test Matrix Actual 
7 SAMPLE 8991001390 0 MEAL-03 R 0 1 0 6 0 l E  LIQUID N/A 

7 SAMPLE S99T001390 0 MEA-03  C613401 LIQUID U/A < 

7 EANDSL 5991001330 0 MEA-03 C613401k LIWID #/A 
7 SAMPLE 5991001390 0 M E A - 0 3  C513702 LIWID N/A 
7 S991001390 0 MEA-03 C613701X LIQUID N/A 
7 SAMPLE 01 LIQUID n/A < 
7 SAMPLE O l E  LIQUID U/A 

7 SAMPLE 899T001390 0 MEA-03  Ell15401 LIQUID N/A < 

7 SWLE ~ 9 9 ~ 0 0 1 3 9 0  o .om-03 Ell154021 LIQUID n/x 
7 SAMPLE 8992001390 0 M a - 0 3  EO15501 LIQUID N/A < 

7 SAMPLE 8991001390 0 MEA-03 BV155011 LIQUID N/A 
7 SAMPLE ~ 9 9 ~ 0 0 1 3 9 0  o MEA-03 w a s o a  LIQUID n/A < 

7 SAMPLE 599T001390 0 MEA-03  PA21602E LIQUID N/A 

8 DUP 899T001390 0 M a - 0 3  CO60-02 LIQUID 3.94.-01 
8 D o p  S99r001390 0 MEA-03 C060-011 LIWID 1 

8 D  TO01390 0 SEA-03 m94-018 LIQUID I 
8 Dop 90 0 MEA-03  RU10601 LIQUID <7.85.-1 
8 DOP 90 0 MEA-03 RUlOKOlE LIQUID 1 
8 DUP 90 0 MEA-03  CS13402 LIQUID ~3.95.-1 
B DVP 90 0 -EA-03 C813401E LIWID 1 

8 Dop TO01390 0 MEA-03 CS13701E LIQUID I 

8 Dop 999T001390 0 MEA-03 CE1440lK LIQUID 1 
8 DUP 599T001390 0 MEA-03 BU15401 LIQUID c8.84.-3 

8 D v p  8992001390 0 WEAL-03 BU15401. LIWID 1 

8 DOP 599T001390 0 MEA-03  Ell15501 LIWID ~1.55.-1 
e r n  599T001390 0 MEA-03  W 1 5 5 0 1 Z  LIQUID 1 

8 nop 599T001390 0 MEA.03 W 2 6 O l B  LIQUID 1 

8 D  TO01390 0 MEA-03  NB94-01 LIQUID c5.5Oe-3 

8 DOP 90 0 MEA-03  CS13701 LIQUID 1.54.+02 

8 Dop 899T001390 0 MEA-03 CE14401 LIQUID < 6 . 3 1 e - 1  

8 Dop 599T001390 0 9QEA-03 RUlbO2 LIQUID rl.14.0 

Comments Section: 
Comments for sample# S99T001388 and test @GEA-03 

Comments for sample# S99T001389 and test @GEA-03 

Comments for sample# S99T001390 and test @GEA-03 

DL=O => &a. 

DL=O => n/a. 

DL=O = >  n/a. 

bound UL or Yield U nit 
n/a % Ct. Error 

a/. 0 Ct. Error 

0,100 % Ct. Brmt 

3.949.-01 3.95.-002 uCi/mL 

2.540.+02 uci/mL 

6.308.-01 0.631 uCi/mL 
n/. 'L ct. &=or 

8.$4.-003 uCi/mL 8.837.-03 

a/. 0 Ct. B r m r  

1.549.-01 0.155 uci/mL 
n/a % Ct. Ermr 

n/a 0 Ct. Error 

1.136.+00 1.136 uCi/mL 

3.4le-02 14.130 RPD 
9.17 9.170 I Ct Error 

c5.12.-3 RPD 
U/. I Ct Exre* 

n/i Q Ct Brror 

n/a I Ct Error 

0.100 0.100 % Ct zrror 

n/a % Ct Error 

n/a I Ct Errol 

a/. 0 Ct Error 

a/. % ct xrzor 

<7.68.-1 RPD 

< 3 . 8 8 . - 1  RPD 

2.45.+01 3.607 RPD 

<s.ao.-i RPD 

c8.41.-3 RPD 

r1.52.-1 RPD 

<1.11.0 RPD 

Final page for worklist# 30816 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
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worklistdata2 Version 3.0 01/04/99 
08/26/99 1 6 2 2  

HNF-1683 REV. 0 Page: 4 

LABCORE Completed Worklist Report for Worklist# 30816 
seq ' I w  Sample# K A 'lest Matrix A ctual Found UL 0: Yield U nit 
Analyst Signature Date Analyst Signature Date 

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



HNF-1683 REV. 0 
Puge: 1 08/17/99 10.14 

W.S2 
LABCORE Data Entry Template for Worklist# 30816 

Analyst: j J 4  Instrument: GEAOO Book# qb83-3 
Method: LA-548-121 Rev/Mod k'd 
Worklist Comment: AP103 GRAB99,  QGEA-03, STD=l.OmL skm 

s Type Sample# R A Test Matrix Group# Project 

1 STD @GEA-03 LIQUID 

2 BLNK @GEA-03 LIQUID 

3 SAMPLE S99T001388 0 @GEA-03 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: CE14402 , CE14402E. C060-02 , C060-02E. CS13402 , 

CS13402E. CS13702 , CS13702E. EU15402 , EU15402E. EU15502 , 
EU15502E, NB94-02 , NB94-02E. RA22602 , RA22602E. RU10602 , 
RU10 6 0 2 E 

4 DUP S99T00138R 0 @GEA-03 LIQUID 

5 SAMPLE S99T001389 0 @GEA-03 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: CE14402 , CE14402E, CO60-02 , C060-02E, CS13402 , 

CS13402E. CS13702 , CS13702E, EU15402 , EU15402E. EU15502 , 
EU15502E, NB94-02 , NB94-02E. RA22602 , RA22602E. RU10602 , 
RU 1 0 6 0 2 E 

6 DUP ~ 9 9 ~ 0 0 1 3 8 ~  n @GEA-03 LIQUID 

7 SAMPLE S99T001390 0 @GEA-03 LIQUID 99000326 AP103 GRAB99 
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 

S99T001390 0 @GEA-03 LIQUID 8 DUP 

Final page for worklist # 30816 

Datu Entry Comtr1ent.v: 

S = Worklist Slot Nuinher, K = Rq~lic.ute Nuiiiber, A = Aliquot Code. 
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HNF-1683 REV. 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 25-AUG-1999 13:20:14.63 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30816 
Sample ID: WL30816-STD 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

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

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dka3OO:[spec.GEA2]2g2602.cnf 
Geometry: 42 *, t i ~ 2 6 - 3 7  
count Time: 0 00:50:00.00 sec 
Real Time: 0 00:50:23.89 sec 
Dead Time: 0.8% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 25-AUG-1999 12:29:18.34 
Decayed to: 25-AUG-1999 12:29:18.34 
Standard Deviations: 2 
Analysis Library: ENVGEA 

Background Subtract: DKA30O:[SPEC.GEA2]2GBACK 
Analyst: MB 

>>>>>>>>>> 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 

0 661.71* 5652 1.47 1323.30 1315 15 2.9 
0 1173.18 2792 1.99 2346.37 2336 21 4.3 
0 1332.38 2440 1.90 2664.85 2655 17 4.1 

CS-137 8.25 
CO-60 5.51 
CO-60 5.32 
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HNF-1683 REV. 0 
Page : 2 

Acquisition date : 25-AUG-1999 12:29:18 
Summary of Nuclide Activity 
Sample ID : WL30816-STD 

Total number of lines in spectrum 3 

Number of lines tentatively identified by NID 3 100.00% 
Number of unidentified lines 0 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCifL uCifL 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 5.4083+00 5.408Ef00 0.161E+00 2.97 
CS-137 30.00Y 1.00 8.2553+00 8.2553+00 0.242E+OO 2.93 - - - - - - - - - - - - - - - - - - 

Total Activity : 1.366Ef01 1.3663+01 

Grand Total Activity : 1.3663+01 1.3663+01 

Flags: "K" = Keyline not found "M" = Manually accepted 
rtErr = Manually edited *#AIt = Nuclide specific abn. limit 
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HNF-1683 REV. 0 

Minimum Detectable Activ 
Sample ID : WL30816-STD 

Bckgnd 
Nuclide Sum 

BE-7 
NA-24 
X-40 
AR-4 1 
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 
RURH-10 6 
AG-108m 
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-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

TE-123m 

TE-125m 

278. 
3. 

101. 
18. 

106. 
274. 
143. 
174. 
143. 
147. 
166. 
384. 
223. 
223. 

7. 
50. 
165. 
124. 
228. 
145. 
126. 
303. 
251. 
268. 
388. 
157. 
278. 
290. 
248. 
293. 
336. 
272. 
145. 
149. 

9. 
330. 
179. 

1 .  
340. 
312. 
312. 
329. 
34. 

307. 
259. 
248. 
314. 
178. 
349. 
269. 
127. 

ity Report 

Energy 
(keV) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

727.18 

Page : 3 
Acquisition date : 25-AUG-1999 12:29:18 

MDA 
(uCi/L) 

7.20373-01 
2.56373-02 
1.0908Et00 
5.63723-02 
9.61453-02 
5.04703-01 
8.80183-02 
9.78823-02 
8.65203-02 
1.95743-01 
2.34383-01 
8.69413-02 
1.65133+01 
7.46503-02 
4.30243-02 
2.39623+01 
9.76413-02 
3.31243-01 
7.72313-02 
1.39683+00 
8.12063-02 
1.39943+00 
9.98863-02 
9.48443-02 
4.62113-02 
7.14423-02 
2.28733-01 
1.34143+01 
1.38923+01 
7.30523-02 
1.85933+00 
9.01063-02 
6.90943-02 
8.86543-02 
8.40653-02 
4.53203-02 
2.75823-01 
4.13793-02 
7.51363-02 
3.16963-01 
6.33453-01 
1.31453-01 
1.82943-01 
1.59443-01 
9.01883-02 
2.02313-01 
5.91803-02 
7.22173-02 
7.99463-01 
1.01343+01 
1.1154E+00 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL30816-STD Acquisition date : 25-AUG-1999 12:29:18 

Nuclide sum (keV (uCi/L) 
Bckgnd Energy MDA 

PB-2 12 
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-2 3 7 

NP-239 
PU-239 
AM-241 
AM-243 

~ ~ - 2 . 3 8  

369. 
176. 
306. 
336. 
394. 
181. 
309. 
296. 
255. 
348. 
376. 
159. 
258. 
393. 
305. 
306. 
150. 
317. 
326. 

283. 
284. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 

312.17 
245.34 

1001.03 
63.29 

185.71 

101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

57.78 

86.48 

1.05563-01 
1.66593-01 
2.92833-01 
1.11963+00 
1.17093+00 
3.97143-01 
4.33833+00 
2.00423-01 
7.28533+01 
1.44723-01 
4.31233+01 
1.64593+01 
2.77143+00 
7.11013-02 
4.21293-01 
1.65273-01 
3.71313-01 
1.77893-01 
5.65793+02 

1.13953-01 
3.8112~-01 

216 



HNF-1683 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30816 
Sample ID: WL30816-BLNK Removed by: 
Sample Size: 1.00000E-04 L 

* 222-5 Laboratory Counting Room 25-AUG-1999 15:55:18.07 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Dilution Factor: 1.00000E+00 k- 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 Verified by: 
File Number: dka3OO:[spec.GEA2]2g2603.cnf 
Geometry : 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:30:23.58 sec 
Dead Time: 0.3% 

8-26-$$ 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 25-AUG-1999 13:24:23.60 
Decayed to: 25-AUG-1999 13:24:23.60 

Analysis Library: ENVGEA 

Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

Standard Deviations: 2 

Analyst: szc 

>>>>>>>>>> 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 1460.74* 24 1.82 2921.65 2912 15180.1 K-40 1.79 
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"F-1683 REV. 0 
Page : 2 

Acquisition date : 25-AUG-1999 13:24:23 
Summary of Nuclide Activity 
Sample ID : WL30816-BLNK 

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

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 

UYX I. [ T o + o o  1.791E+UU - 
-I. 

Grand Total Activity : 1.791E+00 1.791E+00 

Flags: "K" = Keyline not found I'M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 
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Minimum Detectable Activity Report Page : 3 
Sample ID : WL30816-BLNK Acquisition date : 25-AUG-1999 13:24:23 

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- 10 6 
AG- 108m 
CD-109 
AG-11 OM 
SN-113 

SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-137 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
ELI-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-2 10 

TE-123m 

XE-13lm 

Bckgnd Energy 
Sum (kev) 

90. 
21. 
21. 
58. 

147. 
38. 
37. 
47. 
34. 
30. 
41. 
160. 
145. 
144. 
13. 
33. 
52. 
45. 
98. 
67. 
48. 
179. 
57. 
100. 
206. 
69. 
85. 

170. 
140. 
140. 
207. 
135. 
62. 
40. 

293. 
25. 

199. 
75. 
6. 

207. 
189. 
189. 
207. 
30. 

179. 
89. 

161. 
159. 
59. 
162. 
138. 

477.59 
1368.55 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 

1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
661.66 

1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

219 

MDA 
(uCi/L) 

1.39813+00 
1.88163-01 
2.67343-01 
2.41993-01 
1.2510E+00 
1.57613-01 
1.5738E-01 
1.71133-01 
3.32053-01 
2.03543-01 
4.04903-01 
1.89773-01 
4.4739E+01 
2.0200E-01 
1.89493-01 
6.59483+01 
1.89303-01 
6.8489E-01 
1.72093-01 
3.23003+00 
1.72613-01 
3.62203+00 
1.65253-01 
1.9726E-01 
1.13443-01 
1.61643-01 
4.32943-01 
3.45343+01 
3.51913+01 
1.7152E-01 
4.92183+00 
2.14743-01 
1.55063-01 
1.60253-01 
4.00823-01 
8.87733-01 
1.1820E-01 
6.08993-01 
1.29973-01 
1.97493-01 
8.29733-01 
1.65843+00 
3.50783-01 
5.76113-01 
4.10433-01 
1.80443-01 
5.49243-01 
1.42143-01 
1.43093-01 
1.8414E+00 
2.45483+01 



HNF-1683 REV. 0 
Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL30816-BLNK Acquisition date : 25-AUG-1999 13:24:23 

Nuclide 

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 

Bckgnd 
sum 

58. 
216. 
128. 
178. 
205. 
210. 
76. 

190. 
180. 
168. 
139. 
171. 
34. 

172. 
207. 
180. 
179. 
52. 
175. 
204. 
176. 
174. 

Energy 
W e V )  

727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 

88.47 
57.78 
312.17 
245.34 

1001.03 
63.29 

86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

84.37 

185.71 

MDA 
(uci/L) 

2.5764E+OO 
2.71513-01 
4.76353-01 
1.66713+00 
2.96143+00 
2.8796E+00 
8.77543-01 
1.14553+01 
5.26213-01 
1.98383+02 
3.10743-01 
9.81843+01 
2.66233+01 
7.59863+00 
1.74133-01 
1.0881E+00 
4.27363-01 
7.5751E-01 
4.5000E-01 
1.50463+03 
1.0092E+00 
3.0105E-01 
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HNF-1683 REV. 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 25-AUG-1999 18:52:52.22 * 

Worklist #: 30816 

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

Sample ID: ~ 9 9 ~ 1 3 8 8 - s ~ ~  Removed by: 
Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 x- 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dka3OO:[spec.GEA2]2g2604.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:53:11.70 sec 

Geometry: 44 8-2i-T 
Dead Time: 13% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 25-AUG-1999 15:59:10.88 

Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: MB 
Background Subtract: DKA300:[SPEC.GEA2]2GBACK 

Decayed to: 25-~u~-i999 i5:59:10.88 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 14:49:30.70 
Date of last efficiency calibration: 3-MAY-1999 15:00:48.42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

1. 0863+03 
0 74.91* 2585 1.00 149.74 147 7 50.5 f- l - 4  AM-243 191. 

1.0633+04 
3 ?'. PB-212 

0 84.63 4141 1.48 169.19 167 7 31.9 TH-228 
0 661.80* 4476211 1.51 1323.48 1315 17 0.1 CS-137 2.5243+05 

0 1173.37 470 1.57 2346.76 2338 16 14.9 CO-60 35.7 

0 1332.66 417 2.20 2665.40 2658 16 12.8 CO-60 35.1 

0 795.94 472 1.42 1591.77 1586 13 25.3 

0 1323.07 909 2.30 2646.23 2638 16 8.1 
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Page : 2 
Acquisition date : 25-AUG-1999 15:59:10 

Summary of Nuclide Activity 
Sample ID : S99T1388-SAM 

Total number of lines in spectrum 7 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 6 85.71% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 3.5333+01 3.5333+01 0.3443+01 9.73 
CS-137 30.00Y 1.00 2.5243+05 2.5243+05 0.002E+05 0.10 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

- - - - - - - - - ----- ---- 
p L 4  -99 Total Activity : 2.6433+05 2.6433+05 

Grand Total Activity : 2.6433+05 2.6433+05 

Flags: "KBs = Keyline not found "M" = Manually accepted 
"3" = Manually edited IIA" = Nuclide specific abn. limit 

222 
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Minimum Detectable Activity Report Page : 3 
Sample ID : S99T1388-SAM Acquisition date : 25-AUG-1999 15:59:10 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH- 10 6 

CD-109 
AG-11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-12 5m 
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 

Bckgnd 
Sum 

144942. 
24. 
318. 
47. 
188. 

134279. 
381. 
409. 
472. 
165. 
150. 

145846. 
75389. 
75378. 

7. 
64. 

319. 
2304. 

92201. 
32605. 
2308. 

123498. 
79986. 

141085. 
160846. 
33845. 

157375. 
138131. 
105315. 
135148. 
161579. 
134404. 
34074. 

447. 
15. 

162013. 
55583. 

7. 
158748. 
156735. 
156734. 
152570. 

50. 
124011. 
118423. 
110194. 
141439. 
37385. 

141796. 
105483. 

2261. 

