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222-S LABORATORY 

TANK 2414-109 GRAB SAMPLES, 
9S-99-1,9S-99-2 and 9899-3 

ANALYTICAL RESULTS FOR THE FINAL REPORT 

This document is the final report for tank 2414-109 grab samples. Three grab samples were 
collected from riser 13 on July 28, 1999 and received by the 222-S laboratory on July 28, 1999. 
Analyses were performed in accordance with the Compatibility Grab Sampling and Analysis Plan 
for Fiscal Year 1999 (TSAP) (Sasaki, 1999) and the Data Quality Objectives for Tank Farms 
Waste Compatibility Program (DQO) (Fowler 1995, Mulkey and Miller 1998). The analytical 
results are presented in the data summary report (Table 1). 

None of the subsamples submitted for differential scanning calorimetry (DSC), total organic 
carbon (TOC) and plutonium 239 (Pu239) analyses exceeded the notification limits as stated in 
TSAP (Sasaki, 1999). 

ARRearanCe and Samule Handling 

The sample breakdown diagrams (Attachment 1) are provided as a cross-reference for relating the 
tank farm customer identification numbers with the 222-S Laboratory sample numbers and the 
portion of sample analyzed. Table 2 provides the appearance information. 

9s-99-1 
This sample was collected at a depth of 400 inches. Visual observation indicated that the sample 
was an opaque light olive-green liquid, trace solids. No organic layer was observed. 

Two 10-gram liquid samples were submitted to the laboratory for analysis of inorganic analytes 
and radionuclides. 

9s-99-2 
This sample was collected at a depth of 469 inches. Visual observation indicated that the sample 
was an opaque light olive-green Liquid, trace solids. No organic layer was observed. 

Two IO-gram liquid samples were submitted to the laboratory for analysis of inorganic analpes 
and radionuclides. 

3 
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Sample Date Date 
Numbor Sampled Received 

9s-99-3 
This sample was collected at a depth of 528 inches. Visual observation indicated that the sample 
was an opaque light olive-green liquid, trace solids. No organic layer was observed. 

Two 10-gram liquid samples were submitted to the laboratory for analysis of inorganic analytes 
and radionuclides. 

Sampling % 
Depth Settled 
(W Solid, 

Table 2: Appearance Information for Tank 241-S-109Grab Samples 

9s-99-1 

9s-99-2 

9s-99-3 

01/28/99 07/28/99 400 Trace 

01/28/99 07/28/99 469 Trace 

01/28/99 07/28/99 528 Trace 

Opaque light olive-green 
liquid, trace solids; no 
organic layer was observed. 

Opaque light olive-green 
liquid, trace solids; no 
organic layer was observed. 

Opaque light olive-green 
liquid, trace solids; no 
organic layer was observed. 

Analvtical Results Summary 

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

Differential Scanning Calorimetry (DSC) 

The DSC analysis was performed in duplicate on direct subsamples. The exothermic energy 
based on the dry weight of the subsample was calculated for all subsamples. The average of the 
TGA results for each subsample was used in the dry weight correction for that subsample. More 
information may be obtained by examining the raw data. 

For the samples that did not exhibit exothermic energy, the calculation for the RPD is 
indeterminate because of the division by zero. Due to the way the database performs calculations, 
zero divided by zero is reported as "0.0". The standard recoveries were within the required limits 
of 80% - 120% and Relative Percent Differences (RF'Ds) were less than 20%. 
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TGA - Thermogravimetric Analysis 

The TGA analysis was performed in duplicate on direct subsamples. Typically the TGA results 
are determined by summing the weight loss steps which occur below 200°C. However, for tank 
241-S-109 Grab Samples, 100% ofthe thermograms showed weight loss beyond 200°C. The 
results for all of the samples were the sum of two weight loss steps. More information may be 
obtained by examining the raw data. 

The standard recoveries were within the required limits of 80% - 120% and the RF'Ds were less 
than 20%. 

Specific Gravity (Sp.G.) 

Specific gravity analysis was performed in duplicate on direct liquid subsamples. The results 
ranged from 1.482 to 1.524. The standard recoveries were within the control limits of the 
laboratory and the RF'Ds were less than 20%. 

OH - Hydroxide 

The OH analysis was performed in duplicate on direct subsamples of liquid as indicated by a blank 
in the A# column in Table 1. The standard recoveries were within the required limits of 
80% - 120% and the RF'Ds were less than 20%. 

PH 

The pH analysis was performed in duplicate on direct subsamples as indicated by a blank in the 
aliquot class (A#) column in Table 1. 

Results for pH that are greater than 12.5 are suspect and should be considered estimates because 
the highest calibration buffer available is 12.5 and pH electrode performance degrades at a high 
pH. The standard values were within the required limits (M. 1 pH unit) and the RPDs were less 
than 20%. 

5 
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N E  - Ammonia 

The NH3 analysis was performed on a direct aliquots of the liquid subsamples as indicated by a 
blank in the A# column in Table 1 .  

A standard recovery outside of the required range (80% - 120%) was reported for one liquid 
sample, 9s-99-1 (S99T001343). The standard recovery was within the laboratory statistical 
control limits determined by historical data (77.97% - 130.04%). The spike recovery was within 
the required limits of 75%-125% and the RPDs were less than 20%. 

IC - Ion Chromatography 

The IC analyses were performed in duplicate on direct liquid subsamples as indicated by a blank in 
the A# column in Table 1 .  

The required analytes were fluoride (F-), chloride (Cl-), nitrate (NO;), nitrite (NO;), 
phosphate (POL3) and sulfate (SOL’). The results for bromide (Bi) and oxalate are considered 
“opportunistic” and are provided in Appendix A. There are no customer defined QC parameters 
for B i  and oxalate and any anomalies in those results are not discussed. 

The standard recoveries were within the required limits of 80% - 120%, the spike recoveries were 
within the required limits Of 75% - 125% and the RPDs were less than 20%. 

ICP - Inductively Coupled Plasma Spectrophotometry 

The liquid subsamples were prepared for analysis by an acid adjustment of the direct subsample. 
This is indicated by a ”D” in the A# column in Table 1.  

The required analytes were aluminum (Al), chromium (Cr), iron (Fe), manganese (Mn), sodium 
(Na), nickel (Ni) and zirconium (Zr). All other analyte results are presented in Appendix A. 
These results are considered “opportunistic” and do not have customer defined QC parameters. 
Therefore, any anomalies in those results are not discussed in this report. 

All spike recoveries were within the required limits of 75% - 125%. The spiked sample aliquots 
were prepared by performing a ten-fold dilution in addition to that required to keep analyte 
concentrations in the sample within the linear range of the instrument. To provide a meaningful 
spike analysis, a 10 ppm concentration of spike standard was added to the diluted aliquot (post 
spike). More information may be obtained by examining the raw data. 

The RPDs were less than 20% and the standard recoveries were within the required limits of 
80% - 120%. 

6 
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Sample ID 

Inductively Coupled Plasmahlass Spectroscopy (ICP/MS) - Uranium 

The liquid subsamples were prepared for analysis by an acid adjustment of the direct subsample as 
indicated by a "D" in the A# column in Table 1. 

The standard recoveries for U235 and U238 were within the required limits of 80%-120%, the 
spike recoveries for U235 and U238 were within the required limits of 75%-125% and the RPDs 
were less than 20%. 

Analytt Sample Result Duplicate Result Triplicate Result 
WW (ct@w (IddmL) 

TICITOC - Total InorganidOrganic Carbon 

The TICDOC analysis was performed on direct sample aliquots using the persulfate oxidation 
method. None of the subsamples submitted for the TOC analysis exceeded the notification limit 
of 30,OOO/lgC/mL for liquid. 

For the TICDOC analysis, an Analysis Report worksheet is included for each sample as raw data. 
Due to programming limitations with the instrument software, the sample size listed on the 
worksheet is incorrect. This value is not used in the final calculations and has no bearing on the 
results in Table 1. 

A high RPD (>20%) was reported for one subsample, 9s-99-1 (S99T001343). A triplicate 
analysis was performed. The results are presented in Table 3. The RPDs were attributed to 
sample inhomogeneity and no fbrther analyses were requested. More information may be 
obtained by examining the raw data. 

Table 3: S-109 Grab Sample Triplicate TICITOC Results 

9s-99-1 
(S99T001343) TIC 1.60E+03 1,14E+03 1.73E+03 

Liquid TOC 1.00E+03 7.22E+03 1.07E+03 

The blank is considered a reagent blank. The value was within the acceptance limits and all 
results were corrected for the concentration found in the blank. 

The standard recoveries were within the required limits of 80%-120% and the spike recoveries 
were within the required limits of 75% - 125%. 
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Radionuclide Analvses 

Total Alpha (AT) 

The total alpha (AT) analysis was performed in duplicate on direct subsamples for the liquids as 
indicated by a blank in the A# column in Table 1. 

All AT results were below the total alpha activity notification limit of 61.5 wCi/mL. 

The standard recoveries were within the required limits of 70%-130% and the spike recoveries 
were within the required limits of 75% - 125%. The RPDs were less than 20%. 

GEA - Gamma Energy Analysis 

The gamma energy (GEA) analysis was performed in duplicate on direct subsamples for the 
liquids as indicated by a blank in the A# column in Table 1.  The solid subsamples were prepared 
for analysis by performing a fusion digest as indicated by an “F” in the A# column in Table 1. 

The required isotope was 13’Cs. The results for 6oCo are presented in Appendix A. These results 
are considered “opportunistic” and do not have customer defined QC parameters. Therefore, any 
anomalies in those results are not discussed in this report. 

Minimum detectable activity (MDA) limits for GEA analytes are not currently available. The 
latest GEA software does not report a MDA. If an analyte is reported as “less than”, the value 
reported is the detection limit. 

The standard recoveries were within the required limits of 80%-120% and the RPDs were less 
than 20%. 

%r - Strontium 90 

Sr analysis was performed in duplicate on direct subsamples as indicated by a blank in the A# 90 

column in Table 1. 

A small amount of !%r contamination was found in the method blanks. The levels of 
contamination are inconsequential when compared to the results for the samples. These 
contaminants do not impact sample data quality. 

The standard recoveries were within the required limits of 80%-120% and the RPDs were less 
than 20%. 
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'41Am - Americium 241 

241Am analysis was performed in duplicate on direct subsamples for the liquids as indicated by a 
blank in the A# column in Table 1. 

The standard recoveries were within the required limits of 80%-120% and the RPDs were less 
than 20%. 

ugn4aPu - Plutonium 239/240 

z9n40Pu analysis was performed in duplicate on direct subsamples for the liquids as indicated by a 
blank in the A# column in Table 1. 

All z9n40Pu results were below the plutonium activity notification limit of 61.5 pCi/mL 

The standard recoveries were within the required limits of 70%-130% and the RPDs were less 
than 20%. 

ComDatibilitv Program Concerns 

DSC - Differential Scanning Calorimetry - Energetics Decision Rule 

For waste compatibility energetics decision concerns, the exothedendotherm ratio of the liquid 
samples is evaluated. This ratio must be less than one (1). The grab samples from Tank 
241-S-109 did not exhibit exotherms (the results were zero), therefore, the calculated ratio will 
also be zero (less than one). 

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

The Corrosion Decision Rule does not apply to the samples from this tank since this rule applies 
to double shell tanks and 2414-109 is a single shell tank. However, the calculations were 
performed and included in this report for informational purposes only. These calculations are 
presented in Attachment 2. 
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Procedures 

Table 4 lists the analytical procedures used for performing the sample analyses. Abbreviations for 
analyses are defined in the table notes. 