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 
22:; 

MDA 
(uci/L) 

6.29623+02 
2.35543+00 
7.26623+01 
4.69433+00 
4.8630E+00 
4.48613+02 
5.41473+00 
5.67243+00 
5.90583+00 
7.9730E+00 
8.56933+00 
6.98483+01 
1.1509E+04 
5.20603+01 
1.61013+00 
1.03163+03 
5.14493+00 
5.28693+01 
5.90873+01 
7.75863+02 
1.28533+01 
1.3 49 1E+03 
6.66173+01 
8.51613+01 
4.09573+01 
3.90943+01 
2.10603+02 
1.32813+04 
2.87393+04 
6.22253+01 
1.76933+03 
7.92583+01 
3.93863+01 
5.79503+00 
9.1684E+OO 
4.33933+01 
1.83093+02 
1.6011E+00 
7.12573+01 
3.1412E+02 
6.27693+02 
1.26713+02 
8.40413+00 
1.54003+02 
7.37843+01 
2.27873+02 
5.13403+01 
3.91953+01 
6.59893+02 
1.54543+04 
1.74543+02 



HNF-1683 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1388-SAM Acquisition date : 25-AUG-1999 15:59:10 

Nuclide sum (kev) (uCi/L) 
Bckgnd Energy MDA 

BI-214 
PB-2 14 
RA-224 
RA-226 
AC-228 
TH-229 
U-2 3 2 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-2 3 5 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 

33492. 
134136. 
156262. 
200444. 

303. 
123233. 
106405. 
135074. 
154353. 

175. 
108181. 
197852. 
124157. 
130994. 

195. 
133655. 
156520. 
107100. 

609.31 
351.92 
240.99 
186.10 
911.21 
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 

8.55983+01 
6.15993+02 
1.01253+03 
1.13163+03 
1.9534E+01 
1.95053+02 
8.92723+04 
1.15233+02 
3.63123+04 
6.61493+02 
3.16983+03 
6.83893+01 
4.08233+02 
1.58333+02 
1.63863+01 
1.68973+02 
5.50253+05 
4.33983+02 
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HNF-1683 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-5 Laboratory Counting Room 26-AUG-1999 01:16:27.99 * 

Worklist #: 308x6 
Sample ID: S ~ ~ T I ~ ~ ~ - D U P  Removed by: 

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

%uu-- Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dka30O:[spec.GEA2]2g2606.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:52:33.51 sec 
Dead Time: 13% 

Geometry : 44 g-26-V 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample count Time: 25-AUG-1999 22:23:23.24 
Decayed to: 9-AUG-1999 0O:OO: 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst : SLH2 
Background Subtract: DKA300:[SPEC.GEA2 

>>>>>>>>>> CALIBRATION INFORMATION 

0.00 

2GBACK 

<<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 14:49:30.70 
Date of last efficiency calibration: 3-MAY-1999 15:00:48.42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

p j5  AM-243 255. 
PB-212 1.4733+03 

2568 1.34 168.91 167 7 50. TH-2 2 8 6.705E+03 
CS-137 2.4603+05 

I 2 * Y b +  

0 74.99* 3448 0.85 149.90 148 

0 84.50 

0 795.96 439 2.02 1591.82 1586 12 25.7 

0 1323.06 927 1.87 2646.20 2638 17 7.5 

0 661.76* 4357572 1.51 1323.40 1315 17 0.1 

0 1173.40 466 1.69 2346.82 2338 18 15.4 CO-60 35.6 

0 1332.51 416 2.07 2665.11 2656 16 11.7 CO-60 35.2 
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Summary of Nuclide Activity 
Sample ID : S99T1388-DUP 

Page : 2 
Acquisition date : 25-AUG-1999 22:23:23 

Total number of lines in spectrum 7 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 6 85.71% 

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 
CO-60 5.27Y 1-01 3.5143+01 3.536E+O1 0.330E+01 9.32 
CS-137 30.00Y 1.00 2.4573+05 2.4603+05 0.002E+05 

r n 7  ._ 

- r  
L. z J - 4 9 I w U L  0.839E+02 - - - - - - - - - - - - - - - - - - 

Total Activity : 2.5403+05 2.544@+05 

2-6-99 
Grand Total Activity : 2.5403+05 2.5443+05 

Flags: "K" = Keyline not found "MIq = Manually accepted 
WE11 = M anually edited @@At8 = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : S99T1388-DUP 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-7 5 
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 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

AG-108m 

TE-123m 

XE-13lm 

Bckgnd 
Sum 

140181. 
0. 

316. 
0. 

159. 
130423. 

366. 
372. 
446. 
185. 
161. 

142002. 
73605. 
73595. 

16. 
74. 

301. 
2117. 

89821. 
31918. 
2139. 

120734. 
82672. 

137218. 
156854. 
33306. 

153429. 
135490. 
102953. 
132505. 
157814. 
131077. 
33038. 

427. 
0. 

158341. 
53874. 

0. 
153906. 
153649. 
153645. 
148591. 

65. 
120857. 
115137. 
107694. 
138118. 
36392. 

138422. 
101570. 

2146. 

Energy 
(keV) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 

1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

727.18 

HNF-1683 REV. 0 

Page : 3 
Acquisition date : 25-AUG-1999 22:23:23 

MDA 
(uCi / L) 

Half-Life too short 

Half-Life too short 

7.7177E+02 

7.24403+01 

5.1610E+00 
6.75373+02 
5.51683+00 
6.31063+00 
6.78173+00 
1.09563+01 
9.31233+00 
7.60193+01 
1.14063+04 
6.16503+01 
2.59073+00 
1.35333+03 
5.0012E+00 
6.0910E+01 
7.86433+01 
7.92173+02 
1.23823+01 
1.36823+03 
7.09833+01 
9.30043+01 
4.46133+01 
4.71313+01 
2.10413+02 
1.33103+04 
2.84153+04 
2.65263+02 
4.68863+03 
7.85123+01 
3.93943+01 
1.38283+01 

4.67183+01 
4.52513+02 

Half-Life too short 
1.00683+02 
3.24103+02 
6.47623+02 
1.25353+02 
9.52613+00 
1.53083+02 
9.59633+01 
2.49613+02 
6.52613+01 
3.87113+01 
6.63073+02 
6.41283+04 
1.72963+02 

Half-Life too short 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1388-DUP Acquisition date : 25-AUG-1999 22:23:23 

Nuclide 

BI-214 
PB-214 
RA-224 
RA-226 
AC-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 

Bckgnd 
sum 

32564. 
0. 

152499. 
195410. 

299. 
120571. 
103545. 
132381. 
150051. 

203. 
105221. 
192761. 
120974. 
127053. 

191. 
130837. 
152106. 
103766. 

Energy 
(keV) 

609.31 
351.92 
240.99 
186.10 
911.21 
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 

MDA 
(uCi/L) 

Half-Life too short 
8.44423+01 

2.55963+04 
1.11743+03 
1.94923+01 
1.92 93E+02 
8.81073+04 
1.75073+02 
3.58033+04 
7.10303+02 
3.12633+03 
6.7504E+01 
4.0297E+02 
8.87353+02 
4.14463+03 
2.44143+04 
5.4245E+05 
4.27213+02 

228 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30816 
Sample ID: S99T1389-SAM Removed by: 
Sample Size: 1.00000E-04 L 

* 222-S Laboratory Counting Room 26-AUG-1999 04:15:22.72 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Dilution Factor: 1.00000E+00 jblLL 0 - 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 Verified by: 
File Number: dka3OO:[spec.GEA2]2g2607.cnf 

Count Time: 0 02:30:00.00 sec U 
Real Time: 0 02:52:46.93 sec 
Dead Time: 13% 

Geometry: 44 3- L6 -2$ 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 26-AUG-1999 01:22:04.41 
Decayed to: 26-AUG-1999 01:22:04.41 
Standard 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 15:00:48.42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 75.01* 3615 1.11 149.95 148 6 31.5$Pbf-rdrfAM-243 267. 
PB-212 1.519E+03 

0 84.72 3422 1.08 169.35 167 7 38.3 TH-228 8.7873+03 
0 661.77* 4406465 1.51 1323.42 1315 17 0.1 CS-137 2.4853+05 
0 795.94 471 1.80 1591.78 1587 11 22.5 
0 1173.47 507 1.72 2346.94 2340 15 13.2 CO-60 38.5 
0 1323.06 957 2.13 2646.20 2636 20 7.4 

446 1.76 2665.12 2659 CO-60 37.5 
29 1.84 2921.73 2912 K-4 0 25.0 

0 1332.52 
0 1460.79* 
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Page : 2 
Acquisition date : 26-AUG-1999 01:22:04 

Summary of Nuclide Activity 
Sample ID : S99T1389-SAM 

Total number of lines in spectrum 8 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 7 87.50% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay C o r r  Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uci/L 2-Sigma Error %Error 
it 4G - . L A .  5* 
CO-60 5.27Y 1.00 3.7883+01 3.788E+Ol 0.310E+01 8.19 
CS-137 30.00Y 1.00 2.4853+05 2.4853+05 0.002E+05 

-2; 

_(.. 1 p  7 - q  7 As-1 2 a?iW+cI- .r 
I.L V 

1 51.p~+n-3 -. a1 Q A 7 9 E + 1 7 ?  1 "-' - ^_.. . I - 0 - -  - 
1.311 r.68 o.fS;E+"; " . ? O ?  2. J b S E + U J  _I". L I - 

2 
71-***** ., 2 

Total Activity : 2.5913+05 2.591E+05 

.672E+02 2 . m L  u.8-nEFm - - - - - - - - - - - - - - - - - - 

Grand Total Activity : 2.5913+05 2.591E+05 p 26.5"i 
Flags: "K" = Keyline not found I'M'' = Manually accepted 

"E" = Manually edited "A" = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : S99T1389-SAM 

Nuclide 

BE-7 
NA-24 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG-11 OM 
SN-113 
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 
BI-214 

AG-108m 

TE-125m 

XE-13lm 

Bckgnd Energy 
Sum (kev) 

141600. 
25. 
47. 
164. 

132633. 
392. 
394. 
477. 
163. 
165. 

142618. 
74165. 
74152. 

5. 
82. 

312. 
2318. 

90705. 
32044. 
2359. 

121089. 
81932. 
138702. 
158436. 
33422. 

154898. 
135634. 
103720. 
134172. 
158643. 
132437. 
33563. 

427. 
21. 

158552. 
54563. 

11. 
156716. 
153969. 
153966. 
150106. 

46. 
121121. 
116170. 
108481. 
138497. 
36634. 

138950. 
102895. 

2208. 
33231. 

477.59 
1368.55 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 

1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

727.18 
609.31 

Page : 3 
Acquisition date : 26-AUG-1999 01:22:04 

MDA 
(uCi/L) 

6.22333+02 
2.37193+00 
4.71693+00 
4.55803+00 
4.45863+02 
5.49133+00 
5.56893+00 
5.93343+00 
7.92143+00 
8.97303+00 
6.90723+01 
1.1415E+04 
5.16363+01 
1.44563+00 
1.15963+03 
5.08433+00 
5.30233+01 
5.86073+01 
7.69183+02 
1.29923+01 
1.33593+03 
6.74213+01 
8.4439E+01 
4.06503+01 
3.88503+01 
2.0894E+02 
1.31613+04 
2.85213+04 
6.2000E+01 
1.75323+03 
7.86773+01 
3.90903+01 
5.66453+00 
1.0790E+01 
4.29283+01 
1.81413+02 
1.90233+00 
7.0800E+01 
3.1134E+02 
6.22133+02 
1.25693+02 
8.07813+00 
1.52203+02 
7.30793+01 
2.26093+02 
5.08033+01 
3.88013+01 
6.53253+02 
1.52633+04 
1.72493+02 
8.52663+01 

231 



HNF-1683 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1389-SAM Acquisition date : 26-AUG-1999 01:22:04 

Nuclide 

PB-214 
RA-224 
RA-226 
AC-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 

Bckgnd Energy 
sum (kev) 

132054. 
154243. 
197080. 

304. 
121295. 
104733. 
133314. 
151630. 

178. 
106245. 
194400. 
121261. 
127896. 

218. 
131901. 
152394. 
105220. 

351.92 
240.99 
186.10 
911.21 
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 

MDA 
(uCi/L) 

6.09813+02 
1.00593+03 
1.12213+03 
1.95543+01 
1.93513+02 
8.85683+04 
1.14483+02 
3.59903+04 
6.66903+02 
3.14143+03 
6.77903+01 
4.03453+02 
1.56453+02 
1.72633+01 
1.67863+02 
5.42963+05 
4.30153+02 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 Laboratory Counting Room 26-AUG-1999 07:43:38.42 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist if: 30816 
Sample ID: S99T1389-DUP 
Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 

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

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

dka3OO:[spec.GEA2]2g2609.cnf 
44 
0 02:30:00.00 sec 
0 02:52:32.90 sec 
13% 

W 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 26-AUG-1999 04:50:34.62 
Decayed to: 26-AUG-1999 04:50:34.62 
Standard 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 15:00:48.42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi f L 

75.32* 1985 

84.64 3167 
661.78* 4357242 
796.03 345 
1173.31 527 
1323.04 900 
1332.66 428 
1460.88* 36 

0.94 150.56 

1.32 169.20 
1.51 1323.43 
1.52 1591.95 
1.55 2346.64 
1.93 2646.17 
1.63 2665.40 
2.10 2921.92 

147 

167 
1315 
1586 
2338 
2637 
2658 
2914 

AM-243 147. j’ $ - r f i j s  PB-212 834. 
7 64.8 

7 41.2 TH-228 8.1323+03 
17 0.1 CS-137 2.457E+05 
11 31.4 
18 12.4 CO-60 40.0 
18 7.6 

CO-60 36.0 
K-40 30.8 

233 



Summary of Nuclide Activity 
Sample ID : S99T1389-DUP Acquisition date : 26-AUG-1999 64:50:34 

Total number of lines in spectrum 8 

Number of lines tentatively identified by NID 7 87.50% 
Number of unidentified lines 1 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCifL uCi f L 2-Sigma Error % 
I -,. a . " , a C :  - r-r 

d . d , L  I 
CO-60 5.27Y 1.00 3.7713+01 3.7713+01 0.3243+01 8 . 6 0  
CS-137 30.00Y 1.00 2.4573+05 2.4573+05 0.002E+05 

0 . 3 r n + U L  - -.I" 
a. .,A* 

f- L 6-n Total Activity : 2.5493+05 2.5493+05 

Grand Total Activity : 2.5493+05 2.549E+05 

Flags: "K" = Keyline not found tlM" = Manually accepted 
"3" = Manually edited "A" = Nuclide specific abn. limit 
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Page : 3 
Acquisition date : 26-AUG-1999 04:50:34 

MDA 
(uCi/L) 

6.17553+02 
1.95493+00 
5.46723+00 
4.89713+00 
4.42113+02 
5.43293+00 
5.66643+00 
5.93493+00 
8.23683+00 
8.58823+00 
6.87493+01 
1.1400E+04 
5.15673+01 
2.12683+00 
1.07833+03 
4.96763+00 
5.27993+01 
5.82213+01 
7.69503+02 
1.27633+01 
1.33443+03 
6.68913+01 
8.41023+01 
4.04043+01 
3.84363+01 
2.07663+02 
1.30933+04 
2.83983+04 
6.15623+01 
1.74853+03 
7.81773+01 
3.88453+01 
5.59763+00 
9.74963+00 
4.28733+01 
1.80673+02 
2.19743+00 
7.03193+01 
3.10023+02 
6.19483+02 
1.25433+02 
9.41173+00 
1.52333+02 
7.29453+01 
2.2487E+02 
5.06333+01 
3.86813+01 
6.5074E+02 
1.51953+04 
1.73093+02 
8.43863+01 

Minimum Detectable Activity Report 
Sample ID : S99T1389-DUP 

Nuclide 

BE-7 
NA-24 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH- 10 6 

CD-109 
AG- 110M 
SN-113 

SB-124 
SB-125 
TE-125m 
1-129 
1-131 
XE-13lm 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-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 
BI-214 

AG-108m 

TE-123m 

Bckgnd 
Sum 

139433. 
16. 
65. 

191. 
130412. 

384. 
408. 
477. 
177. 
150. 

141286. 
73966. 
73954. 

13. 
70. 

297. 
2298. 

89512. 
32070. 
2276. 

120814. 
80647. 
137595. 
156527. 
32711. 

153015. 
134233. 
102825. 
132282. 
157796. 
130757. 
33142. 

416. 
17. 

158146. 
54122. 

15. 
154592. 
152658. 
152657. 
149485. 

64. 
121324. 
115744. 
107307. 
137571. 
36407. 

137882. 
101969. 

2223. 
32546. 

Energy 
(kev) 

477.59 
1368.55 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 

1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

727.18 
609.31 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1389-DUP Acquisition date : 26-AUG-1999 04:50:34 

Bckgnd Energy 
Nuclide sum ( keV ) 

PB-214 130466. 351.92 6 
RA-224 152170. 240.99 9 
RA-226 195450. 186.10 1 
AC-228 268. 911.21 1 
TH-229 
U-232 
PA-233 
UTH-233 
PA-2 3 4M 

U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 

TH-234 

120559. 
103297. 
131634. 
149316. 

198. 
105500. 
192482. 
121430. 
128057. 

189. 
130392. 
151508. 
104193. 

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 

MDA 
uCi/L) 

053 6E+02 
9 9 09E+02 
11753+03 
83 97E+01 

1.92923+02 
8.79603+04 
1.13753+02 
3.57153+04 
7.00453+02 
3.13043+03 
6.7455E+01 
4.03733+02 
1.56553+02 
1.61433+01 
1.66893+02 
5.41393+05 
4.28053+02 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 26-AUG-1999 10:44:08.68 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30816 
Sample ID: S99T1390-SAM 
Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 

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

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dka300:[spec.GEA2]2g26lO.cnf 
Geometry : 44 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:53:22.55 sec 
Dead Time: 13% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 26-AUG-1999 07:50:16.24 
Decayed to: 26-AUG-1999 07:50:16.24 

Analysis Library: ENVGEA 
Analyst: MB 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

Standard Deviations: 2 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 14:49:30.70 
Date of last efficiency calibration: 3-MAY-1999 15:00:48.42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

75.08* 2949 

84.55 3047 
661.76* 4511810 
795.55 409 
1173.24 475 
1323.02 988 
1332.61 490 
1461.00* 31 

1.00 150.08 

1.38 169.02 
1.51 1323.39 
1.72 1591.01 
1.62 2346.50 
1.99 2646.12 
1.81 2665.31 
1.98 2922.16 

147 

167 
1315 
1585 
2338 
2639 
2657 
2913 

AM-243 218. 
PB-212 1.2393+03 
TH-228 7.8253+03 

7 44.4 

6 38.5 
17 0.1 CS-137 2.5443+05 
13 30.2 
17 15.4 CO-60 36.1 
18 7.4 
18 10.1 CO-60 41.2 

K-40 26.4 

,237 
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Summary of Nuclide Activity 
Sample ID : S99T1390-SAM Acquisition date 

Page : 2 
: 26-AUG-1999 07:50:16 

Total number of lines in spectrum 8 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 7 87.50% 

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 . _ -  ? r  ~. . ? T  .- 
I. "I L . "  "I I d " . * ,  

CO-60 5.27Y 1.00 3.9353+01 3.9353+01 0.3333+01 8.47 - 
CS-137 30.00Y 1.00 2.5443+05 2.5443+05 0.002E+05 

- - - - - - - - - - - - - - - - - - 
P-U'? Total Activity : 2.6373+05 2.6373+05 

Grand Total Activity : 2.6373+05 2.6373+05 

Flags: 18K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 
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Minimum Detectable Activity Report Page : 3 
Sample ID : S99T1390-SAM 

Nuclide 

BE-7 
NA-24 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH- 1 0 6 
AG- 10 8m 
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 
BI-212 
BI-214 

TE-123m 

TE-125m 

XE-13lm 

Bckgnd 
Sum 

145773. 
25. 
54. 

215. 
135194. 

392. 
415. 
512. 
152. 
158. 

146712. 
76503. 
76493. 

6. 
77. 

366. 
2368. 

93519. 
33400. 
2388. 

125461. 
85648. 

142162. 
162540. 
34188. 

158561. 
139535. 
105917. 
136069. 
164150. 
136187. 
34261. 

460. 
17. 

164545. 
56377. 

17. 
160301. 
158290. 
158292. 
153526. 

56. 
125400. 
119950. 
111285. 
142634. 
37518. 

143398. 
106264. 

2285. 
34079. 

- 
Acquisition date : 26-AUG-1999 07:50:16 

Energy 
(kev) 

477.59 
1368.55 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 

1099.25 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 

1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 
727.18 
609.31 

239 

MDA 
(uci/L) 

6.31423+02 
2.38223+00 
5.0109E+00 
5.18623+00 
4.50143+02 
5.49253+00 
5.71503+00 
6.14363+00 
7.67493+00 
8.79723+00 
7.00553+01 
1.15943+04 
5.24433+01 
1.5551E+00 
1.12793+03 
5.49893+00 
5.35823+01 
5.95073+01 
7.8524E+02 
1.3071E+01 
1.35983+03 
6.8930E+01 
8.54853+01 
4.11723+01 
3.92913+01 
2.11393+02 
1.33493+04 
2.88213+04 
6.24373+01 
1.78333+03 
7.97813+01 
3.94943+01 
5.87333+00 
9.88523+00 
4.37303+01 
1.84393+02 
2.26363+00 
7.16043+01 
3.15683+02 
6.30803+02 
1.27113+02 
8.8367E+00 
1.54863+02 
7.42573+01 
2.28993+02 
5.15563+01 
3.92653+01 
6.63603+02 
1.55113+04 
1.75433+02 
8.63443+01 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1390-SAM Acquisition date : 26-AUG-1999 07:50:16 

Bckgnd Energy 
Nuclide sum (keV) 

PB-2 14 
RA-224 
RA-226 
AC-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 

135461. 351.92 6 
158364. 240.99 1 
201830. 186.10 1 

308. 911.21 1 
125136. 
107039. 
135590. 
155537. 

184. 
109077. 
198758. 
125472. 
131433. 

232. 
135057. 
157339. 
107716. 

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 

MDA 
uCi/L) 

19 63 E+02 
01923+03 
13553+03 
96793+01 

1.96553+02 
8.95373+04 
1.15453+02 
3.64503+04 
6.76983+02 
3.18293+03 
6.8545E+01 
4.10383+02 
1.5860E+02 
1.77933+01 
1.69863+02 
5.51693+05 
4.35223+02 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30816 
Sample ID: S99T1390-DUP 
Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 

* 222-5 Laboratory Counting Room 26-AUG-1999 13:49:42.83 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

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

Detector ID: GEA2 Verified by: 
File Number: dka300:[spec.GEA2]2g26ll.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:52:30.96 sec 

Geometry: 44 Q&b./W- f-26-F 
I 

Dead Time: 13% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 26-AUG-1999 10:56:43.16 
Decayed to: 26-AUG-1999 10:56:43.16 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: MB 
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 15:00:48.42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 75.05* 2205 0.98 150.02 147 7 58.3 )-& AM-243 163. 
f”75 PB-212 926. 

0 84.22 2044 0.90 168.36 167 7 63.8 J r’ TH-228 5.249Ei03 
0 661.75* 4351900 1.51 1323.39 1315 17 0.1 CS-137 2.454E+05 
0 796.18 469 1.60 1592.26 1587 12 23.5 
0 1173.44 433 1.85 2346.89 2339 16 16.1 CO-60 32.9 
0 1323.06 924 1.78 2646.19 2636 19 7.9 
0 1332.60 416 2.11 2665.29 2656 16 11.2 CO-60 35.0 

241 



HNF-1683 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T1390-DUP 

Page : 2 
Acquisition date : 26-AUG-1999 10:56:43 

Total number of lines in spectrum 7 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 6 85.71% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uci/L 2-Sigma Error %Error Flags 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

CO-60 5.27Y 1.00 3.4243+01 3.4243+01 0.314Et01 9.17 
CS-137 30.00Y 1.00 2.4543+05 2.4543+05 0.002E+05 

L.2 I. U L  7 . 2 6 H - t - E  J .  -f++E+", d " .  2-4 

1 . Y l X  I. 00 5 . 2 4 ~ ~ + ~ 0 ~ 0 3  
r. m n 7  V i nn 1.- -- 

.I n... . _-  a r .  n.l r n  -. - - _. 
AM - " >  -7- ., - - - - - - - - - - - - - - - - - - 

8 - 2 6 - 7  Total Activity : 2.517Ef05 2.5173+05 

Grand Total Activity : 2.5173+05 2.517E+05 

Flags: T Z t s  = Keyline not found ssMss = Manually accepted 
IsE" = Manually edited stAst = Nuclide specific abn. limit 
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Minimum Detectable Activity Report Page : 3 
Sample ID : S99T1390-DUP Acquisition date : 26-AUG-1999 10:56:43 

Nuclide 

BE-7 
NA-24 
K-40 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-10 6 

CD-109 
AG- 11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 

1-129 
1-131 
XE-131m 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

AG-108m 

TE-12 5m 

Bckgnd 
sum 

140051. 
31. 

337. 
43. 
190. 

130728. 
363. 
407. 
408. 
182. 
165. 

141534. 
73378. 
73368. 

4. 
66. 

316. 
2274. 

89868. 
31940. 
2302. 

120428. 
83083. 
137187. 
156202. 
32756. 
152742. 
134296. 
102503. 
131214. 
156839. 
131132. 
33015. 

436. 
20. 

157992. 
53546. 

11. 
155732. 
152718. 
152718. 
147608. 

50. 
120596. 
115441. 
107005. 
137804. 
36325. 

137633. 
102486. 

2102. 

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 

243 

MDA 
(uCi/L) 

6.18923+02 
2.61443+00 
7.46973+01 
4.51253+00 
4.89083+00 
4.42653+02 
5.2863E+OO 
5.6613E+00 
5.49923+00 
8.35883+00 
8.96653+00 
6.8809E+01 
1.13553+04 
5.13633+01 
1.26323+00 
1.0465E+03 
5.11863+00 
5.25283+01 
5.83363+01 
7.67933+02 
1.28353+01 
1.33233+03 
6.78923+01 
8.39783+01 
4.03633+01 
3.84623+01 
2.07483+02 
1.30963+04 
2.83533+04 
6.13133+01 
1.74323+03 
7.82893+01 
3.87713+01 
5.72383+00 
1.05563+01 
4.28523+01 
1.79713+02 
1.88883+00 
7.05773+01 
3.10083+02 
6.19613+02 
1.24643+02 
8.40623+00 
1.51873+02 
7.28503+01 
2.2455E+02 
5.06763+01 
3.86373+01 
6.50153+02 
1.52333+04 
1.68353+02 



W-I 683 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1390-DUP Acquisition date : 26-AUG-1999 10:56:43 

Nuclide Sum (kev) (uCi/L) 
Bckgnd Energy MDA 

BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-229 
U-232 
PA-233 
UTH- 2 3 3 
PA- 2 3 4M 
TH-234 
U-235 
"-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 

32394. 
130686. 
152674. 
194480. 

301. 
120140. 
103695. 
131288. 
149534. 

191. 
105473. 
191608. 
120763. 
126352. 

174. 
130137. 
151338. 
104301. 

609.31 
351.92 
240.99 
186.10 
911.21 

57.78 
312.17 
245.34 

1001.03 
63.29 

185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 

aa.  47 

8.41883+01 
6.0577E+02 
1.0007E+03 
1.11473+03 
1.94613+01 
1.92593+02 
8.8129E+04 
1.13603+02 
3.57413+04 
6.89993+02 
3.13003+03 
6.73023+01 
4.0262Ef02 
1.55503+02 
1.54983+01 
1.66733+02 
5.41083+05 
4.28283+02 
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worklistdata2 Version 3.0 01/04/99 
08/31/99 09:13 

HNF-1683 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 30906 

Analyst: scl Instrument: AB10 Book#: 

Method: LA-220-101 Rev/Mod E- L/ 
Worklist Comment: Rerun of WL 30818,AP-103 Grab 99. mcb 

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

1 sm 
1 STD 
1 STD 
2 BLNK 
2 BLNK 

1 BLNK 
3 B L N K D K G  

4 SAMPLK 
4 SAMPLK 
4 SAMPLE 
5 DUP 
5 DUP 
5 DUP 
6 SAMPLK 
6 SAMPLE 
6 SIYPLK 

7 DUP 
7 m  

7 DUP 
8 SAMPLE 
8 SIYPLI 
8 SIYPLK 
9 DUP 
9 DUP 
9 DUP 

S 9 9 T 0 0 1 3 8 8  
S99T001388 
S99T001388 
S99T001388 

S99T001388 
S 9 9 T 0 0 1 3 8 8  
S99T001389 
S99T001389 
S99T001389 
S99T001389 
S99T001389 

S 9 9 T 0 0 1 3 8 9  
S99T001390 
8 9 9 2 0 0 1 3 9 0  
8 9 9 T 0 0 1 3 9 0  
S99T001390 
S99T001390 

9 9 9 T 0 0 1 3 9 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 

OSR90-01 SR90-01  LIQUID 
9 S R 9 0 - 0 1  SR90-01C LIQUID 
9 8 8 9 0 - 0 1  SU90-01K LIQUID 
~ S R ~ O - 0 1  s w o - 0 1  LIQUID 
9 S R 9 0 - 0 1  SR90-01C LIQUID 
9 S R 9 0 - 0 1  SR90-018 LIQUID 
RSRSO-01 S R 9 0 - 0 1  LIQUID 
m s ~ 9 0 - 0 1  sR90-01 LIQUID 
OSR90-01 SR90-01C LIQUID 
OSR90-01 SR90-01K LIQUID 
msR9o-01  8 ~ 9 0 - 0 1  LIQUID 
OSR~O-01 s 8 9 o - o i c  LIQUID 
RSRSO-01 SR90-01K LIQUID 
9 S R 9 0 - 0 1  SR90-01  LIQUID 
BSR90-01 SR90-01C LIQUID 
OSR90-01 8 x 9 0 - 0 1 1  LIQUID 
OSR90-01 S R 9 0 - 0 1  LIQUID 
9 S R 9 0 - 0 1  SR90-01C LIQUID 
9 S R 9 0 - 0 1  S R 9 0 - 0 1 1  LIQUID 
9SR90-01  SR90-01  LIQUID 
95890-01 SR90-01C LIQUID 
OSR90-01 SR90-011 LIQUID 
OSR90-01 S R 9 0 - 0 1  LIQUID 
9 S R 9 0 - 0 1  SR90-01C LIQUID 
e S R 9 0 - 0 1  SR90-01K LIQUID 

8 . 3 1 8 - 0 4  
1 0 0  

1 . 0 0  
1 

1 0 0  
1 . 0 0  

1 

N f A  

N/A 

N/A 
5 . 6 0 E - 1  

1 0 0  

1 . 0 0  
N/A 
N/A 
N/A 
5 . 3 0 8 - 1  

1 0 0  
1 . 0 0  

N/A 

N/A 
5 . 5 9 E - 1  

1 0 0  

1 . 0 0  

N/A 

8 . 1 7 8 - 4  
8 .85K101 

z .39a+oa 
4 . 3 3 8 - 3  

8 .56E+01 

8 . 2 9 8 + 0 1  
1.38E+OO 
5 . 6 0 8 - 0 1  

6 . 7 1 E t 0 1  
3.37Et00 

5 . 2 6 8 - 1  
8 . 9 8 8 + 0 1  

2.99ntoo 
5 . 3 0 3 - 0 1  
9 . 1 0 8 + 0 1  
2 . 9 5 8 1 0 0  

5 . 3 4 8 - 1  
8 . 9 8 1 * 0 1  
2 . 9 6 8 + 0 0  
5 . 5 9 8 - 0 1  
9 . 0 0 E t 0 1  
1.88K+OO 

5.69E-1  
9 . 0 5 8 + 0 1  

2.838+00 

9 8 . 3 1 5  % R.cov.ry 

8 8 . 5 0 0  P R e C 0 v . q  

1.390 % ct. BIZO 
0 . 0 0 4  uCi/mL 

8 5 . 6 0 0  % ReEOvary 
8 2 . 9 0 0  uCi/mL 

1 . 3 8 0  BLNKlBKG 
5.89.-003 uCi/mL 

% Recovery 
% C t .  Error 

6 . 2 6 2  RPD 
89.800 % Racovery 

2 . 9 9 0  % Cll t  Xrr 

4.33e-003 uCi/mL 
0 Recovery 
% cc. Error 

o . n a  RPD 
89.800 % Re.COVery 

2 . 9 6 0  % Cllt  Err 
4.35.-003 uCi/mL 

% Recovery 
% cc. Error 

1 . 7 7 3  RPD 
9 0 . 5 0 0  0 Recovery 

2.810 % mt 

Final page for worklist# 30906 

Analyst Signature Date AnalysfSignature Date 

Units shown for  QC (ELK/EKG) may not reflect the actual units. 
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OW2 7/99 I3:45 HNF-1683 REV. 0 Page: I 
ws2 LABCORE Data Entry Template for Worklist# 30906 

Analyst: s . ~  Instrument: ABOO $/O Book# 4fPk,7 

Method: LA-220.101 Rev/Mod E - 4  
Worklist Comment: Rerun of WL 30818,AP-103 Grab 99. mcb 

S Type Sample# R A Test Matrix Group# Project 

1 STD @SR90-01 LIQUID 

2 BLNK @SR90-01 LIQUID 

3 BLNK/BKG @SR90-01 LIQUID 

4 SAMPLE S99T001388 0 @SR90-01 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

5 DUP S99T001388 0 @SR90-01 LIQUID 

6 SAMPLE S99T001389 0 @SR90-01 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

7 DUP S99T001389 0 @SR90-01 LIQUID 

8 SAMPLE S99T001390 0 @SR90-01 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: SR90-01 , SR90-01C. SR90-01E 

9 DUP S99T001390 0 @SR90-01 LIQUID 

Final page for worklist # 30906 

Signature Date 

Data Entry Comments: 

S = Worklisr Slot Number, R = Replicare Number, A = Aliquot Code. 