Table 4. Analytical Procedures 

DSC 

TGA 

Sp.G 

I "3 

I IC 

j ICP 

I ICPlh4S 

Liquid NIA 
LA-514-1 1 4 W .  D2 

LA-514-114 Rev. D 3  

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

NIA 

NIA 

NIA 

NIA 

LA-504-101 Rev. E-O 

LA-504-101 Rev. Eo 

LA-514-114Rev. D 2  

LA-510-112Rev.E-0 

LA-631401 Rev. D-O 

LA-533-105 Rev. F-l 

LA-505-161 Rev. C-4 

LA-506-101 Rev. A-1 
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TICTOC 

i GEA 

I 

I '%l 

L 

I 

L 

Liquid NIA 

Liquid NIA 

Liquid NIA 

Liquid NIA 

Liquid NIA 

Liquid L 
Liquid NIA 

LA-342-100 Rev. F-3 

LA-212-106 Rev. C-5 

LA-211-IO2 Rev. D-l 

LA-508-101 Rev. G-O 
LA-508-101 Rev. G-l 

LA-548-121 Rev. F-O 

LA-953-104 Rev. B-l 

LA-953-104 Rev. B-l 

~~~ 

LA-220-101 Rev. E4 

11 
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Abbreviations: 
N/A 
DSC =differential scanning calorimetry 
TGA = thermogravimetrjc analysis 
Sp.G. = specific gravity 
OH =hydroxide 
IC = ion chromatography 
ICP = inductively coupled plasma 
ICPMS = inductively coupled plasmdmass spectroscopy 
TOC =total organic carbon 
TIC = total inorganic carbon 
GEA =gamma energy analysis 
%r = strontium 90 
’% =plutonium 239 

= americium 241 

=not applicable (these are direct samples) 

14Ih 
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07/28/99 14:09 FAX 509  373 1438 WMH 222S/llA/200W M 002 

workhstrpt Version 2.1 05/15/95 HNF-1679 REV. 0 Page 1 
07/28/99 1038 LABCORE Data Entry Template for Worklist# 30534 

Instrument: NONE Book # Analyst: &- 
Method AdminDataEntry Rev/Mod 

Worklist Comment: S-109 FOR @I IRKDWN1, RLC 

GROUP PROJECT SAMPL I'# R A - - - - - - -TEST-- . - - -  MATRIX ACTUAL FWNO DL UNIT 

99000300 9 1 0 9  GRAB 

99000300 5 - 1 0 9  GRAB 

99000300 S-109 GRAB 

99000300 S-109 GRAB 

99000300 5-109 GRAB 

99000300 S-109 GRAB 

99000300 5-109 GRAB 

99000300 5 - 1 0 9  GRAB 

9Y000300 S-109 GRAB 

99000300 5-109 GRAB 

99000300 S-109 GRAB 

99000300 S-109 GRAB 

99000300 S-109 GRAB 

99000300 5 - 1 0 9  GRAB 

99000300 S-109 GRAB 

99000300 S-109 GRAB 

99000300 S-109 GRAB 

99000300 S-109 GRAB 

Dofa Enny Comments: 

S TYPE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

2 SAMPLE 

3 SAMPLE 

3 SAMPLE 

S99TClJ1340 0 

S99TC111340 0 

S99TC111340 0 

S99TC1I1340 0 

SWTC111340 0 

S99TC1I1340 0 

S991('11340 0 

S99T(31340 0 

S991(31341 0 

S991(31341 0 

S99Tl31341 0 

S99T101341 0 

S9911101341 0 

S9911101341 0 

S9911~01341 0 

S9911101341 0 

s9971101342 0 

s9911101342 0 

DBRKDUNI DOSERATE LIQUID N/A d/A mrad/hour 

BBRKOUNl SEALNUM LIOUIO N/A 12602 

aBRKOUNl ETCHNUM LlOUlO N/A 

aBRKDWNl APPEAR02 LIQUID N/A . 
%RKOUNl SAMPAMTZ LIQUID NIA mL 

@BRKDWNl STLSLDOl LlQUlO N/A f.&!/fi % 

DBRKOWNl COLOR-01 LIQUID N/A 

BBRKOUN1 ORGVOLOZ LlOUIO NIA 8- mL 

BBRKOUIll OOSERATE LIOUIO N I A  AJ/H mradlhour 

PBRKDUN1 SEALNUM LIOUIO M I A  11603 

aRK0UNl ETCHNW LIQUID N/A @H49-> 
BBRKDWNl APPEAR02 LIQUID NIA I 

BBRKOWNl SAMPAMT2 LIQUID NIA % mL 

DBRKDWNl STLSLOOI LIQUID N I A  +& 
@BRKDUNl COLOR-01 LIPUlD N/P, 

BBRKDWNl ORGVOLO2 LlOUlO N/A -8- mL 

BBRKOUNl OOSERATE LLPUID N/A mradlhour 

BBRKOUNI SEALNUM LIOUlD N/A 12k& 

Units shownfor QC (SPK & S l V )  may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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07/28/99 14:lO FAX 509 373 1438 WMH 222S/llA/200W M 003 

Page: 2 HNF-1679 REV. 0 worklisfrpt Version 2.1 05/15/95 
07/28/99 1038 LABCORE :Data Entry Template for Worklist# 30534 
GRWP PROJECT S TYPE SAMPL :.# R A ---..--TEST...--- MATRIX ACTUAL FOUND OL UNIT 

99000300 5 -109  GRAB 3 SAMPLE S99TO:I1342 0 @BRKOUNl ETCHNUM LlPUlD N I A  5 H - 3  
99000300 5-109 GRAB 3 SAMPLE 599T0:11342 0 OBRKDWNl APPEAR02 LIQUID NIA ff, 

99000300 E-109  GRAB 3 SAIlPLE S99TOM342 0 OBRKOWNI SIHPAMT2 LlPUIO N I A  mL 

99000300 S-109 GRAB 3 SAMPLE S99TOY11342 0 aBRKOVN1 STLSLDOl LIPUID NIA 

99000300 S-109  GRAB 3 SAMPLE S9910:11342 0 @BRKDWl COLOR-01 LIQUID NIA 

99000300 S-109 GRAB 3 SAMPLE S99T0:11342 0 aBRKDUNl ORGVOLO2 L l M l l D  N/A e mL 

Final page for worklist # 30534 

Analyst Si-ture, Date 

Data Entry C o m n t s :  

Units s h o w  for QC (SPK & STDJ may not @?ci the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 

36 
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0 8 / 0 6 / 9 9  1 5 : 0 7  FAX m o o 1  
HNF-I 679 REV. 0 

worklistrpt Version 2. I 05/15/95 Page: 1 
08/05/99 13: I 5  I 

LABCORE Data Entry Template for Worklist,# 30668 

Analyst: 25i?L Instrument: DSCO 3 Book # / L 4 /'y-k? 

Method LA-5 14-1 14 RevIMod g- 
Worklist Comment: S109 FOR DSC-03 RTS 

Joules/g 
6 

99000300 S-109 GRAB 2 SAMPLE S99T0013L3 0 DSC-03 LIQUID W A  

99000300 9 1 0 9  GRAB 3 DUP 5997001343 0 DSC-03 L l P U l D  6 0 -. N/A Joules/g 

JouLes/g 0 DSC-03 LIQUID N/A 99000300 S-109 GRAB 4 SAMPLE S99T001344 0 

99000300 S-109 GRAB 5 DUP 599T001344 0 DSC-03 tfaurn 0 6 N/A ~ouies/g 

99000300 S-109 GRAB 6 SAMPLE S99T001345 0 DSC-03 LIQUID N/A 0 Jauleslg  

99000300 S-109 GRAB 7 DUP S997001345 0 DSC-03 LIQUID 0 0 _, N/A Jouleslg 

Final page for worklist # 30668 

s 9 97 
Date 

Data Entry Comments; 

Units shown for QC (SPK & STD) may not rqlect the aciual units. DL = Detection Limit, S = Worklirt Slot iWnber. 
H = Replicate Number, A = Aliquot Code. 
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worklistdata2 Version 3.0 01/04/99 
09/20/99 15:56 

WF-1679 REV. 0 Page: 1 

LABCORE Completed Worklist Report for Worklist# 31165 

Analyst: mf Instrument: DSCO 

DRY DSC02 MF 

Seq Type Sample# R A Test Matrix Actual 

1 SAMTLZ 

2 DUP 

3 SAMPLE 599T001344 D 
4 DUP S99T001344 0 

5 SAlQLS S99TD01345 0 

6 DUP S99T001345 0 DSC-02 LIQUID 0 

Final page for 

Book#: 

Found DL or Yield Unit 

0 0.000 RPD 

worklist# 31165 

*/79 
ate 

&-+ 
Analyst Sigfffiture 

Units shown for QC (BLKIBKG) may not reflect the actual units. 
a47 



0 8 / 0 6 / 9 9  1 5 : 4 2  FAX m o o 1  

I Page' 1 worklistrpt Version 2.1 05/15/95 
08/05199 13.15 

WF-1679 REV. 0 

LABCORE Data Entry Template for Worklist# 30669 

Analyst: T K  Instrument: TGAO 3 Book# //?hJ$ 
Method LA-514-114 RevIMod - 
Worklist Comment: SI09 FOR TGA-03 RTS 

GROUP PROJECT S TYPE SAMPLE# FOUND DL U N I T  

1 STD TGA-03 

99000300 5-109 GRAB 

99000300 S-109 GRAB 

99000300 S-109 GRAB 

99000300 S-109 GRAB 

99000300 S-109 GRAB 

99000300 8-109 GRAB 

2 SAMPLE 5997001343 0 T G A - 0 3  LIQUID N I A  9 - 2 3  % 

3 DUP S99T001343 0 TGA-03 LIQUID s?,% 52. s5 I ! k  X 

4 SAMPLE 5997001344 0 TGA-03 L I Q U I D  N I A  5-3. I?-' x 

5 DUP 5997001344 0 TGA-03 L I Q U I D  s3t11 53* '' - & %  

6 SAMPLE S99T001345 0 TGA-03 L I Q U I D  N/A 53 * X I  x 

Final page for worklist # 30669 

7 DUP SWT001345 0 TGA-03  LIQUID s?*g) s3'73 rl/A X 

R 9 99 
re Ll'ate 

Data Entry Comments: 

Units shown for QC (SPK & SlD) imy not reflect the aclual units. DL = Detectzon Limit, S = Workhst Slot Nurnber, 
R = Replicate Number. A = Aliquot Code. 
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worklistdata2 Version 3.0 01/04/99 W4F-1679 REV. a Page: 1 
08/09/99 08.23 

LABCORE Completed Worklist Report for Worklist# 30671 

Analyst: rwk Instrument: BAOOl Book#: 134N16C 

Method: LA-510-112 Rev/Mod 

Worklist Comment: S109 FOR SPG-01 RTS 

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

999T001345 0 

Final page for worklist# 30671 

e 9 99 
'Date 

Units shownfor QC (BLK/BKG) may not reflect the actual units. 
'56 



08/06/99 1 4 : 5 7  FAX 3721143 . 2B HALL m 0 0 3 / 0 0 4  

Page: I 
HNF-1679 REV. 0 

worklistrpt Version 2.1 OS/15/9S 
08/0S/99 13 16 LABCORE Data Entry Template for Worklist# 30671 

Analyst: WK Instrument: BAOOl Book # 1 5 qq /6- c 
Method LA-510-112 Rev/Mod E -0 
Worklist Comment: S109 FOR SPG-01 RTS 

GRWP PROJECT S TYPE SAMPLE# R A - - . - - - - T E S T - - - - - -  M A T R I X  ACTUAL FOUND DL UNlT 

1 STD SPG-01 LIQUID U/A Sp.G. 

99000300 S-109 GRAB 2 SAHPLE S99T001343 0 SPG-01 LIQUID N/A Sp.G. 

N/A Sp.G. 99000300 S-109 GRAB 3 DUP 599T001343 0 SPG-01 LIQUID 

99000300 5-109 GRAB 4 SAMPLE 599T001344 0 SPG-01 L lPUlD N/A Sp.G. 

U/A Sp.G. 99000300 5-109 GRAB 5 DUP S99T001344 0 SPG-01 LIQUID 

99000300 5-109 GRAB 6 SAMPLE S99T001345 0 SPG-01 L l Q U l D  N/A Sp.G. 

N/A Sp.G. woo0300 s -109 GRAB r DUP S99T001345 0 SPG-01 LIQUID 

Final page for worklist # 30671 

Data Entq Comments: 

I .  

Date 

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



WF-1679 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 pL/rnL] / pol.  of Solution pL * 1.000 g/rnL] 

v RESULT v ~ ~ 

1 Specific Gravity Average = 1.3701 

Data Entry by: Date: 06/09/99 

Date: 
Form510112L1 Rev. 1.1 Page 1 of 1 

,58 



HNF-1679 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

Gross Weight (WZ) = Wt. of vial + cap + cotton + solution 
Tare Weight @VI) = Wt. of vial + cap + cotton 

Specific Gravity = [(WZ-W1) * 1000 pLlrnL] I vol. of Solution pL 1.000 glrnL] 

Data Entry by: Date: 08/09/99 

Form 510112L1 Rev. 1.1 
Date: 

# Page 1 of 1 
Approved by: A,/k  

859 



“F-1679 REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

Specific Gravity = [(WZ-W1) * I000 pL/mL] / [vol. of Solution pL 1.000 g/mL] 

Form510112Ll Rev. 1.1 Page 1 of 1 

160 



HNF-1679 REV. 0 

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 pLlmL] I vol. of Solution pL * 1.000 gImL] 

06/09/99 

861 



"F-1679 REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY 1a-51 0-1 12 [E-0) 

62 



“F-1679 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 
I 

SPECIFIC GRAVITY LA-510-112 (E-0) 
SAMPI F - 

0.0000~ 

iross Weight (W2) = Wt. of vial + cap + cotton + solution 
lTam Weiaht lWl l  = Wt. of vial + cao + cotton I- ~ ~ 

. -. - . . . . _ ~ ~ _  ~ . .  ., . ~ . ~  .~ 

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

[Approved by: A, / Date: I 
Y Page 1 of 1 Form 510112L1 Rev. 1.1 



"F-1679 R& 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

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

pecific Gravity = [(WZ-W1) * I000 pLImL] I vol. of Solution pL , * 1.000 

Date: 08/09/99 



03/12/15 12:06 FAX m o o 1  

HNF-1679 REV. 0 
wrkht?pt Verslon 2. I 05/15/95 Page: I 08/0S/99 13.17 LABCORE Data Entry Template for Worklist# 30674 

Book# /8/Vfi6 
~ 

Instrument: PHOl 
5- 

Analyst: 24.L 
Method LA-212-106 Rev/Mod c- 
Worklist Comment: SI09 FOR PH-01 RTS 

UNIT GROUP PROJECT S TYPE SAMPLE# R 4 ..--..-TEST..---. MATRIX  ACTUAL FOUND DL 

99000300 5-109 GRAB 

99000300 S-109 GRAB 

99000300 S-109 GRAB 

WOO0300 5-109 GRAB 

99000300 S-109 GRAB 

99000300 S - I 0 9  GRAB 

1 STDPH "01 L IQUID 8m 8-61 N/A pH 

PH-Dl LIQUID Y/A I 3 .N  PH 

5997001343 0 PH-01 LIQUID 13.08 !3.06 N/A pH 

PH-01 LIQUID N/A 127 7 PH 

2 SAMPLE s99roo1343 o 

3 DUP 

4 SAMPLE 5991001344 0 

5 DUP 

6 SAMPLE S991001345 0 

S991001344 0 PH-01 LIQUID lzt'i7 /2'q7 N/A pH 

PH-01 LIQUID N/A /2-?8 PH 

7 DUP S99T001345 0 "01 . LIWID f2,5? /2-57 N,h pH 

Final page for worklist # 30674 

na yst Slgnature Date 

Data Entry Comments: 

Urrits s h o w  for QC (SPK & STW) my not relrrct the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A =Aliquot Code. 



worklistdata2 Version 3.0 01/04/99 Page: 1 
08/09/99 08:44 "F-I 679 FIw. 0 

LABCORE Completed Worklist Report for Worklist# 30673 

Analyst: jds 

~~ 

Instrument: PHOl Book# 33N15A 

Method: LA-21 1-102 Rev/Mod 

Worklist Comment: S109 FOR OH-01 RTS 

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

1 SAMPLE S99T001344 0 on-01 LIQUID N I A  8.96er4 5 0 0 0 . 0 0 0  Y S l m L  

5 

6 SAXPLE TO01345 0 on-01 

7 DUP TO01345 0 

Final page for worklist# 30673 

Analyst Signature Date 

d/0/99 
l%view$rYXgnature - IY ate' ' 

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

166 



a 0 0 1 / 0 0 4  - 03/12/15 18:30 FAX 

Page' 1 
HNF-1679 REV. O 

08/05/99 I3 16 
ws2 LABCORE Data Entry Template for Worklist# 30673 

Analyst: Instrument: PHOl Book# 33N 154 
Method LA-211-102 RevlMod 3- I 
Worklist Comment: S109 FOR OH-01 RTS 
s Type Sample# R A Test Matrix Group# Project 

1 STD OH-01 

2 SAMPLE S99T001343 0 OH-01 
Analytes Requested: OH-01 

3 DWP S99T001343 0 OH-01 

4 SAMPLE S99T001344 0 OH-01 
Jinalytes Requested: OH-01 

5 DUP S99T001344 0 OH-01 

6 SAMPLE S99T001345 0 OH-01 
Analytes Requested: OH-01 

I DUP S99T001345 0 OH-01 

LIQUID 

LIQUID 99000300 S-109 GRnB 

LIQUID 

LIQUID 99000300 S-109 GRAB 

LIQUID 

LIQUID 99000300 S-109 GRAB 

LIQUID 

Final page for worklist # 30673 

/ f 9  .CQ, & Rk 
Date SrgnpIture / 

v/dtl? 52- Signature Q- Date 

Duta Ent~y Comments: 

S = Wurklist Slot Number. R = Replicate Number, A = Aliquot Cude. 
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OH (AUTO) : LA-21 1-1 02 (D-1) 

Detection Limit =(125pg/SS)'DF 

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

OH in Vg/rnL = (OH MOLARITY)*(17.0g/rnole~(l000000~g/g)/(1000rnL/L) 

7 orrn - age o 



HNF-1679 REV. 0 

OH (AUTO) : LA-211-102 (D-1) 

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) 

1- 
---- 

The Result is < Detection Limit 

< orm - age o 



HNF-1679 REV. 0 

OH (AUTO) : LA-21 1-1 02 (D-1) SAMPLE 
I 

?le Size (mL) SS 0.025 
Concentration of Titrant (Molarity) 0.1981 

itrant volume at el 
L 

nd-point in mL 0.636 
1 

Concentration of Sample (MOLARITY) 5.04E+00 

_..__._.. . actor (DF) or 1 *** 

rnnrsn+r3*inn ni E = ~ ~ I ~  i n  DDM Q R 7 C l n A  
II ".",L."-f 

Detection Limit =1125ua/SSI*DF 

IlPHOl llbz 

ot 

ot 

ktection Limit 

-I Molarity =((n 

i in pg/mL (1 

nL HN03)*(M 

3H MOLARIT 'L 

i N 0 3  

')*(I7 

~ 

#))/Sample 

.Og/mole)' 

Size in mL)*Dilution Factor 

'(1 000000~g/g)/(1000mL/L) 



HNF-1679 REV. 0 

Detection Limit =(125pg/SS)*DF 

9 orm - age o 

73 



HNF-1679 RRI.  0 

OH (AUTO) : LA-21 1-1 02 (D-I ) SAMPLE 

Detection Limit =(125pg/SS)*DF 

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

OH in vg/mL = (OH MOLARITY)*(17.0g/mole)*(l000000~g/g)/(1OOOmUL) 

korm211102 - oh Kev. 1.5 Page 1 of 1 



HNF-1679 REV. 0 

OH (AUTO) : LA-2' 

Con -. 

Titrant volume at end-point in mL 
*** Enter Dilutinn Factnr lnFI nr 1 *** 

\- ' I -. . -. . _- . -. . - _. -. . . _ _  _ _  . 
Concentration of Sample (MOLARITY) 
Concentration of Sample in PPM 

Detection Limit =(125pg/SS)*DF 

Detection Limit (PPM) 5.00t+03 11 

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

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

niip II 
I --. I 

5.14E+00 
Concentration of Sample in PPM a.74~+04 

korm211102 - oh Rev. 1.5 Page 1 of 1 



"F-1679 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/mL = (OH MOLARITY)*(I 7.0g/rnole)*(I OOOOOOpg/g)/(1000mL/L) 

korm211102 - oh Rev. 1.3 Page 1 of 1 

76 



"F-1679 REV. 0 

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

* arm - age o 

77 



worklistdata Version I .OA 01/26/99 
08/09/99 13:14 

HNF-1679 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 30672 

Analyst: rwk Instrument: "301 Book# 

Method: RevIMod 

Worklist Comment: S109 FOR "3-01 RTS 

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

Final page for worklist# 30672 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
(78 



a 0 0 1  
08 /09 /99  1 0 : 3 3  FAX - 

08/05/99 I 3  I 6  HNF-1679 REV. 0 Page 1 
ws2 LABCORE Data Entry Template for Worklist# 310672 

Analyst: f l K  Instrument: "301 Book# 5 9/7/9- c 
Method LA-63 1-00 1 RevlMod 1- 0 
Worklist Comment: S109 FOR "3-01 RTS 
s Type Sample# R A Test Matrix Group# Project 

1 BLNK 

2 STD 

"3-01 LIQUID 

NH3 - 01 LIQUID 

S99Tflpl346 0 2aa--bg&IL- 
Analytes Requested2 "3-01 

4--fwp --al--umm 
5 SAMPLE S99T001347  0 "3-01 LIQUID 99000300 S-109 GRAB 

Analytes Requested: "3-01 

6 DUP S99T001347 0 "3-01 LIQUID 

7 SAMPLE S99T001348 0 "3-01 LIQUID 99000300  S-109 GRAB 
Analytes Requested: "3-01 

8 Drip S99T001348 0 NH3 - 01 LIQUID 

9 STD "3-01 LIQUID 

Final page for worklist # 30672 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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0 5 / 0 9 / 9 9  10:37 FAX 

HNF-1679 REV. 0 

07: i 1. 08-07-99 



08 /09 /99  1 0 : 3 8  FAX 

DOUBLE KNOWN ADDITION SELECTED 
AT 10:19. 08-07-99 

SAMPLE VOL= 25.000 AT 10:19. 08-07-99 
ENTERED 

EMF=-19.4 mV AT 10:22. 08-07-99 

EMF=-19.8 mV AT 10:22. 08-07-99 

EMF=-19.9 mV AT 10:22. 08-07-99 
ENTERED 

STD CONCN= 997 AT 10:23. 08-07-99 
ENTERED 

STD VOL= ,25000 AT 10:23. 08-07-99 
ENTERED 

EMF=-58.0 m V  AT 10:23. 08-07-99 

EMF=-55.9 mV AT 10:24, 08-07-99 

EMF=-55.6 mV AT 10:25, 08-07-99 

EMF=-55.6 mV AT 10:25, 08-07-99 
ENTERED 

STD VOL= 2.5000 AT 10:25, 08-07-99 
ENTERED 

EMF=-114.2 mV AT 10:26, 08-07-99 

EMF=-108.3 mV AT 10:28, 08-07-99 

EMF=-108.3 mV AT 10:28, 08-07-99 
ENTERED 

1:NH3 SLOPE=-59.2 mV/DEC 
AT 10:28. 08-07-99 

HNF-1679 REV. 0 

'82 



08 /09 /99  10:38 FAX 

DOUBLE KNOWN ADDITION SELECTED 
AT 1 i : a .  08-07-99 

SAMPLE VOL= 25.000 AT 1i:s7. 08-07-99 
ENTERED 

EMF=-7.7 m V  AT 11:59. 08-07-99 

EMF=-10.0 mV AT 12:OO. 08-07-99 

EMF=-10.1 m V  AT 12:00, 08-07-99 
ENTERED 

STD CONCN= 997 AT 12:01. 08-07-99 
ENTERED 

I -  - --c "--T?m VUL = ' ' . ;LbUUV A ' l  1 x : o T : m g  
ENTERED 

EMF=-53.0 mV AT 12:02, 08-07-99 

EMF=-48.9 m V  AT 12:03. 08-07-99 

EMF=-48.8 m V  AT 12:03, 08-07-99 
ENTERED 

STD VOL= 2.5000 AT 12:04, 08-07-99 
ENTERED 

EMF=-107.4 mV AT 12:05, 08-07-99 

EMF=-102.8 mV AT 12:07, 08-07-99 

EMF=-102.8 mV AT 12:07, 08-07-99 
ENTERED 

1:NH3 SLOPE=-f9.9 mV/DEC 
AT 12:07, 08-07-99 

1:"3 CONCN= 2.87 

HNF-1679 REV. 0 



08 /09 /99  1 0 : 4 5  FAX 
HNF-1679 REV. 0 

DOUBLE KNOWN ADDITION SELECTED 
AT 13:01, 08-07-99 

SAMPLE VOL= 25.000 AT 13:11, 08-07-99 
ENTERED 

EMF=-21.2 mV AT 13:14. 08-07-99 

EMF=-21.4 m V  AT 13:14. 08-07-99 
ENTERED 

STD CONCN= 997 AT 13:14. 08-07-99 
ENTERED 

STD VQL= .25000 AT 13:14, 08-07-99 
ENTERED 

EMF=-52.4 mV AT 13:15, 08-07-99 

EMF=-52.3 mV AT 13:lb. 08-07-99 
ENTERED 

STD VOL= 2,5000 AT 13:lb. 08-07-99 

~- 

ENTERED 

EMF=-lOl.b m V  AT 13:18, 08-07-99 

EMF=-i01.9 m V  AT 13:18, 08-07-99 

EMF=-102.0 m V  AT 13:18, 08-07-99 
ENTERED 

i:NH3 SLOPE=-57.1 mV/DEC 

1:NH3 CONCN= 3.97 



___- m o l  0/011 08 /09 /99  10:38 FAX 

DOUBLE KNOWN ADDITION SELECTED 
AT 13:19, 08-07-99 

SAMPLE VOL= 25.000 AT 14:OO. 08-07-99 
ENTERED 

EMF=-7.6 m V  AT 14:04. 08-07-99 

EMF=-7.9 m V  AT 14:04, 08-07-99 
ENTERED 

HNF-1679 REV. 0 

STD CONCN= 997 AT 14:05, 08-07-99 
ENTERED 

STD VOL= ,25000 AT 14:05. 08-07-99 
ENTERED 

EMF=-42.8 mV AT 14:07, 06-07-99 

EMF=-42.6 m V  AT 14:08, 08-07-99 

EMF=-42.5 m V  AT 14:08, 08-07-99 
ENTERED 

STD VOL= 2.5000 AT 14:08, 08-07-99 
ENTERED 

EMF=-95.7 m V  AT 14:09, 08-07-99 

EMF=-94.4 mV AT 14:10, 08-07-99 

EMF=-94.2 mV AT 14:ll. 08-07-99 

EMF=-94.2 m V  AT 14:11, 08-07-99 
ENTERED 

1:NH3 SLOPE=-58.3 mV/DEC 
AT 14:11, 08-07-99 



08 /09 /99  10:38  FAX 

DOUBLE KNOWN ADDITION SELECTED 
AT 14~44. 06-07-99 

SAMPLE VOL= 25.000 AT 14:49, 00-07-99 
ENTERED 

EMF=-40.7 n\V AT 14:52, 08-07-99 

EMF=-41.2 mV AT 14:52. 08-07-99 

EMF=-41.4 mV AT 14:53, 08-07-99 

EMF=-41.6 mV AT 14:53. 06-07-99 

EMF=-41.7 mv AT 1 4 ~ 5 3 ,  08-07-99 
ENTERED 

STD CONCN= 997 AT 14:5?, 08-07-99 
ENTERED 

STD VOL= .25000 AT 14:53, 08-07-99 
ENTERED 

EMF=-62.3 aV AT 1454, 08-07-99 

EMF=-60.9 mV AT 14:56, 08-07-99 

EMF=-60.6 mV AT 14:56. 06-07-99 
ENTERED 

STD VOL= 2.5000 AT 14:56, 08-07-99 
ENTERED 

EMF=-106.4 mV AT 1437, 00-07-99 

EMF=-105.1 m V  AT 14:59, 08-07-99 

EMF=-105.1 mV AT 14:59, 08-07-99 
ENTERED 

1:NH3 SLOPE=-58.1 mV/DEC 
AT 14:59, 08-07-99 

~ O l l / O l l  

HNF-1679 REV. 0 



YNF-1679 REV. 0 

WORKBOOK PAGE: BLANK1 

Detection Limit = 1.OOOpg (FVOWSAM) 

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

SAMPLE.WB1 REV 1.0 631001ML 

l:\63 100 1 \OUn30672.WB 1 

87 
08/09/99 11:12:53 



HNF-1679 REV. 0 

WORKBOOK PAGE: STD2 

STD VAL 

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

Detection Limit = 1.OOOpg * (FVOLNSAM) 

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

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

SAMPLE.WB1 REV 1.0 631001ML 

88 
08/09/99 11 :13:36 



HNF-1679 REV. 0 
WORKBOOK PAGE: SAM3 

Detection Limit = 1.OOOpg (FVOLNSAM) DF 

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

SAMPLE.WB1 REV 1.0 631001ML 

‘89 

08/09/99 13:06:18 



HNF-1679 REV. O 

WORKBOOK PAGE: DUP4 

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

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

SAMPLE.WB1 REV 1.0 631001ML 

'90 
08/09/99 13:06:39 



HNF-1679 REV. 0 
WORKBOOK PAGE: SAM5 

Detection Limit = 1.OOOflg * (FVOWSAM) DF 

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

631001ML 

01 
08/09/99 13:07:19 



HNF-1679 REV. 0 
WORKBOOK PAGE: DUP6 

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

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

SAMPLE.WB1 REV 1.0 631001ML 

,92 

08/09/99 13:07:39 



HNF-1679 REV. O 

SAMPLE.WE1 REV 1.0 631001ML 

I \631001\0UT\30672.WE1 

- -- - 

08/09/99 
‘93 

13:08:17 



HNF-1679 REV. 0 
WORKBOOK PAGE: DUPB 

Blank Result from the Instrument (pglmL) BR 0.023 
Vol of Sample for Dilution (mL) or Vol of Sample Direct (mL) 
Final Vol of Dilution (mL) or Vol of Sample Direct (mL) 

VSAM 0.250 
FVOL 25.0 

SAMPLE.WB1 REV 1.0 631001 ML 

'94 
08/09/99 13:08:34 



HNF-1679 REV. 0 
WORKBOOK PAGE: ST-END9 

Detection Limit = 1.OOOpg * (FVOLNSAM) 

“3 Concentration (pglmL) = (ID-BR)”(FVOL NSAM) 

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

SAMPLE.WB1 REV 1.0 631001ML 

08/09/99 13 09 19 

__ -_  



worklistdata2 Version 3 .0  01/04/99 
11/02/99 13:29 

HNF-1679 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 31578 
~ 

Analyst: slh Instrument: "301 Book# ~ 9 , 4 /  1 qF 

Method: LA-63 1-001 Rev/Mod 

Worklist Comment: S-109 FOR "3-01, RLC 

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

1 

a 
3 

4 D W  5991001343 0 N d - 0 1  LIQUID 1.521+3 1.551+3 1.954 BPD 

0 NX3-01 GIQUID 4.45ErO2 4.7llr2 105.843 % Recovery 

Final page for worklist# 31578 

Analyst Signature Date 

Units shown for QC (BLK/BKG) m y  not reflect the actual units. 
'96 

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



"F-1679 REV. 0 
10/28/99 10.30 Page: I 

LABCORE Data Entry Template for Worklist# 31578 WS2 

Analyst: Instrument: "301 Book# 5 5 A J I / 4 - f  
Method LA-631-001 Rev/Mod D-0  
Worklist Comment: S-104 FOR "3-01, RLC 

s Type Sample# R A Test Matrix Qroup# Project 

1 BLNK 

2 S T D  

3 SAMPLE 

4 DUP 

5 SPK 

6 STD 

n 

"3-01 LIQUID 

"3-01 LIQUID 

599T001343 0 "3-01 LTQUID 99000300 S-109 GRAB 
malytes Requested: "3-01 

599T001343 0 "3-01 LIQUID 

S99T001343 0 "3-01 LIQUID 

"3-01 LIQUID 

Final page for worklist # 31578 

Data Entry Sonmnts: 

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

1OOD 

97 
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HNF-1679 REV. 0 

101 



This page cannot be converted. 

Please view the native document 

for the original page. 



HNF-1679 REV. 0 

2.03 



WF-1679 REV. 0 

Detection Limit = 1.OOOpg (FVOWSAM) 

“3 Concentration (pglml) = (BR) * (FVOL I VSAM) DDF 

w _ -  

Analyst (I 

Analyst: 0 SLH Date: 11/02/99 
11 Signature of Chemist: A,” JFG Date: (1 
SAMPLE.WB1 REV 1.0 631001ML 

204 

11/02/99 13:15:52 



"F-1679 REV. 0 
WORKBOOK PAGE: STD2 

31 : LA-631-001 ID-01 LI 

[Vol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM 
Final Vol of Dilution (mL) or Vol of Sample Direct (mL) FVOL 25.0 
LCS Standard Book Number LCS 59N19F 
LCS Standard Concentration (pg/mL) STD VAL 4.45E+02 

Detection Limit = 1.OOOpg * (FVOWSAM) 

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

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

SAMPLE.WB1 REV 1.0 631001ML 

105 

11/02/99 13:18:18 



HNF-1679 REV. 0 

WORKBOOK PAGE: SAM3 

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

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

SAMPLE.WB1 REV 1.0 631001ML 

106 
11/02/99 13:18:56 



HNF-1679 REV. 0 
WORKBOOK PAGE: DUP4 

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

"3 Concentration (UgImL) = (ID-BR) (FVOL I VSAM)'DF 

SAMPLE.WE1 REV 1.0 631001ML 

207 
11/02/99 13:19:12 



HNF-1679 REV. 0 
WORKBOOK PAGE: SPIKE5 

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

SAMPLE.WB1 REV 1.0 631001ML 

zoa 
11/02/99 13:22:37 



HNF-1679 REV. 0 
WORKBOOK PAGE: ST-END6 

Detection Limit = 1.OOOpg * (FVOWSAM) 

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

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

SAMPLE.W.31 REV 1.0 631001ML 

LO9 
11/02/99 13:23:09 



worklistdata2 Version 3.0 01/04/99 
HNF-1679 REV. 0 

Paw: 1 
08/11/99 1219 

LABCORE Completed Worklist Report for Worklist# 30670 

Analyst: rdm Instrument: IC40S 1 Book#: 82N21E 

Method LA-533-105 Rev/Mod ,F - / 
Worklit Comment: S109 FOR @IC-01 RTS 

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

1 

1 CCB 0 OIC-QC a 1 <l.70.-2 

@IC-QC 

a LCS-IUST o mIc-pc CL 8.06.1 7.85.101 97.395 % R.cov.ry 

a 
2 LCS-IUST 0 OIC-QC BR QC 5.76.2 5.68.+02 98.611 % Raaov-ry 

2 

2 LCS-IUST 0 OIC-QC PO4 QC 5.44.a 5.48.+02 100.735 % R.cov.ry 

2 

a LCS-INST 0 @IC-QC OXALATE2 QC 

3 ccy 

4.286 R i c  

3 ccv 

4 SMPLE S99T001343 0 @IC-01 BE-02 LIQUID 517.600 us/& 
4 SM P L E  39 

8.750 RPD 

8.327 XPD 

OIC-01 OXALATE2 LIQQID c4.35.2 RPD 

Units shown for  QC (BLK/BKG) m y  not refzect the actual units. 510 



worklistdata2 Version 3.0 01/04/99 
08/11/99 12:19 

Page: 2 HNF-1679 REV. 0 

LABCORE Completed Worklist Report for Worklist# 30670 
Seq Type Sample# R A Test Matrix Actual Found DL or Yield U nit 

6 S u l P L l  8 9 9 1 0 0 1 3 4 4  0 @IC-Ol BR-02 LIQUID U/A < 5.176.rOl  5 1 7 . 6 0 0  ug/mL 

6 SUPLK 8 9 9 ~ 0 0 1 3 4 4  0 OIC-01 no3-m LIQUID N/A 1 . 3 9 0 . + 0 5  5 7 5 . 6 0 0  ug/lL 

6 

Final page for worklist# 30670 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLKBKG) may not r@ect the actual units. 
L l l  



HNF-1679 REV. 0 
Page‘ I 08/0 5/99 13 I 7 

ws2 LABCORE Data Entry Template for Worklist# 30670 

Analyst: @ !  Instrument: IC 40s I Book# 83#z/-E 
Method LA-533-105 RevIMod f=-/ ccr &‘Ud / -  t-- 
Worklist Comment: S109 FOR @IC01 RTS 

S Type Sample# R A Test Matrix Qroup# Project 

1 rrB @IC-QC QC 

2 LCS-INST @IC-QC QC 

3 ccv @IC-QC QC 

- 7 -  - 7  T I - Y - T n  n 
&LL Y &  

Analytes Requested: BR-02 , CL-02 , F-02 
OXALATE2, PO4-02 , 504-02 

5-Btrp--------S99Taw.343 0 @ T P - 0 1  -3 

6 SAMPLE 599T001344 0 @IC-01 LIQUID 9 9 0 0 0 3 0 0  S-109 GRAB 
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , NO3-02 , 

OXALATE2, PO4-02 , SO4-02 

I DUP S99T001344 0 @IC-01 LIQUID 

8 SAMPLE S99T00134S 0 @IC-01 LIQUID 9 9 0 0 0 3 0 0  S-109 GRAB 
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATE2, PO4-02 , 504-02 

9 DUP 599T001345 0 @IC-01 LIQUID 

Final page for worklist # 30670 

Signature Date 

r o o p l  

212 

T I V H  82 



0.1 

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

0 2 4 6 8 10 

Minutes 

113 

T I V H  BZ 



Pk . 
Num 

Ret Component Concentration Height Area B1. 
Time Name u g h 1  Code 

0.88 0.000 116 569 2 
1.05 fluoride 62.481 2070 11098 2 
1.62 chldride 78.510 2209 10888 1 
1.97 nitrite 519.845 8784 49325 1 
3.01 bromide 568.080 4954 35463 1 
3.43 nitrate 534.665 5345 44862 1 
4.85 pho$phate 547.94s 1458 21633 1 
6.61 sulfate  641.541 3932 66098 1 
8.75 oxalate 528.065 1820 41764 1 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 3481.132 30688 281700 

./&7PlL. - fDVML &mLdLry ,2h?z+ 
File: 99080801. DO2 Sample: LCS-ZNST 

18 

16 

14 

12 

10 
nitnte 

1 
us 8 

6 

4 oxalate 

2 

0 

%Delta 

0.64 
0.83 
1.03 
2.15 
1.88 
4.00 
6 . 9 0  
7.89 

E O O Q  



1 0.89 
2 1.05 fluoride 
3 1.63 chloride 
4 1.97 nitrite 
5 3.01 bro$ide 
6 3.42 nittate 

0.000 125 i' 603 2 
69.867 2297 12437 2 0.64 
87.358 2490 ~12129 1 1.24 

,495.142 81'79 $6962 1 1.03 
608 -205 5494 )38021 1 2.15 
689.241 6799 ;58064 1 1.48 

7 4.88 pho$phate 634.155 1775 ~25104 1 4.57 
8 6.61 sulfate 68'7.714 4200 ~70946 1 6.90 
9 8 . 7 5  oxaCate 530.553 1847 141962 1 7.89 ___-_______-_ -____-_________________  

Totals 3802.236 3320 306229 

- /6@ L a&[& p]/pp, - 
File: 99080801.003 Sample: CCV 

8.0 

7.0 

6.0 

5.0 

4.0 

us 3.0 
2.0 

1 .o 
0.0 

-1 .o 

nitrate 
I 

1 1 1 1  I l l 1  I 1 1  I I I I I I 1 1 1 1  I 1  

2 4 6 8 10 

Minutes 

f15 



L O O @  

21G 

E P T T Z L E  XVJ 99:Ot 6 6 / 8 0 / 8 0  TIC" EZ 



Z17 



nitrite i I 
30 I I 

nitrate 
I 

20 
us 

10 

0 

600 Q 



Pk . Ret Component 
Num Time Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _  
1 0.89 
2 1.17 
3 1.61 chloride 
4 1.97 nitrite 
5 3.01 bromide 
6 3.32 nitrate 

8 4.85 phqsphate 
9 6.61 sulfate 

7 4.07 

Concentration Height Area B1. %Delta 
ugh1 Code 

0.000 689 4572 2 
0.000 441 5005 2 

_______-________________________________- - - - - - - - - - - - - - -  

9004.707 5451 31023 1 0.00 