HNF-1683 REV. 0 

WORKBOOK PAGE: STDI 

Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in I.ICi/mL 
RS*DF"DDF'l OOO/((Cl +C2*(1-e to the power of ((-natural log 2)/64.2*DT))~SSREC'2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W-W1) / (CVA * 0.1000)) 
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)'l.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=LcAND RS>=O OR REPLACE RS WITH Lc IF RS<O 

DETECTION 

247 
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Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RSTJF'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 Recovery ((W-W1) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / V C  - BKG * CT))"1.96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RScO 

248 

08/31/99 09:05:05 



M - 1 6 8 3  REV. 0 

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-Wl) / (CVA ' 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))'1.96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O 

243 
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HNF-1683 REV. 0 

Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in WCVL 
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 Recovery ((WZ-Wl) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))'1.96 
Percent Carrier Recovely = (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 wtlh RMAX if RSc=Lc and RS?=O or Replace RS with Lc if RS<O 

250 
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HNF-1683 REV. 0 
%fi,@ 

WORKBOOK PAGE: SAM6 6 4  ill 

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in MCYL 
RS*DF'DDF/((Cl+CZ*(l-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 ((WZ-W1) / (CVA * 0,1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))'1.96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RScO 

251 
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WF-1683 REV. 0 
WORKBOOK PAGE: DUP7&<'/ 
Si-89/90 : LA-220-101 1W. 102 (INACTIVEI. 104 (E-51 II DUP II 

TOTAL COUNTS 

Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RSDF'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 Recovery ((W2-Wl) / (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) I 1 0 0  

Replace RS with RMAX if RSc=Lc and RSFO or Replace RS with Lc if RS<O 

DETECTlOh 
LEVEL 

4.37E-03 
pCilmL 

PERCENT CARRIER RECOVERY 89.8% 1 

252 
08/31/99 09:08:M 



It& p HNF-1683 REV. 0 
WORKBOOK PAGE: SAM8 0-4 I I I "  

t Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in VCiIL 
RS'DF'DDF/((Cl+C2'(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC'2220000) 
NOTE: b1.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ( W - W l )  I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG ' CT) / (TC - BKG * CT))^1.96 

Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O 

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 

DETECTION 
LEVEL 

4.35E-03 
pCilmL 

AP103 u PERCENT CARRIER RECOVERY 90.0% I 

253 
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"F-1683 REV. 0 

WORKBOOK PAGE: DUP9 @t 

Sample Count Rate (Rs) = (rota1 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-W1) / (CVA * 0.1 000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))'1.96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RS<O 
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warklisrdatat Verrion 3.0 01/04/99 w-1683 REV. 0 Page: I 
08/27/99 10:Xi 

LABCORE Completed Worklist Report for Worklist# 30815 

Analyst: akl Instrument: AB15 Book#: 

Method: LA-953-104 RevlMod 3 - ( 
Worklist Comment: AP103 GRAB99, @AM24102, STD=l.OmL S S  by Ludlum. skm 

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

I STD 
1 STD 

1 I)= 

LIQUID ki/A 

3 SAMPLE S99T 
LIQUID 4.531-4 

4 DOP 

5 81ysLE 899T00 LIWID U/A 
5 SAMPLK 899TOO 
5 SMPLK S99T00 QUID U/A 

5 SAKPLK 
LIQUID 4.951-4 

ID 4.491-4 
6 D W  899~001389 o a m x i o a  ( 3 0 4 3 0 1 ~  LIQUID 1.00 
1 W L K  899T001390 0 uyI4lOl AX21101 LIQUID U/A 

7 SAMPLI S99T001390 0 

7 SWPLK 899T001390 0 1OlT LIQUID N/A 

1 9TOO 0 

8 92001390 0 LIQUID 4 . 8 8 K - 4  

8 nw 899T001390 0 LZQUID 1.00 
8 D W  S99T001390 0 MAX241 101T LIQUID 100 

8 r n  899T001390 0 *AX241 301 LIQUID <1.401-4 
8 D W  899~001390 o e m 4 i o a  ~ ~ 1 4 3 0 1 ~  LIWID 1.00 

Found 

1.141-4 
1.721+00 
l.OOEt01 
<1.301-4 
1.001+0a 
1.031+02 
c1.30.-4 
1.001t02 
4.531-04 
4 . 5 6 8 + 0 0  

1.051+02 
1.41E-04 

1.00E*02 

5,301-4 
4 .a91+00 
1.061+02 

d.411-4 
i.oox+oa 
4 .95K-04 
4.401r00 

i.oax+oa 
1.491-04 

1.008t02 
5.19K-4 

4 ,201to0 
1.118+02 
el.441-4 
1.00E*02 
1 .88 .44  

4.351r00 

1 .xn+oa 

i . .ooz+oa 
1,401-04 

5.14K-4 

4 . 3 1 1 + 0 0  
1.001102 
~1.461-4 
l.OQKrO2 

uci/mL 
100.000 8 Et Kr1-02 
103.000 % U.cov.ry 

"Ci/mL 
100 .000  uci/mL 

1.41.-004 uCi/mL 
% Ct. Error 

% 8.ScN.L-Y 

% Ct. Krmr 

1.42.-001 UCl/mL 

15.666 RPD 
4 .190  b Ct error 

106.000 % u.cov.ry 

RPD 
100.000 % Ct. KrTO 

1.49.-004 uCi/mL 
% Ct. xrror 
8 U.COV.W 

% Ct. Krrer 
1 4 9 . - 0 0 4  Mi/& 

4 .734  RPD 
4 .100  % Ct 1XrOr 

111.000 b u.cov.ry 
RPD 

100.000 % Ct. Krro 
1.40.-004 uCi/mL 

% Cf. Krr0r 

% u.cov.ry 

'1 Ct. Error 
1.40.-004 uCi/mL 

5.190 RPD 
4.310 8 Ct Krror 

100.000 8 U.cov.ry 
RPD 

100.000 % Ct. Err0 

Units shown for QC (BLK/BKG) may not reflecr rhe acrual units. 
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worklistdata2 Version 3.0 01/04/99 
08/27/99 10:46 

HNF-1683 REV. 0 Page: 2 

LABCORE Completed Worklist Report for Worklist# 30815 
?jeq 'I'YPC Sample# K A 'Test Matrix A ctual bound UL or Yield U nit 

Final page for worklist# 30815 

Analyst Signature Date Analyst Signature Date 

P 

Units shownfor QC (BLKIBKG) may nor reflect the actual units. 
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0811 7/99 09:35 
HNF-1683 REV. 0 

Puge: I 
W.F2 

LABCORE Data Entry Template for Worklist# 30815 

Analyst: fl \( c Instrument: AM01 ! < Book# qbb5 3 
Method: LA-953-104 ReviMod k) ! 
Worklist Conunent: AP103 GRAB99, @AM24102, STD=I.OmL SS by Ludlum. skm 

s Type Sample# R A Test Matrix Group# Project 

1 STD @AM24102 LIQUID 

2 BLNK @AM24102 LIQUID 

3 SAMPLE S99T001388 0 @AM24102 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: AM24101 , AM24101E. AM24101T, CM24301 , CM24301E 

4 DUP S99T001388 0 @AM24102 LIQUID 

5 SAMPLE S99T001389 0 @AM24102 LIQUID 99000326 AP103 GRAB99 
AnalyteS Requested: AM24101 , AM24101E, AM24101T. CM24301 , CM24301E 

6 DUP S99T001389 0 @AM24102 LIQUID 

7 SAMPLE S99T001390 0 @AM24102 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: AM24101 , AM24101E. AM24101T, CM24301 , CM24301E 

8 DUP S99T001390 0 @AM24102 LIQUID 

Final page for worklist # 30815 

&A&&& ,57427- 77 
Date 

‘21 6idG/s7 
Signature Date 

Dura Entry Comments: 

S = Worklist Slot Number. R = Replimte Number, A = Aliquot Code. 
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HNF-1683 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 
WL30815-STD-AM 

File ID: 2a2042.CNF 

Counted on: 8/26/99 @19: 9 
Detector: AFA2 
Geometry number: 1 
count time: 28800. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1060.3 1060.3 300.215 300.215 14.000 7.394 7.000 1.439 
2 927.1 927.1 254.325 254.178 12.000 5.099 6.000 0.897 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AFA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 PU238 0.553 5.487 5.469 0.0180.03 57.03 1.2 356.0 0.160E-03 

Am241 5.479 5.469 0.010 272.7 0.1233-03 
2 Am243 0.495 5.266 5.257 0.0090.02 51.05 1.3 231.8 0.104E-03 ----- --------- 

Totals: 1.048 <--valid peaks only--> 108.08 

DETECTOR CALIBRATION 
Energy(MEV) = 4.088 + (0.0046)*Channel 

Energy range (MeV): 4.088 TO 6.443 

(Data reduction compression factor: 1.) 
Efficiency = 0.2225 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

Total % Recovery 
49506.0 100.000 
49506.0 100.000 
51878.7 104.793 
-2372.7 -4.793 

Analyzed by: 
sLH2 
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w-1683 REV. 0 
Spectrum 2a2042.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7839.5 

2 
2 
2 

2 .. 2 ... 2 
1. . . . . . . 
l......... 

2 ... . 2  
.1.........................2. .. 1......................................2........ ..... 1.....................................................2........ ........ 1...............2.......... ............. 1 ................... 1 ................................. 1 ................................................... l.... ..................................................................... 1. ...................... 1 
1.. 



1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
2. 
1. 
3. 
1. 
4. 
2. 
0. 
1. 
4. 
5. 
3. 
2. 
5. 
4. 
0. 
2. 
2. 
7. 
19. 
43. 

125. 
269. 
598. 
918. 
190. 
212. 
395. 
817. 
1113. 
115. 
0. 
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HNF-1683 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 
WL30815-BLNK-AM 

File ID: 3a3582.CNF 

Counted on: 8/26/99 @19:11 
Detector: AEA3 
Geometry number: 1 
Count time: 28807. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 573.0 573.0 252.447 252.447 12.000 7.085 6.000 1.913 

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 0.991 5.266 5.251 0.0150.03 24.72 1.8 108.5 0.4893-04 ----- - - - - - --- - 

Totals: 0.991 <--valid peaks only--> 24.72 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046) *Channel 

Energy range (MeV): 4.090 TO 6.445 

(Data reduction compression factor: 1.) 
Efficiency = 0.2302 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1 s 

Total 0 Recovery 
11976.0 100.000 
11976.0 100.000 
11870.6 99.120 

105.4 0.880 

Analyzed by: 
SLH2 
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w - 1 6 8 3  REV. 0 
Spectrum 3a3582.CNF 

1 Legend: Raw = .... Modeled Peaks = l12,..l etc Display Max.: 4253.1 
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;“F-1683 REV. 0 

Raw Data Duap for AEA Spectrum: 
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HNF-1683 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 

File ID: 4a4072.CNF 
S99T1388-SAM-AM 

Counted on: 8/26/99 @19:11 

Geometry number: 1 
Count time: 28807. Sec 

Detector: AEA4 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 82.3 82.3 296.009 296.009 14.000 8.381 7.000 1.618 
2 474.3 474.3 249.992 249.936 12.000 7.473 6.000 1.446 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uci/ea 
1 Am241 0.159 5.479 5.451 0.0280.04 4.54 4.2 21.7 0.9763-05 

PU238 5.487 5.451 0.036 28.3 0.1273-04 
2 Am243 0.902 5.266 5.239 0.0270.03 25.65 1.8 116.4 0.5243-04 ----- _----____ 

Totals: 1.061 <--valid peaks only--> 30.19 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 

Energy range (MeV): 4.090 TO 6.445 

(Data reduction compression factor: 1.) 
Efficiency = 0.2227 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
13658.0 100.000 
13658.0 100.000 
14495.6 106.133 
-837.6 -6.133 

Analyzed by: 
sLH2 
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"F-1683 REV. 0 
Spectrum 4a4072.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3247.3 
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Raw Data Dump for AFA Spectrum: 
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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 
S99T1388-DUP-AM 

File ID: 5a5494.CNF 

Counted on: 8/26/99 @19:13 
Detector: AEA5 
Geometry number: 1 
Count time: 28805. sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 67.0 67.0 299.734 299.734 18.000 10.482 9.000 1.299 
2 403.9 403.9 253.513 253.451 14.000 8.515 7.000 1.365 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FwHlrI Rate c/m @95 d/m uCi/ea 
1 Am241 0.180 5.479 5.470 0.0090.05 5.25 3.9 23.2 0.105E-04 

PU2 3 8 5.487 5.470 0.017 30.3 0.1373-04 
2 Am243 0.873 5.266 5.257 0.0090.04 25.45 1.8 106.9 0.4823-04 ----- --------- 

Totals: 1.054 <--valid peaks only--> 30.69 

DETECTOR CALIBRATION 
Energy(MEv) = 4.091 + (0.0046)*Channel 

Energy range (MeV): 4.091 TO 6.446 

(Data reduction compression factor: 1.) 
Efficiency = 0.2404 cPn/DPn 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
13986.0 100.000 
13986.0 100.000 
14734.3 105.351 
-748.3 -5.351 

Analyzed by: 
sLH2 
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HNF-1683 REV. 0 
Spectrum 5a5494.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3212.1 
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Raw Data Dump for AFA Spectrum: 
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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 
S99T1389-SAM-AM 

File ID: 6a6492.CNF 

Counted on: 8/26/99 @19:13 

Geometry number: 1 
Count time: 28807. Sec 

Detector: AEA6 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 83.3 83.3 295.676 295.676 16.000 13.614 8.000 2.705 
2 479.7 479.7 250.608 250.562 14.000 8.307 7.000 1.682 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Am241 0.166 5.479 5.453 0.0260.06 4.92 4.0 24.0 0.108E-04 

PU2 3 8 5.487 5.453 0.034 31.3 0.141E-04 
2 Am243 0.862 5.266 5.245 0.0210.04 25.58 1.8 118.2 0.532E-04 ----- --- ------ 

Totals: 1.029 <--valid peaks only--> 30.51 

DETECTOR CALIBRATION 
Energy(MEV) = 4.093 + (0.0046)*Channel 

Energy range (MeV): 4.093 TO 6.448 

(Data reduction compression factor: 1.) 
Efficiency = 0.2187 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

Total % Recovery 
14241.0 100.000 
14241.0 100.000 
14646.9 102.850 
-405.9 -2.850 

Analyzed by: 
sLH2 
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Spectrum 6a6492.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3429.8 
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Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
2. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
2. 
0. 
0. 
2. 
2. 
2. 
4. 
3. 
8. 

13. 
19. 
82. 
178. 
320. 
504. 
51. 
20. 
48. 
78. 
57. 
6. 
0. 
2. 
3. 
3. 
1. 
2. 
0. 
0. 
0 .  
0 .  
1. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
2. 
1. 
3. 
3. 
3. 
3. 
2. 
0. 
1. 
4. 
4. 
17. 
33. 
69. 

189. 
387. 
519. 
41. 
27. 
43. 
80. 
46. 
6. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0. 
0. 
1. 
3. 
2. 
2. 
1. 
1. 
3. 
0. 
1. 
3. 
3. 
3. 
2. 
0. 
4. 
4. 
6. 
7. 
15. 
32. 

104. 
217. 
411. 
480. 
42. 
19. 
62. 
84. 
39. 
0. 
0. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
0. 
0. 
1. 
2. 
5. 
1. 
0. 
3. 
3. 
4. 
3. 
6. 
5. 

19. 
35. 
88. 

210. 
424. 
405. 
29. 
24. 
52. 
88. 
33. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

6a6492.CNF 
0 .  
0 .  
0. 
0. 
0. 
2. 
2. 
1. 
1. 
2. 
2. 
0. 
0. 
3. 
4. 
2. 
2. 
2. 
3. 

10. 
19. 
50. 
96. 

214. 
477. 
342. 
36. 
25. 
55. 
83. 
22. 
1. 
0. 
1. 
1. 
5. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0. 
0. 
0. 
2. 
2. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
4. 
1. 
2. 
1. 
1. 
2. 
4. 
5. 

21. 
37. 

123. 
231. 
474. 
237. 
38. 
29. 
66. 
80. 
19. 
1. 
0. 
0. 
2. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
1. 
2. 
0. 
3. 
3. 
2. 
0. 
1. 
0. 
0. 
0. 
3. 
1. 
3. 
0. 
4. 
2. 
3. 

13. 
22. 
51. 

119. 
260. 
501. 
150. 
29. 
24. 
67. 
95. 
13. 
0. 
0. 
0. 
1. 
3. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
1. 
1. 
1. 
4. 
2. 
2. 
2. 
1. 
1. 
0. 
3. 
3. 
3. 
0. 
0. 
2. 
5. 
9. 
9. 
16. 
56. 

141. 
280. 
452. 
122. 
28. 
28. 
60. 
74. 
13. 
0. 
2. 
1. 
2. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
1. 
0. 
2. 
5. 
3. 
2. 
3. 
3. 
2. 
4. 
4. 
9. 

19. 
63. 

128. 
315. 
501. 
91. 
25. 
36. 
70. 
74. 
3. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 

0. 
0. 
3. 
1. 
0. 
0. 
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W-1683 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 

File ID: 7a7522.CNF 
S99T1389-DUP-AM 

Counted on: 8/26/99 @19:15 
Detector: AEA7 
Geometry number: 1 
count time: 28802. sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final In 
1 83.9 83.9 298.025 298.025 16.000 9.346 8 
2 434.8 434.8 252.306 252.233 16.000 7.721 8 

Tau 
tial Final 
000 1.462 
000 1.244 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Am241 0.180 5.479 5.466 0.0130.04 5.45 3.8 24.3 0.109E-04 

Pu2 3 8 5.487 5.466 0.021 31.7 0.1433-04 
2 Am243 0.891 5.266 5.256 0.0100.04 26.94 1.8 113.9 0.5133-04 ----- --------- 

Totals: 1.072 <--valid peaks only--> 32.39 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 
Energy range (MeV): 4.095 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2389 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

Total % Recovery 
14508.0 100.000 
14508.0 100.000 
15546.8 107.160 
-1038.8 -7.160 

Analyzed by: 
sLH2 
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HNF-1683 REV. 0 
Spectrum 7a7522.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3405.0 
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HNF-1683 REV. 0 
Raw Data Dump for AEA Spectrum: 
1 
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241 
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281 
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W-1683 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 

File ID: 8a8507.CNF 
S99T1390-SAM-AM 

Counted on: 8/26/99 @19:15 
Detector: AEA8 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 82.8 82.8 299.465 299.465 12.000 7.802 6.000 1.290 
2 452.1 452.1 253.626 253.581 12.000 5.919 6.000 0.980 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Am241 0.175 5.479 5.467 0.0120.04 5.04 4.0 24.5 0.llOE-04 

Pu2 3 8 5.487 5.467 0.020 31.9 0.1443-04 
2 Am243 0.921 5.266 5.256 0.0100.03 26.53 1.8 122.3 0.551E-04 ----- -------- - 

Totals: 1.095 <--valid peaks only--> 31.57 

DETECTOR CALIBRATION 
Energy(MEV) = 4.089 + (0.0046)*Channel 

Energy range (MeV): 4.089 TO 6.445 

(Data reduction compression factor: 1.) 
Efficiency = 0.2192 CPMjDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

Total % Recovery 
13835.0 100.000 
13835.0 100.000 
15156.2 109.550 
-1321.2 -9.550 

Analyzed by: 
sLH2 



HNF-1683 REV. 0 

Spectrum 8a8507.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3468.8 
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HNF-1683 REV. 0 
Raw Data Dump for AEA Spectrum: 8a8507.CNF 
1 
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w-1683 REV. 0 

222-S Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

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  

SAMPLE 
S99T1390-DUP-AM 

File ID: llall06.CNF 

Counted on: 8/26/99 @19:16 
Detector: AEAll 
Geometry number: 1 
count time: 28804. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 96.3 96.3 297.203 297.203 14.000 7.486 7.000 1.520 
2 476.8 476.8 251.169 251.133 14.000 7.039 7.000 1.392 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 dlm uCi /ea 
1 Am241 0.176 5.479 5.462 0.0170.03 5.04 4.0 24.7 0.lllE-04 

PU2 3 8 5.487 5.462 0.025 32.2 0.1453-04 
2 Am243 0.881 5.266 5.250 0.0160.03 25.18 1.8 117.2 0.5283-04 ----- --------- 

Totals: 1.057 <--valid peaks only--> 30.21 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 

Energy range (MeV): 4.095 TO 6.450 

(Data reduction compression factor: 1.) 
Efficiency = 0.2170 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
13725.0 100.000 
13725.0 100.000 
14504.7 105.681 
-779.7 -5.681 

Analyzed by: 
sLH2 
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HNF-1683 REV. 6 

Spectrum llall06.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3462.5 
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Raw Daka Dump for AEA Spectrum: 

"F-1683 REV. 0 
llall06.CNF 
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281 
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3. 
6. 
17. 
31. 

132. 
246. 
408. 
218. 
33. 
25. 
56. 
86. 
15. 
1. 
0. 
1. 
2. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
3. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
2. 
3. 
2. 
4. 
15. 
48. 
99. 

268. 
467. 
170. 
32. 
26. 
69. 

114. 
17. 
0. 
0. 
1. 
3. 
3. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
1. 
6. 
2. 
3. 

16. 
55. 

126. 
265. 
441. 
86. 
27. 
36. 
66. 
92. 
8. 
0. 
2. 
0. 
2. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
2. 
1. 
4. 
2. 
8. 
7. 

18. 
52. 

148. 
310. 
491. 
75. 
24. 
42. 
77. 
98. 
7. 
0. 
0. 
1. 
1. 
2. 
3. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
2. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
2. 
7. 

15. 
56. 
124. 
328. 
480. 
51. 
15. 
37. 
84. 
90. 
9. 
1. 
1. 
1. 
3. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 



HNF-1683 REV. 0 

m-241 pCIIL = IC241 *Am-243 TrscerValue* SPKV. DF'DDF. (1000mUL)) I (C243. SS. (2220000dpmlpCi)) 

m-2431244 pCilL- (Cm'Am-243TIacsrV~lu~'SPKV'DF'DDF'(1000mUL))I (C243'SS'(2220000dpmlpCI)) 

e l a l l v ~  Counting Error = Square Root Of [(ll(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 6pm. mln))] * 1.96 * 100 

m 243 Tracer Recovery = (Total AT CounU I TC -erg) * (1IDelEM * C243 ' 100 I Am-243 Tracer Value * SPKV 

282 
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"F-1683 REV. 0 
WORKBOOK PAGE' BLANK2 I 

m-241 pCIIL = (C241. Am-243 TracerValue' SPKV'DF' DDF'(1000mUL)) I (C243. SS' (2220000dpmlpCI)) 

m-2431244 pCllL = (Cm * Am-243 Tracer Value * SPKV' DF ' DDF * (1000mUL)) I (C243 * SS * (2220000dpmluCI)) 

elatlve Countin9 Error = Square Root Of 1illIAm-243 cpm * mini) + I1 I (Am-241 or Cm-2431244 cpm * mln))] * 1.96 * 100 

m 243 Tracer Recovev - (ToiA AT Counts I TC . Bkgl. IIIDetEM ' C243 * 100 I Am-243 Tracer Value SPKV 

283 
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m-241 pCllL i (C241. Am-243 Tracer Value * SPKV ' DF . DDF * (1000mUL)) I (C243 * SS (222OOOOdpmlvCl)) 

m-2431244 vCUL = ICm * Am-243 Tracer Value * SPKV' DF . DDF * (1000mUL)) I (C243 * SS * (222OOOOdp~vCl)~ 

dative Counting Error - Square Root of LfllfAm-243 cpm * mln)) + (1 I (Am-241 or Cm-24312U spm * mm))] * 1 96 * 100 

m 243 Tracer RBCOYB~Y = (Total AT Counta I TC . Bkgl. I l lDetEM * C243.100 I Am-243 Tracer Value * SPKV 

Cm 2431244 

284 
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HNF-1683 REV. 0 

Am-241 pCllL - (C241. Am-243 Tmser Value * SPKV. DF * DDF * (IOOOmUL)) I IC243 * SS * (2220000dpmlpCl)) 

Cm-24312U pCllL = (Cm + Am-243 Tracer Value * SPKV. DF * DDF * (100OmUL)) I (C243 * SS * (222OOOOdpmlpCl)) 

Relative Countlng Ermr - Square Rwtof [(1l(Am-243 cpm' mln)) + (i I (Am-241 01 Cm-2431244 cpm' mln))l+ 198. 100 

im 243 Tracer ReCOvev I (Total AT CounU I TC - s h e )  * (1IDetEfl) * C243 * 100 I Am-243 Tracer Value * SPKV 

. . 
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HNF-1683 REV. 0 

m-241 pCllL I (C241 ' Am-243 Tracer Value * SPKV. DF ' DDF * (1000mUL)) I (C243 * SS * (222OOOOdpmipC~)) 

m-243/244 pCllL - (Cm * Am-243 Tracer Value. SPKV. DF * DDF * (1000mUL)) I (C243 * SS ' (222OOOOdpmipCl)) 

d8tIve Countlng Error = Square Root of I(1l(Am-243 cpm * mi")) (I I (Am-241 or Cm-2431244 GPm * m1n)ll' 1 96 

m 243 Tracer Recovery = (Total AT Counts I TC . Bkg) ' (1IDetEM * C243.100 I Am-243 Tracer Value + SPKV 

286 
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M-1683 REV. 0 

m-241 pCIIL = (CZ41 * Am-243 Tracer Value ' SPKV. DF * DDF * (IOOOmuL)) I (CZU * SS * (2220000dpmlpCI)) 

m-2431244 pCllL = (Cm * Am-243 Tracer Value * SPKV' DF * DDF * (IOO0mUL)I I (C243 * SS + (2220000dpmlpCI)) 

elatke Countlng Error - Square Root of ((l/(Am-243 cpm * mlnl) (1 I (Am-241 or Cm-243244 cpm' min))l* I.% * 100 

m 243 Tracer Rscovely = (Total AT Counts I TC . Bkg) * (lIDe1EM C243 * 100 I Am-243 Tracer Value * SPKV 

telative Counting Error = 4.2% LEVELS 1 

?87 

08127199 



M-1683 REV. CJ 

m-241 pCiIL = (C241 * Am-243 Tracer Value * SPKV' OF * DDF + (1000mUL)) I (C243. SS * (2220000dpmlpCi)) 

Cm-Z43IZU pCllL= (Cm'Am-243TrrcerVaiue'SPKV~DF'DDF~(1000mUL))l(C243~SS'(2220000dpmlpCi)) 

ReIaUve Counting Error- Square Root of [(II(Am-243 cpm' min)) + (I I (Am-241 orCm-2431244 cpm'min))J' 1.96' 100 

m 243 Tracer Recovely = (Total AT Counts I TC - Bhg) * (1lDotErr) * C243 * 100 I Am-243 Tracer Value * SPKV 

6.2% 1 1.40E-04 1 
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"F-1683 REV. 0 

WORKBOOK PAGE: DUPE 

"1.241 pCIIL -(C241 ~Am-243T1acerV~lu~'SPKV'DF'DDF~~l000mUL))I(C2U'SS'(2220000dpmlpCI)) 

m-24312U pCUL - (Cm * Am-243 Tracer Value * SPKV' DF * ODF * (1000mUL)) I (C243 * SS + (222OoOodprmpcI)) 

elative Counting Ermr = Square Root Of IllllAm-243 cpm * mln)) + (1 I (Am-241 or Cm-24312U cpm * mln))] * 1.96 * 100 

m 241 Tracer Recovery - (Total AT Count. I TC . Bkg) ' (1IDetEff) * C243 * 100 I Am-243 Tracer Value * SPKV 

2e5 
08/27/99 



Page: 1 
HNF-1683 RRI. 0 

worklistdata2 Version 3.0 01/04/99 
0812 7/99 I0:Ol 

LABCORE Completed Worklist Report for Worklist# 30817 

Analyst: akl Instrument: AB16 Book#: 

Method: LA-953.104 RevIMod fl-1 
Worklist Comment: AP103 GRAB99, @PU23902, STD=l.OmL, SS by Ludlum. 

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

skm 

1 STD 
1 STD 
1 STD 
a BLNF. 

a BLNF. 

a 
a BWlX 
2 BLNF. 

3 SAMPLE 
3 SAMPLE 
3 SIULeLE 
3 SAMPLX 
3 SAMPLE 
4 Dop 
4 Dup 
4 DUP 
4 DUP 

4 Dop 
5 SAMPLK 
5 SAMPLE 
5 SAMPLX 

5 SAMPLE 
5 SAMPLK 
6 DUP 
6 DUP 
6 Dop 
6 Dop 
6 Dop 
7 SAMPLK 
7 SAMPLE 
7 S116pLB 
7 SAMPLE 
7 SAMPLE 
8 Dop 
8 DVP 
8 Dop 
8 DUP 
8 DUP 

0 

0 
0 
0 

0 
0 
0 
0 

699T001388 0 

S99T001388 0 

S99T001388 0 

S99T001388 0 

S99T001388 0 
S99T001388 0 
899T001388 0 

S99T001388 0 
S99T001388 0 
S99T001388 0 
S99T001389 0 
S99T001389 0 
S99T001389 0 

S99T001389 0 
S99T001389 0 
S99T001389 0 
S99T001389 0 
S99T001389 0 
S99T001389 0 
S99T001389 0 
S99T001390 0 
S99T001390 0 
S99T001390 0 
S99T001390 0 
S99T001390 0 

S99T001390 0 
S99T001390 0 
S99T001390 0 
8992001390 0 
S99T001390 0 

m~ua3902  ~ ~ 2 3 9 0 1  LIQUID 
m~ua39oa  ~ ~ 2 3 9 0 1 ~  LIQUID 
m ~ u a 3 9 0 a  pua39oi~ LIQUID 
epua39oa p u a w o i  LIQUID 
m~ua3902 pua3901~ LIQUID 
RPU13902 PU23901E LIQUID 
RPU23902 PWl3801 LIQUID 
epua3902 pua380i~ LIQUID 
mpua~soa ~023901 LIQUID 

mpua390a pwa3901~ LIQUID 
m ~ u 2 3 9 o a  pua3801 LIQUID 
e~ua39oa p u a ~ o i ~  LIQUID 

mpua390a P U ~ ~ ~ O I T  LIQUID 
e~ua390i P U ~ J I ) O L E  LIQUID 
mpm390a P U ~ ~ B O I  LIQUID 
mpua390a P U Z ~ ~ O I E  LIQUID 
e~ua390a pm390i LIWID 

m~ua390a m a 3 9 o i ~  LIQUID 
epu2390a P U ~ ~ B O I  LIQUID 
m~uz39oa P U ~ ~ B O ~ K  LIQUID 
e~ua39oa pua~soi LIQUID 

RPU13901 PO239011 LIQUID 

RPU23901 PU13901 LIQUID 

ePU13901 PU13901T LIQUID 

OPU13902 PU239OlT LIQUID 
RPU23902 PU23901E LIQUID 
opua3902 m a m n  LIQUID 
e~ua390a P U ~ ~ B O ~ E  LIQUID 

mpua390a P U ~ J ~ O I T  LIQUID 
mpm390a p u a m o i ~  LIQUID 
mpuz~90a pun801 LIQUID 
epua39oa pui~80ii LIQUID 
e~ua390a pua390i LIQUID 
m~ua3902 ~ ~ ~ 3 9 0 1 ~  L I Q ~ D  
mpui390a P U - J ~ ~ O I S  LIWID 
epua390a p u m o i  LIQUID 
mpoa39oa pua3801~ LIQUID 

RPU13902 PO23901 LIQUID 

1.26s-04 
100 
1.0 
1 

100 
1.00 

1 
1.00 

n/A 
U/A 

N/A 
N/A 

a.24~-3 

U/A 

100 
1.00 

5 ,  BOX-4 
1.00 

n/A 

n/A 
n/A 
n/A 

U/A 
2.23~-3 

100 
1.00 

6.8m-4 
1.00 

N/A 

U/A 

U/A 
A 

A 
2.351-3 

t o o  
1.00 

7.081-4 
1.00 

1 . a ~ ~ - 4  
9.988+01 

1.7911+00 
4.72E-4 
9.7OE101 
1 . OOE+OZ 
1.89K-1 

7.038+00 
2.248-03 
8.97X+01 
Z . ~ ~ B + O O  
6.8OE-04 
4.06E+00 

2 .308-3  

9.748101 
a .44x+oo 

7.17E-4 
3.85E+OO 
1 . a 3 x - 0 3  

9.88X+01 
2.418+00 
6.828-04 
3.86E+OO 
a.27~-3 
9.858+01 
a . 4 0 ~ ~ 0 0  
7.21B-4 
3.768+00 
2.3511-03 
9.43E+01 
a .401+00 
7.OBE-04 
3.85Er00 
a . a 3 ~ - 3  

~.JIX+OO 
9.98Xr01 

7.04X-4 
3.69Er00 

9 9 . a ~  % R.EOV.~ 

99.800 % Reaov-ry 

1.790 % C t  Error 
uci/mL 

100.000 u c i / m L  

97.000 91 R-covery 

1.890.-004 uCi /w& 

7.030 uCi /w& 

2.81.-004 uCi /mL 

% Recovary 

% ct .  Error 
1.81.-004 uCi/mL 

% C t .  xrror 
2.643 RPD 
97.400 I Reeov-ry 
2.440 % C t  Error 
6.681 RPD 
3 . 8 5 0  0 C t .  Err0 

1.49.-004 uCi/mL 

% R m c o v e r y  

% C t .  ElrOT 

a.49--004 w i / m L  

% C t .  Error 
1.778 RPD 
98.500 91 Recovery 
2.400 % C t  Error 
5.698 RPD 
3.760 % C t .  Err- 

1.71.-004 u c i / a  
% R.a~v.ry 

% ct .  Error 
a.71.-004 u c i / m L  

5.140 RPD 
% ce. Error 

99.800 I R.cov.ry 

1 . 3 4 0  C t  Srror 
0.567 RPD 
3.690 % C t .  Err0 

Units shown for QC (BLKIBKG) may not reflect the actual units. 
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worklistdata2 Version 3.0 01/04/99 w-1683 REV. 0 Page: 2 
08/2 7/99 1O:OI 

LABCORE Completed Worklist Report for Worklist# 30817 
Seq 'lpPe Sample# K A 'last Matrix A dual Found OL or Yield U Illt 

Final page for worklist# 30817 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLK/BKG) m y  not reflect the actual units. 
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08/17/09 10.16 Puge: I 
ws2 LABCORE Data Entry Template for Worklist# 30817 

Analyst: f$L Instrument: P u o l  ?6 BQOM% b5 7 
Method: LA-953-104 Rev/Mod 61 
Worklit Comment: AP103 GRAB99, @PU23902, STD=l.OmL, SS by Ludlum. skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @PU23902 LIQUID 

2 BLNK @PU23902 LIQUID 

3 SAMPLE S59T001388 0 mPU23902 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: PU23801 , PU23801E. PU23901 , PU23901E, PU23901T 

4 DUP S99T001388 0 @PU23902 LIQUID 

5 SAMPLE S59T00138Y 0 @PU23902 LIQUID 99000326 AP103 GRAB93 
Analytes Requested: PU23801 , PU23801E. PU23901 , PU23901E. PU23901T 

6 DUP S99T001389 0 @PU23902 LIQUID 

7 SAMPLE S99T001390 0 @PU23502 LIQUID 99000326 AP103 GRAB99 
Analytes Requested: PU23801 , PU23801E. PU23901 , PU23901E. PU23901T 

8 DUP S99T001390 0 @PU23902 LIQUID 

Final page for worklist # 30817 

A q //3c ,/v .--- 3 2 7  97 dd 
Date Signature 'Signature ' "  Date / / 

Datu Entry Conimerit,r: 

S = Worklist Slot NurtilJcr. K = Keplicute Nutiilm, A = Aliquut Code. 
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HNF-1683 REV. 0 

222-5 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 
WL30817-STD-PU 

File ID: 13a1367.CNF 

Counted on: 8/26/99 @19:18 

Geometry number: 1 
Count time: 28801. Sec 

Detector: AEA13 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1733.1 1733.1 361.581 361.581 8.000 2.551 4.000 1.184 
2? 36.2 36.2 303.087 303.024 28.000 4.885 14.000 14.112 
3 137.9 137.9 287.259 287.254 10.000 2.826 5.000 2.118 
4 40.9 40.9 270.111 269.773 10.000 3.060 5.000 1.385 
5 2630.4 2630.4 228.752 228.752 10.000 2.838 5.000 1.857 

Peak 
ID Isotope 
1 Pu236 
2 
3 Th228 
4 
5 PU239 

PU2 4 0 

Totals: 

AEA 
Frac 

0.399 
???? 

0.026 
???? 
0.520 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count 
Exp. Obs. Diff. FWHM Rate c/m 
5.755 5.751 0.0040.01 44.06 

5.481 0.80 
5.400 5.409 -.0090.01 2.83 

5.328 1.10 
5.147 5.140 0.0070.01 57.31 
5.144 5.140 0.004 --___---- 

<--valid peaks only--> 104.21 

%err Activity 
@95 d/m uCi/ea 
1.3 199.0 0.8963-04 
10.6 
5.4 17.7 0.7963-05 
10.1 
1.2 253.7 0.114E-03 

253.7 0.114E-03 

DETECTOR CALIBRATION 
Energy(MEV) = 4.087 + (0.0046)*Channel 

Energy range (MeV): 4.087 TO 6.443 

(Data reduction compression factor: 1.) 
Efficiency = 0.2259 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
52952.0 100.000 
52951.8 100.000 
50928.9 96.179 
2023.1 3.821 

Analyzed by: 
sLH2 293 



HNF-1683 REV. 0 
Spectrum 13a1367.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 16751.4 

5. .... .5. ........................ 5 
.....................................................................5 ......... 5 . . .  

4 
4 
4 
4 . .3 
3 
2 
2 

1 ... 1 ........... 1. ............................... 1 
.................................l .. 
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Raw Data Dump for AEA Spectrum: 
1 0 .  0 .  0. 0. 