83655.884 31393 198566 1 1.03 

26.439 14 39 1 2.15 
1 -1.48 28358 271852 

678.556 69 643 1 4.00 
1948.520 272 4819 1 6.90 

123695.135 
0.000 28 334 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 219009.241 66713 516854 

. / ~ N A L  - @ * L  - L 2 5 8 m ~  - / L ~ M L  @L( 
File; 99080801.010 Sample: S99T001345 DUPLICATE 

30 

20 
us 

o r o m  

nitrite 
I nitrate 

I 

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

0 2 4 6 0 10 

Minutes 

319 

ITVH HZ 



worklistdata2 Version 3.0 01/04/99 
08/16/99 13:47 

HNF-1679 REV. 0 Pane: 1 

LABCORE Completed Worklist Report for Worklist# 30715 

Analyst: jds Instrument: IC40S 1 Book#: 82N21E 

Method: LA-533-105 RevIMod F- / 
Worklit Comment: S-109 RERUN (POOR RPD) DF=4141 OR 2121 JHW 

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

1 CCB 

2 LCS-INST 0 OIC-QC CL QC 8.06.1 7.94.+01 98.511 % R.aov.q 

5 DUP S99T001343 0 OIC-01 CL-02 ? 8.96.+03 

6.984 RPD 

3.871 RPD 

RPD 

7 DOP RPD 

Units shown for QC (BLKBKG) m y  not rejlect the actual units. 
120 



worklistdata2 Version 3.0 01/04/99 HNF-1679 REV. 0 Page: 2 
08/16/99 I3:47 

LABCORE Completed Worklist Report for Worklist# 30715 

8 SAMPLE 599T001345 0 @TC-O1 504-02 LIQUID N/A a .081.+03 292.700 u g / m ~  

9 

9 DUP 7 9.75.+03 RPD 

9 

9 DUP S99T001345 0 SIC-01 BR-02 LIQUID RPD 

9 D  

9 D  

9 D  

9 DOP S99T001345 0 @IC-01 OXAU.TE1 LIQUID ? <a.a3.a RPD 

Final page for worklist# 30715 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLK/BKG) m y  not reflect the actual units. 
% Z l  



03/20/15 0 7 : 0 4  FAX 

08/11/99 10:07 HNF-1679 REV. 0 
ws2 

MOO1 

Page: 1 

LABCORE Data Entry Template for Wo- Mist# 30715 
- 

X3d2 I C  
Analyst: L Instrument: IC &.lx I Book#*- 

Method: LA-533-105 RevlMod f- 1 
Worklist Comment: S-109 RERUN (POOR RPD) DF=4141 OR 2121 JHW 

S Type Sample# R A T e s t  Matrix Group# P r o j u c t  

1 CCB @IC-QC QC 

2 LCS-INST @IC-QC QC 

3 ccv @IC-QC QC 

4-2 --_ - I Y  mTm n-  T ,.-7.-,. 

Rnalytcs Requested: PO4-02 , 504-02 

WF------ - @IC- 01- LIQUID- 

6 SAMPLE S99T001344 0 @IC-01 LIQUID 99000300 S-109 GRAB 
Analytms Requested: 504-02 

I DUP S99T001344 0 @PIC-Ol LIQUID 

8 SAMPLE S99TO01345 0 @IC-01 LIQUID 99000300 S-109 GRAB 
Analytes Raquusted: PO4-02 , 504-02 

9 DUP S99T001345 0 @IC-01 LIQUID 

Final page for worklist # 30715 

F I15197 
Signature \ Date Signature Date 

30 7 /54dG. c 1’ 
S = Worklist Slot Number. R = Replicate Number, A = Aliquot Code. 



1 0.76 
2 1.17 
3 1.45 
4 1.59 chloride 
5 2.83 bromide 

0.06 

0.04 

0.02 

Totals 

chloride 

0.000 
0.000 
0 . 0 0 0  
0 . 0 0 6  
0.011 

0.018 
, - - - - - - - - - 

0.00 

-0.02 

-0.04 
us 

13 
14 
17 
21 
17 

81 
_ _ _ _ _ _ _ _ _ _  

37 1 
56 1 
65 1 
90 1 -1.24 
71 1 -4.18 

. - - - - - - - - 
318 

0 2 4 

-0.121T7v, I , I , I , , , , I , I I , I I I I 

6 0 10 

Minutes 



0:3/20/15 0 7 : 0 5  FAX 

18 

16 

@ 003 
HNF-1679 REV. 0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

0.89 
1.05 fluoride 
1.59 chloride 
1.91 nitrite 
2.54 
2.89 bromide 
3.28 nitrate 
3.65 
3.85 
4.09 
4.64 phosphate 
6.03 sulfate 
7.95 oxalate 

- -  
Totals 

. -  

0.000 
58.457 
79.393 

516.968 
0.000 

562.788 
547.531 

0.000 
0.000 
0.000 

537.452 
647.154 
539.379 

3489.121 
. - - - - - - - - - 

47 
2012 
2282 
8681 

18 
5162 
5550 

26 
26 
34 

1452 
3895 
1943 

31127 
. _  

144 
10371 
11012 
49050 

53 
35127 
45957 

69 
94 

186 
21211 
66687 
42665 

282624 
. - - - - - - 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.64 
-1.24 
-2.05 

-2.15 
-2.67 

-0.57 
-2.59 
-1.97 



03/20/15 0 7 : 0 5  FAX @004 

HNF-1679 REV. 0 

0.89 
1.05 fluoride 
1.59 chloride 
1.91 nitrite 
2.88 bromide 
3.27 nitrate 
4.64 phosphate 
6.03 sulfate 
7.95 oxalate 

- 
Totals 

0.000 
67.625 
91.715 
484.771 
617.167 
714.370 
623.078 
710.820 
528.051 

3837.597 
- _ _ - - - _ _ _ - - - -  

89 
2321 
2599 
8086 
5772 
7388 
1749 
4594 
2045 

34642 
. - - - - - - 

8.0 

7.0 

6.0 

5.0 

4.0 

us 3.0 
2.0 

1 .o 
0.0 

-1 .o 

File: 99081361.003 Sample: CCV 82N21E 

386 2 
12030 2 0 . 6 4  
12741 1 -1.24 
45971 1 -2.05 
38593 1 -2.37 
60221 1 -3.07 
24657 1 -0.57 
73377 1 -2.59 
41763 1 -1.97 - - - - - -  
309738 

sulfate 

I t I I  I I I I  r ~ i i l i ~ i i ~ i i i i  I 1  

2 4 6 8 10 

Minutes 

225 



03/20/15 07:Oii FAX 

-10 

@ 0 0 7  

"F-1679 RN. 0 

, I l l  I I l 1 ) 1 1 1 1 ( I I I I  'T 

Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

_ _ _ _ -  
Ret Component Concentration Height Area B1. %Delta 

Time Name ugh1 Code 

0.70 0.000 138 1560 2 
0.89 0.000 1629 10731 2 
1.07 f luo r ide  , 227.915 489 1899 2 3.21 
1.15 0.000 783 7721 2 
1.55 chloride 9299.651 13318 64543 1 -3.32 

78128.480 51370 373271 1 -2.05 1.91 nitrite 
3.13 bromide 132967.870 51189 545841 1 6.21 
4.64 phosphate 1557.555 200 2886 1 -0.57 
6.03 sulfate 1589.891 438 7682 1 -2.59 

_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - -  
Totals 223771.362 119554 1016135 

File: 99081361,007 Sample: S99T001344 

60 I nitrite bromide 
I 

40 

us 30 

20 

10 phosphate sulfate 

0 



03/20/15 0 7 : 0 7  FAX @008 

HNF-1679 REV. 0 

File: 99081361.008 Sample: S99TOOl344DUP 
ao 
70 

60 nltnte bromide 
I I 

us 

, i I 50 ~ 

30 
chlotid 

I 

0 

-10 

- 

! ! I 1  l ! I l ) I I I l  I I I I  l l 7 , l  

0 2 4 6 a 10 

Minutes 



File: 99081361.DlO Sample: S99TOO1345DUP 

8o I 
nitrite 

60 
bromide 

-10 
I l l  I I I I 1 ,  I I I 1 I I I I I in- 

Minutes 

0 2 4 6 0 10 



us 

80 

70 

60 

50 

40 

30 

20 

10 

0 

File: 99081361.011 Sample: S99TOO1345DUP 

nnms brQrnlde 
~ I 

phosphate sulfate 

1 1 1 1  I I I I ~ I I I I  I I I  i 1 I I r i  I 1  

0 2 4 6 8 10 

Minutes 



worklistdata2 Version 3.0 01/04/99 
11/02/99 09.41 HNF-I679 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 31576 

Analyst: adp Instrument: IC40S1 Book#: 95N21D 

Method LA-533-105 Rev/Mod F- I 
Workliit Comment: S-109 FOR @IC-Ol, RLC 

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

1 CCB SI F C ug/mL 

1 CCB 0 SIC- CL QC uq/mL 

1 CCB 0 OX-QC NO2 QC 1 <i.aa.-i W/mL 

1 CCB 0 OIC-QC BR 1 <1.25.-1 us/- 

1 CCB 0 OIC-QC NO3 1 <1.39.-1 Y d m L  

1 CCB 0 QTC-QC PO4 1 <1.20.-1 ug/mL 
1 CCB 

1 c1.05--1 UdmL 1 CCB 0 *IC-QC OXALXTEZ QC 

2 LCS-INST 0 @IC-QC CL QC 9.00.1 9.15.+01 101.667 % R.0OV.V 

104.918 % R.coV.ry 

0 OIC-QC PO4 98.268 % R.COV.V 

2 ICS-TNST 0 OTC-QC SO4 96.957 P. R.cov.ry 

2 LCS-INST 109.944 % R.coV-ry 

3 ccv OIC-QC S 94.961 % RaeOV.ry 

3 ccv 0 OTC-QC CL QC 8.75.1 8.76.+01 100.114 % R.cov.ry 

8.535 % R-CDV. 3 0 QC 

3 ccv 0 OTC-QC BR QC 6.30.2 6.01.+02 95.397 % n.cov.ry 

3 ccv 95.433 % R.cov*ry 

0 OLC- 99.420 % R.cov.ry 

122.400 Yq/mL 

173.400 uq/mL 

1 1 0 2 . 0 0 0  ug/mL 

4 SiUdPLB S99T001346 0 aTC-01 BR-02 LIQUID N/A c 1.275.+03 1275.000 uq/mL 

4 SUIPLP S99T001346 0 OIC-01 N93-01 LIQUID N/A 1.313.+05 1416.000 ug/mL 

4 SAMPLE 1.237.+03 

4 SIYPLK IC-01 sc4-02 

1.071.+03 1.000 uq/mL 

0.217 RPD 

0.240 RPD 

5 . 9 2 6  RPD 

RPD 

9.585 RPD 

5 DUP S99T001346 0 @IC-01 O U W T E 2  LIQUID ~1.07.3 cl.07.3 RPO 

6 SPK S99TQO1346 0 SIC-01 F-02 LIQUID 6.40.1 6.81.+01 106.406 % Rwoumry 

Units shown for QC (BLHBKG) may not reflect the actual units. 
530 



worklistdata2 Version 3.0 01/04/99 
11/02/99 09.41 

HNF-1679 REV. 0 Page: 2 

LABCORE Completed Worklist Report for Worklist# 31576 
Ses Type Sample# R A Test Matrix Actual Found DL or Yield U nit 

Final page for worklist# 31576 

Analyst Signature Date Analyst Signature Date 

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

131 



m o o 1  10/29/99 04:15 FAX 

HNF-1679 REV. 0 
10/28/99 10:29 Page: J 
ws2 LABCORE Data Entry Template for Worklist# 31576 

Analyst: R b P  Instnrment:. IC 40.5 I , BOOM ~ , ~ P Z J - D '  &5 
Method: LA-533-105 Rev/Mod F-[ ' j ' f h J L I 4  w 
Worklist Comment: S-109 FOR @IC-01, RLC 
S Type r? Sample# R A Tear Matrix Group# P r o j a c t  

1 CCB @IC-QC QC 

2 LCS-INST @IC-QC QC I 
~ 

I 

3 ccv @IC-QC QC i 
i 

4 SAMPLE S99T001346 0 @IC-01 LIQUID 99000300 S-109 GRAB 
Analytes Requested: BR-02 , CL-02 , F-02i , N02-02 , N03-02 , 

OXALATE2, PO4-02 , Sod-42 
I 

5 DWP S99T001346 0 @IC-01 LIQUID 

6 SPK 599T001346 0 @IC-01 LIQUID - i  wd , Final page for worklist # 31576 

Date signature 
0 -29- 97 



file: 99102941.002 Sample: 9SN21-D LCS 

sulfate 

T 1 ' I '  I " I ' i "  - 
0 2 4 6 8 10 

Minutes 

,333 



10 /28 /98  04:15 FAX 
m o o 2  

File: 99102941.001 Sample: CCB 

0.04 

I 
0.02 

0.01 

0 OD 

4 01 

-0.02 b, , , , , , , , , , , , , , , , , , , , , , , 
0 2 4 6 8 10 

Minutes 

134 



10/29/#9 04:15 FAX 
- m o o 4  

File: 991 02941. DO3 Sample: 94N21 -D CCV 

0 2 4 6 8 10 

Minutes 



Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 

- - _ _ _ _  

Ret Component 
Time Name 

0.87 
1.13 
1.51 chloride 
1.82 nitrite 
3.05 nitrate 
4.46 phosphate 
5.79 sulfate 

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

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

-2 

us 

Concentration 
ug/mi 

0.000 
0.000 

9201.013 
83395.790 
131342.485 
1236.520 
1641.273 

Height 

- - _ _ _ _ _ _ _ _ _ _ _  
264 
160 

2594 
14860 
13565 

36 
113 

Area 

~ - - - - - - - . 
1533 
1843 
12310 
80101 
105795 

467 
1705 

Ve: 99102941.004 Sample: S99T001346 SAM 

nitrite 
I nitrate 

Bi. %Delta 
Code 

2 
2 
1 -3.40 
1 -3.53 
1 12.84 
1 -3.46 
1 -3.61 

. - - - - - - - - - - 

I I I I ~ I I I I ~ I I I I ~ I I I I ~ I I I I ~ I ~  

2 4 6 8 10 

Minutes 



Pk. Ret Component 
Num Time Name 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1 0.87 
2 1.13 
3 1.51 chloride 
4 1.82 nitrite 
5 3.03 nitrate 
6 4.46 phosphate 
7 4.94 
8 5.79 sulfate 
9 9.53 

-2 

Concentration Height Area 
ug/ml 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
0.000 259 1511 
0.000 160 1810 

9216.891 2603 12332 
83172.193 14874 79884 
138813.659 13406 112087 

934.626 31 353 
0.000 20 594 

1485.892 115 1544 
0.000 19 631 

Totals 233623.261 31488 210745 
_ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I l 1 / ~ 1 1 1 l ~ l I l I ~ I l I I ~ l l I I ~ l I  

B1. %Delta 
Code 

2 
2 
1 -3.40 
1 -3.53 
1 12.35 
1 -3.46 
1 
1 -3.61 
1 

_ _ _ _ _ - - _ _ _ _ _  

File: 99102941.D05 Sample: S99T001346 DUP 
18 161 I nitrate 

nitrite 

14 

12 

10 

a 
us 

6 

4 

2 

0 

chlori !i 



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - -  
1 0.87 0.000 317 
2 1.02 fluoride 6883.220 2462 
3 1.51 chloride 18924.789 5178 
4 1.82 nitrite 139577.594 23975 
5 2.70 bromide 59762.650 5999 
6 3.02 nitrate 211233.993 22166 
7 4.41 phosphate 63645.248 1737 
8 5.69 sulfate 69319.026 2583 
9 7.50 oxalate 57789.579 2011 

1536 
13442 
25785 
135194 
37208 
174828 
24491 
73443 
45283 

Totals 627136.100 66429 531210 

File: 99102941.006 Sample: S99T001346 SPK 

30 nitrite I nit:ate 

-0.97 
-3.40 
-3.53 
-5.59 
0.00 
-4.62 
-5.38 
-5.42 

I l l 1  J I I I I I  I /  I l  J l l l l  ) l I l l )  1 1  

0 2 4 6 8 10 

Minutes 



09/22/99 10:15 .as09 372 2929 WESTINGHOUSE +-,+ MO-924 2OOW rn 001 

HNF-1679 REV. 0 P q e :  1 

LABCORE Data E- Template for Worklist# 31156 w2 

UOICP-QC QC 

OICP-QC QC 

@OICP-QC QC 

a)IC?-QC QC 

OICP-QC QC 

599T001343 0 D OICP-DOl LIQUID 

599T001343 0 D OICP-DO1 
-*s Repucitcd; M - D - 0 1  

BE-D-01 
CR-D-01 
mG-D-01 
P-D-01 
SM-D-01 
ZN-D-01 

LIQUID 99000300 S-109 Q.RAB . AL-D-01 , As-D-01 , B-D-01 , m - D - 0 1  , 
, B I - D - 0 1  , CA-D-01 . W - D - 0 1  . CB-D-01 , CO-D-01 , 
, Ci-D-01 , E'E-D-01 . K-D-01 ~ I3L-D-01 . L I - D - 0 1  , 
, M t - D - 0 1  , MO-D-01 ~ XA-D-01 . NT-D-01 , NI-D-Ol , 
, PB-D-01 , S-D-01 , SB-D-01 , SE-D-01 ~ SZ-D-01 , . SR-D-01 , TI-D-01 . T I - D - 0 1  , U-D-01 , V-D-01 . 
, za-a-01 

8 DUP S99T001343 0 D 8 I e - D O 1  LIQUTD 

W?4)  
0 D OICP-DO1 L I Q U m  

mICP-QC QC 

11 c 5  BICP-QC QC 

12 SAMPLE S99T001344 0 D QICZ-DOI LIQUID 99000300 S-109 GRAB 
Requested: AC-D-01 , AI-D-01 , AS-D-01 , B-D-01 , BA-D-01 , 

BE-D-01 . BI-D-01 , CA-D-01 , a - D - 0 1  , CE-D-01 , CO-D-01 
CR-D-01 , CC-D-01 , FE-D-01 , K-D-01 , I .2 -D-01 , LI-D-01 
B B - I - 0 1  , ME-D-01 , MC-D-01 , m - D - 0 1  , 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 - 0 1  . U-D-01 . V-D-01 
m - D - 0 1  . ZR-D-01 



09/24/09 07:31 s 5 0 9  372 2929 WESTINGHOUSE +++ M0-924 2OOW @ 001 

IS DUP 

16 ICSA 

17 IC- 

10 ccv 

19 CCB 

? - -i 
i 

Pagc 2 
HNF-1679 RR/. 0 

- .  
09n0/99 I2:OI 
M 2  LABCORE Data Entry Template for Worklist# 31156 

s TVpe S-h# R A  Test Ha- Orcup# Project 

13 DUP 5951001344 0 D BICP-DOl LIQUID 

14 SAMPLE S59T001345 0 D @.ICP-DOl LIQUm 99000300 S-109 GRAB 
-fie* R q u a s t d :  AG-D-01 , AL-D-01 I AS-D-01 , B;D=Ol , BA-D-01 , 

BE-D-01 , BI-D-01 , CA-D-01 , CTJ-D-01 , CE-D-01 , CO-D-01 , 
CR-D-01 , CV-D-01 , PE-D-01 , K-D-01 . LA-D-01 , LI-D-01  , 
MG-D-01 , DE-D-01 , MC-D-01 , LPA-D-01 , ND-D-01 ~ NI-D-01 , 
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , S E - D - 0 1  , SI-D-01 , 
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-D-01 , 
EN-D-01 . ZR-D-01 

S99TO01345 0 D OLCP-DO1 LIQUTT, 

@IC.-QC QC 

aICP-QC QC 

OICP-QC QC 

BI(SP-QC QC 

Final page for worklist # 31156 
n 



09/22/89 10:15 a 5 0 8  372 2829 WESTIN$HOU_SE +++ MO-824 ZOOW 002 

HNF-I 679 REV. 0 
analyeis R@pO* Averages 09/22/99 10:43;21 AM page 2 

# SampleName A 9  Al aa B Ba Be ___ _ _ ~ _ _ _ _ _ _ _  _-____-- _---- ------ ------ --_---- ______ 
1 Iclv 4.7864 4.8626 4.9854 5.0618 4.8487 4.8409 
2 rcB -00276 -01486 --00460 -00266 -00015 -.00001 
3 u s  .02159 -11551 -18896 -10306 -09631 -00978 
4 ICSa -00024 246-24 -.01338 -00799 -00060 -00017 
5 ICs- -94705 247.81 -.03259 -00953 -45894 -46046 

---"- &...e _.&&-I- 

9 S99T001343-L 22.129 41175- -20-120 74.999 -93964 -21372 
10 S99T001343- 16-112 40475. -36.086 70-056 -07889 -19049 
11 S99TO01343-D 18.192 42730. -64.549 75.959 -20091 -17897 
12 S99T001343 A 545.73 39409. 567.26 662-79 556.95 573.98 
13 S99TO01343zX 21.722 41433- -64-966 67.045 -.16990 -32075 
14 5932001343 AX 97283. 100360. 59556. 60146. 59622- 59479. 
15 CCV 4.8220 4.9099 5.0193 5.1136 4-9303 4.8920 
16 CCB -00294 -01779 .00108 -00372 -00013 -00008 
17 S99T001344 17.284 42528. -42.340 71.011 -08951 -08407 
i a  ~ 9 9 ~ 0 0 ~ 3 4 4  D 16-463 39165. -35.419 67-820 -19749 -14804 
19 5991001345- 17.251 57767- -35.059 74.842 -12331 -16948 
20 S99T001345 D 16.957 51322. -30.665 68.141 -20415 -17938 
21 ICSA -.00092 245-57 -.01511 -00292 -00048 -00035 
22 ICSaB -93983 245.21 -.02856 -00134 -45282 .45a75 
23 CCV 4.8398 4.9131 5-0473 5.1208 4-9357 4.9150 
24 CCB -00366 ,01738 -00086 .00505 .00023 .00005 

~ 

- 

# S a m p l a N a m e  BL ea cd ce co cr ___ ______________-___ I----- I_----- ----- ---_---- -_---I ______-_ 
1 Icv 5.0030 5.1678 5.0366 4.9641 5.0089 4.9985 
2 1-3 -.00886 -.02315 -00037 -01395 -.00217 -.00103 

4 ICSA -01621 261.38 -.00722 -02574 -.00199 --00220 
5 ICSAB .00051 264.49 -94678 -03013 -46669 -47576 

3 LGS . i 9 6 ~ 4  -24355 .oi040 .20958 -03843 -01999 

" "__  ._., 

9 S99TOO1343-L -37.696 -88.191 2.1979 44.658 -7.7228 9960-7 
1.0 599T001343- -22.464 -44030 -06904 1.7746 1.0872 9805.6 
l.1 5992001343-0 1.5257 -7.6830 -53339 10.052 1.1273 10274. 
12 S99T001343-A 598.12 617.50 600.24 580.50 595.39 9838.8 
13 S992001343-X -118.16 -235.21 -.73902 40.403 -21-013 9907.8 
14 S93T001343-AX 60736. 59859. 59942. 59287. 59814. 69433. 

*I 

15 CCV 5.0750 5.1736 5.0445 5-0239 5.0188 5.0143 
1 6  CCB -.00881 -.0237s -00066 -0097a -.00198 .00003 
17 S39T001344 -6.5004 -11.747 --20526 3.7257 1.3823 9728-1 
18 S99T001344 D -52002 -10.806 -72184 9.7286 1.1216 8981.4 
19 S99T001345- -15.718 -13.865 .57067 6.8032 1.0147 7796.2 
20 599TOOl345-D -8.7063 -9.6475 -92780 13-129 1.6564 6978.6 
2 1  ICSA -.00015 262.01 -.00799 -01455 -.00485 -.00419 
22 ICSAB -.02297 261.77 -93425 -03341 -46502 -47035 
23 CCV 5.1261 5.1927 5.0541 5.0516 5.0341 5.0274 
24 CC8 -00908 -.02134 -00112 -07284 -.00279 .00010 

SIGU4TURE ABOVE REPRESENTS CHEMICAI. TECHNOLOGlST/CH MIST TH T 
C~MFLETEDIVERIFIED THE CAi;URRTiGN:~NALYSIS ON PAGES &TO&. 



WESTINGHOUSE . . +t+ MO-924 P O O W  og/22/9B 10:16 e 5 0 9  372 2929 . . . - . 
HNF-I679 REV. 0 

@003 

09/22/99 10:43:21 Page 3 analysis Report Averages 

# SamploBame cu m Be K La Li ___ _____---_----- ----- ----- --- --- _-_ ______ 
1 Icv 4.9108 -03359 5-0746 5-1922 5.0102 4.8206 
2 Ice -.00157 -00042 -00718 -25107 -00205 -00064 
3 LLS -01855 -00095 -10013 Q.67606 .lo101 -02063 
4 Icsa --.00302 -29541 98-328 --02164 -.00472 .00285 
5 ICSaB .48012 -29724 99-182 -00513 -.00454 -96813 

9 S991001343-L -18.736 -4.1709 6 . 6 ~ 0 0  2 ~ 5 6 . 1  9.4985 -1.1034 
10 599T001343- -17.646 -28268 3-6444 2159.3 1.0459 .33182 
11 599TOOl343-D -18,196 -57715 3.6065 2331.5 2.2329 -44188 
12 S99TO01343p 561.55 4.2482 604.86 2582.4 595.78 557.23 
13 599T001343 X -24.531 -4.8598 2.7809 2117.5 4.8711 --.54998 
14 S99T0013431AX 59283. 391.89 59617. 63117. 59345. 58613. 
15 CCV 4-9873 -03257 5.0945 5-1337 5-0899 4.9090 
1 6  CCB -.00128 -00032 -00171 -01822 -00175 -00000 
17 393'3.001344 -16.585 --08641 1-6934 2071-3 1-7065 -22120 
18 S99T001344 D -15.771 -.13774 2.1705 2050.1 2.3071 -33205 
19 S99T001345- -12.774 -29602 2.3244 2144.3 1.7708 -16490 
20 S99T001345-D -11.077 -93302 2-5620 2135.5 3.0880 -77391 
21 ICSA -.00447 ,29746 98.245 -12442 --00712 -00276 
22 ICSAB .47578 .30462 97.831 .25984 --.00408 -94867 
23 CN 5.0035 -03342 5.0839 5-2111 5.1050 4.8937 
24 CCB -.00113 -00051 -00262 -27201 -00308 -00027 

# Sample N-E w Krl no Na Ha a r i  ___ . . . . . . . . . . . . . . . . . . . .  _----- I----- ------ ------ -----___ 
1 Icv 4.9912 4.7041 4.9599 5-0055 4.9563 4.9963 
2 ICE -01096 .00004 --00090 -03075 --00378 -00068 
3 LLS .20185 -01888 -09966 -23551 -20134 -04685 
4 ICSA 254.89 -.00941 --00950 190.84 .Oll54 -.00203 
5 ICSAE 256-19 -42723 --01080 190.74 -00940 -94681 

9 599T001343-L 11.528 --.59165 81.948 232400. -5.1689 -9.1074 
10 S99T001343- -11-415 -15704 83.494 222030. -1.2776 .ioooo 
11 S99T001343-D -1.0747 -18486 88.083 231720- --35514 1,0540 
12 5991061343-A 567.88 538.77 675.13 210850. 587.32 594.10 
13 S99TO01343-X -13.007 -.69226 14.534 229870. -20.887 19.285 
14 5991001343 AX 59487. 59387. 60044. 289450. 59345- 59659, 
1 5  ccv 4.9947 4.7089 4-9907 5-0819 5.0249 4.9887 
16 CCB -00731 .00011 .00009 -00806 -.00066 .OOOOS 
1 7  S99T001344 -7.2528 -.OX390 83.158 222120. --39409 2.1347 
18 S99T001344 D -.12400 -.03620 76.645 205170. -1.1564 2.1240 
19 S99T001345- -1.6265 -.06008 87.309 228360. --a7191 -.a8477 
20 S99T001345-D 4.2151 -04227 76.876 202330. 2.3863 1.7471 
21 ICSA 254.42 --.00935 -.01078 186.69 .00379 -.a0914 
22 ICSAB 253.71 -47.213 -.01256 185.67 -00845 -91379 
23 CCV 4.9923 4.7118 4.9939 5.0261 5.0112 4.9390 
24 CCB -01386 .00004 --00109 -01843 -00024 -00304 

- 



WESTINGHOUSE +++ MO-824 2OOW 0 9 / 2 2 / 9 8  10:16 e 5 0 9  372 2 8 2 9  .___ 

HNF-1679 REV. 0 

Page 4 Analysis aepoa Averages 09/22/99 10:43:21Bz1 

# SampleLIme P Pb 0 sb se Si --_ ______-___-- ---I-- I---- --- ----- ______ 
1 Icv 5.0577 4.9478 4.8447 4-9466 4.8905 5.0569 
2 ICE --.00570 --01493 ,00522 -.01408 -00380 -.00826 
3 LLS -40200 -19005 -20456 -09311 -19740 -15716 ' 
4 ICSA -.01842 -06409 --02729 -00326 --06333 -.03526 
5 ICSAE -.01959 1.0284 --03188 -00019 -.05963 -.02904 

Z & L l . P 5  
f -. I"&. 

9 S99TOO1343-L 478-35 4.1548 494.34 48.032 20.176 58.165 
10 599T001343- 472.59 l3.934 489-92 56.314 29.122 127.29 
11 S99TOO1343-D 507.38 20.808 544-77 56.971 32.151 152.58 
12 S99TOO1343-A 1062.4 607.30 1093.5 652.28 619.28 752.07 
13 S99T001343-X 463.82 -77.279 509.27 14.670 28.764 3.0267 
14 S99T001343-AX 60194. 60030. 60322. 60246. 60004. 59772, 
15 CCV 5.0651 4.9232 4.8563 4.9985 4.9356 5-0741 
16 CCB -00114 -.00188 -.00005 --00668 -01333 --.01281 
17 S99TOOl344 503.34 15.320 572.66 52.184 25.952 143.70 
18 5993001349 D 523.54 17.418 524.88 51.595 36.429 131.30 
19 S99T001345- 597.96 24.788 691.18 44-845 45.645 U5.20 
20 S99T001345-0 530.64 47.855 609.93 39.476 44.447 127.02 
21 ICSA -.01231 -03627 -.03609 -.01547 -.046&4 -.03755 
22 ICSRB -.01625 1.0126 -.04753 -.00806 -.04912 -.03736 
23 CCV 5.1001 4.9340 4.8825 5.0351 4.9143 5.0878 
24 CCa -01026 --00801 -00518 -00410 -01267 -.01264 

# sample mame Srn sr Th Ti T1 U ___ ____---______I__ ----I-- ------ ---- ---__ ------ -I-__- 

1 ICV 4.9673 4.8146 -39591 5.0196 4.9036 9.7563 
2 ICE -00162 - . O O O l 2  -01240 --.00037 .00610 -00367 
3 LLS -19619 -01977 -02030 -01494 -41299 -49008 
4 ICSA --.01626 -00116 -13721 -00739 -.06625 .ll839 
5 ICSAB -.01257 -00121 -14055 -00171 -.09736 -11768 

9 5992001343-L -25.952 -.72485 2.0214 2.5368 -9.9060 -97.529 
10 S99T001343- 2.2469 -.00129 -56.676 2.4659 -3.7755 14-512 
11 S99TOO1343-D 2.9894 -01608 -52.393 2.7273 6.8761 29.562 
12 S99T001343-A 592.48 568.88 -14.229 600.18 580.10 1161.4 
13 S99TOO1343-X -12-719 -1.2736 -80843 --e1324 66-548 -80.966 
14 S99TOOl343-Ax 59332. 59429. 4704.2 59573. 59465. 118530. 
15 CCY 5.0480 4.8871 -38956 5.0901 4.9140 9-8875 
16 CCB -00307 --.00015 -01275 -.00023 -00468 .01013 
17 S99T001344 -.80430 -.OS569 -54.366 2.4726 -2.4275 9.8999 
18 S99T001344-D -66857 -.03735 -39.743 2.4461 13.190 10.243 
19 S99T001345 1.6173 -.02021 -39.370 1-9375 -52272 25.938 
20 599T001345-0 5.1905 -03361 -29.069 2.1422 --.24877 40.299 
21 ICSA -.01392 -00117 -12844 -00069 -.04074 -09736 
22 ICs= -.01511 -00118 -14235 -00117 -.OS526 -08333 
23 CCV 5.0787 4.9034 -41284 5.1191 4.9470 9.9345 
24 CCB -00493 -.00009 -02086 -.00020 -.oiig7 .ox130 

k43 
, , .  . . .  . ..l. .. , .- ..,,. ,... . . . . . 



09/22/99 10:17 e 5 0 9  372 2929 _. . WESTINGHOUSE +++ MO-924 2OOW 

HNF-1679 REV. 0 

PagP 5 Analysis R e p o r t  Averages 09/22/99 10:43:21 An 

# Sample w a  V Y zn ZX _-- _-------__I----- - -I---- --__ --- _--__ _____ 
1 Icy 4.978s . o i x a  4.9095 4.9826 
2 ICB -.00023 -00023 -.00228 -.00092 
3 Lts -09936 -00042 I 02168 -01786 
4 ICSA -.00760 -01048 -.00932 -.00679 
5 IESBB -46911 -01071 1.0028 -.00676 

7-44-72 - ---- 
2 . P l l l  

9 S99T001343-L -1.1331 -1.6120 -5.2895 -3.7475 
10 699T001343- 3.5723 -13555 1.5760 4.7483 
11 S99TO01343-D 4.1228 -31819 2.1285 4.5332 
12 S99T001343-A 594.86 1.7740 599.81 603.18 
13 S99TOOl343-X -64306 -.91047 -16.140 -2.4337 
14 S99T001343-E f9694. 159.38 59793. 59257- 
15 CCV 5.0147 -01277 4.9745 5.0311 
16 CCB --.00005 .OOOOO -.00184 -.00075 
17 S99T001344 2.8611 -.a9860 1.1653 3.9731 

19 S99T001345- 2.8496 -17794 -36527 3.0850 
20 S99T001345-D 3.3467 -45529 -63600 2.7945 
21 ICSA -.00622 -01041 -.00973 -.00673 

23 Ecsv 5.0347 -0-99 4.9838 5.0500 
24 UJS -00090 -00038 -.00180 -.00337 

18 S99T001344 D 2-8324 ,04288 1.4651 2.8909 

22 ICSAB -46648 -01034 -98891 - - o o a o  

144 
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worklistdata2 Version 3.0 01/04/99 
08/09/99 1S:W 

HNF-1679 REV. 0 
Page: 1 

LABCORE Completed Worklist Report for Worklist# 30603 

Analyst: bjg Instrument: ICPMSl Book#: 4 2  B d  
Method LA-506-101 RevlMod A -  

Worklist Comment: ICP/MS S-109 (DIRECT) 

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

1 Icy 

1 ICV 

1 IC8 

2 ICB 

2 IC8 

1 ICB 

2 ICB 

3 SAMPLE 

3 -LE 

3 SAMPLE 

3 SAMPLE 

3 W L E  

4 Dop 

4 Due 
4 DUP 

4 DUP 

4 Dop 

899T001346 

S99T001346 

999T001346 

999T001346 

999T001346 

S99T001346 

999T001346 

899T001346 

999T001346 

999TO01346 

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  

CISU-QC 

W D - Q C  
W V - Q C  

BISV-QC 

BISV-QC 

(1SV-QC 

CISU-OC 
CYSV-Dl 

W V - D 1  

Q1SV-Dl 

(190-01 

CYSU-D1 

CISU-D1 

CYSU-Dl 

BISV-Dl 

8180-01 

Q19V-Dl 

u235 

V138 

0133 

V134 

va35 

va36 

(1138 

Ul33-Dl 

D134-Dl 

V135-Dl 

V136-Dl 

11’238-01 

Vl33-Dl 

Vl34-Dl 

V135-Dl 

0236-01 

0138-D1 

QC 

QC 

QC 

QC 

QC 

QC 

QC 

LIQVID 

LIQVID 

LIQUID 

LIQVID 

LIQVID 

LIQVID 

LIQUID 

LIQUID 
LIQUID 

LIQUID 

0.000170 

0.023900 

1 

1 

1 

1 

1 

n/A < 

n/A < 

n/A 

n/A 

U/A < 

<I. 86.-1 

e4.86e-1 

<I. 86.-1 

e6.48.-1 

1.40e+00 

e 5  SPK-P@S4 9992001346 0 D (YSV-Dl U235-Dl LIQVID 0.000141 

-e 999T001346 0 D CYSV-D1 V138-Dl LIQUID 0 . 0 1 0  

6 SAMPLE 

6 SIIPLE 

6 SAMPLE 

6 SANPLE 

7 DUP 

1 Dop 

1 Due 

7 DUP 

7 DUP 

8 SAMPLE 

8 SAMPLE 

8 SAMPLE 

8 SAMPLE 

8 SAMPLE 

9 DUP 

9 Dop 
9 DUP 

9 DUP 

9 Due 
10 Ecv 

10 CCV 

S99T001341 

S99T001347 

999T001347 

999T001341 

S99T001341 

999T001341 

899T001341 

S99T001347 

999T001341 

S99T001341 

99911001348 

999T001348 

999T001348 

999T001348 

S99T001348 

9992001348 

999T001348 

999T001348 

S99T001348 

S99T001348 

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 

CYsv-Dl 

CYSV-D1 

W V - D l  

818V-Dl 

W U - D l  

BISU-D1 

BISU-D1 

Q1SV-Dl 

818v-Dl 

CYsU-Dl 

CISU-D1 

W U - D l  

W U - D 1  

Q1SU-Dl 

C18V-Dl 

818V-Dl 

8180-Dl 

W V - D 1  

8180-Dl 

CISV-D1 

818v-QC 

W V - Q C  

LIQUID 

LIQVID 

LIQUID 

LIQVTD 

LIQUID 
LIQUID 

LIQVID 

LIQUID 

LIQVID 

LIQVID 

LIQUID 

LIQUID 

LTQVID 

LIQVID 

LIQUID 

LIQUID 

LIQVID 
LIQUID 

LIQUID 

LIQUID 

QC 

QC 

n/A 

W A  < 

n/A < 

n/A < 

n/A 

e4.86.-1 

e4.86.-1 

~4.86.-1 

4.48.-1 

1.16.tOO 

n/A < 

n/A < 

n/A 

n/A < 

n/A 

14.86.-1 

<I. 86.- 1 

r4.86.-1 

<6.48.-1 

1.11.+00 

0.000170 

0.013900 

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

i.7a.-oa 

1 . 3 9 1 - 0 1  

~1.20.-5 

~1.10.-5 

<1.10.-5 

~1.60.-5 

<1.20.-5 

4.86Oe-01 

4.860.-01 

4.860.-01 

6.480.-01 

1.401.+00 

<I. 86.-1 

r4. 86e-1 

<4.86.-1 

r6.48.-1 

I. 321+00 

i.91.-02 

1.37.-04 

4.860.-01 

4.860.-01 

4.860.-01 

6.48Oe-01 

1.164.+00 

~4.86.-1 

e4.86.-1 

<4. 86.-1 

< 6  .48.-1 

1.31er00 

4.860.-01 

4.860.-01 

4.860.-01 

6.480.-01 

1.110.+00 

e4.86.-1 

<4.86.-1 
<4.86*-1 

<6.48--1 

1.98.+00 

1.60.-04 

a .a7.-01 

101.176 0 R*WV.ry 

100.000 0 Re-Y.ry 

W/mL 

W/mL 

w/mL 

W/mL 

W/mL 

0.486 ug/& 

0.486 w/mL 

0.486 ug/mL 

0.648 ug/mL 

0.486 ug/mL 

RPD 

RPD 

RPD 

RPD 

5.882 RPD 

96.419 % R.aov.ry 
95.500 % R.oov.ry 

0.486 ug/mL 

0.486 w/mL 

0.486 ug/mL 

0.648 ug/mL 

0.486 ug/& 

RPD 

RPD 

RPD 

RPD 

3.891 RPD 

0.486 ug/mL 

0.486 u g h  

0.486 ug/mL 

0.648 ug/mL 

0.486 up/& 

RPD 

RPD 

RPO 

RPD 

6.357 RPD 

94.118 % Ramvary  

94.919 % R.aov.ry 

,345 



worklistdata2 Version 3.0 01/04/99 
08/09/99 1590 

Page: 2 
HNF-1679 REV. 0 

LABCORE Completed Worklist Report for Worklist# 30603 
S e q  Type Sample# R A Test Matrix Actual Found DLorYield Unit 

UP/& 

11 CCB 0 asu-ac 0234 ac 1 <1.20.-5 UP/& 

11 CCB 0 CISu-ac 0235 (IC 1 <1.20.-5 UP/& 

11 CCB 0 CISU-OC 0236 ac 1 <1.s0.-5 UP/& 

11 CCB 0 c19o-ac 0238 oc 1 ~1.20.-5 UP/=K. 

1 <1.20.-5 11 CCB 0 CISU-ac 11233 ac 

Final page for worklist# 30603 

Analyst Signature Date A ~ l y s t  Signature Date 

I 

Reviewer Signature Date 

Units show for QC (BLKBKG) may not rtflect the actual units. 

246 



08 /09 /99  14:06 FAX m o o 1  
MF-1679 REV. 0 

I 

08103199 09:02 Page: 1 ws2 LABCORE Data Entry Template for Worklist# 30603 

Analyst: @$ Instrument: ICPMSl Book# Y243J-Y 
Method LA-506-101 RedMod # - / 
W o r W  Comment: ICWMS S-109 (DIRECT) 

S Type Sample4 R A Teat Matrix QroupY Project 

1 ICV BMSU-QC QC 

2 ICB BMSU-QC QC 

3 SAMPLE S99T001346 0 D WSU-D1 LIQUID 99000300 S-109 GRAB 
Analytos Roqusated: U233-Dl , U234-Dl , U235-D1 , U236-D1 , 0238 D1 

S99T001346 0 D BMSU-D1 LIQUID w ‘‘/&2[W 
5 1 S P K - W  k99T001346 0 D BMSU-D1 LIQUID 

6 SAMPLE S99T001347 0 D @MSU-Dl LIQUID 99000300 S-109 GRAB 
Analytea Requeeted: U233-DI , U234-Dl , U235-D1 , U236-Dl , U238-Dl 

7 DUP S99T001347 0 D OMSU-D1 LIQUID 

8 SAMPLE S99T001348 0 D BMSU-D1 LIQUID 99000300 S-109 GRAB 
AnplytBE Requested: U233-Dl , U234-Dl , U235-Dl , U236-Dl , U238-Dl 

9 DUP S99T001348 0 D BMSU-D1 LIQUID 

10 ccv BMSU-QC QC 

11 CCB WSU-QC QC 

147 



08 /09 /99  14:OB F.4X m o o r  
page 1 A n a l y s i s  Report HNF1679REV.O 08/09/99  13:22:02 

Method: MS TUNE 
Comment : 

Sample Name: ms-tune - Operator: b jg  

Mode: I N T  C o r r .  Fact: 1. r:~ooooo 
Run Time: 08/09/99 13:21 Type: Unk 

Elem 
L i n e  
U n i t s  
Avg 
Stddev 
% R S D  

#I 
# 2  
# 3  
# 4  
#5 
X6 
#7 
# e  
# 9  
#IO 

In11151 
11 5 /puL se 

cts/s 
180800. 
1391. 
.7695 

182000. 
177700.  
180000. 
181700. 
181100. 

180100. 
180800. 
181600. 
180500. 

182700. 

348 



08/09/99 14:07 FAX 

WF-1679 REV. 0 A n a l y s i s  Report 

Method: I S O U  Sample Name: BLANK 
Coment : 
Run Time: 08/09/99 13:22 Type: S t d  

Elen 
Line 
Units 
Avg 
S tdaev  
%RSD 

#i 
# 2  
# 3  
# 4  
#5 

U-[233J U [234] 
233/pulse 2 3 47pui se 

CtS/S cts/s 
8.168 7.557 
1.457 1.031 
17.84 13.65 

8.496 7.718 
7.750 6.214 
6.999 8.038 
10.54 8.895 
?.OS7 6.921 

I n t .  Std. Ir[193] 
Line  193/pulse 
Units CtS/S 
A"g 1 

Stddev  .1207 
%RSD 1.6709 

#1 
# 2  
# 3  
# 4  
# 5  

@ 003 