11 0. 0. 0. 0. 
21 0. 0. 0. 2. 
31 0. 2. 0. 0. 
41 2. 1. 1. 1. 
51 1. 2. 3. 4. 
61 2. 1. 1. 3. 
71 0. 0. 2. 4. 
81 1. 1. 2. 1. 
91 1. 2. 0. 3. 
101 0. 0. 0. 2. 
111 1. 2. 1. 0. 
121 2. 2. 1. 2. 
131 10. 0. 1. 2. 
141 2. 0. 4. 5. 
151 1. 4. 3. 6. 
161 4. 10. 8. 8. 
171 8. 9. 11. 9. 
181 17. 15. 12. 15. 
191 32. 28. 38. 29. 
201 65. 59. 72. 64. 
211 151. 195. 248. 246. 
221 712. 849. 1010. 1239. 
231 2304. 1119. 357. 70. 
241 2. 3. 5. 4. 
251 4. 14. 12. 8. 
261 7. 13. 21. 18. 
271 50. 46. 30. 16. 
281 40. 59. 70. 100. 
291 32. 12. 12. 13. 
301 20. 31. 33. 30. 
311 4. 11. 6. 10. 
321 16. 20. 27. 17. 
331 50. 38. 40. 57. 
341 94. 130. 130. 181. 
351 726. 859. 824. 789. 
361 2017. 2235. 1974. 1243. 
371 0. 0. 0. 0. 
381 0. 0. 0. 0. 
391 0. 0. 0. 0. 
401 0. 0. 1. 1. 
411 1. 0. 1. 0. 
421 0. 0. 0. 1. 
431 1. 1. 0. 0. 
441 0. 0. 0. 0. 
451 0. 0. 0. 0. 
461 0. 0. 1. 1. 
471 3. 9. 13. 8. 
481 2. 2. 0. 0. 
491 0. 0. 0. 0 .  
511 0. 0. 

13a1367.CNF 
0. 0. 
0. 2. 
1. 0. 
1. 1. 
0. 0. 
3. 1. 
1. 1. 
3. 4. 
0. 4. 
3. 0. 
2. 1. 
3. 1. 
1. 2. 
2. 4. 
3. 3. 

10. 6. 
4. 9. 
17. 7. 
17. 16. 
45. 54. 
87. 100. 

323. 428. 
1619. 2056. 

15. 4. 
7. 7. 

14. 14. 
21. 30. 
23. 19. 
116. 139. 
13. 15. 
29. 13. 
8. 8. 
13. 20. 
60. 61. 

195. 247. 
739. 758. 
520. 98. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0. 
0. 0. 
1. 1. 
1. 0. 
0. 2. 
0. 1. 
2. 3. 

14. 12. 
0. 0. 
0. 0 .  

HNF-1683 REV. 0 

0. 0. 
2. 1. 
1. 0. 
1. 0. 
1. 0. 
1. 2. 
0. 0. 
1. 1. 
1. 2. 
2. ' 0. 
0. 2. 
2. 2. 
1. 5. 
2. 5. 
6. 4. 
6. 10. 
5. 7. 
7. 12. 

30. 26. 
36. 48. 

115. 114. 
528. 615. 

2629. 3052. 
7. 5. 
7. 9. 
14. 10. 
36. 40. 
26. 26. 
168. 192. 
17. 13. 
12. 7. 
16. 18. 
26. 26. 
67. 79. 

293. 338. 
797. 1053. 
15. 1. 
0. 0. 
0. 0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 1. 
0. 0. 
0. 0. 
1. 1. 
1. 2. 
2. 3. 
1. 0. 
0. 0. 

0. 
0. 
2. 
0. 
0. 
1. 
1. 
0. 
4. 
0. 
1. 
2. 
4. 
2. 
9. 
5. 

10. 
10. 
26. 
50. 

144. 
645. 

3285. 
6. 
4. 
8. 

56. 
31. 

130. 
19. 
11. 
10. 
25. 
77. 

440. 
1296. 

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

0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
2. 
2. 
1. 
1. 
3. 
7. 
6. 

12. 
10. 
29. 
60. 

158. 
745. 

2973. 
5. 
7. 

12. 
56. 
34. 
73. 
15. 
7. 
16. 
24. 
95. 

579. 
1624. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
6. 
2. 
0. 
0. 
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“F-1683 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 
WL30817-BLNK-PU 

File ID: 14a1456.CNF 

Counted on: 8/26/99 @19:19 
Detector: AEAl4 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 1595.8 1595.8 360.002 360.002 10.000 2.668 
2 31.3 31.3 302.352 302.096 30.000 28.232 
3 131.7 131.7 285.210 285.114 10.000 2.303 
4 38.2 38.2 268.512 267.951 10.000 3.165 

Peak 
ID Isotope 
1 Pu236 
2 Am241 

Pu238 
3 Th228 
4 

Totals: 

AEA 
Frac 
0.874 
0.034 

0.054 
0.021 

0.983 
--___ 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count $err 
Exp. Obs. Diff. FWHM Rate c / m  @95 
5.755 5.754 0.0010.01 43.57 1.4 
5.479 5.488 -.0090.13 1.68 9.4 
5.487 5.488 -.001 
5.400 5.410 -.0100.01 2.69 5.9 

5.331 0.01 1.03 11.3 --------- 
<--valid peaks only--> 48.98 

DETECTOR CALIBRATION 
Energy(MEV) = 4.098 + (0.0046)*Channel 

Energy range (MeV): 4.098 TO 6.453 

(Data reduction compression factor: 1.) 
Efficiency = 0.2149 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Tau 
Initial Final 
5.000 1.117 
15.000 15.474 
5.000 1.530 
5.000 1.424 

Total % Recovery 
23920.0 100.000 
23920.0 100.000 
23515.0 98.307 

405.0 1.693 

Activity 
d/m uCi/ea 
206.9 0.9323-04 

8.3 0.3753-05 
10.9 0.4903-05 
17.7 0.7953-05 
4.8 0.2173-05 

Analyzed by: 
SLH2 



HNF-1683 REV. O 

Spectrum 14a1456.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8723.2 

4 
4 
4. 
.3 
2.. . .3 
2. 
2 
2 
2 
1. . . .1 .......... 1 ............................ l.... ........................................................................ 1 .......................................... 1. .. 
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HNF-1683 REV. 0 

Raw Data Dump for AEA SDectrum: 14a1456.CNF 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
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 

0. 
0. 
1. 
1. 
1. 
0. 
2. 
1. 
1. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
2. 
0. 
1. 
0. 
4. 
3. 
1. 
3. 
3. 

12. 
16. 
32. 
84. 
13. 
24. 
22. 
23. 
69. 

188. 
852. 

1958. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
1. 
1. 
6. 
4. 
0. 

511 0. 

0. 
0. 
0. 
1. 
1. 
1. 
2. 
0. 
3. 
0. 
1. 
0. 
0. 
1. 
3. 
0. 
4. 
3. 
3. 
2. 
1. 
2. 
5. 
2. 
8. 
9. 
19. 
32. 
94. 
18. 
25. 
17. 
49. 
83. 

217. 
789. 
1457. 

0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
8. 
0. 
0. 
0. 

- 
0 .  0 .  
0. 
1. 
0. 
0. 
0. 
2. 
5. 
0. 
1. 
0. 
2. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
3. 
0. 
4. 
7. 

11. 
25. 
20. 
109. 
13. 
21. 
17. 
39. 
84. 

216. 
821. 
781. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
4. 
5. 
0. 
0. 

0. 
1. 
2. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
2. 
1. 
1. 
0. 
1. 
1. 
1. 
1. 
2. 
2. 
1. 
4. 
10. 
20. 
28. 

148. 
11. 
31. 
17. 
48. 
90. 

265. 
694. 
254. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
5. 
7. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
1. 
1. 
2. 
1. 
0. 
1. 
3. 
0. 
4. 
3. 
2. 
2. 
6. 
4. 
17. 
32. 
36. 

184. 
19. 
18. 
24. 
48. 
104. 
312. 
800. 
41. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
3. 
4. 
1. 
0. 

0. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
1. 
2. 
1. 
1. 
3. 
0. 
1. 
2. 
10. 
6. 
8. 
16. 
54. 
26. 

168. 
11. 
12. 
22. 
44. 
73. 

346. 
948. 

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

10. 
0. 
0. 

0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
3. 
2. 
0. 
3. 
0. 
0. 
2. 
2. 
2. 
1. 
1. 
3. 
5. 
8. 

11. 
40. 
34. 

133. 
18. 
18. 
23. 
52. 
123. 
402. 
1076. 

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

0. 
1. 
0. 
0. 
2. 
1. 
1. 
1. 
1. 
3. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
1. 
2. 
1. 
1. 
2. 
3. 
6. 
8. 

50. 
38. 
76. 
24. 
10. 
27. 
59 
145. 
538. 
1359. 

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

0 .  
0. 
0. 
0. 
1. 
2. 
0. 
2. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
2. 
2. 
4. 
2. 
7. 
15. 
65. 
44. 
42. 
18. 
14. 
32. 
64. 

142. 
641. 

1749. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
2. 
1. 
4. 
1. 
0. 
0. 

0. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
3. 
3. 
2. 
1. 
1. 
1. 
4. 
3. 
0. 
5. 
4. 
9. 
5. 

12. 
42. 
57. 
16. 
22. 
17. 
27. 
58. 
148. 
786. 
1968. 

0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
8. 
3. 
0. 
0. 



“F-1683 REV. 0 

222-5 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 

File ID: 15a1527.CNF 
S99T1388-SAM-PU 

Counted on: 8/26/99 @19:20 
Detector: AEA15 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1262.3 1262.3 361.314 361.314 10.000 3.237 5.000 1.143 
2 153.0 153.0 302.556 302.505 10.000 4.229 5.000 1.298 
3 76.9 76.9 287.434 286.839 10.000 2.739 5.000 1.091 
4 629.5 629.5 228.389 228.388 12.000 4.177 6.000 1.843 
5 21.3 21.3 149.444 149.440 16.000 14.264 8.000 4.345 

Peak 
ID Isotope 
1 PU236 
2 PU238 

Am241 
3 Th228 
4 Pu239 

Pu2 4 0 
5 Np237 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. O b s .  Diff. FWHM Rate c/m @95 

0.579 5.755 5.746 0.0090.01 39.75 1.4 
0.081 5.487 5.476 0.0110.02 5.53 3.9 

0.032 5.400 5.404 -.0040.01 2.18 9.0 
0.267 5.147 5.135 0.0120.02 18.35 2.1 

0.015 4.769 4.772 -.0030.07 1.02 8.9 

0.973 <--valid peaks only--> 66.83 

5.479 5.476 0.003 

5.144 5.135 0.009 

----- --------- 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0046)*Channel 

Energy range (MeV): 4.084 TO 6.439 

(Data reduction compression factor: 1.) 
Efficiency = 0.2285 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Total % Recovery 
32959.0 100.000 
32959.0 100.000 
32083.8 97.345 
875.2 2.655 

Activity 
dlm uCi/ea 
177.5 0.800E-04 
33.6 0.151E-04 
25.7 0.116E-04 
13.4 0.6043-05 
80.3 0.3623-04 
80.3 0.3623-04 
5.1 0.2313-05 

Analyzed by: 
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M - I 6 8 3  REV. 0 

Spectrum 15a1527.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6564.3 

4. 
..4. ........ 4 ...................... 4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4  ........ 4. 

3. 
23. . .2.3.. 
3.. . .2.. .......... 2 ... 2. 
1. . .1 . . . . . .1 ............. 1 
................................l... ........................................................................ 1 
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w-1683 REV. 0 
Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
2. 
1. 
0. 
0. 
0. 
2. 
1. 
1. 
4. 
6. 
4. 
5. 

19. 
21. 
4. 
6. 
9. 

19. 
45. 
88. 

283. 
463. 

9. 
7. 

18. 
49. 
59. 
85. 
151. 
13. 
27. 
79. 

151. 
624. 
1459. 

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

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

15. 
16. 
5. 
4. 
14. 
18. 
42. 
118. 
324. 
326. 

8. 
9. 

11. 
39. 
62. 
77. 

174. 
16. 
44 * 
60. 

162. 
734. 

1574. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
4. 
3. 
0. 
0. 

0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
5. 
9. 
3. 

17. 
16. 
7. 
2. 

17. 
31. 
42. 

116. 
331. 
227. 

6. 
13. 
20. 
28. 
84. 
88. 
199. 
13. 
35. 
71. 

210. 
731. 
1295. 

0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 
6. 
1. 
0. 

0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
3. 
5. 
2. 

17. 
8. 
7. 
7. 
15. 
19. 
52. 

138. 
410. 
94. 
8. 
18. 
26. 
23. 
86. 
97. 

151. 
15. 
40. 
79. 

254. 
671. 
911. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
2. 
7. 
1. 
0. 

15a1527.CNF 
0. 
1. 
0. 
2. 
1. 
0. 
0. 
1. 
1. 
1. 
5. 
2. 
1. 
5. 

17. 
11. 
10. 
10. 
11. 
35. 
62. 

151. 
529. 
37. 
12. 
19. 
26. 
36. 

113. 
87. 
133. 
20. 
47. 
90. 

270. 
698. 
488. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
3. 
9. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
2. 
7. 

11. 
4. 

19. 
4. 
6. 
9. 

15. 
31. 
62. 

171. 
560. 
16. 
7. 

12. 
29. 
47. 

118. 
93. 
100. 
33. 
58. 
120. 
298. 
703. 
158. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
4. 
9. 
0. 
0. 

0. 
0 .  
1. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
1. 
4. 
4. 
6. 

14. 
8. 
8. 
6. 

15. 
22. 
50. 

193. 
654. 

8. 
3. 

15. 
33. 
38. 

147. 
95. 
60. 
17. 
42. 
113. 
328. 
780. 
35. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
3. 
6. 
0. 
0. 

0. 
1. 
1. 
1. 
0. 
0. 
1. 
1. 
2. 
1. 
1. 
3. 
7. 

12. 
20. 
5. 
7. 

10. 
14. 
35. 
65. 

227. 
744. 

7. 
14. 
16. 
44. 
50. 
153. 
109. 
26. 
47. 
60. 

121. 
398. 
881. 

9. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
2. 
6. 
0. 
0. 

0. 
0. 
1. 
0. 
1. 
1. 
2. 
2. 
2. 
0. 
3. 
2. 
2. 
9. 

26. 
11. 
5. 
9. 

14. 
39. 
78. 

265. 
736. 

3. 
10. 
19. 
47. 
48. 

107. 
109. 
22. 
31. 
53. 
136. 
503. 
1103. 

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

0. 
1. 
0. 
1. 
1. 
0. 
4. 
1. 
1. 
4. 
2. 
8. 
4. 

14. 
24. 
10. 
4. 
9. 

21. 
32. 
75. 

279. 
678. 

4. 
10. 
13. 
40. 
47. 
90. 

135. 
19. 
26. 
67. 

174. 
569. 

1295. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
2. 
5. 
2. 
0. 
0. 
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222-S Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 

File ID: 16a1634.CNF 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

S99T1388-DUP-PU 

Counted on: 8/26/99 @19:21 
Detector: AEA16 
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 1461.7 1461.7 361.795 361.795 10.000 2.853 5.000 1.138 

Peak 
ID Isotope 
1 PU236 
2 Pu238 

Am241 
3 Th228 
4 
5 PU239 

Pu240 
6 Np237 

Np237 

Totals: 

193.0 193.0 303.558 303.540 10.000 2.968 5.000 0.992 
85.6 85.6 287.583 287.040 10.000 2.557 5.000 1.853 
34.2 34.2 269.872 269.343 10.000 2.415 5.000 0.851 

720.6 720.6 229.005 229.003 12.000 3.716 6.000 1.750 
27.1 27.1 148.880 148.878 22.000 17.801 11.000 6.111 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. O b s .  Diff. FWIfM Rate c/m @95 

0.568 5.755 5.750 0.0050.01 41.66 1.4 
0.085 5.487 5.482 0.0050.01 6.21 3.6 

0.024 5.400 5.406 -.0060.01 1.73 10.8 
0.014 5.325 0.01 1.03 11.6 
0.269 5.147 5.140 0.0070.02 19.74 2.0 

0.018 4.640 4.771 -.1310.08 1.33 7.8 

5.479 5.482 -.003 

5.144 5.140 0.004 

4.769 4.771 -.002 ----- --------- 
0.977 <--valid peaks only--> 71.69 

DETECTOR CALIBRATION 
Energy(MEV) = 4.086 + (0.0046)*Channel 

Energy range (MeV): 4.086 TO 6.441 

(Data reduction compression factor: 1.) 
Efficiency = 0.2130 CPM/DPM 

TOTAL COUNT DATA: 

Activity 
d/m uCi/ea 
199.6 0.8993-04 
40.5 0.1823-04 
31.0 0.140E-04 
11.5 0.5163-05 
4.8 0.2173-05 

92.7 0.4173-04 
92.7 0.4173-04 
103.8 0.4683-04 
7.2 0.3233-05 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
35219.0 100.000 
35219.0 100.000 
34412.4 97.710 

2.290 



w-1683 REV. 0 
Spectrum 16a1634.CNF 

1 Legend: Raw = .... Modeled Peaks = llz,..l etc Display Max.: 7455.9 

.5. ..... .5 ................... 5 ............................................ 5 ......... 5 .  

i 
4 
.4 
4. 
.2.3.. . 
3...2.. .......... 2 ... . 2 .  

1. .. .1 .......... 1 .......................... l... ............................................................... ................................................................ 
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W-I683 REV. 0 

Raw Data Dump for AEA Spectrum: 16a1634.CNF 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
2. 
0. 
1. 
1. 
2. 
0. 
0. 
2. 
3. 
5. 
6. 
8. 
11. 
27. 
12. 
6. 
9. 

16. 
40. 
86. 

297. 
675. 

5. 
10. 
27. 
51. 
60. 
74. 

151. 
11. 
25. 
62. 

152. 
639. 
1611. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
5. 
4. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
3. 
1. 
0. 
3. 
2. 
2. 
7. 
9. 

17. 
10. 
9. 
7. 

20. 
44. 
103. 
343. 
467. 
5. 
15. 
20. 
41. 
65. 
73. 
175. 
16. 
37. 
54. 

185. 
779. 
1786. 

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

511 0. 0. 

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

20. 
11. 
7. 
4. 

11. 
24. 
44. 
109. 
365. 
263. 

5. 
14. 
21. 
24. 
87. 
87. 

210. 
20. 
39. 
65. 

183. 
760. 
1774. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
1. 
8. 
1. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
2. 
8. 
5. 
12. 
17. 
7. 

12. 
10. 
23. 
44. 
113. 
466. 
137. 

5. 
11. 
21. 
28. 
111. 
91. 

258. 
21. 
36. 
65. 

224. 
717. 
1175. 

0. 
0. 
1. 
1. 
0. 
1. 
0. 
0 ,  
0 .  
1, 
8, 
0. 
0 .  

0. 
0. 
1. 
0. 
0. 
2. 
1. 
1. 
1. 
2. 
2. 
4. 
2. 
8. 

24. 
19. 
10. 
8. 

12. 
19. 
58. 
157. 
501. 
50. 
7. 

14. 
23. 
25. 
108. 
100. 
214. 
11. 
38. 
94. 

228. 
752. 
703. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
8. 
0. 
0. 

0 .  
0. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
2. 
3. 
4. 
4. 
9. 

20. 
23. 
7. 
5. 

13. 
21. 
48. 
180. 
565. 
24. 
6. 
8. 

26. 
29. 
139. 
107. 
139. 
17. 
52. 
96. 

282. 
687. 
230. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
4. 
9. 
0. 
0. 

0. 
1. 
1. 
2. 
0. 
1. 
1. 
3. 
1. 
4. 
2. 
9. 
7. 
13. 
36. 
10. 
2. 
7. 
15. 
40. 
56. 

190. 
732. 

9. 
9. 
16. 
39. 
35. 

151. 
99. 
65. 
22. 
52. 

108. 
325. 
756. 
45. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
8. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
2. 
5. 
8. 
5. 
9. 

22. 
11. 
7. 
10. 
21. 
25. 
59. 

223. 
726. 

3. 
7. 

22. 
36. 
37. 

163. 
98. 
27. 
11. 
47. 
93. 

346. 
894. 

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

0. 
1. 
1. 
0. 
1. 
1. 
2. 
0. 
3. 
3. 
1. 
8. 
6. 
6. 

32. 
11. 
8. 
9. 
13. 
31. 
63. 

236. 
865. 

6. 
9. 

13. 
65. 
36. 

130. 
107. 
21. 
23. 
32. 
122. 
450. 
1135. 

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

0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
2. 
2. 
6. 
5. 
4. 
11. 
30. 
11. 
6. 
9. 

22. 
35. 
77. 

247. 
835. 

5. 
12. 
18. 
46. 
44. 
111. 
133. 
15. 
29. 
50. 
121. 
545. 
1316. 

0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
8. 
2. 
0. 
0. 
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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 

File ID: 17a1770.CNF 
S99T1389-SAM-PU 

Counted on: 8/26/99 @19:23 
Detector: AEA17 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 1627.4 1627.4 362.415 362.415 8.000 2.647 
L 

3 
4? 
5 
6 

Peak 
ID Isotope 
1 Pu236 

Cm243 
2 PU238 

Am241 
3 Th228 
4 
5 PU239 

PU240 
6 Np237 

Totals: 

175.5 175.5 303.656 303.639 10.000 3.121 
89.4 89.4 287.652 287.269 8.000 1.955 
26.8 26.8 270.490 269.976 10.000 2.183 

800.3 800.3 229.018 229.017 12.000 3.548 
25.4 25.4 148.953 148.952 22.000 13.435 

Tau 
Initial Final 
4.000 1.124 
5.000 0.935 
4.000 2.184 
5.000 1.045 
6.000 1.943 

11.000 6.140 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count $err 
Frac Exp. Obs. Diff. FWHM Rate cjm @95 W m  

0.592 5.755 5.761 -.0060.01 43.97 1.3 185.5 
5.779 5.761 0.018 249.0 

0.083 5.487 5.491 -.0040.01 6.13 3.6 35.2 
5.479 5.491 -.012 27.0 

0.019 5.400 5.415 -.0150.01 1.42 12.6 8.3 

0.271 5.147 5.147 0.0000.02 20.10 2.0 83.1 
5.144 5.147 -.003 83.1 

0.014 4.769 4.779 -.0100.06 1.04 8.8 4.9 

0.978 <--valid peaks only--> 72.66 

???? 5.336 0.65 16.0 

----- -__---__- 

DETECTOR CALIBRATION 
Energy(MEV) = 4.094 + (0.0046)*Channel 

Energy range (MeV): 4.094 TO 6.449 

(Data reduction compression factor: 1.) 
Efficiency = 0.2419 CPMjDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
35669.0 100.000 
35669.1 100.000 
35189.7 98.656 

479.3 305 1.344 

Activity 
ucijea 

0.835E-04 
0.112E-03 
0.159E-04 
0.121E-04 
0.372E-05 

0.374E-04 
0.374E-04 
0.2223-05 



W-1683 REV. 0 
Spectrum 17a1770.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Wax.: 8839.6 

6 
6 
6 
6 

5 .  . . . . 5  ................ 5 

........ 5. ................................ . 5  

4 
4 
4 
.23.. 
3 .  . 2 . .  ....... 2 . . . 2  

i . .1 ...... 1 ..................... 1. ...................................................... 1 
.....................................................................l 
.1.. . . 
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Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
13 1 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 0. 0. 

0. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
1. 
1. 
1. 
1. 
5. 
2. 
12. 
21. 
3. 
6. 
2. 

14. 
24. 
68. 

313. 
735. 

5. 
8. 
9. 

45. 
49. 
79. 
149. 

6. 
25. 
38. 

111. 
677. 
1583. 

0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
2. 
2. 
2. 
0. 

0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
2. 
10. 
16. 
5. 
5. 
3. 

11. 
36. 
74. 
317. 
532. 

5. 
13. 
14. 
39. 
60. 
52. 
167. 

8. 
22. 
46. 
129. 
787. 
1880. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
5. 
2. 
0. 

0. 
2. 
0. 
2. 
0. 
2. 
0. 
0. 
1. 
1. 
1. 
1. 
2. 
7. 

13. 
11. 
8. 
6. 
9. 
12. 
28. 
85. 
359. 
279. 

3. 
6. 

16. 
28. 
77. 
79. 
195. 
10. 
23. 
47. 

144. 
820. 
2122. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
3. 
6. 
1. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
3. 
6. 

10. 
18. 
12. 
6. 
6. 
5. 
16. 
32. 

105. 
429. 
122. 

7. 
14. 
23. 
23. 
76. 
96. 

211. 
19. 
18. 
51. 

174. 
823. 
1759. 

0. 
0. 
0. 
1. 
1. 
0. 
2. 
0. 
1. 
2. 
7. 
0. 
0 .  

17a1770.CNF 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
4. 
3. 
3. 
2. 
19. 
11. 
7. 
5. 
9. 
9. 
30. 

121. 
514. 
47. 
3. 

11. 
17. 
20. 
119. 
102. 
212. 
14. 
25. 
52. 

201. 
709. 
1075. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
2. 
9. 
0. 
0. 

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

29. 
14. 
5. 
5. 

12. 
22. 
43. 
164. 
656. 
21. 
8. 
10. 
27. 
28. 
139. 
102. 
144. 
10. 
32. 
61. 

237. 
689. 
397. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
1. 
8. 
0. 
0. 

1. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
0. 
1. 
5. 
4. 

13. 
19. 
11. 
10. 
5. 
14. 
22. 
42. 
181. 
766. 

6. 
2. 

12. 
22. 
23. 

162. 
92. 
70. 
17. 
27. 
60. 

261. 
786. 
118. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
2. 
10. 
0. 
0. 

"F-1683 REV. 0 

2. 
1. 
0. 
1. 
0. 
1. 
2. 
1. 
0. 
1. 
2. 
8. 
5. 
5. 

23. 
15. 
4. 
5. 
3. 

26. 
46. 

201. 
867. 

2. 
9. 
8. 

38. 
20. 

181. 
92. 
34. 
19. 
27. 
93. 

317. 
855. 
12. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 

11. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
2. 
2. 
5. 
2. 
2. 

34. 
12. 
6. 
8. 
7. 
18. 
57. 

257. 
981. 

1. 
8. 

11. 
35. 
37. 

153. 
100. 
15. 
18. 
35. 
82. 

398. 
1041. 

1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
2. 
4. 
8. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
1. 
2. 
0. 
2. 
1. 
3. 
3. 
4. 

12. 
26. 
10. 
6. 
4. 
8. 

22. 
73. 

237. 
913. 

1. 
6. 
12. 
50. 
40. 
94. 
111. 

8. 
16. 
38. 
98. 

488. 
1323. 

1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
7. 
6. 
0. 
0. 
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Peak 
ID 
1 
2 
3 
4 
5 
6 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 Th228 
4 
5 Pu239 

Pu2 4 0 
6 Np237 

Np2 3 7 

Totals: 

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 

File ID: 18a1837.CNF 
S99T1389-DUP-PU 

Counted on: 8/26/99 @19:23 
Detector: AEA18 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Fina 
1553.8 1553.8 357.748 357.748 10.000 2.778 5.000 1.11 
185.6 185.6 299.177 299.157 10.000 3.407 5.000 1.03 ' 
93.9 93.9 283.197 282.721 8.000 2.172 4.000 1.92, 
27.7 27.7 265.788 265.165 12.000 3.402 6.000 1.192 

776.2 776.2 224.442 224.440 10.000 3.766 5.000 1.931 
29.4 29.4 143.834 143.831 24.000 18.928 12.000 7.218 

AEA 
Frac 
0.572 
0 . 0 8 5  

0.022 
0.012 
0.267 

0.019 

--_-- 
0.976 

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 43.76 1.4 
5.487 5.481 0.0060.02 6.50 3.6 
5.479 5.481 -.002 
5.400 5.406 -.0060.01 1.67 11.3 

5.325 0.02 0 . 8 8  13.7 
5.147 5.138 0.0090.02 20.44 2.0 
5.144 5.138 0.006 
4.640 4.767 -.1270.09 1.43 7.5 
4.769 4.767 0.002 ---- -___- 

<--valid peaks only--> 74.68 

DETECTOR CALIBRATION 
Energy(MEV) = 4.105 + (0.0046)*Channel 

Energy range (MeV): 4.105 TO 6.460 

(Data reduction compression factor: 1.) 
Efficiency = 0.2259 CPMIDPM 

TOTAL COUNT DATA: 

d/m 
197.7 
39.9 
30.6 
10.4 
3.9 

90.5 
90.5 
105.3 

7.3 

Item Total 8 Recovery 
Raw spectrum 36743.0 100.000 
Smoothed 36743.7 100.002 
composite fit 35848.7 97.566 

894.3 2.434 Residua 1s :I08 

Activity 
uCi/ea 

0.8903-04 
0.180E-04 
0.138E-04 
0.4693-05 
0.1763-05 
0.4083-04 
0.4083-04 
0.4743-04 
0.3273-05 



w-1683 REV. 0 
Spectrum 18a1837.CNF 

1 Legend: Raw = .... Modeled Peaks = i,2,.., etc Display Max.: 9943.0 

5. . .5 ........ 5 .  ............................ 5 ....................... 5 

4 
4 
4 
4. 
3.. . . 3 . .  . ..... 2 ....... 2 

.. 

.1 . . . .1 

.......e.... 1 .................................. 1.. 

............... 1.. .......................................... ..... . . , .  , .  , .  .. 1 



Raw Data Dump for AEA spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
13 1 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
1. 
2. 
1. 
2. 
0. 
1. 
0. 
0. 
0. 
1. 
9. 
4. 
6. 

27. 
18. 
9. 
4. 
13. 
29. 
54. 

159. 
589. 
30. 
5. 

13. 
37. 
25. 
135. 
122. 
183. 
23. 
38. 
76. 

252. 
717. 
635. 
0. 
0. 
0. 
0 .  
0 .  
1. 
0 .  
0 .  
0 .  
1. 
5 .  
1. 
0 .  
0 .  

- 
0 .  
0. 
0. 
0. 
1. 
0. 
2. 
1. 
4. 
2. 
7. 
2. 
7. 
10. 
29. 
17. 
6. 

15. 
14. 
34. 
61. 
179. 
670. 
17. 
6. 

13. 
34. 
34. 

159. 
108. 
118. 
18. 
37 * 
82. 

282. 
722. 
189. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
9. 
0. 
0. 
0. 

0. 
0. 
1. 
0. 
2. 
2. 
1. 
1. 
1. 
1. 
2. 
7. 
7. 
9. 

38. 
18. 
8. 
12. 
10. 
24. 
61. 

218. 
823. 

3. 
5. 

13. 
29. 
36. 

189. 
103. 
62. 
14. 
46. 
86. 

304. 
858. 
24. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
7. 
0. 
0. 

2. 
3. 
1. 
0. 
0. 
1. 
3. 
2. 
1. 
4. 
2. 
3. 
2. 
9. 

29. 
13. 
8. 
13. 
18. 
38. 
67. 

240. 
904. 

5. 
9. 
16. 
32. 
43. 
155. 
100. 
30. 
22. 
54. 

107. 
374. 
937. 

2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
7. 
0. 
0. 

18a1837.CNF 
1. 
2. 
0. 
0. 
1. 
1. 
2. 
0. 
2. 
5. 
6. 
4. 
4. 
14. 
26. 
8. 
9. 
11. 
12. 
41. 
63. 

264. 
961. 

4. 
10. 
16. 
55. 
57. 

136. 
111. 
14. 
22. 
54. 
102. 
488. 
1168. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
5. 
4. 
0. 
0. 

2. 
0. 
0. 
1. 
3. 
1. 
1. 
1. 
3. 
1. 
6. 
5. 
8. 
11. 
27. 
10. 
4. 
6. 
19. 
37. 
70. 

282. 
800. 

3. 
10. 
16. 
41. 
53. 
92. 

148. 
16. 
37. 
45. 
122. 
573. 
1437. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
4. 
3. 
0. 
0. 

1. 
1. 
3. 
2. 
2. 
1. 
1. 
1. 
3. 
3. 
6. 
6. 
6. 

16. 
33. 
3. 
6. 

11. 
16. 
46. 
79. 

328. 
598. 

9. 
10. 
18. 
45. 
46. 
90. 

164. 
19. 
24. 
54. 

137. 
708. 
1742. 

0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
5. 
0. 
0. 
0. 

“F-1663 REV. 0 

3. 
0. 
0. 
2. 
0. 
0. 
1. 
3. 
2. 
3. 
3. 
5. 
4. 
14. 
23. 
14. 
9. 

11. 
19. 
38. 
86. 

350. 
378. 

3. 
7. 

17. 
26. 
70. 
75. 

187. 
9. 
17. 
56. 

146. 
802. 
1929. 

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

1. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
1. 
1. 
2. 
6. 
6. 

18. 
14. 
11. 
3. 
10. 
22. 
38. 

114. 
426. 
220. 

5. 
9. 
19. 
37. 
74. 
85. 

222. 
16. 
31. 
66. 

200. 
912. 

1779. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
6. 
0. 
0. 
0. 

0. 
0. 
0. 
2. 
0. 
2. 
1. 
4. 
2. 
3. 
7. 
2. 
6. 

33. 
17. 
9. 
9. 
16. 
26. 
47. 

139. 
435. 
98. 
6. 

15. 
19. 
31. 

104. 
81. 

234. 
21. 
31. 
82. 
194. 
798. 
1351. 

0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
6. 
0. 
0. 
0. 
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Peak 
ID 
1 
2 
3 
4 
5 
6 

Peak 

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 

File ID: 19a1961.CNF 
S99T1390-SAM-PU 

Counted on: 8/26/99 @19:25 
Detector: AEA19 
Geometry number: 1 
count time: 28803. Sec 

PEAK ANALYSIS 

ID Isotope 
1 PU236 
2 PU238 

Am241 
3 Th228 
4 
5 Pu239 

PU240 
6 Np237 

Totals: 

Peak height 
Initial Final 
1646.3 1646.3 
203.8 203.8 
94.3 94.3 
31.9 31.9 

861.2 861.2 
28.4 28.4 

Peak center 
Initial Final 

361.896 361.896 
303.814 303.804 
287.818 287.383 
270.249 269.714 
229.695 229.694 
149.530 149.530 

FWHM 
Initial Final 
10.000 2.535 
10.000 2.856 
10.000 1.939 
10.000 3.217 
10.000 3.426 
20.000 13.352 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 

0.570 5.755 5.747 0.0080.01 42.49 1.4 
0.083 5.487 5.480 0.0070.01 6.19 3.6 

0.022 5.400 5.404 -.0040.01 1.61 10.8 
0.012 5.323 0.01 0.91 12.6 
0.276 5.147 5.139 0.0080.02 20.60 2.0 

0.016 4.769 4.770 -.0010.06 1.16 8.3 

0.979 <--valid peaks only--> 72.95 

5.479 5.480 -.001 

5.144 5.139 0.005 

__--- --------- 

DETECTOR CALIBRATION 
Energy(MEV) = 4.082 + (0.0046)*Channel 

Energy range (MeV): 4.082 TO 6.438 

(Data reduction compression factor: 1.) 
Efficiency = 0.2437 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
5.000 1.145 
5.000 1.031 
5.000 1.738 
5.000 1.340 
5.000 2.044 
10.000 6.026 

dim 
177.9 
35.3 
27.0 
9.3 
3.7 

84.5 
84.5 
5.5 

Total % Recovery 
35768.0 100.000 
35768.4 100.001 
35021.6 97.913 

746.4 2.087 

Activity 
uCi/ea 

0.801E-04 
0.1593-04 
0.1223-04 
0.4203-05 
0.1683-05 
0.3813-04 
0.3813-04 
0.2463-05 

311 



"F-1683 REV. 0 

Spectrum 19a1961.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8 2 4 4 . 4  

6 
6 
6 
6 

5. ... 5 ............... 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5  ............ 5. 
4 
4 
4 .  
4. 
.2.3.. 
3. .2.. ......... 2 .... 2 
i . .1 ...... 1 ...................... l... ............................................................ ............................................................ 
l.... 

1 ... . .1 
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Raw Data Dump for 
1 0. 0. 