08/09/99 13:23:56 page 1 

Operator: 

Mode: IR Corr.Fact: 1.COOOOO 

U [2351 

CtS/S 
235ipulse 

7.034 
.652 

9.266 

7.576 
7.262 
6.098 
6.637 
7.600 

U [2361 
2 3 67pulse 

cts/s 
8.268 
.458 

5.535 

8.426 
8.937 
7.761 
8.279 
7.939 

u [2381 
2 38Tpulse 

cts/s 
8.849 
.354 

4.002 

8.921 
8.798 
9.216 
9.031 
8.278 



a 004 08/09/98 14:07 FAX HNF-1679 REV. 0 
Standardzn Report 08/09/99 13:24:05 page 1 Method : ISOU 

U [2331 681.6558 8.1679 1.0000000 08/09/99 13:23:56 
UI[2341 682.5147 7.5572 1.0000000 08/09/99 13:23:56 
U [2351 683.2500 7.0344 1.0000000 08/09/99 13:23:56 
U-[2361 681.5144 8.2684 1 .ooooooo 08/09/99 13:23:56 

8.8490 1 . ooooooo  08/09/99 13:23:56 U-[23Bl - 637.9233 

150 



08/09/99 1 4 : 0 7  FAX 
Analysis Report 

@I005 

08/03/99 13:26:13 
HNF-1679 REV. 0 . .. - -  

Method: ISOU Sample Name: l00ppb U Operator: 
Comment : 
Run Time: 08/09/99 13:25 Type: Std Mode: IR Corr . Fact: 

E l e r n  
Line 
Units 
*vg 
Stddev 
%RSD 

U [2331 U 12341 u [235] U [236] 
2 3 37pui se 2 3 47pu 1 s e 2357pulse 2367pulse 

CtS/S Cts/S CtS/S Cts/S 
461.2 461.2 461.2 461.2 

8.0 8.0 8.0 8.0 
1.744 1.744 1.744 1.744 

#1 451.6 451.6 451.6 451.6 
#2 472.5 472.5 472.5 472.5 
# 3  463.1 463.1 463.1 463.1 
#4 462.9 462.9 462.9 462.9 
#5 455.6 455.. 6 455.6 455.6 

Int. Std .  Ir[193] 
Line 193/pulse 
Ur.its CtS/S 

j L] .: I , Avg 
Stddev .1157 
%RSD 1.6187 

;' 

it1 
#2 
# 3  
#4 
#5 

1.000000 

U [238] 
2 38ipulse 

CtS/S 
60210. 
649. 
1.078 

60120. 
60580. 
61080. 
59390. 
59870. 



@ no6 
HNF-1679 REV. 0 n 8 / 0 s / $ s  14:08 FAX 

Method : ISOU Standardzn Report 08/09/99 13:26:20 ' page 1 

Ll [2331 637.1121 8.1679 1.0000000 08/09/99 13:26:13 
U: i234 1 637.9709 1.5572 1.0000000 08/09/99 13:26:13 
U [2351 638.7062 7.0344 1.0000000 08/09/99 13:26:13 
U- - : 2 36 I 636.9706 8.2684 1.0000000 08/09/99 13:26:13 
d -  12381 606.2278 8.8490 1.0000000 08/09/99 13:26:13 



0 8 / 0 9 / 8 9  1 4 : 0 8  FAX 
HNF-1679 REV. 0 Analysis Report 

Method: ISOU Sample Name: blank 
Comment: background 
Run Time: 08/09/99 13:29 Type: Unk 

Elem 
Line 
Units 

Stddev 
SiRSD 

Avq 

#l 
# 2  
# 3  
# 4  
t 5  

U [2331 
2337pulse 

PPb 
-. 0024 

.0008 
33.98 

- .  0018 
- .  0038 
- .  0020 
- .  0022 
- .  0021 

int. Std. Ir[193] 
u i n e  193/pulse 
UnLts c t s / s  
A"g 
Stddev . E 9 1  
%RSD 1.7341 

U [2341 
2347pulse 

PPb -. 0002 
.0005 
2 8 6 . 9  

.OOOl 
- 1  0009 
-. 0001 
.0002 ~~ ~ 

- . 0002 

@ 007 

08/09/99 13:30:35 page 1 

Operator: bjg 

Mode: CONC 

U [2351 
2 3 57pulse 

PPb 
- I0002 

. 0008  
. 354.2 

.0003 
-. 0007 
- .0003 
- .0012 

. 0 0 0 8  

Corr.Fact: 1.000000 

U (2361 U [238] 
236/pulse 2387pulse 

Ppb PPb 
- .0016 -. 0002  
.0018 .0016 
111.6 744.2 

.0012 ,0023 
-.0031 -.0007 
-. 0032 -. 0 0 2 1  
-. 0012 .0002 
-.0016 -. 0008 

#4 
#5 

253 



Method: ISOU Sample Name: i c v  
Comment: i so -u  ICs 
Run Time: 08/09/99 13:31 Type: Unk 

Elem 
Line 
Units 
AvG 
Stddev 
%RSD 

#1 
# 2  
# 3  
# 4  
# 5  

u- ~ 2 3 3  1 U [2341 
233/pulse 234ipuise 

Ppb PPb 
-.0010 .0013 
.0011 .0011 
109.3 89.97 

. 0 0 0 8  . 00.16 
- .  0019 .0018 
-. 0007 - .  0008 
-. 0018 .0017 
- . 0 0 1 5  . 0 0 2 1  

Irt. Std. Ir[193] 
L i n e  193/pulse 
U n i t s  CtS/S 
A"g I . !  I '  
Stddev .0579 
" a s 3  .77914 

#I 
f 2  
# 3  
#4 
#5 

@ 0 0 8  

08/09/99 13:32:42 page 1 

Operator: bjg 

Mode: CONC Corr.Fact: 1.000000 

U i2351 u-[2361 U [2381 
2357pulse 236/pulse 2387pulse 

PPb PPb PPb 
.1717 .DO18 23.86 
.0049 ,0018 .48 
2.864 101.1 2.029 

.1691 -. 0005 23.35 

.1744 .0036 23.49 
, 1 6 5 4  .0003 23.76 
.1783 , 0 0 2 4  24.19 
.1711 . .0033 24.51 

z54 



Method: ISOU Sample Name: icb 
Comment: 2% hno3 
Run Time: 08/09/99 13:35 Type: Unk 

Eiem u-(2331 U (2341 
Line 233/pulse 2347pulse 

PPb ppb Units 
Avg - . 0 0 1 2  , 0 0 0 5  
Stddev .0006 .OOlO 
%RSD 63.83 204.0 

#I -.0021 - . 0 0 0 1  

# 3  -. 0 0 0 6  - .  0002 
# 4  -. 0012 . 0 0 2 1  
#5 - .  0003 .0010 

t 2  - .  0019 -. 0003 

int. Std. Ir[193] 
Line 193 /pulse 
U n i t s  CtS/S 
Avg 1 .  ' I I J O l j  

Stddev .0975 
%RSD 1.2659 

#1 
# 2  , .  

9 3  . .  
# 4  , .  , ,  

#S . . .  

, >,,I . ,  , 

: j ; , : : , .  

@I 009 

page 1 06/09/99 13:36:56 

Operator: bjg 

Mode: CONC Corr.Fact: 1.000000 

PPb ppb 

.0007 .0014 .0014 
139.0 49.98 550.6 

.0010 -.0014 . o o o z  

-.0013 : 0016 .0018 
- .  0008 .0016 -.0011 
-. 0025 -. 0008 ,0023 

.0019 -.0009 -.0014 
-.0013 .0002 . o o o z  



08 /09 /99  14:09 FAX 
HNF-1679 REV. 0 Analysis Report 

Method: ISOU Sample Name: s 9 9 t 0 0 1  Comment: 40501 df 
Run Time: 08/09/99 13:37 Type: Unk 

u [233] u- r 2 3 4 I E:em 
Line 2337~ulse 234/pulse Units 

Avg -. 0017 -. 0017 
.0020 .0003 Stddev 
119.3 16.50 

Ppb Ppb 

% R S D  

#1 
t 2  
#3 
# 4  
#5  

- .  0020 -. 0021 
-. 0006 -.0017 

- .  0020 -.0013 
- . 0 0 4 6  -.0014 

.0008 -.0019 

Ir[193] 
193/pulae 

CtS/S 

.1492 
2.0336 

ISt. Std. 
L i n e  
Units 

S t ddev 
%RSD 

*"g , ,  

#1 
#2 
# 3  
#4 
#5 

06/09/99 13: 

,346 

Mode: CONC 

Ppb 
.0002 
.0010 
512.9 

.0015 -. 0006 ~ . -  
. 0 0 0 9  

-. 0011 
.0003 

39:04 

Operator: bjg 

Corr.Fact: 1 

U [236] 
23 67pulae 

Ppb -. 0022 
.0013 
60.57 

-. 0024 
-.0012 
-.0039 
- .  0030 
- .  0006 

. oooooo  

Ppb 
.0346 
.0025 
7.287 

.0349 

.0356 
,0381 
.0314 
.0332 

256 



08/09/99 14:10 FAX 
Analysis Report HNF-1679 REV. 0 08/09/99 13:41:57 

Method: ISOU Sample Name: s99t001346-d 
Comment: 40501 df 
Run Time: 08/09/99 13:40 Type: Unk Mode: C O W  

Elem U-[2331 U [2341 u [2351 
Line 233/pulse 2347pulse 2357pulse 
Units PPb PPb peb 
A W  -.0019 - .0018 .a003 
S t ddev .0012 ,0011 .a012 
%RSD 64.00 64.26 366.8 

#1 
# 2  
# 3  
i i 4  
# 5  

-.0009 -.0017 .0004 
-.0018 -.0010 . 0 0 0 8  
- .  0006 -. 0012 .DO19 
- .  0034 - .  0011 - .  0002 
-. 0030 - .  0037 -.0013 

Int. Std. Ir(1931 
Line 193/pulse 
Units CtS/S 
Avg i h L  1 

S t ddev .0494 
%RSD .68662 

Operator: bjg 

Corr.Fact: 1.000000 

PPb ppb 
- .0015 .0325 

.0012 .0030 
8 3 . 3 2  9.107 

, 0004  .0369 
- .0009 .0325 
-.0024 .0335 
-. 0025 . 0292  
- . 0 0 2 1  ,0305 

#1 
# 2  
#3 
# 4  
e5  

257 



0 8 / 0 9 / 9 9  14:lO FAX 
Analysis Report HNF-1679 REV. 0 08/09/99 13:44:04 Page 1 

Method: ISOU Sample Name: s99t001346 - a Operator: bjg 
Comment: 40501 df 
Ruri Time: 06/09/99 13:42 Type: Unk Mode: CONC Corr. Fact: 1 000000 

Elem 
Line 
Units 
Avg 
Stddev 
%RSD 

#1 
#2 
# 3  
# 4  
d 5  

Int. S t d .  
Line 
3nits 
AV g 
Stddev 
%RSD 

#1 
#2 
% 3  
# 4  
#5 

u- r 2 3 3 I 
233/pulse 

PPb 
- .  0025 
. O O O B  
32.00 

-. 0024 
-. 0022 
- .  0019 
-. 0023 
-. 0039 

Ir[193] 
193/pulse 

CtS/S 
' ' '! 

.1492 
2.0846 

t , : ,  I ,, . .  
, ,  

L * .  
. ,  , ' !  

, :  ~ . , ,  

,' . ,  ' "i 

U-[2341 
234/pulse 

ppb 
.OOlO 
.0013 
135.5 

- .  0003 
.0023 
.0024 

- .  0002 
. 0 0 0 5  

PPb 
.1373 
.0029 
2.116 

.1416 

.1344 

.1351 

.1384 
,1369 

U [2361 u-rz3e1 
2367pulse 238/pulse 

PPb Ppb 
,0012 19.03 
.0019 .49 
156.3 2.551 

- .  0003 19.62 
. 0002  19.50 
,0025 13.00 

- .  0 0 0 3  18 .90  
.0038 18.41 



a 0 1 3  
08 /09 /99  1 4 : 1 1  FAX 

08/09/99 13:49:37 Page 1 HNF-1679 REV. O Analysis Report 

Method: ISOU . Sample Naine: s99t001347 
Comment: 40501 df 
Run Time: 08/09/99 13:48 Type: Unk Mode: CONC 

Elem 
Line 
Units 
A W  
Stddev 
%RSD 

#I 
# 2  
# 3  
#4 ' 
# 5  

U-[2331 U [2341 U [2351 
233/pulse 2347pulse 2 3 5 i p ~ i ~ p  

ppb PPb PPb 
-.0016 -.0011 .0003 
.0014 .OOlO .0013 
88.05 98.13 394.1 

-.0025 -.0017 -. 0015 
. 0006  . 0 0 0 3  -. 0003 -. 0016 -.0003 .0019 

-.0032 -.0021 .0005 
-.0014 -.0015 .0012 

Int. Std. Ir[193] 
Line  193/pulse 
Units Cts/S 
A"g 
Stddev .1124 
% R S D  1.5286 

#1 
# 2  
# 3  
#4 
# 5  

." 

Operator: b j g  

Corr.Fact: 1.000000 

u- l2 3 6 1 U-[2381 
236/pulse 238/pulse 

PPb PPb -. 0 0 2 0  :0312 
.0014 .OOlO 
71.28 3.310 

.oooo .03ll - .  0018 .0298 
-. 0018 .0326 
-.0026 ,0316 
- .0040 . 0 3 0 1  

159 



a014 
0 8 / 0 9 / 9 9  14:ll FAX 

Analysis Report HNF-1679Rm.O 08/09/99 13:52:17 page 1 

Method: ISOU Sample Name: s99t001347 - d 
Comment: 40501 df 
Run Time: 08/09/99 13:51 Type: unk Mode: CONC 

Elem 
Line 
Units 

Stddev 
%RSD 

#L 
# 2  
#3 
# 4  
#5 

Int. S t d .  
Line 
Units 

Stddev 
%RSD 

Avg 

#1 
#2  
#3 
# 4  
# 5  

U [233] u- t 234 1 u 12353 
233Tpulse 234/pulse 235Tpulse 

ppb PPb PPb -. 0026 -.0016 -. 0006 
.OOll .0013 .OOll 
43.48 78.91 178.7 

-. 0025 
-. 0038 
-. 0035 
- .  0015 
-.GO14 

Ir[193] 
193/pulse 

cts/s 
,, .I I \  

.2614 
3.4913 

i , + :> ;.? j 
';I , ';,, j ;  (:j 

1 .  : < h l ' :  
'! , ;:j!:!:' 

: q , , :, 

. ,, <.' ., ,> 

; 

- . 0003  -. 0020 
-.0022 - . 0 0 1 5  
- . 0 0 2 6  .0004 
- .  0002 . 0 0 0 4  
-. 0029 -. 0004 

Operator: bjg 

Corr.Fact: 1, .000000 

U-t2361 U [238] 
236/pulse 2387pulse 

PPb Ppb 
- .0021 ,0324 

. 0005  .0024 
24.98 7.325 

-.0017 .0311 
-. 0017 .0361 
- . 0 0 2 6  .0325 
- .  0 0 2 7  . 0 3 2 8  
-. 0018 ,0298 



~ O 1 5 / 0 1 8  
08/09/99 14:16 FAX 

Analysis Report HNF-1679 REV. 0 08/09/99 13:55:25 Page 1 

Method: ISOU Sample Name: s99t001348 Operator: bjg 
Comment: 40501 df 
Run Time: 08/09/99 13:54 Type: Unk Mode: CONC Corr.Fact: 1.000000 

Elem U [2331 U [2341 u- [ 235 I U [2361 0- [ 2 38 1 
Line 2337pulse 2 3 47pui s e 235/pulse 2367pulse 238/pulse 
units PPb PFb Ppb PPb PFb 
Avg -. 0022 -. 0014 .OOOl -. 0024 0521 
Stddev .0017 ,0010 .0015 .0009 0021 
%RSD 77.24 10.41 1251. 38.66 .052 

#1 
# 2  
#3 
#4 
# 5  

-.0017 -. 0005 .0002 -.0018 0503 
-.0029 - .  0009 , 0004  -. 0022 0516 
-.0046 -.0029 -.0018 -. 0015 0506 
-.0019 -.0019 - .  0006 -.0025 0525 

. o o o o  -.0008 .0024 -. 0038 .0556 

Int. Std. Ir[193] 
Line 193/pulse 
Uni~ts CtS/S 
A"9 , . , . I  ili 

Stddev .1274 
%RSD 1.6885 

, . , ,  - 
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@OlS/OlS 
08 /09 /99  14:16 FAX 

Analysis Report HNF-1679 REV. 0 08/09/99 13:59:07 Page 1 

Method: ISOU Sample Name: s99t001348-d 
Comment: 40501 df 
Run Time: 08/09/99 13:57 Type: Unk Mode: CONC 

Elem 
L i n e  
Units 

Stddev 
Avg 

%RSD 

# 1  
112 
# 3  
# 4  
#5 

I n t .  S t d .  
Line 
Units 
A"g 
Stddev 
%RSD 

#1 
# 2  
# 3  
#4 
# 5  

U [2331 u-r.2341 u-[235 1 

PPb ppb PPb 
2 3 3ipui s e 234/pulse 235/pulse 

.0006 .OD16 .0014 
20.11 2 4 2 . 2  205.3 

-. 0034 -.0035 -. 0006 
-. 0030 . o o o z  - .  0005 - .  0027 . oooo  -.0029 
-.0023 . 0 0 0 5  .0002 

-.0030 -. 0007 -. 0007 

-. 0039 -. 0005 .0005 

Ir[193] 
193/pulse 

CtS/S 

.1968 
2.5796 

, .. ,- 
I .  , .:: ; 

I I I. 

. , .  
. ' . .  

. ,  , , , ,  
I . >,.:\.,. 

, . 4 i i 6 :  
:i ;.> t i  ., 

Operator: bjg 

Corr.Fact: 1.000000 

U [2361 u- [238 I 
236ipulse 238/pulse 

PPb PPb 
-.0022 .0489 

.0017 ,0018 
77.92  3.653 

-.0021 .0476 -. 0018 .0471 
.0002 . 0492  

-. 0027 ,0519 
-.0045 .0483 

. 



@017/018 
08/09/99 14:17 FAX 

Analysis Report HNF-1679RRI.O 08/09/99 14:01:42 page 1 

Method: ISOU Sample Name: ccv 
Comment: iso-u ICs 
Run Time: 08/09/99 14:OO Type: Unk 

Elem 
Line  
Units 

Stddev 
%RSD 

#l 
# 2  
# 3  
# 4  
#5 

Avg 

u- r 233 I U-[2341 
233/pulse 234/pulse 

PPb PPb 
- . 0 0 2 6  -.0001 

. 0 0 0 5  .0007 
2 0 . 4 0  1096. 

-. 0027 . 0002  
- .  0 0 2 6  . O D 1 1  
- .  0018 - .  0005 
-. 0028 - .0005 
-. 0033 -.0006 

Int. Std. ' ~ r  [ 193 1 
Line 193/pulse 
i i n i t s  cts/s 

:+I :  , ,, A"g 
Stddev .1424 
% R S D  1.8024 

, .  

#1 
# 2  
# 3  
#4 
# 5  

Mode: CONC 

U 12351 
2357pulse 

PPb 
.1602 
.0070 
4.342 

.1717 

.1544 

.1568 

.1564 

.1615 

Operator: bjg 

Corr.Fact: 1.000000 

2 3 6ipul s e 
U [2361 u [238] 

238ipulse 
PPb PPb 

- . 0 0 0 5  2 2 . 6 8  
. 0 0 2 1  .14 
426.8 .6152 

-. 0035 2 2 . 5 2  
- .  0001 22.55 
.0006 22.71 
.0019 22.81 

-. 0014 22.82 



@018/018 
0 6 / 0 9 / 9 9  1 4 : 1 7  FAX 

Analysis Report HNF-1679 REV. 0 08/09/93 14:05:12 Page 1 

Yethod: ISOU Sample Name: ccb 
Comment: 2 %  hno2 
~ u r i  Time: 08/09/99 14:03 Type: Unk 

Elem 
Lice 
Units 
AV9 
Stddev 
%RSD 

#I 
# 2  
i i3  
#4 
#5 

U [2331 U 12341 
2 3 47pui s e 

PPb PPb 
2337puise 

-. 0027 - .0015 
.0009 .0015 
32.64 98.69 

- .  0015 -.0013 
-. 0036 -.0027 
-. 0035 -. 0002 
-.0023 . o o o o  
-. 0 0 2 7  - .  0032 

Int. Std. Ir[193] 
Line 193/pulse 
Units CtS/S 
Avg < . I. . _ ;  

,. , , . .  

Szddev .1103 
%RSD 1.3559 

#1 
# 2  
# 3  
#4 
#5 

Mode: CONC 

U [235] 
2 3 57pui se 

Ppb -. 0007 
.0021 
296.7 

-. 0012 
.0024 
.OOOl 

-.0016 -. 0033 

Operator: bjg 

Corr.Fact: 1.DOOOOO 

U [2361 u- (2381  
2 38 /pulse 

PPb PPb 
-.0024 .0005 
.OOlO .OOlO 
41.93 197.9 

- . a007  .0011 - .  0033 , 0 0 0 5  
-. 0025 : 0008  
-.0029 -.0012 
- . 0 0 2 6  .0014 

2 3 67pu 1 se 

X64 



HNF-1679 REV. 0 
worklistdata2 Version 3.0 01/04/99 
08/10/99 09: I I 

Page: I 

LABCORE Completed Worklist Report for Worklist# 30667 

Analyst: jds Instrument: CARl32 

Method: LA-342-100 Rev/Mod /=-..3 
Worklist Comment: S109 FOR QTICTOCl RTS 

~ ~~ 

Book#: 

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

0 BTICTOCl TOC-02 LIQUID l.llE13 1.06kr3 7.273 RPD 

Final page for worklist# 30667 

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

,265 



0 3 / 1 4 / 1 5  2O:lO FAX 

HNF-1679 REV. O 
BO03 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

c<c BLANK ANALYSIS >>> 

Sample: BASE Date: 07/16/99 Time: 13:22:34 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = BASE 
Blank Value = N/A 

Analyst : JD SPELLMAN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 0.51 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

1 0 . 0 0  
10.50 
11.00, 

0.10 
0.30 
0.50 

" . 8  0 . 8 0  
. ' ..1.00 
. , , : . , .  1.20 

1.40 
I , ; '.:' 1 . 5 0 

1.80 
1.90 
2.10 
2.20 
2.40 
2.50 
'12 .70 
2.90 
3.10 
3.30 

~ , ! .3.40 
3:70 

~ .3.80 
4.00 

. .  
,1 . :: 
, , ,  

~ ' I  . .  

0.00 
66.67 
40.00 
37.50 
20.00 
16.67 
14.29 
6.67 

16,67 
5.26 
9.52 
4.5s 
.8.33 
4.00 
7.41 
6.90 
6.45 
6.06 
2.94 
8.11 
2.63 
5.00 

: ,,, BLANK VALUE = 4 micrograms carbon , , , .  

BLANK FACTOR = 4 / 10.99884 = . ,  > . ~ . , ,  , ,  +3.6E-01 ug/min Carbon 
1 , , . ~ ,  
, 

SIC;NAT!.19E €?E 
C L . w L  ... TL. :J I  ti 

- , ,*Ira ,. 5:,;?,?, 

11111 
Sample Run By: 



__ 0 3 / 1 4 / 1 5  20:lO FAX 
BO04 

HNF-1679 REV 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

c c c  BLANK ANALYSIS >>> 

Sample: BASE Date: 07/16/99 Time: 13:58:56 

Sample Size = 1 uL Analyst : JD SPELLMAN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASE Max Readings = 22 
Blank Value = N/A % Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
0.51 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5 . 0 0  
5.50 
6.00 
6.50 
7.00 
7.50 

8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

8 . 0 0  

0.10 
0.40 
1.20 
2.00 
3.80 

'. , , I  6.20 
9.50 

13.00 
13.90 
14.80 
15.90 
16.60 
17.20 
17.90 
18.80 
20.00 
20.60 
,21.40 
21.90 

~. 22.30 
22. a0 

, 1.1.. 5 0  

, .  

: .  , .  
. .  

. .  
, ,  

, ,  
, .  

, ,  

0.00 
75.00 
66.67 
40.00 
47.37 
38.71 
34.74 
17.39 
11.54 
6.47 
6.08 
6.92 
4.22 
3.49 
3.91 
4.79 
6 . 0 0  
2.91 
3.74 

1.79 
1.76 

2.28 

BL NK VI! UE = 22.7 micrograms carbon 
BLANK FACTOR = 22.7 / 10.99805 = +2.06E+00 ug/min Carbon 

, ,  

ccec W m I N G  - BLANK VALUE EXCEEDS 1;5:ug%min Carbonll! ! ! > > > >  
, , .  

,.. 

Sample Run By: 
JD SPELLMAN 11111 



0 3 / 1 4 / 1 5  2O:lO FAX 

"F-1679 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: STD Date: 07/16/99 Time: 14 : 15 : 16 

Sample Size = 1 uL Analyst : JD SPELLMAN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = .36 ug/minute C % Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

_ _ _ _  _ _ _ _  Analysis Time 
0.51 
1.01 
1.51 
2 . 0 0  
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

Coulometer _--- _ - _ _  
0.50 
39.50 
170.50 
312 i 90 

, 422.60 
492.70 
535.40 

i 558.10 
570.00 
575.50 
577.60 
578.90 
579.70 
580.30 
580.80 
581.10 
581.50 
581.90 
582.20 
'562.50 
582.70 
583. LO 
, .  ,..; * ,  

: . . :  , 
, : .  , 

% Difference == 
0.00 
98.73 
76.83 
45.51 
25.96 
14.23 
7.98 
4.07 
2.09 
0.96 
0.36 
0.22 
0.14 
0.10 
0.09 
0.05 
0.07 
0.07 
0.05 
0.05 
0.03 
0.07 

_ - _ _  _ _ _ _  

USER INPUT BLANK VALUE 
BLANK VALUE = 
BLANK FACTOR = 3.959297 / 10.99805 = +3.6E-01 ug/min Carbon 

3.959297 micrograms carbon 

~ . . # ,  , 
. I ,  I 

SAMPLE RESULTS: ,., ,.,. , '  

( 583.1 - 3.959209 ) (1)/(1) _ . ,. ! 1 ,  +5.791E+02 g/L Carbon 
( 583.1 - 3.959209 ) (1)/(1) (12) = ' . ; #  +4.826E+01 Molar Carbon 

- 

Sample Run By: 
JD SPELLMAN 11111 



@ n o 6  0 3 / 1 4 / 1 5  m : i o  FAX 

HNF-1679 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STD Date: 07/16/99 Time: 14:28:30 

Sample Size = 1 uL Analyst : JD SPELLMAN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = 2.06 ug/minute C % Difference = 10 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

1.20 
13.20 

: 122. OD 
418.10 
530.30 
565.40 
'577.50 
582.80 
586.70 
589.30 
591.50 
594.50 
598.20 
601.20 
603.40 
604.30 
605.20 
605.90 
606.20 
606.60 
607.10 

, i  

. ,  
: I  . ,  

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 0.51 0.00 0.00 

100.00 
90.91 
89.18 
70.82 
21.16 
6.21 
2.10 
0.91 
'0.66 
0.44 
0.37 
0.50 
0.62 
0.50 
0.36 
0.15 
0.15 
0.12 
0.05 
0.07 
0.08 

, .  . .  
, ,  

I , ., 

USER INPUT BLANK VALUE 
BLANK VALUE = 
BLANK FACTOR = 22.65598 / 10,99805 ; = ,  +2.1E+00 ug/min Carbon 

SAMPLE RESULTS: , .  

( 607.1 - 22.65384 ( l ) , L ( l )  = +5.8443+02 g/L Carbon 
( 607.1 - 22.65384 ) (1)/(1) (12) . =  ' . .  ' +4.870E+01 Molar Carbon 
<<<e WARNING - BLANK VALUE EXCEEDS 1..5, ug/min Carbon! ! ! ! ! >>>> 

22.65598 micrograms carbon 

, . .  

Sample Run By: 
JD SPELLMAN 11111 



03/14/15 2O:ll FAX 

HNF-1679 REV. O 

TIC- TOTAL INORGANIC CARBON FINALYSIS REPORT 
TICTOC REV 2.0 

BO07 

Date: 07/16/99 Time: 14:43:55 Sample: BLK 

Sample Size = 1 UL Analyst : JD SPELLMAN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = .36 ug/minute C % Difference = 10 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Analysis Time 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.04 
5.54 
6.04 
6.54 
7.03 
7.53 
8.03 
8.53 
9.03 
9.53 

10.03 
10.53 
11.03 

---- ---- Coulometer 
0 . 2 0  
0.60 
0.70 
1.00 
1.20 
1.70 
1.70 
1.90 
2.20 
2.40 
2.60 
3.00 
3.10 
3.30 
3.50 
3.80 
4.00 
4.20 
4.40 
4.70 
4.90 
5.10 

_ _ _ _  ---- % Difference == 
0.00 
66.67 
14.29 
30.00 
16.67 
29.41 
0.00 
10.53 
13.64 
8.33 
7.69 

13.33 
3.23 
6.06 
5.71 
7.89 
5.00 
4.76 
4.55 
6.38 
4.08 
3.92 

USER INPUT BLANK VALUE 
BLANK VALUE = 3.959297 micrograms carbon 
BLANK FACTOR = 3.959297 / 10.99805 = +3.6E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 5.1 - 3.97147 ) (1)/(1) = +l. 1E+00 g/L Carbon 
( 5.1 - 3.97147 ) (1)/(1) (12) = +9.4E-O2 Molar Carbon 

11111 
Sample Run By: 

JD SPELLMAN 



0 3 / 1 4 / 1 5  2O:ll FAX Boos 

HNF-1679 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: BLK Date: 07/16/99 Time: 19:01:19 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.06 ug/minute C 

Analyst : JD SPELLMAN 
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 . 0 0  
8 . 5 0  
9.00 
9.50 
10.00 
10.50 
11.00 

Time ==== Coulometer 
0.40 
2.10 
4.40 

. ' I ,  6.60 
8 . 0 0  
9.40 
10.70 

,~.'11.40 
12.10 
13.40 
15.40 
19.70 
25.80 
30-30 
33.60 
35.30' 
36.50 
38.00 

' . '  3 9 . 0 0  
40.00 
41.00 
41.40 

. , ,  

! ,  . > ,  ! ,  

I" 

--__ ---- % Difference == 
0.00 
80.95 
52.27 
33.33 
17.50 
14.89 
12.15 
6.14 
5.79 
9.70 
12.99 
21.83 
23.64 
14.85 
9.82 
4.82 
3.29 
3.95 
2.56 
2.50 
2.44 
0.97 

, ,  

, .  . 
USER INPUT BLANK VALUE 
BLANK VALUE = 
BLANK FACTOR = 22.65598 / 10.99805 =. ,. +2.1E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 41.4 - 22.65585 ) (1)/(1) - _ , , .  +1.87E+01 g/L Carbon 
( 41.4 - 22.65585 ) (1)/(1) (12) = +1.56E+00 Molar Carbon 
< c < <  WARNING - BLANK VALUE EXCEEDS 1'.5 ugjmin Carbon! ! ! !  !>>>> 

22.65598 micrograms carbon 

I I ,  

Sample Run By: 
JD SPELLMAN 11111 



03/14/15 2O:ll FAX 

HNF-1679 REV. 0 

m009 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T001343 Date: 07/16/99 Time: 19:18:02 

Sample Size = 1 uL Analyst : JD SPELLMAN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = .36 ug/minute C % 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 Time = 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

i=== Coulometer 
0.00 
1.60 
21.90 
102.70 
201.40 
260.90 
288.60 
300.50 
305.30 
308.60 
310.90 
312.60 
314.10 
315.70 
316.60 
317.90 
318.80 
319.90 
321.00 
321.80 
322.70 
323.60 

< ' ' , ' T ,  

'> , I  

, .  

: 

%. Difference == _ _ _ _  _ _ _ -  
0.00 

100.00 
92.69 
78.68 
49.01 
22.81 
9.60 
3.96 
1.57 
1.07 
0.74 
0.54 
0.48 
0.51 
0.28 
0.41 
0.28 
0.34 
0.34 
0.25 
0.28 
0.28 

USER INPUT BLANK VALUE 
BLANK VALUE = 3.959297.micrograms carbon 
BLANK FACTOR = 3.959297 / 10.99805 = +3.6E-01 ug/min Carbon 

( 323.6 - 3.959253 ) (1)/(1) - , ,  +3.1963+02 g/L Carbon 
SAMPLE RESULTS: 

( 323.6 - 3.959253 ) (1)/(1) (12) = ~ . a +2.6643+01 Molar Carbon 

. ,  . , .  , , 

- 

, . .  

Sample Run By: 
JD SPELLMAN 11111 



1a010 0 3 / 1 4 / 1 5  2O:ll FAX 

HNF-1679 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: S 9 9 T 0 0 1 3 4 3  Date: 0 7 / 1 6 / 9 9  Time: 1 9 : 3 0 : 3 0  

Sample Size = 1 UL Analyst : JD SPELLMAN 
Dil Factor = 1 Min Readings = 2 2  
Blank I D  # = Max Readings = 2 2  
Blank Value = 2 . 0 6  ug/minute C % Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13  
1 4  
15 
1 6  
17  
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  

1 0 . 0 0  
1 0 . 5 0  
1 1 . 0 0  

Coulometer 
0 . 8 0  

2 0 . 9 0  
7 3 . 1 0  

1 4 8 . 8 0  
1 8 2 . 0 0  
1 9 5 . 9 0  
2 0 2 . 4 0  

8 2 0 6 . 0 0  
2 0 8 . 7 0  
2 1 1 . 0 0  
2 1 3 . 9 0  
2 1 5 . 7 0  
2 1 7 . 1 0  
2 1 8 . 1 0  
2 1 8 . 7 0  
2 1 9 . 5 0  
2 2 0 . 3 0  
2 2 0 . 9 0  
2 2 1 . 4 0  
2 2 2 . 0 0  
2 2 2 . 5 0  
2 2 3 . 1 0  

_ - _ _  --_- % Difference == 
0 . 0 0  

9 6 . 1 7  
7 1 . 4 1  
5 0 . 8 7  
1 8 . 2 4  

7 . 1 0  
3 . 2 1  
1 . 7 5  
1 . 2 9  
1 . 0 9  
1 . 3 6  
0 . 8 3  
0 . 6 4  
0 . 4 6  
0 . 2 7  
0 . 3 6  
0 . 3 6  
0 . 2 7  
0 . 2 3  
0 . 2 7  

_ _ _ _  _ _ _ _  

0 . 2 2  
0 . 2 7  

.~ 

, , .  
; . ,  

USER INPUT BLANK VALUE , , ,  , 

BLANK VALUE = 2 2 . 6 5 5 9 8  micrograms carbon 
BLANK FACTOR = 2 2 . 6 5 5 9 8  / 1 0 . 9 9 8 0 5  .= +2 .1E+00  ug/min Carbon 

SAMPLE RESULTS: 
( 2 2 3 . 1  - 2 2 . 6 5 5 7 2  ) (1)/(1) _ , *  + 2 . 0 0 4 E + 0 2  g/L Carbon 
( 2 2 3 . 1  - 2 2 . 6 5 5 7 2  ) (1)/(1) ( 1 2 )  = 5 ,  + 1 . 6 7 0 E + 0 1  Molar Carbon 
< < < c  WARNING - BLANK VALUE EXCEEDS l.S.ug/min Carbon! ! ! !  !>>>> 

_ 

Sample Run By: 
J D  SPELLMAN 11111 



03/14/15 2O:ll FAX 

HNF-1679 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T001343DUP Date: 07/16/99 Time: 19:45:09 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .36 ug/minute C 

Analyst : JD SPELLMAN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

_-__ _ _ _ _  Analysis Time 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

Coulometer 
0.30 
1.00 
5.50 
33.80 
94.30 
153.80 
190.60 
206.80 
214.10 
217.20 
219.70 
221.50 
223.10 
224.20 
225.50 
226.40 
227.50 
228.40 
229.40 
230.30 
231.10 
231.80 

-_-- ---- ---- _ _ _ _  % Difference == 
0.00 
70.00 
81.82 
83.73 
64.16 
38.69 
19.31 
7.83 
3.41 
1.43 
1.14 
0.81 
0.72 
0.49 
0.58 
0.40 
0.48 
0.39 
0.44 
0.39 
0.35 
0.30 

USER INPUT BLANK VALUE 
BLANK VALUE = 3.959297 micrograms carbon 
BLANK FACTOR = 3.959297 / 10.99805 = C3.6E-01 ug/min Carbon 

SAMPLE RESULTS: 
- ( 231.8 - 3.959297 ) (1)/(1) _ 

( 231.8 - 3.959297 ) (1)/(1) (12) = 
+2.2783+02 g/L Carbon 
+1.8993+01 Molar Carbon 

Sample Run By: 
JD SPELLMAN 11111 



03/14/15 20:12 FAX b012 

HNF-1679 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: S99T001343DUP Date: 07/16/99 Time: 19:58:11 

Sample Size = 1 UL Analyst : JD SPELLMAN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = 2.06 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 . 0 0  
8.50 
9.00 
9.50 
10.00 
10 .50  
11.00 

Coulometer 
1.10 
16.30 
45.80 
100.00 
130.20 
141.30 
147.20 
150.20 
152.50 
154.20 
156.40 
158.80 
160.60 
161.90 
162.90 
163.80 
164.50 
165.10 
165.80 
166.20 
166.70 
167.20 

---- ---- % Difference == _ _ _ -  __--  
0.00 
93.25 
64.41 
54.20 
23.20 
7.86 
4.01 
2.00 
1.51 
1.10 
1.41 
1.51 
1.12 
0 . 8 0  
0.61 
0.55 
0.43 
0.36 
0.42 
0.24 
0.30 
0.30 

USER INPUT BLANK VALUE 
BLANK VALUE = 22.65598 micrograms carbon 
BLANK FACTOR = 22.65598 / 10.99805 = +2.1E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 167.2 - 22.65572 ) (1)/(1) - - +1.445E+02 g / L  Carbon 
( 167.2 - 22.65572 ) (1)/(1) (12) +1.205E+01 Molar Carbon 
e < < <  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!! ! !>>>> 

Sample Run By: 
JD SPELLMAN 11111 

%75 



0 3 / 1 4 / 1 5  20:12 FAX 

HNF-1679 REV. 0 

BO13 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T001343TRP Date: 07/16/99 Time: 20:10:20 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .36 ug/minute C 

Analyst : JD SPELLMAN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ==== 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Analysis Time 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

1 0 . 0 0  
10.50 
11.00 

--__ ---- Coulometer ==== % Difference == 
0.40 0.00 
1.10 63.64 
7.30 84.93 
55.70 86.89 
148.80 62.57 
239.70 37.92 
292.20 17.97 

329.00 3.34 
333.50 1.35 
336.50 0.89 
338.20 0.50 
339.80 0.47 
341.10 0.38 
342.60 0.44 
343.80 0.35 
344.80 0.29 
345.70 0.26 
346.90 0.35 
347.60 0.20 
348.50 0.26 
349.40 0.26 

318.00 a .ii 

USER INPUT BLANK VALUE 
BLANK VALUE = 3.959297 micrograms carbon 
BLANK FACTOR = 3.959297 / 10.99805 = +3.6E- 01 ug/min Carbon 

SAMPLE RESULTS: 
( 349.4 - 3.959165 ) (1)/(1) _ - +3.4543+02 g / L  Carbon 
( 349.4 - 3.959165 ) (1)/(1) (12) = +2.8793+01 Molar Carbon 

Sample Run By: 
JD SPELLMAN 11111 



03/14/15 2O:lZ FAX 

HNF-1679 RRI. O 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

a 0 1 4  

Sample: S99T001343TRP Date: 07/16/99 Time: 20:23:5,6 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.06 ug/minute C 

Analyst : JD SPELLMAN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

- _ _ -  ---- Analysis Time 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
1 0 . 5 0  
11.00 

--_- ---- Coulometer 
1.10 
18.20 
60.40 
140.20 
188.10 
208.10 
215.90 

I 219.80 
223.10 
224.90 
226.90 
228.30 
229.90 
230.90 
231.60 
232.40 
233.10 
233.80 
234.70 
235.20 
235.60 
236.10 

% Difference == 
0.00 
93.96 
69.87 
56.92 
25.47 
9.61 
3.61 
1.77 
1.48 
0.80 
0.88 
0.61 
0.70 
0.43 
0.30 
0.34 
0.30 
0.30 
0.38 
0.21 
0.17 
0.21 

---- _ _ _ -  

USER INPUT BLANK VALUE 
BLANK VALUE = 22.65598 micrograms carbon 
BLANK FACTOR = 22.65598 / 10.99605 = +2. lE+OO ug/min Carbon 

SAMPLE RESULTS: 
( 236.1 - 22.65396 ) (1)/(1) - - +2.1343+02 g/L Carbon 
( 236.1 - 22.65396 ) (1)/(1) (12) = +1.7793+01 Molar Carbon 
c c c c  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!ll!zz>> 

Sample Run By: 
JD SPELLMAN 11111 

177 



HNF-1679 REV. 0 

WORKBOOK PAGE: BLANK1 3 

I r M a t r i x  I I 
ILlOllln 

Hg a Carbon=ICl-C 

Method Detection Limit in pg/mL 

pg of Carbon - 
I 

378 
08/11/99 07:49:48 



HNF-1679 REV. 0 

QC Actual in pgImL = Standard Value (pg/mL) 
QC Found in pgImL = (C1 - C2) * DF I SS 
QC Found in p g h L  for TIC = 5 if C1 < C2 
QC Found in pgImL for TOC = 40 if C1 C C2 

% Recovery = QC Found I QC Actual 100 

1:\3421 OO\OUT\30667.WBI 

2.79 

08/10/99 08:03:08 



HNF-1679 REV. 0 

Data Entered By: MF Date: 08/10/99 

Signature of Chemist: Date: 

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 

TIC II TOC 1 



HNF-1679 REV. 0 

pg of CarbonlmL = (CI-C2) * DF / SS 
pg of CarbonlmL for TIC = 5 if C1 < C2 
pg of CarbonlmL for TOC = 40 if C1 < C2 

II N/A 

SAMPLE WE1 REV 1.0 342100ML 

1:\342100\OUT\30667.WBl 08/10/99 08:04:11 



HNF-1679 REV. 0 

WORKBOOK PAGE: TRIPL5 

pg of CarbonlmL (CI-CZ) * DF I SS 
ua of CarbonlmL for TIC = 5 if C1 < CZ 

pg of CarbonlmL for TOC = 40 if C1 c C2 I . "  
/--TGEGC{I 

S99T001343 

Data Entered By: , A  MF Date: OW1 0/99 

Signature of Chemist: Date: 
SAMPLE.WB1 REV 1 0 342100ML 

282 
1:\3421 OO\OUn30667.WBl 08/10/99 08:04:43 



worklistdata2 Version 3.0 01/04/99 
OW1 9/99 14.46 

HNF-1679 REV. 0 
Page: I 

LABCORE Completed Worklist Report for Worklist# 30712 

Analyst: jds Instrument: CAW2 Book#: 

Method: LA-342.100 Rev/Mvlod 

Worklist Comment: S109 FOR @TICTOCl RTS 

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

0 

O 

2 STD 0 
a STD 

$TO01345 0 

o mrcmci TIC 

4 DUP S99T001345 0 BTICTOCl TOC-01 L I Q U I D  1.2BE13 1.421+3 1 0 . 3 7 0  RPD 

Final page for worklist# 30712 

Y / / f / ? 5  
Analyst Signature Date' 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
183 