11 0. 3. 
21 1. 1. 
31 1. 0. 
41 0. 1. 
51 0. 0. 
61 0. 1. 
71 2. 1. 
81 0. 0. 
91 0. 2. 
101 0. 0. 
111 1. 2. 
121 6. 9. 
13 1 6. 4. 
14 1 9. 10. 
151 29. 29. 
161 11. 3. 
171 3. 5. 
181 4. 9. 
191 12. 15. 
201 22. 29. 
211 62. 71. 
221 281. 308. 
231 932. 702. 
241 5. 5. 
251 6. 5. 
261 7. 13. 
271 42. 43. 
281 43. 56. 
291 61. 58. 
301 135. 184. 
311 5. 7. 
321 12. 24. 
331 35. 41. 
341 102. 97. 
351 696. 797. 
361 1824. 2072. 
371 0. 0. 
381 0. 0. 
391 0. 0. 
401 0. 0. 
411 0. 0. 
421 0. 1. 
431 0. 0. 
441 1. 0. 
451 0. 1. 
461 1. 0. 
471 3. 2. 
481 0. 1. 
491 0. 0. 
511 0. 0. 

AEA Spectrum: 
0. 0. 
1. 1. 
0. 1. 
0. 1. 
0. 1. 
0. 1. 
1. 1. 
0. 0. 
0. 4. 
1. 3. 
4. 3. 
3. 3. 
5. 9. 
2. 13. 
10. 12. 
27. 13. 
7. 4. 
6. 10. 
4. 5. 

20. 17. 
28. 30. 
59. 91. 

338. 402. 
441. 245. 

3. 7. 
6. 8. 

24. 22. 
30. 24. 

84. 72. 
222. 270. 
12. 14. 
22. 22. 
46. 42. 

154. 182. 
837. 865. 
1995. 1448. 

0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0. 0 .  
0. 0. 
0. 1. 
1. 1. 
0. 2. 
4. 6. 
1. 1. 
0. 0. 

69. a7. 

19a1961.CNF 
1. 1. 
1. 2. 
2. 1. 
1. 0. 
2. 0. 
1. 2. 
1. 1. 
1. 1. 
1. 3. 
1. 0. 
0. 0. 
2. 0. 
3. 2. 
5. 3. 

32. 20. 
21. 15. 
7. 6. 
6. 5. 
6. 5. 

20. 15. 
30. 32. 
98. 117. 

443. 565. 
107. 29. 

3. 3. 
11. 22. 
14. 27. 
20. 26. 

106. 124. 
115. 97. 
219. 185. 
15. 12. 
23. 15. 
48. 49. 
199. 213. 
705. 702. 
642. 185. 
0. 0. 
0. 0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 1. 
1. 3. 
1. 0. 
0. 0. 
0. 0. 
9. 8. 
0. 0. 
0. 0 .  

0. 
3. 
1. 
2. 
1. 
0. 
2. 
1. 
1. 
2. 
2. 
3. 
5. 
6. 

35. 
13. 
5. 
6. 

11. 
16. 
41. 
163. 
693. 

8. 
11. 
16. 
32. 
27. 
174. 
108. 
86. 
20. 
29. 
55. 

269. 
756. 
21. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
1. 

10. 
0. 
0. 

“F- 

2. 
1. 
0. 
2. 
1. 
0. 
1. 
1. 
0. 
4. 
1. 
6. 
8. 
7. 

31. 
13. 
3. 
9. 
7. 

17. 

194. 
837. 

2. 
4. 
11. 
41. 
30. 

172. 
117. 
35. 
15. 
34. 
62. 

347. 
858. 

2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
2. 
5. 
0. 
0. 

38. 

1683REV.o 

1. 0. 
1. 1. 
1. 0. 
3. 1. 
2. 2. 
0. 0. 
0. 1. 
0. 1. 
0. 1. 
2. 0. 
0. 4. 
2. 1. 
1. 2. 

13. 6. 
34. 26. 
8. 11. 
5. 3. 
4. 5. 
13. 10. 
25. 23. 
45. 41. 

217. 235. 
1017. 1085. 

4. 3. 
3. 13. 

13. 13. 
45. 51. 
30. 45. 

142. 125. 
94. 131. 
9. 11. 
14. 15. 
27. 37. 
80. 87. 

426. 510. 
1175. 1430. 

0. 0. 
0. 0 .  
0 .  0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 1. 
0. 1. 
1. 0. 
1. 1. 
5. 1. 
3. 2. 
0. 0. 
0. 0 .  

313 



w-1683 REV. 0 

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 

File ID: 20a2029.CNF 
S99T1390-DUP-PU 

Counted on: 8/26/99 @19:25 
Detector: A m 2  0 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1430.2 1430.2 361.516 361.516 10.000 2.832 5.000 0.924 
2 
3 
4 
5 

Peak 
ID Isotope 
1 Pu236 

Cm243 
2 PU238 

Am241 
3 Th228 
4 PU239 

PU240 

Np2 3 7 
5 Np237 

Totals: 

162.5 162.5 302.894 302.826 10.000 2.869 5.000 0.670 
79.0 79.0 286.774 286.387 10.000 1.626 5.000 1.079 

717.3 717.3 227.777 227.775 10.000 3.683 5.000 1.493 
24.5 24.5 147.112 147.095 22.000 20.661 11.000 5.901 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 

0.601 5.755 5.763 -.0080.01 46.43 1.3 

0.087 5.487 5.493 -.0060.01 6.73 3.6 

0.019 5.400 5.418 -.0180.01 1.49 13.1 
0.276 5.147 5.148 -.0010.02 21.30 1.9 

0.017 4.640 4.777 -.1370.10 1.35 7.8 

5.779 5.763 0.016 

5.479 5.493 -.014 

5.144 5.148 -.004 

4.769 4.777 -.008 ----- ------- -- 
1.001 <--valid peaks only--> 77.29 

DETECTOR CALIBRATION 
Energy(MEV) = 4.101 + (0.0046)*Channel 

Energy range (MeV): 4.101 TO 6.456 

(Data reduction compression factor: 1.) 
Efficiency = 0.2304 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

dim 
205.6 
276.0 
40.6 
31.1 
9.1 

92.4 
92.4 
97.5 
6.7 

Total % Recovery 
37079.0 100.000 
37081.8 100.008 
37102.9 100.064 

Activity 
uCi/ea 

0.9263-04 
0.1243-03 
0.183E-04 
0.140E-04 
0.4093-05 
0.4163-04 
0.4163-04 
0.4393-04 
0.3033-05 

-0.064 



"F-1683 REV. 0 
Spectrum 20a2029. CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7540.4 

4 .  . . . 4  ......... 4 ......................... 4 

. . . . 4 . .  

.......................... . 4  

2. 
32. . .23.. . . 
3 . . .  .2. ......... 2 . .2. 
1 .. 1 ..... 1 ............. 1 .................................. 1. ...................................................................... 1 ................................................................ 1 
l... 

315 



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 

0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
6. 
2. 
8. 
11. 
22. 
15. 
10. 
3. 
9. 

14. 
44. 
125. 
384. 
429. 

4. 
7. 

21. 
37. 
77. 
65. 
145. 

8. 
36. 
55. 

209. 
725. 

1550. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
5. 
4. 
0. 

511 0. 

0. 
1. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
4. 
6. 
6. 

13. 
21. 
7. 
4. 
12. 
20. 
53. 

155. 
434. 
240. 

6. 
12. 
18. 
35. 
108. 
77. 
182. 
23. 
35. 
72. 

220. 
886. 
1784. 

0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
3. 
4. 
1. 
0. 
0. 

1. 
0. 
2. 
3. 
1. 
0. 
1. 
1. 
1. 
0. 
4. 
4. 
3. 
5. 

22. 
14. 
7. 
8. 
9. 

34. 
45. 
151. 
436. 
108. 

7. 
17. 
18. 
44. 
82. 
92. 

205. 
18. 
38. 
79. 

287. 
930. 
1589. 

0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
8. 
0. 
0. 

0. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
2. 
0. 
1. 
3. 
5. 
11. 
24. 
12. 
9. 
7. 
11. 
23. 
67. 

172. 
491. 
48. 
7. 
17. 
35. 
28. 
93. 
109. 
190. 
16. 
27. 
89. 

258. 
854. 

1125. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
5. 
1. 
1. 

W-1683 REV. 0 

20a2 029. CNF 
3. 
1. 
0. 
0. 
0. 
5. 
0. 
1. 
0. 
2. 
3. 
6. 
6. 
4. 

26. 
16. 
3. 
2. 

14. 
36. 
66. 

204. 
606. 
11. 
2. 
17. 
33. 
39. 

139. 
109. 
163. 
14. 
48. 
92. 

301. 
858. 
452. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
6. 
2. 
0. 

0. 
0. 
1. 
0. 
0. 
2. 
2. 
3. 
1. 
1. 
2. 
7. 
8. 
13. 
25. 
14. 
6. 
8. 
12. 
31. 
74. 

219. 
641. 

2. 
4. 
12. 
41. 
36. 
169. 
103. 
96. 
16. 
33. 
97. 
341. 
861. 
128. 

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

10. 
0. 
0. 

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

12. 
9. 

28. 
13. 
8. 
6. 

12. 
35. 
88. 

251. 
795. 

3. 
10. 
11. 
32. 
47. 
167. 
119. 
31. 
22. 
46. 

123. 
428. 
926. 

9. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
7. 
0. 
0. 

0. 
1. 
0. 
0. 
0. 
2. 
1. 
0. 
2. 
2. 
2. 
9. 
5. 

12. 
25. 
7. 
6. 

13. 
18. 
26. 
98. 

357. 
888. 

4. 
2. 
15. 
37. 
49. 
161. 
104. 
17. 
27. 
56. 

145. 
444. 
947. 
0. 
1. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
3. 

10. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
0. 
2. 
3. 
2. 
12. 
24. 
7. 
8. 
9. 

20. 
35. 
87. 

366. 
790. 

3. 
7. 
13. 
42. 
59. 

108. 
131. 
15. 
34. 
46. 
155. 
563. 
1097. 

0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
3. 
4. 
8. 
0. 
0. 

0 .  
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
4. 
5. 
9. 
6. 

16. 
23. 
8. 
1. 
7. 

20. 
45. 

104. 
339. 
599. 

6. 
12. 
13. 
42. 
52. 
85. 

125. 
11. 
33. 
69. 

167. 
665. 
1361. 

0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
7. 
4. 
0. 
0. 



HNF-1683 REV. 0 
WORKBOOK PAGE STDt 

RACER PREPARATION DATE 

STANDARD BOOK NO 

WORKBOOK PAGE. STOI I .  

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 Rscavery = (Total AT Counts I TC -Bkg)' llEFF *C236'tOOlPu-236 Decay Coed Value * SPKV 
Pu 2391240 pWL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(tOOOmUL)(DF)(DDF) I [(C236)(SS)(2220000 dprnlpCi)] 

Pu 238 dpm = [(Total AT Counts I TC) . Bkg + tlEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Trace( Recovery I 100) 

Pu 238 pCVL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] I [(Pu-236 Tracer Rscavery 1t00)(2220000 dpmlpCi)(D gIL)(SS)] 
Relative Counting Error = Square Root of [( tI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * mi"))] * t.96 * io0 

317 
08127199 



HNF-1683 REV. 0 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Cortd Value = Pu-236 Preparation Value *le to the wwer of {(-In2 + Decay Timell040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg)’C236+1001(Pu-236 Decay Cortd Value * SPWEFF)  
Pu 2391240 pCilL = (C239)(Pu 236 Decay Cortd Val~~)(SPKv)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg ’ llEFF . C2381- (Pu-238 Tracer Value ‘SPKV ‘Pu 236 Tracer Recovery I 100) 
Pu 238 pCYL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)~ I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D gIL)(SS)] 

Relative Counting Error = Square Root of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm + min))] + 1.96 . 100 

318 
08127199 



HNF-1683 REV. O 
WORKBOOK PAGE SAM3 

Decay Time = Date Counted - Tracer Preparation Date 

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value '[e lo the power of ((-In2 * Decay Time11040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) 'C236*1001(Pu-236 Decay Corfd Value * SPKV * EFF) 
Pu 2391240 VCilL = (C239)(Pu 236 Decay Codd Value)(SPKV)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpmIpCi)] 

Pu 238 dpm = [(Total AT Counts I TC) - Bkg * 1IEFF ' C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer RBCOYB~Y I 100) 
Pu 238 VCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)I I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D gIL)(SS)I 

Relative Counting Ermr = Square Root of [(lI(Pu 236 cpm min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 + 100 

a19 

08127199 



W-1683 REV. 0 

Decay Time = Date Counted . Tracer Preparation Date 
Pu-236 Decay Con'd Value = Pu-236 Preparation Value '[e to the power of ((-In2 + Decay Time11040.95)] 
Pu 236 Tracer Recovery = (Total AT Count3 I TC -Bkg) *C236*1001(Pu-236 Decay Corfd Value * SPKV' EFF) 
Pu 2391240 pCi1L = (C239)(Pu 236 Decay Carr'd Value)(SPKV)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpmlpCi)] 

Pu 238 dpm = ((Total AT Counts I TC) - Bkg . llEFF C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I 100) 

Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)1 I [(Pu-236 Tracer Recovery 1100)(2220000 dprnlpCi)(D gIL)(SS)I 
Relative Counting Ermr = Square Rmt Of I(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

320 
08127199 



Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value '[e lo the power Of ((-In2 * Decay Timel1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236*1001(Pu-236 Decay Corfd Value * S P W  * EFF) 
Pu 2391240 pCilL = (C239)(Pu 236 Decay Cortd Value)(SPKv)(lOOOmLJL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I I C )  - Bkg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 238 Tracer Recovery I 100) 
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)1 I [(Pu-236 Tracer Recovery /100)(2220000 dpmlvCi)(D gIL)(SS)I 
Relative Counting Ermr = Square R w t  Of [(1/(Pu 236 cpm . mi")) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

321 
08/27/99 



ecay Time = Date Counted -Tracer Preparation Date 

u 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236'1001(Pu-236 Decay Corfd Value * SPKV * EFF) 
u 2391240 pWL = (c239)(Pu 236 Decay Corr'd Value)(SPKV)(looomUL)(DF)(DDF) I [(C236l(SS)(D glL)(2220000 dpm1pCi)l 
u 238 dpm = [(Total AT Counls I TC) - Bkg * 1IEFF 

u 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)I I [(Pu-236 Tracer Recovery lt00)(2220000 dpmlpCi)(D glL)(SS)I 
elalive Counting Error = Square R w t  of [(lI(Pu 236 cpm . mm)) + (1 I (Pu 238 or 2391240 cpm * min))] + 1.96 + 100 

-236 Decay Cortd value = Pu-236 Preparation Value *[e to the power Of ((-1n2. Decay Time11040.95)l 

C2381. (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Reavery I 100) 

322 
08/27/99 



WORKBOOK PAGE: S 

Decay Time = Dale Counted - Tracer Preparation Date 

Pu-236 Decay CorFd Value = Pu-236 Preparation Value +[e to the power of ((-In2 * Decay TimeIlO40.95)l 

Pu 2391240 NCilL = (C239)(Pu 236 Decay Con'd Value)(SPKV)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpm1pCi)l 
Pu 238 dpm = [(Total AT Counts I TC) . Bkg * IIEFF * C2361- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Rewvery I 100) 
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] I [(Pu-236 Tracer Rewvery 1100)(2220000 dpmlpCi)(D gIL)(SS)] 
Relative Counting Enor = Square RwI of [(t/(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * mi"))] 1,96 * 100 

Pu 236 Tracer Rewvery = (Total AT Counts I TC -Bkg) *C236*1 OO/(Pu-236 Decay Corr'd Value * SPKV * EFF) 

,323 
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Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Corfd Value = Pu-236 Preparation Value '[e lo the power of ((-in2 . Decay Timel1040.95)l 
pu 236 Tracer Recovery = (Total AT Counts I TC -6kg) T236.1 OOI(Pu-236 Decay Corr'd Value. SPKV EFF) 

pu 2391240 VCIIL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(loOomUL)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpmlpCt)] 

PU 238 pCilL = [(pu 238 dprn)(DF)(DDF)(looornUL)] I [(Pu-236 Tracer Recnvery 1100)(2220000 dpmlpCi)(D g/L)(SS)I 
Relative Counting Error = Square Rmt of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * mi"))] 1 96 + 100 

Pu 238 dpm E [(Total AT Counts I TC) - Bkg * llEFF * C238j. (Pu-236 Tracer Value 'SPKV *PU 236 Tracer ReWVW I 100) 

Pu 239/240 pCi/mL 2.2 3 E -0 3 DETECTION 
Relative Counting Error = 2.3% LEVELS 

!. 1 XAJE-04 I 
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OPPORTUNISTIC  ANALYTES 
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	Date: 09/08/1999 15:57:14
	F:\DATA\99090821.D03
	3 Detector:CDM-1
	anion column
	4.62 phosphate
	8.03 oxalate
	41
	61

	101
	111
	121
	141
	151
	161
	191
	201
	271
	331
	351
	481
	61
	141
	181
	191
	201
	211

	241
	271
	291
	481
	131
	191
	201
	271
	301
	351
	361
	81
	131
	161
	181

	191
	201
	231
	241
	281
	311
	341
	351
	481
	81
	121
	131
	171
	181
	191
	201
	211
	241
	311
	341
	351
	121
	191
	201
	211
	221
	281
	311
	141
	181
	221
	311
	191
	201
	221
	241
	271
	301
	311
	351
	361
	51
	61
	71
	91

	141
	151
	161
	171
	181
	241
	251
	291
	311
	471
	141
	171
	201
	211
	231
	241
	291
	341
	471
	481
	101
	111
	121
	131
	161
	171
	181
	191
	241
	251
	311
	71
	101
	111
	121
	131
	171
	181
	221
	241
	251
	291
	311
	471
	481
	121
	161
	171
	191
	211
	221
	241
	251
	261
	311
	341
	11
	81

	101
	121
	161
	171
	181
	241
	251
	261
	271
	311
	471
	101
	121
	131
	151
	161
	171
	191
	201
	241
	251
	281
	291
	311
	461
	471
	481