~~~ . ~~~ ~~~~ ~ ~.~ ...._._._l__l__.l 



. 

08/10/99 I6:3 2 HNF-1679 REV. 0 Page: 1 
ws2 LABCORE Data Entry Template for Worklist# 30712 

2 5  ,'jdJ Instrument: CARB2 Book# ?Y%% 8 
t 

Analyst: 

Method: LA-342.100 Rev/Mod 

Worklist Comment: S109 FOR @TICTOCI RTS 

s Type Sample# R A Test Matrix QroupW Project 

1 BLNK aTICTOC1 LIQUID 

2 STD aTICTOC1 LIQUID 

3 SAMPLE S99T001345 0 GTICTOC1 LIQUID 99000300 S-109 GRAB 
Analytes Requested: TIC-02 , TOC-02 

4 DUP S99T001345 0 GTICTOC1 LIQUID 

Final page for worklist # 30712 q- 7drh  c 
slg-tm Date 
A. 

Dutu E n t o  Comments: 

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



HNF-1679 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

<cc BLANK ANALYSIS >>> 

Sample: BASE Date: 07/16/99 Time: 22:21:40 

Sample Size = 1 UL Analyst : JD SPELLMAN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASE Max Readings = 22 
Blank Value = N/A % Difference ='lo 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 0.51 0 . 5 0  
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7 . 5 0  
8 . 0 0  
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

1.00 
1.50 

, 2 . 0 0  
. ' i, 2.50 

"., :,,, , :  3.10 
3.40 

~ .:3.90 
4.50 
4.90 
5.30 
5.80 
6.20 
6.70 
,,7.00 
7.40 
7 . 8 0  
8.20 

' 8.60 
8 . 9 0  

I ' ,  ,9.40 
9.70 

I , '  , , 

, ,  

. .  
I :  

, ,  

0 . 0 0  
5 0 . 0 0  
33.33 
25.00 
2 0 . 0 0  
19.35 
8.82 

12.82 
13.33 
8.16 
7.55 
8.62 
6.45 
7.46 
4.29 
5.41 
5.13 
4.88 
4.65 
3.37 
5.32 
3.09 

BLANK VALUE = 9.7 micrograms carbon 
BLANK FACTOR = 9.7 / 10.9978 = +8.8E-01 ug/min Carbon 

Sample Run By: 
JD SPELLMAN 11111 



HNF-1679 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 
<cc BLANK ANALYSIS >>> 

Sample: BASE Date: 07/16/99 Time: 22:35:40 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = BASE 
Blank Value = N/A 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

---- ---- Analysis Time 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Analyst : JD SPELLMAN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.40 
0.90 
5.10 

-10.90 
16.30 
20.30 
23.20 
24.90 
25.90 
27.40 
28.80 
29.50 
30.40 
31.10 

32.50 
33.00 
33.50 
34.00 
34.70 
35.10 
35,60 

_--_ ---_ 

31.80 

% Difference == 
0.00 

55.56 
82.35 
53.21 
33.13 
19.70 
12.50 
6.83 
3.86 
5.47 
4.86 
2.37 
2.96 
2.25 
2.20 
2.15 
1.52 
1.49 
1.47 
2.02 
1.14 
1.40 

_-_- ---- 

. ,  

BLANK VALUE = 35.6 micrograms carbon . ' 

BLANK FACTOR = 35.6 / 10.99878 = ' +3.243+00 ug/min Carbon 

<<<e WARNING - BLANK VALUE EXCEEDS 1...5,,ugJmin Carbon! 1 ! !  !>>>> 

Sample Run By: 
JD SPELLMAN 11111 

186 



HNF-1679 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STD Date: 07/16/99 Time: 22:52:12 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .88 ug/minute C 

Analyst : JD SPELLMAN 
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 

-___ ---- Analysia Time 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3 . 5 0  
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 ==== % Difference == _ _ _ -  _--- 
0.30 0.00 
1.00 70.00 

37.80 97.35 
181.00 79.12 
348.10 48.00 
477.50 27.10 
547.60 12.80 
582.60 6.01 
597.50 2.49 
603.80 1.04 
606.60 0.46 
607.90 0.21 
608.80 0.15 
609.50 0.11 
610.20 0.11 
610.70 0.08 
611.20 0.08 
611.50 0.05 
612.00 0.08 
612.40 0.07 
612. e o  0.07 
613.10 0.05 
i '  

USER INPUT BLANK VALUE 
BLANK VALUE = 9.678926 micrograms carbon 
BLANK FACTOR = 9.678926 / 10.99878 = +8. BE-01 ug/min Carbon 

SAMPLE RESULTS: 

( 613.1 - 9.677422 ) (l)/(l) (12) = 
( 613.1 - 9.677422 ) (1)/(1) = +6.0343+02 g/L Carbon 

+5.0293+01 Molar Carbon 

Sample Run By: 
JD SPELLMAN 11111 



HNF-1679 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STD Date: 07/16/99 Time : 23 : 09 : 31 

Sample Size = 1 uL Analyst : JD SPELLMAN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = 3.24 ug/minute C % Difference = 10 

== Reading ==== Analysis Time 
1 0.51 
2 1.01 
3 1.50 
4 2.00 
5 2.50 
6 3.00 
7 3.50 
8 4.00 
9 4.50 

10 5.00 
11 5.50 
12 6.00 
13 6.50 
14 7.00 
15 7.50 
16 8.00 
17 8.50 
18 9.00 
19 9.50 
20 10.00 
21 10.50 
22 11.00 

_ - _ _  ---- Coulometer ==== % Difference == 

0.30 0.00 
9.80 96.94 

90.50 89.17 
303.90 70.22 
484.40 37.26 
552.80 12.37 
574.00 3.69 
581.80 1.34 
585.10 0.56 
587.10 0.34 
588.40 0.22 
589.40 0.17 
590.30 0.15 
591.20 0.15 
592.00 0.14 
592.80 0.13 
593.60 0.13 
594.00 0.07 
594.50 0.08 
595.10 0.10 
595.50 0.07 
596.00 0.08 

USER INPUT BLANK VALUE 
BLANK VALUE = 35.63604 micrograms carbon 
BLANK FACTOR = 35.63604 / 10.99876 = +3.2E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 596 - 35.63367 ) (1)/(1) - - +5.6043+02 g/L Carbon 
( 596 - 35.63367 ) (1)/(1) (12) +4.6703+01 Molar Carbon 
cccc WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbonl!l!lsz>z 

Sample Run By: 
JD SPELLMAN 11111 

rro/9oo@ _- 
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HNF-1679 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: BLK Date: 07/16/99 Time: 23:23:23 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .88  ug/minute C 

== Reading ==== 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Analysis Time ==== 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Analyst : JD SPELLMAN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer ==== % 
0.30 
0.70 
1.10 
1.40 
1.80 
2.10 
2.50 
2.80 
3.10 
3.40 
3.70 
4.00 
4.30 
4.60 
4 . 9 0  
5.20 
5.50 
5.80 
6.10 
6.40 
6.70 
7.00 

Difference == 
0.00 
57.14 
36.36 
21.43 
22.22 
14.29 
16.00 
10.71 
9.68 

8.11 
7.50 
6.98 
6.52 

8 .  a 2  

6.12 
5.77 
5.45 
5.17 
4.92 
4.69 
4.48 
4.29 

USER INPUT BLANK VALUE 
BLANK VALUE = 9.678926 micrograms carbon 
BLANK FACTOR = 9.678926 / 10.99878 = +8.8E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 7 - 9.677315 ) (1)/(1) = 
( 7 - 9.677315 (1)/(1) (12) = 

c 5.00 E-3 g/L Carbon 
c 4.17 E-4 Molar Carbon 

Sample Run By: 
JD SPELLMAN 11111 



HNF-1679 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2 . 0  

Sample: BLK Date: 07 /16 /99  Time: 2 3 : 3 7 : 3 8  

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 3 . 2 4  ug/minute C 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
1 4  
15 
1 6  
17 
1 8  
1 9  
20  
2 1  
2 2  

Analysis Time ==== _ _ _ _  - _ - _  
0 . 5 1  
1 . 0 1  
1.50 
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  

Analyst : JD SPELLMAN 
Min Readings = 2 2  
Max Readings = 22 
% Difference = 10 

Coulometer 
0 . 2 0  
1.40 
3 . 3 0  
5 . 5 0  
9 . 3 0  

1 2 . 9 0  
1 5 . 1 0  
1 6 . 2 0  
1 6 . 9 0  
1 7 . 5 0  
1 8 . 3 0  
1 9 . 1 0  
1 9 . 7 0  
2 0 . 2 0  
2 0 . 7 0  
2 1 . 2 0  
2 1 . 5 0  
2 2 . 0 0  
2 2 . 3 0  
2 2 . 7 0  
2 3 . 0 0  
2 3 . 4 0  

==== % Difference == 
0 . 0 0  

8 5 . 7 1  
5 7 . 5 8  
4 0 . 0 0  
4 0 . 8 6  
2 7 . 9 1  
1 4 . 5 7  

6 . 7 9  
4 . 1 4  
3 . 4 3  
4 . 3 7  
4 . 1 9  
3 . 0 5  
2 . 4 8  
2 . 4 2  
2 . 3 6  
1 . 4 0  
2 . 2 7  
1 . 3 5  
1 . 7 6  
1 . 3 0  
1 . 7 1  

USER INPUT BLANK VALUE 
BLANK VALUE = 3 5 . 6 3 6 0 4  micrograms carbon 
BLANK FACTOR = 3 5 . 6 3 6 0 4  1 0 . 9 9 8 7 8  = +3.2E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 2 3 . 4  - 3 5 . 6 3 0 5 1  ) (1)/(1) - - c 5 . 0 0  E-3  g / L  Carbon 
( 2 3 . 4  - 3 5 . 6 3 0 5 1  ) (1)/(1) (12) = c 4 . 1 7  E-4  Molar Carbon 
<c<c WARNING - BLANK VALUE EXCEEDS 1 . 5  ug/min CarbonIl!l!>>>> 

Sample Run By: 
JD SPELLMAM 11111 



HNF-1679 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: S99T001345 Date: 07/16/99 Time: 23:49:53 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .88 ug/minute C 

Analyst : JD SPELLMAN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

_-_ -  _ _ _ _  Analysis Time 
0.51 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

Coulometer 
0.00 
0.30 
0.70 
3.30 

40.00 
141.30 
246.00 
321.30 
393.60 
439.40 
461.50 
471.20 
476.00 
479.00 
481.00 
482.70 
484.40 
485.70 
487.20 
488.40 
489.70 
491.10 

_ _ _ _  _ _ _ _  % Difference == 
0.00 

100.00 
57.14 
78.79 
91.75 
71.69 
42.56 
23.44 
18.37 
10.42 
4.79 
2.06 
1.01 
0.63 
0.42 
0.35 
0.35 
0.27 
0.31 
0.25 
0.27 
0.29 

_ _ _ -  ___- 

USER INPUT BLANK VALUE 
BLANK VALUE = 9.678926 micrograms carbon 
BLANK FACTOR = 9.678926 / 10.99878 = + E .  BE-01 ug/min Carbon 

SAMPLE RESULTS: 
( 491.1 - 9.677315 ) (1)/(1) - - +4.8143+02 g/L Carbon 
( 491.1 - 9.677315 ) (1)/(1) (12) = +4.012E+01 Molar carbon 

Sample Run By: 
JD SPELLMAN 11111 

XVd 9P:UI SI/FZ/CO 



HNF-1679 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T001345. Date: 07/17/99 Time: 00:07:37 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 3.24 ug/minute C 

== Reading 
1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

a 

---- _ _ _ _  Analysis Time 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
%-1434.00 
%-1433.50 
%-1433.00 
%-1432.50 
%-1432.00 
%-1431.47 
%-1430.97 
%-1430.47 
%-1429.97 
%-1429.47 
%-1428.97 

---- -___ Coulometer 
0.20 
1.10 
1.90 
15.10 
59.40 
168.70 
235.20 
259.50 
269.50 
274.50 
277.80 
280.50 
282.60 
284.10 
285.30 
286.50 
287.50 
288.40 
289.30 
290.20 
290.90 
291.70 

Analyst : JD SPELLMAN 
Min Readings = 22 
Max Readings = 22 
2 Difference = 10 

% Difference == 
0.00 
81.82 
42.11 

74.58 
64.79 

9.36 
3.71 

1.19 
0.96 
0.74 
0.53 
0.42 
0.42 
0.35 
0.31 
0.31 
0.31 
0.24 
0.27 

_ - _ _  --_- 

87.42 

28.27 

1.82 

USER INPUT BLANK VALUE 
BLANK VALUE = 35.63604 micrograms carbon 
BLANK FACTOR = 35.63604 / 10.99878 = +3.2E+00 uq/min Carbon 

SAMPLE RESULTS: 

( 291.7 --4629.86 ) (1)/(1) (12) = +4.101E+02 Molar Carbon 
c c c c  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbonll!! !>>>> 

+4.9223+03 g/L Carbon - ( 291.7 --4629.86 ) (1)/(1) - 

Sample Run By: 
JD SPELLMAN 11111 



Lao01 08/19/99 10:28 FAX 3721143 28 HALL 

“F-1679 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2 . 0  

Sample: S 9 9 T O O M D  l 3  yIcP’L%at P e : 0 7 / 1 7  / 9 9 Time: 0 0 : 2 3 : 5 1  

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = . 8 8  ug/minute C 

4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 

Analysis Time ==== 
0 . 5 1  
1 . 0 0  
1 . 5 0  
2 . 0 0  
2 . 5 0  
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  

1 0 . 0 0  
1 0 . 5 0  
1 1 . 0 0  

Analyst : JD SPELLMAN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer ==== 
0 . 5 0  
1 . 0 0  
1 . 7 0  
2 . 6 0  
6 . 9 0  

44 .60  
1 2 9 . 1 0  
210 .70  
268 .50  
3 3 6 . 0 0  
412 .70  
4 5 5 . 6 0  
473 .10  
480.80 
484 .70  
487 .30  
489.20 
491 .00  
492 .70  
494 .10  
495 .30  
496 .70  

% Difference == 
0 . 0 0  

5 0 . 0 0  
4 1 . 1 8  
3 4 . 6 2  
6 2 . 3 2  
8 4 . 5 3  
6 5 . 4 5  
3 8 . 7 3  
2 1 . 5 3  
2 0 . 0 9  
1 8 . 5 8  

9 .42  
3 . 7 0  
1 . 6 0  
0 . 8 0  
0 . 5 3  
0 . 3 9  
0 . 3 7  
0 . 3 5  
0 . 2 8  
0 .24  
0 . 2 8  

USER INPUT BLANK VALUE 
BLANK VALUE = 9.678926 micrograms carbon 
BLANK FACTOR = 9.678926 / 10.99878 = +8.8E-01  ug/min Carbon 

SAMPLE RESULTS: 
( 4 9 6 . 7  - 9 . 6 7 7 3 6  ) (1)/(1) 
( 4 9 6 . 7  - 9.67736 (1)/(1) ( 1 2 )  = 

+4.8703+02 g/L Carbon 
+4.059E+01 Molar Carbon 

Sample Run By: 
JD SPELLMAN 11111 



HNF-1679 REV. 0 

TOC- TOTAL ORGANIC CARBON AN?lLYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T001345DUP Date: 07/17/99 Time: 05:38:32 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 3.24 ug/minute C 

Analyst : JD SPELLMAN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ==== Analysis Time ==== Coulometer e=== % Difference == 
1 0.51 0 . 8 0  0.00 
2 1.00 1.70 52.94 
3 1.50 2.00 15.00 
4 2.00 I 3.60 44.44 
5 2.50 , :  .4;50 2 0 * 0 0  
6 3.00 15.80 71.52 
7 3.50 61.20 74.18 
8 4.00 . .  ' ' '.752.20 62.27 
9 4.50 237.00 31.56 

12.22 
4.86 

10 5.00 270.00 
11 5.50 283.80 

290.80 2.41 
295.40 1.56 

12 6.00 
13 6.50 
14 7.00 299.00 1.20 
15 7.50 301.10 0.70 
16 8 . 0 0  302.70 0.53 
17 8.50 304.20 0.49 
i a  9.00 305.30 0.36 
19 9.50 306.60 0.42 
20 10.00 309.30 0.87 
21 10.50 314.40 .1.62 
22 11.00 320.40 1.87 

, , '  
, .  . ,  , , ,  

USER INPUT BLANK VALUE I 
BLANK VALUE = 35.63604 micrograms carbon 
BLANK FACTOR = 35.63604 / 10.99878 = +3.2E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 320.4 - 35.63568 ) (1)/(1) - 
( 320.4 - 35.63568 ) (1)/(1) (12) = .  , +2.3733+01 Molar Carbon 
< c c <  WARNING - BLANK VALUE EXCEEDS 1 .:5' ug/min Carbon1 ! ! ! ! >>>> 

+2.848E+O2 g/L Carbon , .  , , .  - 

, 
Sample Run By: 

JD SPELLMAN 11111 



HNF-1679 REV. 0 

l v \ b  of Carbon = ICI-C21 

II BLNK II 

I I 
II MJL II 

1:\3421 oo\oun3o71z.w~1 

195 

08/19/99 13: l l  : I 9  



HNF-I 679 REV. O 

QC Actual in pgIrnL = Standard Value (pgIrnL) 
QC Found in pgIrnL = (Cl - C2) DF I SS 
QC Found in pgIrnL for TIC = 5 if C1 < C2 

QC Found in pgIrnL for TOC = 40 if C1 < C2 

% Recovery = QC Found I QC Actual * 100 

STANDARD.WB1 REV 1.0 342100ML 

196 

0811 9/99 13:12:25 



WORKBOOK PAGE: SAM3 6 -  
"F-1679 

I 

I 

REV. 0 

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 

1-11 
S99T001345 

Data Entered By: 1 .  MF Date: 08/19/99 

A-/& Date: 
SAMPLE.WE1 REV 1.0 342100ML 

2.97 

1:\3421 OO\OUn30712.WBl 08/19/99 13:12:50 

___..~ .. . .. 



. 
WORKBOOK PAGE: DUP4 

pg of CarbonlmL = (Cl-C2) * DF I SS 
ua of CarbonlmL for TIC 5 if C1 < C2 

pg of CarbonlmL for TOC = 40 if C1 c C2 I . -  
' Sample,&. 

S99T001345 I 

Data Entered By: MF Date: 08119199 
A 

Signature of Chemist: A.w Date: 

Z98 SAMPLE WE1 REV 1.0 342100ML 

1:\342100\0UT\30712.WB1 08/19/99 13: 13: 16 
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worklistdata2 Version 3.0 01/04/99 
11/01/99 13:37 

Page: 1 HNF-1679 R W .  O 

LABCORE Completed Worklist Report for Worklist# 31577 

Analyst: slh Instrument: CARl32 Book#: 

Method: LA-342.100 Rev/Mod 

Worklist Comment: S-109 FOR @TICTOCl, RLC 

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

5 SPK F99T001347 0 UTICTOCl TOC-01 LIQUID 1.001+02 9.701r01 97.000 % Recovery 

Final page for worklist# 31577 

//A/9 51 
Analyst Signature Date Date 

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

201 



HNF-1679 REV. 0 
io/zm9 1o:m Page: I 
MIS2 LABCORE Data Entry Template for Worklist# 31577 

Instrument: CA-2 BOOW n c  ~ LLSJOU- E - Analyst: 

Method LA-342.100 RevIMod -3 mc/ 3qAI12-9 
Worklist Comment: S-109 FOR @TICTOCl, RLC 

S Type Sample# R A Test Matrix Group# Project 

1 ESNK 

2 STD 

3 S.AMPLE 

4 DUP 

5 SPK 

a T I C T O C 1  LIQUID 

(PTICTOC1 LLQUID 

S59T001347 G (PTICTOC1 LIQUID 99000300  S-109 GRAB 
analytes Requeeted: T I C - 0 2  , TOC-02 

S95T001347 0 (PTICTOCl LIQUID 

S99T001347 G @TTICTOCl LIQUID 

Final page for worklist # 31577 

Data Entry Comments: 

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

r o o m  



HNF-1679 REV. 0 

TIC- TOTAL INORGANIC CARBON,ANALYSIS REPORT 
TICTOC REV 2.0 

<<c BLANK ANALYSIS > > > '  

Sample: BASE 2 

Sample Size = 
Dil Factor = 
Blank ID # = 
Blank Value = 

== Reading ==== 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Date: 10/29/99 Time: 00:19:30 

1 UL Analyst : SL HOOD 
1 Min Readings = 22 
BASE 2 Max Readings = 22 
N/A % Difference = 10 

Analysis Time ==== Coulometer ==== % Difference == - 
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 

BLANK VALUE = 9.6 micrograms carbon 
BLANK FACTOR = 9.6 / 10.99783 = 

z o o m  

0.30 
0.70 
1.00 
1.50 
2.40 
3.50 
4.20 
5.00 
5.50 
5.90 
6.20 ' 
6.60 
7.00 
7.30 
7.50 
8.00 
8.10 
8.40 
8.80 
9.00 
9.40 
9.60 

+8.7E-01 

0.00 
57.14 
30.00 
33.33 
37.50 
31,43 
16.67 
16.00 
9.09 
6.78 
4.84 
6.06 
5.71 
4.11 
2.67 
6.25 
1.23 
3.57 
4.55 
2.22 
4.26 
2.08 

ug/min Carbon 

Sample Run By: 
00002 

203 
T I V H  B2 FPTTZLC XVtI LP:EO 66/62/01 

.- ~ 



HNF-1679 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

< < e  BLANK ANALYSIS >>> 

Sample: BASE 2 Date: 10/29/99 Time: 00:33:26 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = BASE 2 
Blank Value = N/A 

-- _ _  Reading ==== 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 ~ 

1 9  
20 
21 
22 

Analysis 
0.51 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9 . 5 0  

1 0 . 0 0  
1 0 . 5 0  
11.00 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Time ==== Coulometer ==== % 
0.30 
0.80 
1.00 

. '  2.20 
5.20 

, ,  8.90 
12.20 

: , i , j  i ,  14.70 
16.60 
17.40 
18.40 
19.20 
1.9. 60 
20.10 
~20.50 
21.00 
21.30 
21.80 

, 2 2 . 0 0  
22 .50  
.22. $ 0  
2 3 . 1 0  

, .  

. .  , 

Difference == 
0.00 

62.50 
20.00 
5 4 , 5 5  
57.69 
41.57 
27.05 
17.01 
11.45 
4.60 
5.43 
4.17 
2.04 
2.49 
1.95 
2.38 
1 . 4 1  
2 . 2 9  
0 . 9 1  
2.22 
1.32 
1 . 3 0  

BLANK VALUE = 23.1 micrograms carbon 
BLANK FACTOR = 23.1 / 10.99783 = +2.10E+00 ug/min Carbon 

< < < e  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!l!! ! s > > >  

u 0 0 0 0 2  
Sample Run By: 

pa9 -59 

204 



HNF-1679 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STD 2 Date: 10/29/99 Time: 00:50:15 

Sample Size = 1000 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .87 ug/rninute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 -. 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

0.40 
2.70 
21 
62 
117 
197 
297 
393 
4 70 
522 

90 
40 
90 
60 
40 
70 
20 
40 

555.60 
575.60 
586.70 
592.20 
526.00 
598.00 
599.60 
6 0 0 . 6 0  
6 0 1 . 6 0  
602.30 
602.70 
603.40 

, 

USER INPUT BLANK VALUE 
BLANK VALUE = 9.568115 micrograms carbon 
BLANK FACTOR = 9.568115 / 10.99783 = 

- SAMPLE RESULTS: 
( 603.4 - 9.567389 ) ( l ) / ( l O O O )  - 
( 603.4 - 9.567389 1 (11/(1000) (12) = 

0.00 
85.19 
87.67 
64.90 
47.07 
40.33 
33.56 
24.46 
16.27 
9.99 
5.98 
3.47 
1.89 
0.93 
0.64 
0.33 
0.27 
0.17 
0.17 
0.12 
0.07 
0.12 

t8.7E-01 ug/min Carbon 

i5.9383-01 g/L Carbon 
+4.9493-02 Molar Carbon 

Sample Run By: 
SL HOOD 00002 
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HNF-1679 REV. 0 

Sample: STD 2 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 10/29/99 

Sample Size = 200 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.1 ug/minute C 

Time: 01:06:25 

== 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 Time ==== Coulometer 
0.51 0.40 
1.01 0 . 8 0  

1.30 
', , ,'. ; ,'!,,~>,.g.BO 

1.51 
2.01 , ,  

2.51 " .  65.40 
3.01 193.10 
3.50 337.50 
4.00 440.20 
4.50 503.60 
5.00 540.40 
5.50 561.80 
6.00 573.70 
6.50 579.70 
7.00 583.60 
7.50 ' 586.00 
8 . 0 0  587.40 
8 . 5 4  588.60 
9.00 589.60 

,' '~590 .40 9.50 
10.00 591.00 

591.70 
592.30 

1 0 . 5 0  
11.00 

, .  . 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

==== % Difference == 
0.00 

50.00 
38.46 
85.87 
85.93 
66.13 
42.79 
23.33 
12.59 
6.81 
3.81 
2.07 
1.04 
0.67 
0.41 
0.24 
0.20 
0.17 
0.14 
0.10 
0.12 
0.10 

USER INPUT BLANK VALUE 
BLANK VALUE = 23.09545 'micrograms carbon8. 
BLANK FACTOR = 23.09545 / 10.99783; . . . , * ' . .  . ' !  +2.1E+00 ug/min Carbon 

i i , , : /  

SAMPLE RESULTS: 
( 592.3 - 23.1014 ) (1)/,(200) = +2.846E+00 
( 592.3 - 23.1014 ) (1)/(200) (12) = +2.372E-01 
< < < c  WARNING - BLANK VATJUE EXCEEDS 1.5 ug/min Carbon!!!I!>>>> 

Sample Run By: 
SL HOOD 00002 

2206 

g/L Carbon 
Molar Carbon 
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"F-1679 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

1 0 . 0 0  
10.50 
11.00 

Sample: ELK 2 Date: 10/29/99 Time: 01:19:47 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .87 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 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.30 
0 . 8 0  
1.10 
1.50 
2.60 
3.50 
4.40 
4.90 
5.60 
5,90 
6.50 
6 . 8 0  
7.10 
7.40 
7.70 
8.10 
8.40 
8.70 
9.00 
9.30 
9.60 

10.00 

___- ___- % Difference == 
0.00 
62.50 
27.27 
26.67 
42.31 
25.71 
20.45 
10.20 
12.50 
5.08 
9.23 
4.41 
4.23 
4.05 
3.90 
4.94 
3.57 
3.45 
3.33 
3.23 
3.13 
4.00 

---- _ _ _ _  

USER INPUT BLANK VALUE 
BLANK VALUE = 9.568115 micrograms carbon 
BLANK FACTOR = 9.568115 / 10.99763 = +8.7E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 10 - 9.567385 ) (1)/(1) (12) = 
( 10 - 9.567385 ) (1)/(1) = +4.33E-01 g/L Carbon 

+3.613-02 Molar Carbon 

Sample Run By: 
SL HOOD 00002 
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HNF-1679 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: BLK 2 Date: 1 0 / 2 9 / 9 9  T i m e :  0 1 : 3 3 : 0 5  

sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2 . 1  ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Readinq ==== Analysis Time ==== Coulometer ==== % Difference == - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
1 4  
15 
1 6  
1 7  
18 
1 9  
20  
2 1  
2 2  

. 
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  

0..40 
0 . 6 0  
0 . 9 0  

I .  1 . 5 0  
' .  3 . 2 0  

6 . 7 0  
1 0 . 3 0  

, ,  1 3 . 1 0  
1 5 . 2 0  
1 6 . 5 0  
1 7 . 4 0  
1 8 . 2 0  
1 8 . 8 0  
1 9 . 3 0  
1 9 . 8 0  
2 0 . 2 0  
2 0 . 6 0  
2 1 . 1 0  
2 1 . 6 0  
2 1 . 8 0  
2 2 . 1 0  
2 2 . 9 0  
, .  . ,  . .  

. .  

USER INPUT BLANK VALUE 
BLANK VALUE = 2 3 . 0 9 5 4 5  micrograms Garbon 
BLANK FACTOR = 2 3 . 0 9 5 4 5  / 1 0 . 9 9 7 8 3  = +2.1E+00 

0 . 0 0  
3 3 . 3 3  
3 3 . 3 3  
4 0 . 0 0  
53.13 
5 2 . 2 4  
3 4 . 9 5  
21.3.7 
1 3 . 8 2  

7 . 8 8  
5 .17  
4 . 4 0  
3 . 1 9  
2 . 5 9  
2 . 5 3  
1 . 9 8  
1 . 9 4  
2 . 3 7  
2 . 3 1  
0 . 9 2  
1 . 3 6  
3 . 4 9  

ug/min Carbon 

SAMPLE RESULTS: 
( 2 2 . 9  - 2 3 . 0 9 7 5 3  ) (1)/(1) c 5 . 0 0  E-3  g/L Carbon 
( 2 2 . 9  - 2 3 . 0 9 7 5 3  (1)/(1) ( 1 2 )  = c 4 . 1 7  E - 4  Molar Carbon 
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!! I!  !>>>> 

Sample Run By: 
SL HOOD 00002 



HNF-I679 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: S99T001347 Date: 10/29/99 Time: 01:47:52 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .87 ug/minute C 

== Reading ==E= 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
20 
21 
22 

a 

Analysis Time ==== 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

1 0 . 0 0  
10.50 
11.00 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Coulometer 
0.40 
0.60 
0.90 
1.40 
2.40 
6.10 

14.60 
30.80 
60.60 

105.00 
148.50 
179.70 
200.00 
210.90 
217.60 
221.50 
224.10 
226.10 
227.80 
229.00 
230.10 
231.10 

% Difference == 
0.00 

33.33 
33.33 
35.71 
41.67 
60.66 
58.22 
52.60 
49.17 
42.29 
29.29 
17.36 
10.15 
5.17 
3.08 
1.76 
1.16 
0.88 
0.75 
0.52 
0.48 
0.43 

__-- __-- 

USER INPUT BLANK VALUE 
BLANK VALUE = 9.568115 micrograms carbon 
BLANK FACTOR = 9.568115 / 10.99783 = +8.7E-01 ug/min Carbon 

- SAMPLE RESULTS: 

( 231.1 - 9.568261 ) (1)/(1) (12) = 

( 231.1 - 9.568261 ) (1)/(1) - +2.2153+02 g/L Carbon 
+1.846E+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 599T001347 Date: 10/29/99 Time: 02:01:23 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.1 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Reading ==== 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Analysis 
0.51 
1.01 
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 

1 0 . 0 0  
1 0 . 5 0  
11.00 

Time ==== Coulometer ==== % 
0 . 8 0  
1.80 
2.50 
4.60 
12.90 
33.80 
62.70 
88.10 

105.30 
116.20 
122.30 
126.40 
128.90 
131.00 
132.30 
133.80 
134.80 
135.60 
136.20 
136.90 
137.60 
138.30 

Difference == 
0.00 
55.56 
28.00 
45.65 
64.34 
61.83 
46.09 
28.83 
16.33 
9.38 
4.99 
3.24 
1.94 
1.60 
0.98 
1.12 
0.74 
0.59 
0.44 
0.51 
0.51 
0.51 

USER INPUT B W K  VALUE 
BLANK VALUE = 23.09545 micrograms carbon 
BLANK FACTOR = 23.09545 / 10.99783 = +2.1E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 138.3 - 23.09929 ) (1)>(1) - - +l. 15ZE+02 g/L Carbon 
( 138.3 - 23.09929 ) (1) / (1) (12) = +9.600E+00 Molar Carbon 
<ccc WARNING - BLANK VALUE EXCEEDS 1.5 Ug/min Carbon!! ! ! ! > > > >  

Sample Run By: 
SL HOOD 00002 9- 

\OD 5 .  
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HNF-1679 R N .  0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T01347 DUP Date: 10/29/99 Time: 02:17:38 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .87 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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 

Time ==== Coulometer ==== % Difference == 
0.60 0.00 
1.10 45.45 
1.50 26.67 
1.90 
3.00 
6.20 

15.90 
36.80 
72.50 

117.40 
156.10 

6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

182.00 
197.70 
206.80 
212.50 
216.80 
219.30 
221.40 
223.40 

, 224.70 
225.90 
227.20 

USER INPUT BLANK VALUE 
BLANK VALUE = 9.568115 micrograms carbon 
BLANK FACTOR = 9.568115 / 10.99783 = +8.7E-01 

21.05 
36.67 
51.61 
61.01 
56.79 
49.24 
38.25 
24.79 
14.23 
7.94 
4.40 
2.68 
1.98 
1.14 
0.95 
0.90 
0.58 
0.53 
0.57 

ug/min Carbon 

- SAMPLE RESULTS: 

( 227.2 - 9.568122 ) (1)/(1) (12) = 

( 227.2 - 9.568122 ) (1)/(1) - +2.176E+02 g/L Carbon 
+1.814E+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 
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HNF-1679 REV. O 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REX 2.0 

Sample: S99T01347 DUP Date: 10/29/99 Time: 02:30:47 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.1 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
1 9  
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  
6.50 
7.00 
7.50 
8.00 
8.50 
9 . 0 0  
9 . 5 0  

10.00 
10.50 
11.00 

Time ==== Coulometer 
1.00 
1.90 
3.20 
4.80 
9.50 

24.80 
52.90 
80.60 

100.70 
113.50 
121.20 
125.90 
129.30 
131.20 
132.90 
133.90 
134.90 
136.10 
137.10 
137.60 
138.40 
139.20 

% Difference == 
0.00 

47.37 
40.63 
33.33 
49.47 
61.69 
53.12 
34.37 
19.96 
11.28 
6.35 
3.73 
2.63 
1.45 
1.28 
0.75 
0.74 
0.88 
0.73 
0.36 
0.58 
0 . 5 7  

_ _ _ _  ___- 

USER INPUT BLANK VALUE 
BLANK VALUE = 23.09545 micrograms carbon 
BLANK FACTOR = 23.09545 / 10.93783 = +2.1E+OO ugjmin Carbon 

SAMPLE RESULTS: 
( 139.2 - 23.09369 ) (1)/(1) - - +1.161E+02 g/L Carbon 
( 139.2 - 23.09369 ) (l)/(l) (12) 5 +9.676E+00 Molar Carbon 
F < < C  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!]!! !>>>> 

Sample Run By: 
SL HOOD 00002 

212 
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TIC- TOTAL INORGANIC CARBON 
TICTOC REV 2 

Sample: S99T01347 S P K  Date: 10/29/99 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .87 ug/minute C 

WF-1679 R N .  0 
ANALYSIS REPORT 
0 

Time: 03 : 23 : 16 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading = 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Analysis 
0.51 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

Time Coulometer 
0.70 
0.90 
1.40 
2.70 
24.50 
97.60 
207.40 
319.50 
403.80 
459.80 
492.70 
511.90 
522.20 
527. 8 0  
531.40 
533.80 
535.70 
537.20 
538.50 
539.80 
541.00 
542.20 

% Difference == 
0.00 
22.22 
35.71 
48.15 

74.90 
52.94 
35.09 
20.88 
12.18 
6.68 
3.75 
1.97 
1.06 
0.68 
0.45 
0 . 3 5  
0.28 
0.24 
0.24 
0.22 
0.22 

-_-- ---- 

88.98 

USER INPUT BLANK VALUE 
BLANK VALUE = 9.568115 micrograms carbon 
BLANK FACTOR = 9.568115 / 10.99783 = +8.7E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 542.2 - 9.568115 ) (1)/(1) (12) = 
- ( 542.2 - 9.568115 ) (1)/(1) - +5.326E+02 g/L Carbon 

+4.4393+01 Molar Carbon 

Sample Run By: 
SL HOOD 00002 



HNF-1679 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: S99T01347 SPK Date: 10/29/99, Time : 03 : 43 : 17 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.1 ug/minute C 

Analyst : SL HOOD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

-__- ---- Analysis 
0.51 
1.01 
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 

Time ==== Coulometer ==== % Difference == 
0.70 0.00 
1.60 56.25 
2.40 33.33 
4.90 51.02 
18.80 73.94 
81.80 77.02 
191.50 57.28 
286.30 33.11 
345.20 17.06 
380.10 9.18 
401.10 5.24 
411.40 2.50 
417.00 1.34 
420.20 0.76 
422.60 0.57 
424.10 0.35 
425.30 0.28 
426.30 0.23 
427.30 0.23 
428.00 0.16 
428.80 0.19 
429.40 0.14 

USER INPUT BLANK VALUE 
BLANK VALUE = 23.09545 micrograms carbon 
BLANK FACTOR = 23.09545 / 10.99783 = +2.1E+00 ug/min Carbon 

SAMPLE RESULTS: 
( 429.4 - 23.09753 ) (1)/(1) - - +4.0633+02 g/L Carbon 
( 429.4 - 23.09753 ) (1)/(1) (12) = +3.3863+01 Molar Carbon 
< e < <  WARNING - BLANK VALUE EXCEEDS 1.5 Ug/min Carbon!!!l!>>>> 

Sample Run By: 
SL HOOD 00002 



HNF-1679 REV. 0 
WORKBOOK PAGE: BLANK1 

vg of Carbon = ICI-CZI 

215 
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HNF-1679 R N .  0 

WORKBOOK PAGE: STD2 
TIC/TOC : 

QC Actual in pglmL = Standard Value (pglmL) 
QC Found in pglmL = (C1 - C2) DF I SS 
QC Found in pglmL for TIC = 5 if C1 < C2 
QC Found in pglmL for TOC = 40 if C1 < C2 

i- m e :  
Date: 

STANDARD.WB1 REV 1.0 342100ML 

~ 3 4 2 1  oo\oun31577.w~ I 

266 
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HNF-1679 REV. 0 

WORKBOOK PAGE: SAM3 

pg of CarbonlmL = (CI-CZ) * DF I SS 
pg of CarbonlmL for TIC = 5 if C1 < CZ 
pg of CarbonlmL for TOC = 40 if C1 < CZ 

SAMPLE.WB1 REV 1.0 342100ML 

217 
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HNF-1679 REV. 0 

WORKBOOK PAGE: DUP4 

II 0 II 
pg of CarbonlmL (CI-C2) * DF I SS 
pg of CarbonlmL for TIC = 5 if C1 < C2 
pg of CarbonlrnL for TOC = 40 if C1 c C2 

~ 

Data Entered By: Ah MF Date: 11/01/99 
Date: 

218 SAMPLE.WB1 REV 1.0 342100ML 
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HNF-1679 REV. 0 
WORKBOOK PAGE: SPIKE5 

II 31577 lkolked Vial Data 

Percent Spike Recovery = ((CZ-EL) - (Cl-EL) * (SPK SS) I SS) I ((SPK CONC) (SPK VOL)) 100 

QC Actual in VgIrnL = Spike Value (VglrnL) 
QC Found in VglrnL = (Percent Spike Recovery)*(QC Actual) I100 

I II TIC II TOC 1 

SPIKE WE1 REV t 3 342100ML 

219 

11/01/99 13:38:45 



HNF-1679 REV. 0 

RADIOCHEMICAL ANALYSIS 

219.1 
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HNF-1679 REV. 0 

T H I S  PAGE INTENTIONALLY LEFT BLANK 

213.2 



Page: I 
HNF-1679 RW. 0 worklistdata2 Version 3.0 01/04/99 

08/10/99 08:22 

LABCORE Completed Worklist Report for Worklist# 30662 
~~ ______ ______ 

Analyst: scl Instrument: AB14 Book#: 

Method: LA-508-101 Rev/Mod 

Worklist Comment: S109 FOR @ALPHA01 RTS , Seq Type Sample# R A Test Found DL or Yield Unit 

1 STD 0 aALPm01 ALPUOIE LIQUID 1.00 3.101r00 3.100 % Ct. Brro 

4 SAMPLE S99T001346 0 eALPmO1ALPH)IOl LIQUID U/A c 1.3OE-02 1.76e-001 uCi/IL 

Final page for worklist# 30662 

Analyst Signature Uate Analyst Signature Uate 

Units shown for  QC (BLK/BKG) may not reflect the actual units. 
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HNF-1679 REV. 0 
08/05/99 13:12 Page: 1 
WS2 LABCORE Data Entry Template for Worklist# 30662 

Analyst: 5./ Instrument: AB00 I f  Book# J-0 b J 7  

Method: LA-508-101 Rev/Mod 4 - 0 

Workliit Comment: S109 FOR @ALPHA01 RTS 

s Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

@ALPHA01 LIQUID 

@ALPHA01 LIQUID 

3 BLNK/BKG @ALPHA01 LIQUID 

4 SAMPLE S99T001346 0 @ALPHA01 LIQUID 99000300 S - 1 0 9  GRAB 
Analytes Requested: ALPHAOl , ALPHAOlE 

5 DUP S99T001346 0 @ALPHA01 LIQUID 

8 SAMPLE S99T001348 0 @ALPHA01 LIQUID 99000300 S-109 GRAB 
Analytes Requested: ALPHAOl , ALPHAOlE 

9 DUP S99T001348 0 @ALPHA01 LIQUID 

Final page for worklist # 30662 

S- L' P - P - ? ~  
Signature Vate 

Datu Entry Ci1mment.v: 

S = Worklist Slot Nuniher, R = Replicute Numhr, A = Aliquot Code. 
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WORKBOOK PAGE: STDI 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL UCi/L 
LPHA TOTAL vCi/mL = ALPHA TOTAL vCi/L / 1000mUL 
elative Counting Error 
etection Levels and Less Than Values are determined from Procedure LA-508-002. 

= Rs * 1000mUL ' DF / ( EFF * SS * 2220000dpm/pCi ) 

= [ I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)I ] * 1.96 * 100 

SLH2 Date: 10Aug-99 nalyst: 
iqnature of Chemist: SAC Date: /d 99 

STANDARD.WB1 Rev. 1.0 508101ML c,' 

222 
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"F-1679 REV. 0 
WORKBOOK PAGE BLANK2 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = Rs * 1000mUL ' DF * DDF / ( EFF * SS * 2220000dpm/pCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L 1 IOOOmUL 

Relative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)I ] * 1.96 * 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002, 

223 
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HNF-1679 REV. 0 
WORKBOOK PAGE: SAM4 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL MCi/L = Rs * 1000mUL * DF ' DDF / ( EFF * SS * 2220000dpm/pCi ) 
LPHA TOTAL MCi/mL = ALPHA TOTAL pCi/L / 1000mUL 
elative Counting Error = [ I(The Square Root of TC + BKG ' CT) / (TC - BKG * CT)I ] * 1.96 

Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

LESS THAN Value was Determined From Rmax. 

* 100 

1.30E-02 I DETECTION 1 

500.0% pCilmL I 
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I-"-1 679 REV. 0 
WORKBOOK PAGE: DUP5 

Rs (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = Rs * lOOOmUL * DF * DDF / ( EFF * SS * 2220000dpm/pCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mUL 
elative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - 6KG * CT)I ] * 1.96 ' 100 

Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

LESS THAN Value was Determined From Rmax. 

1:\5081 Ol\OUT\30662.WBI 
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HNF-1679 REV. 0 

WORKBOOK PAGE: SAM8 

Rs (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = Rs * 1000mUL * DF ' DDF / ( EFF * SS * 2220000dpm/pCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / IOOOmUL 
elative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG ' CT)I ] * 1.96 * 100 

Detection Levels and Less Than Values are determined from Procedure LA-508-002. 



HNF-1679 REV. 0 
WORKBOOK PAGE: DUP9 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL pCifmL = ALPHA TOTAL pCiIL I 10M)mUL 

Relative Counting Error 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

= Rs * lOOOmUL * DF * DDF / ( EFF * SS ' 2220000dpm/pCi ) 

= [ I(The Square Root of TC + BKG ' CT) / (TC - BKG ' CT)I ] * 1.96 * 100 

LESS Than Value was Determined from Lc. 
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worklistdata2 Version 3.0 01/04/99 
11/02/99 08:35 

HNF-1679 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 31575 

Analyst: scl Instrument: AB15 Book#: 

Method: LA-508-101 Rev/Mod 

Worklist Comment: S-109 FOR @ALPHAOl, RLC 

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

3 SAMPLE 899T001344 0 MLPHAOI ALPHAOlE LIQUID U/A % Ct. leeor 
I 

245.000 % Ct. Iri-o 4 DWP S99T001344 0 @ALPHA01 ALPKLOIE LIQUID 1 . 0 0  2.45gr02 

Final page for worklist# 31575 

Analyst Signature Date Analyst Signatwe Date 

.%Zh 
Reviewer Signature Yate 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
228 



10/28/99 IO 28 HNF-1679 REV. 0 Page. I 
w12 LABCORE Data Entry Template for Worklist# 31575 

Analyst: 5. L Instrument: ABOO /-< Book# rSj.f7 
Method LA-508.101 Rev/Mod 6 - / 
Worklist Comment: S-109 FOR @ALPHAOl, RLC 

S Type Sample# R A Test Matrix Group# Project 

1 BLNK 

2 STD 

3 SAMPLE 

4 DUP 

5 SPK 

@ALPHA01 LIQUID 

@ALPHA01 LIQUID 

S99T001344 0 @ALPHA01 LIQUID 99000300 S-109 GRAB 
Analytes Requested: ALPHA01 , ALPHAOlE 

599T001344 0 @ALPHA01 LIQUID 

S99T001344 0 @ALPHA01 LIQUID 

Final page for worklist # 31575 

Date Signature 

Dutu Entry Comments: 

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



HNF-1679 REV. 0 

Rs (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mUL 
elative Counting Error [ I(The Square Root of TC + BKG * CT) / (TC - BKG ' CT)I 1 * 1.96 * 100 

= Rs * IOOOmUL * DF / ( EFF * SS * 2220000dprdpCi ) 

Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
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HNF-1679 REV. 0 
WORKBOOK PAGE BLANK1 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCdL = Rs * lOOOmUL * DF * DDF / ( EFF ' SS * 2220000dpm/pCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pO/L / lOOOmUL 
elative Counting Error = [ J(The Square Root of TC + BKG * CT) / (TC - BKG ' CT)I ] ' 1 96 
etection Levels and Less Than Values are determined from Procedure LA-508-002 

* 100 

LESS THAN Value was Determined from Rmax. 
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HNF-1679 REV. 0 
WORKBOOK PAGE: SAM3 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = RS ' lOOOmUL * DF * DDF / ( EFF * SS * 2220000dpmlpCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / lOOOmUL 

Relative Counting Error = [ I(The Square Root of TC + BKG ' CT) / (TC - BKG * CT)I ] * 1.96 * 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
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HNF-1679 REV. 0 
WORKBOOK PAGE: DUP4 

Rs (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = Rs * lOOOmUL * DF ' DDF / ( EFF * SS ' 2220000dpm/pCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mUL 

Relative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)I 1 * 1.96 * 
Detection Levels and Less Than Values are determined from Procedure LA-506-002. 

100 

LESS THAN Value was Determined from Rmax. 
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HNF-1679 REV. 0 

WORKBOOK PAGE SPK5 

AT : LA-508-101 (G- 

Rs (Sample Count Rate) = (TC I CT) - BKG 
SAMPLE + SPIKE pCiImL = Rs * DF * DDF / ( EFF * SS * 2220000dptWpCi) 
QC ACTUAL = SVal 
QC FOUND = (((S+S pCi/mL - SAMPLE pCi/mL) * ((SDF/SVol)I(DF*DDF/SS)))) 
PERCENT SPIKE RECOVERY = (QC FOUND I QC ACTUAL ) '100 

234 
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worklistdata2 Version 3.0 01/04/99 Page: I 
0 ~ ~ / 9 9  r3:43 * HNF-1679 REV. 0 

LABCORE Completed Worklist Report for Worklist# 30664 

Analyst: scl Instrument: GEA03 Book#: 

Method: LA-548-121 Rev/Mod 

Worklist Comment: S109 FOR @GEA-01 RTS 

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

8 DUP S99T001348 0 .DpIL-01 CS13702E LIQUID 1 0.110 

Comments Section: 
Comments for sample# S99T001346 and test @GEA-01 . 

Comments for sample# S99T001347 and test @GEA-01 . 

Comments for sample# S99T001348 and test @GEA-01 . 

DL=O = >  n/a. 

DL=O = >  &a. 

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



worklistdata2 Version 3.0 01/04/99 HNF-1679 REV. 0 Page: 2 
08/12/99 P0:43 * 

LABCORE Completed Worklist Report for Worklist# 30664 
w ' I P P  Sample# K A 'lest Matrix A ctual Found UL or Yield U nit 

DL=O = >  n/a. 

Final page for worklist# 30664 

Analyst Signature Date Analyst Signature Date 

Units shown for  QC (BLK/BKG) may not reflect the actual units. 
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08,'09/99 09:57 HNF-1679 REV. 0 Page: 1 
w\ 2 LABCORE Data Entry Template for Worklist# 30664 

Analyst: -9. I .  Instrument: GEAOO +3 BOOM Yb8.5 7 
Method: LA-548-121 RevIMod c? 
Worklist Comment: S109 FOR @GEA-01 RTS 

S Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

3 SAMPLE 

4 DUP 

5 SAMPLE 

6 DUP 

7 SAMPLE 

8 DUP 

@GEA-01 LIQUID 

@GEA-01 LIQUID 

S99T001346 0 @GEA-Ol LIQUID 99000300 S - 1 0 9  GRAB 
Analytes Requested: CO60-02 , C060-02E. CS13702 , CS13702E 

599T001346 0 @GEA-01 LIQUID 

599T001347 0 @GEA-01 LIQUID 99000300 S-109 GRAB 
Analytes Requested: CO60-02 , C060-02E, CS13702 , CS13702E 

S99T001347 0 @GEA-01 LIQUID 

S99T001348 0 @GEA-01 LIQUID 99000300 S-109 GRAB 
Analytes Requested: C060-02 , C060-02E, C513702 , CS13702E 

S99T001348 0 @GEA-01 LIQUID 

Final page for worklist # 30664 
I 

Datu Entry Commcnt,s: 

S = Worklist Slot Number, R = Replicate Nurnhcr, A = Aliquot Code. 
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HNF-1679 RRI.  0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30664 
Sample ID: WL30664-STD 
sample size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

* 222-S Laboratory Counting Room 9-AUG-1999 13:30:11.64 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

- 
5- IO -79 dka3OO:[spec.GEA3]3g3718.cnf 

0 00:50:00.00 sec 
42 

" 
0 00:50:11.22 sec 
0.4% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 9-AUG-1999 12:39:24.27 
Decayed to: 9-AUG-1999 12:39:24.27 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:18:22.52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 661.64* 11007 1.45 1323.40 1318 12 2.0 
0 1173.49 5744 1.74 2346.65 2337 19 2.9 
0 1332.95 5031 1.82 2665.30 2656 17 2.9 

CS-137 8.49 
CO-60 5.79 
CO-60 5.59 
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HNF-1679 REV. 0 

Summary of Nuclide Activity 
Sample ID : WL30664-STD 

Page : 2 
Acquisition date : 9-AUG-1999 12:39:24 

Total number of lines in spectrum 3 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 3 100.00% 

Nuclide Type : 

Nuclide Hlife Decay uci/L uCi/L 2-sigma Error %Error Flags 
CO-60 5.27Y 1.00 5.6883+00 5.688E+00 0.116E+00 2.04 
CS-137 30.00Y 1.00 8.48?E+00 8.487E+00 0.171E+00 2.02 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

- - - - - - - - - --------- 
Total Activity : 1.418E+01 1.418E+01 

Grand Total Activity : 1.418E+01 1.418E+01 

Flags: *lK" = Keyline not found I1MI1 = Manually accepted 
'IE" = Manually edited llA1l = Nuclide specific abn. limit 

239 



HNF-1679 REV. 0 

Minimum Detectable Activity Report 
Sample ID : WL30664-STD 

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 
R U M -  10 6 

CD-109 
AG-11OM 
SN-113 
TE-123m 
SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 
(3-138 
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 

XE-13lm 

Bckgnd Energy 
Sum ( keV ) 

430. 
29. 
309. 
42. 

232. 
424. 
223. 
192. 
193. 
245. 
226. 
473. 
332. 
331. 
11. 
73. 

224. 
179. 
339. 
224. 
182. 
380. 
314. 
433. 
445. 
223. 
402. 
376. 
316. 
379. 
453. 
439. 
237. 
194. 
21. 

447. 
265. 
11. 

469. 
429. 
429. 
427. 
47. 

367. 
389. 
324. 
489. 
226. 
451. 
342. 
187. 

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 : 9-AUG-1999 12:39:24 

MDA 
(uci/L) 

4.99663-01 
3.21063-02 
9.41363-01 
4.19623-02 
7.15603-02 
3.84023-01 
5.61943-02 
5.28533-02 
5.14873-02 
1.28103-01 
1.38813-01 
6.10123-02 
1.10643+01 
4.99913-02 
2.56643-02 
1.45363+01 
5.81563-02 
2.06083-01 
5.20973-02 
9.16203-01 
5.04323-02 
1.00283+00 
5.88423-02 
7.05153-02 
3.16653-02 
4.53903-02 
1.57523-01 
9.50733+00 
4.45353+01 
4.95513-02 
1.38033+00 
6.83733-02 
4.69133-02 
5.19783-02 
6.07673-02 
3.37283-02 
1.82393-01 
2.38733-02 
5.59053-02 
2.33853-01 
4.67223-01 
9.36823-02 
1.07853-01 
1.12383-01 
6.15933-02 
1.73523-01 
4.62063-02 
4.38853-02 
5.70843-01 
1.76843+01 
7.00853-01 
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"F-1679 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL30664-STD Acquisition date : 9-AUG-1999 12:39:24 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA- 2 3 4M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd Energy 
Sum (kev) 

562. 
269. 
451. 
530. 
543. 
290. 
357. 
363. 
349. 
443. 
523. 
246. 
351. 
528. 
367. 
401. 
217. 
361. 
429. 
338. 
350. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 

1001.03 
63.29 
185.71 

101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

86.48 

MDA 
(uCi/L) 

a. 31673-02 
1.09253-01 
2.12543-01 
8.96023-01 
8.85133-01 
2.55583-01 
3.03113+00 
1.41983-01 

1.00623-01 
3.23913+01 
1.03743+01 
2.61613+00 
5.30963-02 
2.97613-01 
1.18073-01 
2.26673-01 
1.18463-01 
4.07213+02 
3.67603-01 

7.8872~+01 

8.77483-02 
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HNF-1679 REV. 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 9-AUG-1999 19:06:43.45 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist f :  30664 
Sample ID: WL30664-BLK 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified bv: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

.. 
dka300:[spec.GEA3]3g372O.cnf 

0 02:30:00.00 sec / I  
42 8 -/u -SF 
0 02:30:17.22 sec V 
0.2% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 9-AUG-1999 16:35:50.85 
Decayed to: 9-AUG-1999 16:35:50.85 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DXA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:18:22.52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uci/L 

0 351.81* 79 1.26 703.70 700 9 88.7 
0 583.29* 61 1.92 1166.70 1160 12 94.7 
0 609.51* 108 1.46 1219.15 1213 14 67.5 BI-214 5.01 
0 661.64* 137 1.32 1323.39 1318 12 45.7 CS-137 3.55 
0 1120.26* 43 1.20 2240.25 2233 14106.9 BI-214 9.52 
0 1461.43* 48 1.89 2922.02 2913 16149.5 K-40 17.9 
0 1766.10* 24 2.33 3530.61 3523 19111.2 
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HNF-1679 REV. 0 

Summary of Nuclide Activity 
Sample ID : WL30664-BLK 

Page : 2 
Acquisition date : 9-AUG-1999 16:35:50 

Total number of lines in spectrum 7 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 6 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr D 

85.71% 

cay Corr 2-sigm L 

Nuclide Hlife Decay uci/L uCi/L 2-Sigma Error 
-n  . 9 r* - -  

A. I. I "  I .+." 

CS-137 30.00Y 1.00 3.5493+00 3.549E+OO 1.621E+00 45.68 
A. d._ 2 .- 

Total Activity : 2.6873+01 2.687E+Ol 

. C "  r 

- - - - - - - - - _-___-___ 
b- 1@-?7 

Grand Total Activity : 2.6873+01 2.6873+01 

Flags: "K1* = Keyline not found I'M*' = Manually accepted 
**E** = Manually edited '*A** = Nuclide specific abn. limit 
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HNF-1679 REV. 0 

Minimum Detectable Activity Report Page : 3 
Sample ID : WL30664-BLK Acquisition date : 9-AUG-1999 16:35:50 

Nuclide sum (kev) (uCi/ L) 
Bckgnd Energy MDA 

BE-7 
NA-24 
AR-41 
SC-4 6 
CR-51 
Mi?-54 
CO-56 

FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH- 10 6 

CD-109 
AG-11OM 
SN-113 
TE-123m 
SB-124 
SB-125 

1-129 
1-131 
XE-13 lm 
BA-133 
CS-134 
CS-136 

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 

co-58 

AG-108m 

TE-125m 

cs-138 

163. 
44. 
61. 

161. 

81. 
97. 
68. 
61. 
61. 
72. 

270. 
242. 
241. 
19. 

69. 
116. 

111. 
101. 
232. 
101. 
213. 
306. 
126. 
175. 
229. 
190. 

291. 

258. 

89. 

182. 

189. 

228. 
138. 
78. 
33. 

297. 
137. 
21. 

300. 
300. 
235. 
41. 

254. 
152. 
234. 
275. 
149. 

217. 

268. 

282. 

138. 

477.59 

1293.60 
1120.55 
320.08 
834.83 

1368.55 

846.76 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 

1204.67 

724.20 

621.93 
722.94 

657.76 
391.69 
159.00 
602.73 

109.27 
39.60 

163.93 
356.02 
604.70 

1836.06 

871.09 

497. 08 

88. 03 

427. 89 

364.48 

818.51 
1435.86 
165. 85 
537.31 
1596.21 
145.44 
133.51 
133.51 

1274.51 
121.78 

86.54 
482. 18 
67.75 

279.20 
569.70 
277.36 
46.50 

727. 18 

1.0548~+01 
i.3584~+00 
2.23293+00 
2.01953+00 
1.0159E+01 
1.1643E+OO 

1.06223+00 
2.22953+00 
1.46093+00 
2.72153+00 
1.56523+00 
3.1959E+02 
1.44293+00 

i.2830~+00 

i.0855~+00 
5.3738~+02 
i.i183~+00 
5.64433+00 
1.29923+00 
2.20233+01 
i.2855~+00 
2.6584~+01 

i.6826~+00 
1.15293+00 

8.88653-01 
1.1616E+00 
3.55323+00 

1.17383+03 
1.19663+00 
3.7581EM1 
1.6755E+00 
1.21673+00 
1.13493+00 
5.16333+00 
9.32563-01 
4.49063+00 
1.1063E+00 
1.4355E+00 
6.6202E+00 
1.32313+01 
2.36213+00 
3.42593+00 
3.16373+00 
1.31973+00 
4.98663+00 
1.1768E+00 
1.20973+00 
1.53133+01 

2.0401E+01 

2.51843+02 

4.7864~+02 

244 



HNF-1679 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL30664-BLK Acquisition date : 9-AUG-1999 16:35:50 

Nuclide 

PB-212 
PB-214 
RA-224 
RA-226 
AC-228 

TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-2 3 4M 
TH-2 3 4 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

TH-228 

Bckgnd Energy 
Sum (keV) 

447. 
435. 
382. 
342. 
180. 
262. 
230. 
189. 
235. 
306. 
82. 

239. 
340. 
257. 
243. 
61. 

265. 
278. 
217. 
301. 

238.63 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uCi/L) 

2.50443+00 
1.56263+01 
2.58893+01 
2.37803+01 
6.85203+00 
8.78213+01 
3.83483+00 
1.97453+03 
2.49103+00 
8.4018E+02 
2.07613+02 
7.3075Ef01 
1.44243+00 
8.4396Ef00 
3.12983+00 
4.2392E+00 
3.47193+00 
l.llllE+04 
1.0000E+01 
2.74243+00 



HNF-1679 REV. 0 . I  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 Laboratory Counting Room 9-AUG-1999 21:56:10.09 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30664 
Sample ID: S99T1346-SAM 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

L 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA3 
File Number: dka30O:[spec.GEA3]3g3721.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:44:02.74 sec 

Geometry: 43 F -  lo-e 

Dead Time: 8.6% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 9-AUG-1999 19:11:38.48 
Decayed to: 9-AUG-1999 19:11:38.48 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: MB 
Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:26:42.53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

8 12.41 
8 14.64 
8 16.24 
8 17.79 
8 19.27 
8 20.64 
8 22.11 
0 661.68* 
0 1323.37 

47532 
24464 
25539 
17093 
11579 
7621 
3779 

3561001 
811 

1.53 
1.18 
1.59 
1.59 
1.61 
1.60 
1.45 
1.46 
2.11 

24.63 
29.11 
32.31 
35.41 

41.12 
44.05 

1323.46 
2646.15 

38.38 

20 28 1.8 i.68~+03 
20 28 3.2 
20 28 3.9 
20 28 5.8 

20 28 12.9 

1316 15 0.1 
2639 17 8.1 

20 28 8.5 

20 28 19.7 
CS-137 3.300E+05 
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HNF-1679 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T1346-SAM Acquisition date 

Page : 2 
9-AUG-1999 19:11:38 

Total number of lines in spectrum 9 

Number of lines tentatively identified by NID 1 11.11% 
Number of unidentified lines 8 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlif e Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CS-137 30.00Y 1.00 3.3003+05 3.300E+05 0.004E+05 0.11 ---- ----- ---- --___ 

Total Activity : 3.3003+05 3.300E+05 

Grand Total Activity : 3.3003+05 3.300E+05 

Flags: vfKvv = Keyline not found = Manually accepted 
vvEvv = Manually edited vvAvv = Nuclide specific abn. limit 



HNF-1679 REV. 0 

Minimum Detectable Activity Report 
Sample ID : S99T1346-SAM 

Nuclide 

BE-7 
NA-24 
K-4 0 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG- 110M 
SN-113 

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 

AG-108m 

TE-123m 

Bckqnd 
Sum 

86100. 
48. 

934. 
61. 

201. 
71343. 

177. 
173. 
186. 
125. 
49. 

125. 
78907. 
44437. 
44431. 

19. 
96. 
167. 
301. 

54637. 
16409. 

286. 
52032. 
38093. 
74823. 
70919. 
17812. 
87519. 
58127. 
44061. 
71222. 
71551. 
70784. 
17335. 

183. 
33. 

71538. 
32665. 

39. 
70144. 
68265. 
68265. 
65109. 

73. 
51871. 
70259. 
46453. 
75558. 
20649. 
76307. 
43815. 

Energy 
(kev) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 

1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 

1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

page : 3 
Acquisition date : 9-AUG-1999 ig:ii:38 

MDA 
(uCi/L) 

8.42683+02 
4.48203+00 
1.70973+02 
7.3138E+OO 
7.28413+00 
5.83943+02 
5.82423+00 
5.81723+00 
5.90933+00 
1.0178E+01 
4.16173+00 
1.14073+01 
9.19243+01 
1.5199E+04 
6.87503+01 
3.56853+00 
1.78133+03 
5.80393+00 
3.1456E+01 
7.85933+01 
9.1738E+02 
7.45003+00 
1.54313+03 
7.57343+01 
l.O974E+O2 
4.83223+01 
4.75463+01 
2.75943+02 
1.52553+04 
2.56053+04 
8.02593+01 
2.09253+03 
1.02343+02 
4.70723+01 
5.88663+00 
1.74093+01 
5.12643+01 
2.39833+02 
4.61403+00 
8.40643+01 
3.67653+02 
7.34663+02 
1.46703+02 
1.41393+01 
1.75383+02 
9.85773+01 
2.54993+02 
6.7136E+01 
4.93233+01 
8.66153+02 
1.52723+04 

248 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1346-SAM Acquisition date : 9-AUG-1999 ig:ii:38 

Nuclide Sum (kev) (uCi/L) 
Bckgnd Energy MDA 

BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-2 3 3 
UTH-233 
PA-2 3 4M 
TH-234 
U-235 
NP-237 
U-237 

NP-239 
PU-2 3 9 
AM-241 
AM-243 

~ ~ - 2 3 8  

317. 

17490. 
82847. 

70827. 
82607. 
98370. 

286. 
51507. 
52136. 
44162. 
72374. 

115. 

96733. 

54961. 
126. 

57073. 
67944. 
44266. 
49249. 

81988. 

44887. 

51899. 

727. 18 
238.63 
609.31 
351.92 
240.99 

911.21 
186. io 

84.37 
88. 47 
57.78 
312.17 
245.34 

1001.03 
63.29 
185.71 
86.48 

984.45 
101.07 

106.12 
129.30 
59.54 
74.67 

1.07393+02 
1.17933+02 
1.03503+02 
7.57053+02 
1.3 155E+03 
1.41183+03 

4.77393+03 
2.23603+02 

1.50713+02 
4.73303+04 

3.47933+03 

4.64743+02 

2.8910~+01 

9.5986~+04 

8.0399~+02 

8.5159~+01 

i.8134~+02 
i.9862~+01 

6.4278~+05 
1.95263+02 

4.69203+02 
1.33233+02 

249 



HNF-1679 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 10-AUG-1999 00:49:28.98 * 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 30664 
Sample ID: S99T1346-DUP Removed by: 
Samnle Size: 1.00000E-03 L 
DilLtion Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 
File Number: dka3OO:[spec.GEA3]3g3722.cnf 

count Time: 0 02:30:00.00 sec / I  
Geometry: 43 g-/a+y 
Real Time: 
Dead Time: 

0 02:43:55.19 sec 
8.5% 

W 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 9-AUG-1999 22:05:03.32 
Decayed to: 9-AUG-1999 22:05:03.32 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: MB 
Background Subtract: DKA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:26:42.53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uci/L 

10 11.86* 
10 13.01 
10 14.41 
10 16.14 
10 17.84 
10 19.59 
10 21.49 
0 661.67* 
0 1323.46 
0 1765.76* 

32107 
32324 
33474 
25675 
19037 
13374 
7292 

3537890 
762 
25 

1.07 23.54 
1.53 25.85 
1.89 28.64 
1.90 32.10 
1.92 35.50 
1.96 39.01 
1.97 42.82 
1.46 1323.45 
2.11 2646.34 
1.76 3529.94 

20 
20 
20 
20 
20 
20 
20 

1315 
2637 
3522 

28 1.9 2.793+02 

28 3.3 
28 4.2 
28 6.0 
28 8.5 
28 13.3 
16 0.1 
21 9.3 
15 96.0 

28 2.8 

CS-137 3.279Ef05 

BI-214 24.6 

250 
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Summary of Nuclide Activity 
Sample ID : S99T1346-DUP 

Page : 2 
Acquisition date : 9-AUG-1999 22:05:03 

Total number of lines in spectrum 10 
Number of unidentified lines 8 
Number of lines tentatively identified by NID 2 20.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

CS-137 30. OOY 1.00 3.2793+05 3.2793+05 0.004E+05 
387- -.-- i n n  - A  _.- "I 

P.. 

- - - - - - - - - --------- 
Total Activity : 3.2793+05 3.279E+05 

Grand Total Activity : 3.2793+05 3.2793+05 

Flags: TZ" = Keyline not found "M" = Manually accepted 
**Es1 = Manually edited "A" = Nuclide specific abn. limit 



HNF-1679 REV. 0 

Minimum Detectable Activity Report 
Sample ID : S99T1346-DUP 

Nuclide 

BE-7 
NA-24 
K-4 0 
AR-4 1 
SC-4 6 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG-110M 
SN-113 
TE-123m 
SB-124 
SB-125 

1-129 
1-131 
XE-13lm 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 

TE-125m 

Bckgnd 
Sum 

85184. 
33. 

937. 
66. 

184. 
71578. 

184. 
199. 
173. 
127. 
64. 

119. 
78575. 
44500. 
44493. 

16. 
89. 

193. 
338. 

53863. 
16445. 

331. 
51283. 
38603. 
73884. 
70427. 
17435. 
86453. 
57804. 
44232. 
71479. 
71198. 
70183. 
17263. 

161. 
34. 

71511. 
32303. 

24. 
69120. 
67894. 
67895. 
64975. 

70. 
51348. 
69276. 
45616. 
75618. 
20398. 
76135. 
44052. 

Energy 
(kev) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 

1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

Page : 3 
Acquisition date : 9-AUG-1999 22:05:03 

MDA 
(uCi/L) 

8.38183+02 
3.76923+00 
1.71283+02 
7.55893+00 
6.98653+00 
5.84903+02 
5.94073+00 
6.21813+00 
5.70963+00 
1.02553+01 
4.7028Ef00 
1.1173E+01 
9.17313+01 
1.52103+04 
6.87993+01 
3.27553+00 
1.72383+03 
6.22353+00 
3.32743+01 
7.8035E+01 
9.1836E+02 
7.9961E+00 
1.53193+03 
7.6237E+01 
1.09053+02 
4.81543+01 
4.70433+01 
2.74263+02 
1.52123+04 
2.56553+04 
8.04033+01 
2.08743+03 
1.0190E+02 
4.6975E+01 
5.5429E+00 
1.76353+01 
5.1254E+01 
2.38513+02 
3.6843E+00 
8.34493+01 
3.66663+02 
7.32663+02 
1.46553+02 
1.38303+01 
1.74503+02 
9.78863+01 
2.52693+02 
6.71623+01 
4.90253+01 
8.65183+02 
1.53143+04 

252 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1346-DUP Acquisition date : 9-AUG-1999 22:05:03 

Bckgnd Energy 
Nuclide sum ( k W  

BI-212 317. 727.18 1 
PB-212 82729. 238.63 1 
PB-214 71236. 351.92 7 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
"-239 
PU-239 
AM-241 
AM-243 

81880. 
97559. 

291. 
51204. 
51198. 
43781. 
71702. 
80849. 

107. 
44643. 
96024. 
51385. 
54653. 

124. 
56078. 
67170. 
44092. 
48680. 

240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 

63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
uCi/L) 

07363+02 
17853+02 
58 68E+02 

1.30973+03 
1.4060E+03 
2.91713+01 
4.7598E+03 
2.2158E+02 
9.55723+04 
1.50013+02 
4.70013+04 
7.77883+02 
3.46983+03 
8.48483+01 
4.6244E+02 
1.80833+02 
1.96773+01 
1.93553+02 
6.39123+05 
4.68283+02 
1.32463+02 

253 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist P: 30664 

sample Size: 1.00000E-03 L 

* 222-S Laboratory Counting Room 10-AUG-1999 06:52:42.94 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Sample ID: S99T1347-SAM Removed by: 

Dilution Factor: 1.01000E+02 @ /+d%G& 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA3 Verified by: 
File Number: dka30O:[spec.GEA3]3g3725.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:43:27.11 sec 0 
Dead Time: 8.2% 

Geometry: 43 3 - \ oqq  

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 10-AUG-1999 04:08:44.91 
Decayed to: 10-AUG-1999 04:08:44.91 

Analysis Library: ENVGEA 
Analyst: SLH2 

Standard Deviations: 2 

Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:26:42.53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 75.27* 1174 1.14 150.43 149 5 53.1 AM-243 151. 
PB-212 859. 

0 661.66* 3420129 1.46 1323.42 1315 16 0.1 CS-137 3.170E+05 
0 1323.39 692 1.81 2646.21 2636 20 10.9 
0 1766.02* 23 2.05 3530.45 3522 18120.0 
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HNF-1679 REV. 0 
Page : 2 

Acquisition date : 10-AUG-1999 04:08:44 
Summary of Nuclide Activity 
Sample ID : S99T1347-SAM 

Total number of lines in spectrum 4 
Number of unidentified lines 2 
Number of lines tentatively identified by NID 2 50.00% 

Nuclide Type : 

Nuclide Hlife Decay uCifL uCifL 2-Sigma Error %Error Flags 
CS-137 30.00Y 1.00 3.1703+05 3.170E+05 0.003E+05 0.11 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

n3 67 

n- E 2  - - - - - - - - - - - - - - - - - - - 
Total Activity : 3.180E+05 3.180E+05 s=-/a*$$ 

Grand Total Activity : 3.1803+05 3.180E+05 

Flags: "KIq = Keyline not found "MIt = Manually accepted 
"E" = Manually edited ItAl8 = Nuclide specific abn. limit 



Minimum Detectable Activity Report 
Sample ID : S99T1347-SAM 

Nuclide 

BE-7 
NA-24 
K-40 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG-1 10M 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-12 5m 
1-129 
1-131 
XE-13lm 
BA-133 
(3-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 

AG-108m 

Bckgnd 
Sum 

82450. 
52. 

932. 
74. 
195. 

68444. 
165. 
173. 
173. 
117. 
59. 
116. 

75796. 
42756. 
42749. 

26. 
79. 
158. 
263. 

51849. 
15808. 
270. 

49529. 
38025. 
71841. 
68260. 
17022. 
84127. 
55967. 
42404. 
68382. 
68240. 
67852. 
17017. 

157. 
39. 

68550. 
30713. 

37. 
67362. 
66269. 
66266. 
62919. 

58. 
49451. 
66908. 
44375. 
73285. 
19794. 
73454. 
41893. 

Energy 
(keV) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 

1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 

1435.86 
165.85 
537.31 

1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 
482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

HNF-1679 REV. O 

Page : 3 
Acquisition date : 10-AUG-1999 04:08:44 

MDA 
(uCi/L) 

8.24653+02 
4.65353+00 
1.70833+02 
7.98613+00 
7.17783+00 
5.71983+02 
5.63143+00 
5.80893+00 
5.70043+00 
9.85103+00 
4.55243+00 
1.1040E+01 
9.00983+01 
1.49103+04 
6.74403+01 
4.07843+00 
1.62223+03 
5.65023+00 
2.94773+01 
7.65663+01 
9.00493+02 
7.24963+00 
1.50563+03 
7.56663+01 
1.07543+02 
4.74093+01 
4.64853+01 
2.70553+02 
1.49693+04 
2.51213+04 
7.86453+01 
2.04363+03 
1.0020E+02 
4.66413+01 
5.46893+00 
1.8803E+01 
5.01843+01 
2.32583+02 
4.47853+00 
8.23833+01 
3.62253+02 
7.23843+02 
1.44223+02 
1.26623+01 
1.7125E+02 
9.62023+01 
2.49243+02 
6.61203+01 
4.82963+01 
8.49853+02 
1.49343+04 
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HNF-1679 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1347-SAM Acquisition date : 10-AUG-1999 04:08:44 

Nuclide 

BI-212 
BI-214 
PB-214 
RA-224 
RA-2 2 6 
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-2 3 9 
AM-241 

Bckgnd 
sum 

320. 

68319. 
78732. 
94492. 

278. 
49073. 
49410. 
42504. 
69095. 

130. 
43236. 
93054. 
49490. 

121. 
54581. 
64736. 
42429. 

16833. 

78250. 

52658. 

Energy 
( keV ) 

727.18 
609.31 
351.92 
240.99 

911.21 
84.37 

57.78 
312.17 
245.34 
1001.03 

63.29 

86.48 
101.07 
984.45 
106.12 
129.30 
59.54 

186. io 

88.47 

185.71 

MDA 
(uCi/L) 

1.07823+02 
1.01543+02 
7.41033+02 

1.38383+03 
2.85533+01 
4.66003+03 
2.17693+02 
9.41723+04 
1.47263+02 
4.62413+04 
8.53753+02 

i.2843~+03 

3.4148~+03 
8.3528~+01 
4.53853+02 
1.77513+02 
1.94963+01 
1.90953+02 
6.2746E+05 
4.59393+02 



HNF-1679 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist 8 :  30664 
Sample ID: S99T1347-DUP 
Sample size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

* 222-S Laboratory Counting Room 10-AUG-1999 09:40:39.98 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

s 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA3 Verified by: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

dka300:[spec.GEA3]3g3726.cnf 
43 
0 02:30:00.00 sec 
0 02:43:30.65 sec 
8.3% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 10-AUG-1999 06:56:38.67 
Decayed to: 10-AUG-1999 06:56:38.67 

Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

Standard Deviations: 2 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:26:42.53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi JL 

0 661.67* 3432654 1.46 1323.44 1315 16 0.1 CS-137 3.181E+05 
0 1323.54 662 1.84 2646.49 2637 19 10.3 
0 1379.68 36 1.38 2758.67 2750 15 91. 
0 1461.53* 74 1.87 2922.22 2914 1 8 d  K-40 86.8 



HNF-1679 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T1347-DUP 

Page : 2 
Acquisition date : 10-AUG-1999 06:56:38 

Total number of lines in spectrum 4 
Number of unidentified lines 2 
Number of lines tentatively identified by NID 2 50.00% 

Nuclide Type : 

Nuclide Hlife Decay uci/L . uCi f L 2-Sigma Error % 
++4+ &. 
CS-137 30.00Y 1.00 3.1813+05 3.181E+05 0.003E+05 0.11 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

, n, 

- - - - - - - - - --------- 
Total Activity : 3.1823+05 3.1823+05 S-/f-?? 

Grand Total Activity : 3.1823+05 3.1823+05 

Flags: "K" = Keyline not found WMW = Manually accepted 
"E" = Manually edited qlA" = Nuclide specific abn. limit 

259 
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Minimum Detectable Activity Report 
Sample ID : S99T1347-DUP 

Nuclide 

BE-7 
NA-24 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG-1 10M 
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 

TE-123m 

Bckgnd 
Sum 

82661. 
42. 
75. 

202. 
69667. 

150. 
163. 
172. 
134. 
60. 

128. 
76217. 
42657. 
42650. 

25. 
8 8 .  
170. 
288. 

52318. 
15958. 

290. 
49598. 
37544. 
72147. 
68349. 
17114. 
83517. 
55939. 
42478. 
68411. 
68536. 
68160. 
16974. 

164. 
44. 

69059. 
30767. 

29. 
67165. 
66533. 
66534. 
62383. 

57. 
49765. 
67368. 
44413. 
73511. 
20201. 
73828. 
42254. 

300. 

Energy 
(kev) 

477.59 
1368.55 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 

1099-25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 

1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

727.18 

Page : 3 
Acquisition date : 10-AUG-1999 06:56:38 

MDA 
(uci/L) 

8.25703+02 
4.21703+00 
8.04953+00 
7.30913+00 
5.77053+02 
5.38793+00 
5.65693+00 
5.6931E+00 
1.0503E+01 
4.58953+00 
1.15523+01 
9.03473+01 
1.48933+04 
6.73633+01 
4.04693+00 
1.7108E+03 
5.85363+00 
3.07753+01 
7.69103+01 
9.04743+02 
7.50183+00 
1.5066E+03 
7.51873+01 
1.07773+02 
4.7440E+01 
4.66093+01 
2.69573+02 
1.49663+04 
2.51423+04 
7.86623+01 
2.04813+03 
1.00433+02 
4.65833+01 
5.58443+00 
1.97373+01 
5.03693+03 
2.32793+02 
4.0301E+00 
8.22633+01 
3.62973+02 
7.25303+02 
1.43603+02 
1.25653+01 
1.7179E+02 
9.65323+01 
2.49343+02 
6.62223+01 
4.8788E+01 
8.52003+02 
1.49993+04 
1.04543+02 



HNF-1679 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1347-DUP Acquisition date : 10-AUG-1999 06:56:38 

Bckgnd Energy 
Nuclide Sum (kev) 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 

PU-2 3 9 
AM-241 
AM-243 

NP-2 3 9 

80007. 238.63 1 
17055. 609.31 1 
68370. 351.92 7 
79877. 
94604. 

243. 
49431. 
49397. 
42296. 
69986. 
78574. 

140. 
43451. 
93165. 
49786. 
52726. 

131. 
54482. 
65232. 
42246. 
46590. 

240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 

63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
uci f L) 

15893+02 
02213+02 
41563+02 

1.29363+03 
1.38463+03 
2.67283+01 
4.67703+03 
2.17663+02 
9.39423+04 
1.48203+02 
4.63373+04 
8.84743+02 
3.42333+03 
8.35773+01 
4.55203+02 
1.77623+02 
2.02013+01 
1.90773+02 
6.29853+05 
4.58403+02 
1.29593+02 

26Z 



HNF-1679 REV. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30664 
Sample ID: S99T1348-SAM 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 - 

* 222-S Laboratory Counting Room 10-AUG-1999 12:46:17.92 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Re oved by: &,+ 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA3 Verified bv: 
File Number: 
Geometry : 
Count Time: 
Real Time: 
Dead Time: 

dka3OO:[spec.GEA3]3g3727.cnf 

0 02:30:00.00 sec 
0 02:42:41.97 sec 

43 S-I\ -9"i  

7.8% W 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 10-AUG-1999 10:03:06.28 
Decayed to: 10-AUG-1999 10:03:06.28 

Analysis Library: ENVGEA 
Standard Deviations: 2 

Analyst: MB 
Background Subtract: DKA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:26:42.53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

8 11.84* 
8 13.05 
8 14.67 
8 16.25 
8 17.73 
8 19.15 
8 20.58 
8 22.23 
0 25.21 
0 661.64* 
0 1323.27 

28401 
32343 
27575 
20444 
15702 
11758 
8490 
4980 
617 

3231363 
601 

1.04 23.51 
1.55 25.93 
1.56 29.17 
1.59 32.33 
1.59 35.28 
1.60 38.12 
1.58 40.99 
1.63 44.30 
0.96 50.26 
1.46 1323.39 
1.79 2645.97 

20 29 2.0 2.893+02 
20 29 2.6 
20 29 3.2 
20 29 4.7 
20 29 6.0 
20 29 8.0 
20 29 11.0 
20 29 18.6 
48 5104.9 

1315 16 0.1 
2637 15 9.9 

CS-137 2.9953+05 



HNF-1679 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T1348-SAM 

Page : 2 
Acquisition date : 10-AUG-1999 10:03:06 

Total number of lines in spectrum 11 
Number of unidentified lines 10 
Number of lines tentatively identified by NID 1 9.09% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi /L uCi /L 2-Sigma Error %Error Flags 
CS-137 30.00Y 1-00 2.9953+05 2.995E+05 0.003E+05 0.11 - - - - - - - - - - - - - - - - - - 

Total Activity : 2.9953+05 2.995E+05 

Grand Total Activity : 2.9953+05 2.995E+05 

Flags: IIKIt = Keyline not found ItMIt = Manually accepted 
llE1l = Manually edited ItAIt = Nuclide specific abn. limit 
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HNF-1679 REV. 0 
Minimum Detectable Activity Report Page : 3 
Sample ID : s 9 9 ~ 1 3 4 8 - s ~ ~  Acquisition date : 10-AUG-1999 10:03:06 

Nuclide 

BE-7 
NA-24 
K-40 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 

FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 

Y-91 
NB-94 
ZFWB-95 
RU-103 
RURH-106 

CD-109 
AG-11OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 

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 

co-58 

y-88 

AG-108m 

TE-123m 

TE-125m 

XE-131m 

cs-138 

Bckgnd 
Sum 

77553. 
40. 

957. 
71. 

64917. 
152. 

152. 

54. 
121. 

71111. 
40556. 
40551. 

20. 

149. 

187. 

148. 

128. 

ai. 

280. 
48765. 

281. 

37498. 

15005. 

47240. 

67607. 
64512. 
15961. 
79479. 
52717. 
40290. 
64950. 
64536. 
64897. 
16047. 

141. 
36. 

64546. 
29342. 

30. 

62337. 
63158. 

62338. 
59198. 

46873. 

68968. 
18833. 

39998. 

63. 

63403. 
41656. 

69209. 

Energy 
(kev) 

1368.55 
477.59 

1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 

1204.67 

724.20 

621.93 
722.94 

657.76 
391.69 
159.00 
602.73 

109.27 
39.60 

163.93 
356.02 
604.70 

1836.06 

871.09 

497. 08 

88. 03 

427.89 

364.48 

818.51 
1435.86 
165.85 
537.31 

1596.21 
145.44 
133.51 
133.51 

1274.51 
121.78 

86.54 
482. 18 
67.75 

279.20 
569.70 
277.36 
46.50 

,361 

MDA 
(uCi/L) 

7.9984~+02 
4.10663+00 
1.73063+02 
7.83913+00 
7.04223+00 
5.57073+02 
5.42533+00 

5.35723+00 

4.33543+00 
1.1261E+01 

1.45223+04 

3.61953+00 
1.64503+03 

3.03433+01 
7.4259E+01 
8.77443+02 
7.39313+00 
1.47053+03 
7.51413+01 
1.04333+02 
4.60923+01 

5.3890~+00 

i.o287~+01 

a. 72743+01 
6.5689~+01 

5.4891~+00 

4.5018~+01 
2.6298~+02 

2.4488~+04 

i.9875~+03 

4.5298~+01 

4.8699~+01 

1.45293+04 

7.6649E+01 

9.8001E+01 

5.20653+00 
1.8091E+01 

2.27343+02 
4.08423+00 
7.97763+01 
3.51363+02 
7.02113+02 
1.39903+02 
1.32193+01 
1.66743+02 
9.36543+01 
2.41503+02 
6.41473+01 
4.71133+01 

1.45933+04 
8.2498~+02 



“F-1679 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T1348-SAM Acquisition date : 10-AUG-1999 10:03:06 

Nuclide 

BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-2 2 6 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd 
Sum 

304. 
75620. 
15842. 
64637. 
74571. 
89659. 

273. 
46446. 
47290. 
40314. 
65782. 
74017. 

104. 
40687. 
88155. 
46864. 
49656. 

135. 
50966. 
61889. 
40331. 
44442. 

Energy 
(keV 

727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 
312.17 
245.34 
1001.03 

63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uci/L) 

1.05213+02 
1.12683+02 
9.85203+01 
7.1772E+02 
1.2499E+03 
1.34803+03 
2.82853+01 
4.53393+03 
2.12983+02 
9.17203+04 
1.43693+02 
4.49763+04 
7.68623+02 
3.31293+03 
8.13033+01 
4.41683+02 
1.72383+02 
2.05283+01 
1.84523+02 
6.13543+05 
4.47923+02 
1.26573+02 



HNF-1679 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30664 
Sample ID: S99T001348-DUP 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

* 222-S Laboratory Counting Room 10-AUG-1999 18:32:44.87 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka300:[spec.GEA3]3g3729.cnf 
Geometry: 43 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:42:36.30 sec 
Dead Time: 7.8% 

*-\k-77 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 10-AUG-1999 15:49:36.86 
Decayed to: 10-AUG-1999 15:49:36.86 

Analysis Library: ENVGEA 
Analyst: MB 

Standard Deviations: 2 

Background Subtract: DKA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:26:42.53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

9 
9 
9 
9 
9 
9 
9 
9 
0 
0 

11.97 
13.49 
15.31 
17.08 
18.69 
20.24 
21.58 
22.90 
661.63* 

1323.38 

34242 
36623 
27679 
20410 
15029 
9414 
5862 
2656 

3210655 
576 

1.16 
1.71 
1.72 
1.75 
1.76 
1.78 
1.79 
1.80 
1.46 
1.79 

23.76 
26.81 
30.45 
33.99 
37.21 
40.30 
43.00 
45.64 

1323.37 
2646.18 

20 29 1.9 5.853+02 
20 29 2.6 
20 29 3.5 
20 29 5.0 
20 29 6.7 
20 29 10.6 
20 29 16.9 
20 29 26.4 

1315 16 0.1 
2639 17 11.1 

CS-137 2.9763+05 

266 



HNF-1679 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T001348-DUP 

Page : 2 
Acquisition date : 10-AUG-1999 15:49:36 

Total number of lines in spectrum 10 
Number of unidentified lines 9 
Number of lines tentatively identified by NID 1 10.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CS-137 30. OOY 1.00 2.976E+05 2.976E+05 0.003E+05 0.11 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

- - - - - - - - - --------- 
Total Activity : 2.9763+05 2.976E+05 

Grand Total Activity : 2.9763+05 2.976E+05 

Flags: "K" = Keyline not found "M" = Manually accepted 
18E18 = Manually edited l*Alg = Nuclide specific abn. limit 

267 
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Minimum Detectable Activity Report Page : 3 
Sample ID : S99T001348-DUP Acquisition date : 10-AUG-1999 15:49:36 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG-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-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 

AG-108m 

TE-123m 

TE-125m 

XE-13lm 

Bckgnd 
Sum 

76976. 
38. 

919. 
70. 

198. 
64783. 

157. 
169. 
145. 
116. 
73. 

138. 
70935. 
40161. 
40154. 

23. 
82. 

152. 
285. 

48875. 
15004. 

282. 
46072. 
37914. 
67544. 
64522. 
15959. 
78645. 
52576. 
39894. 
64926. 
64792. 
64010. 
15746. 

171. 
37. 

64573. 
29194. 

25. 
63302. 
61490. 
61489. 
58759. 

82. 
46103. 
62680. 
41170. 
68813. 
18752. 
68995. 
39327. 

Energy 
(kev) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 

1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 

1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 

MDA 
(uCi/L) 

7.96863+02 
3.99903+00 
1.69623+02 
7.74453+00 
7.2396E+00 
5.56503+02 
5.50173+00 
5.74733+00 
5.2394E+OO 
9.80593+00 
5.00463+00 
1.19723+01 
8.71673+01 
1.44513+04 
6.53673+01 
3.88403+00 
1.65203+03 
5.55033+00 
3.06283+01 
7.43433+01 
8.77413+02 
7.40333+00 
1.45223+03 
7.55553+01 
1.04283+02 
4.60963+01 
4.50153+01 
2.61603+02 
1.45103+04 
2.43683+04 
7.66343+01 
1.99143+03 
9.73303+01 
4.48733+01 
5.70053+00 
1.82883+01 
4.87103+01 
2.26773+02 
3.78333+00 
7.98673+01 
3.48973+02 
6.97323+02 
1.39383+02 
1.49543+01 
1.65373+02 
9.31203+01 
2.40093+02 
6.40753+01 
4.70133+01 
8.23703+02 
1.44713+04 



HNF-1679 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T001348-DUP Acquisition date : 10-AUG-1999 15:49:36 

Bckgnd Energy MDA 
Nuclide sum (keV ( UCi /L) 

BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-2 2 6 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

308. 
74669. 
15637. 
63982. 
74171. 
88591. 

244. 
46476. 
46133. 
39845. 
65289. 
73715. 

125. 
40491. 
87320. 
46176. 
49500. 

123. 
51023. 
61446. 
40143. 
44253. 

727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 

63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

1.05923+02 
1.11973+02 
9.78853+01 
7.1370E+02 
1.24663+03 
1.34003+03 
2.67863+01 
4.53543+03 
2.10373+02 
9.11873+04 
1.43153+02 
4.48843+04 
8.36813+02 
3.30503+03 
8.09183+01 
4.38433+02 
1.72113+02 
1.9611E+01 
1.84623+02 
6.11343+05 
4.46883+02 
1.26313+02 



worklistdata2 Version 3.0 01/04/99 
08/25/99 12:35 

HNF-1679 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 30726 

Analyst: crj Instrument: AB10 Book#: 

Method: LA-220-101 Rev/Mod 

Worklist Comment: RERUN OF 30665,S-109 emb 

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

LOO 9.11Xt01 91.100 % I(.soY. 

kS111pL1 899T001316 0 mSR90-01 SR90-01 

5 DUP S99TOO1316 0 mSR90-01 SR90-01C LIQUID 100 9.33Er01 

8 SAMPLE 899T001348 0 m8190-01 SR90-031 L I W I D  % Ct. Error 

Final page for worklist# 30726 

Analyst Signature Date Analyst Signature Date 

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



._ 
08/12/99 09:09 

HNF-1679 REV. 0 
Paae: 1 

ws2 LABCORE Data Entry Template for Worklist# 30726 

Analyst: C Q-3- Instrument: BOO Book# 4 h &-q 
Method: LA-220-101 Rev/Mod E- 9 
Worklist Comment: RERUN OF 30665,S-lOg emb 

s M e  Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

@SR90-01 LIQUID 

@SR90-01 LIQUID 

3 BLNK/BKG @SR90-01 LIQUID 

4 SAMPLE S99T001346 0 @SR90-01 LIQUID 99000300 S-109 GRAB 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

5 DUP S99T001346 0 @SR90-01 LIQUID 

6 SAMPLE S99T001347 0 @SR90-01 LIQUID 99000300 S-109 GRAB 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

7 DUP S99T001347 0 @SR90-01 LIQUID 

8 SAMPLE S99T001348 0 @SR90-01 LIQUID 99000300 S-109 GRAB 
Analytes Requested: SR90-01 , SRgO-OlC, SR90-01E 

9 DUP S99T001348 0 @SR90-01 LIQUID 

Final page for worklist # 30726 /' ' 

k - P ~ . U C u & q W  ,L- \ Y  

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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HNF-1679 REV. 0 
ORKBOOK PAGE: STDI 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pci/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=O OR REPLACE RS WITH Lc IF RS<O 
RS'DF'DDF'l OOO/((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) I (CVA * 0.1000)) 
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CTy1.96) 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 

CRJ INOTE: Expected weight = CVA * 0.1 
ietection Levels and Less Than Values are determined from Procedure LA-508-002 

DETECTION 
LEVEL 

3.69E-06 
pCi/L 

CRJ Date: 25-AUg-99 

SAC Date: Z A a  9 9 
H I 

STANDARD Wl REV 2 0 ZZOlONML I 

272 
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HNF-1679 REV. 0 

ample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
r-89/90 CONC in pCiIL 
S'DF*DDF/((Cl+CZ*(l-e to the power of ((-natural log 2)/64.2*OT))~SS*REC'222OOoO) 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RScO 

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) I (CVA 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG * CT))*1.96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

- 0. ,1000)) 

n 
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Sample Count Rate (Rs) = 
Sr-89/90 CONC in pCYL 
RS*DF'DDFI((Cl+C2*(1-e to the power of ((-natural log 2)/64.2*DT))pSS'REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovely (W-W1)  / (CVA * 0,1000)) 
Relative Counting Error = (rhe Square Root of (TC + BKG * CT) I (TC - BKG * CT))*I .96 

ount Time (CT)) ~ Background in cpm (BKG) 
Replace RS with RMAX if RS<=Lc and RS-0 or Replace RS with Lc if RS<O 

IPercent Carrier Recovery = (Net Weight / Expected welght) * 100 

/Detection Levels and Less Than Values are determined from Procedure LA-508-002 
JOTE: Expected weight = CVA 0 1 

Ielta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 
CRJ 

DETECTION 
LEVEL 

3.70E-04 
pCilmL 

nalyst: CRJ Date. 25-Aug-99 
ignature of Chemist: SAC Date: 26 %9? 
SAMPLE.WB1 REV2.0 v 
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4dY 
@ 

WORKBOOK PAGE: DUPB '1 

HNF-1679 RRI. 0 

ount Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS'DF'DDF/((CI+C2*(1-e lo the power of ((-natural log 2)/M.2'DT))~SS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((WZ-WI) I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*I .96 

Replace RS with RMAX if RS<=Lc and RS=O or Replace RS with Lc if RScO 

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 

DETECTION 
LEVEL 

3.66E-04 
NCilmL 

nalyst: CRJ Date: 25-Aug-99 
ignaturs of Chemist: SAC Date: uapo 
SAMPLE.WB1 REV2.0 
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WORKBOOK PAGE: SAM6 d wZ'q&' 
HNF-1679 REV. O 

t Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS'DF'DDFI((C1 +C2'(1-e to the power of ((-natural log 2)/64.2*0T))~SS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG * CT))'1.96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) =((DOC - SD) '24) + (TOC - ST) I100 

Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RScO 

2'76 
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ount Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS'DF'DDFI((C1 +C2'(1 -e to the power of ((-natural log 2)/64.2*DT))pSS*REC22200000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((WZ-W1) I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG * CT))*l.96 
Percent Carrier Recovery = (Net Weight / 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 

CRJ Date: 25-Aug-99 

SAC Date: ZdQ, 94 
SAMPLE.WB1 REV 2.0 22010NML Y 
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HNF-1679 REV. 0 

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 

RS'DF*DDF/((CI +C2'(1-e to the power of ((-natural log 2)/64.2*DT))pSSaREC*222OO0O) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))^1.96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Sr-89/90 CONC in pCiIL Replace RS with RMAX if RSc=Lc and RS2=O or Replam RS with Lc if RS<O 

CRJ Date: 25Aug-99 

- L K  SAC Date: 2 6 G  99 
SAMPLE.W81 REV 2.0 22010NML Y 
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HNF-1679 REV. 0 
i) q I&? WORKBOOKPAGE: DUP9 @ 

I II 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-69/90 CONC in pCi/L 
RS'DF'DDFI((C1 +C2'(1 -e to the power of ((-natural log 2)/64.2*DT))~SS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((WZ-W1) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG ' CT) I (TC - BKG ' CT))'1.96 
Percent Carrier Recovery = (Net Weight I Expected weight) " 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-506-002. 
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 

CRJ Date: 25-Aug-99 

SAC Date: zCclF7 
SAMPLE.WB1 REV2.0 22010NML 

c .  
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Page: I ~orklistdata2 Version 3.0 01/04/99 
08/12/99 09:12 

"F-1679 REV. 0 

LABCORE Completed Worklist Report for Worklist# 30663 

Analyst: akl Instrument: AB19 Book# 

Method: LA-953-104 Rev/Mod 

Worklist Comment: S109 FOR @AM24101 RTS 

a BLNK 1 d . 5 3 8 - 5  uci mL 
1 
a 
3 

Final page for worklist# 30663 

Analyst Signature Date Analyst Signature Date 

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



08/05/99 13:IZ HNF-1679 REV. 0 Page: I 
ws2’ LABCORE Data Entry Template for Worklist# 30663 

Analyst: Instrument: AM01 &/$ Book# 

Method: LA-953.104 Rev/Mod 

Worklist Comment: SI09 FOR @AM24101 RTS 

S Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

3 SAMPLE 

4 DUP 

5 SAMPLE 

6 DUP 

7 SAMPLE 

8 DUF 

@AM24101 LIQUID 

@AM24101 LIQUID 

S99T001346 0 @AM24101 LIQUID 99000300 S-109 GRAB 
Analytes Requested: AM24101 , AM24101E. AM24101T 

S99T001346 0 @AM24101 LIQUID 

S99T001347 0 @AM24101 LIQUID 99000300 S-109 GRAB 
Analytes Requested: AM24101 , AM24101E, AM24101T 

S99T001347 0 @AM24101 LIQUID 

S99T001348 0 @AM24101 LIQUID 99000300 S-109 GRAB 
Analytes Requested: AM24101 , AM24101E, AM24101T 

S99T001348 0 @AM24101 LIQUID 

Final page for worklist # 30663 

Data Entry Comments: 

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



HNF-1679 REV. O 

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 
WL30663-STD 

File ID: 2a2032.CNF 

Counted on: 8/10/99 @16:36 
Detector: AEA2 
Geometry number: 1 
count time: 28802. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center m Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1184.4 1184.4 298.033 298.033 14.000 7.914 7.000 2.035 
2 1101.6 1101.6 252.188 252.080 14.000 6.299 7.000 1.509 

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 0.510 5.479 5.467 0.0120.04 53.80 1.2 245.3 0.lllE-03 

-PU?.T@ 5.487 5.467 0.020 320.3 0.144E-03 
2 Am243 0.476 5.266 5.256 0.0100.03 50.17 1.3 217.2 0.979E-04 ----- --------- 

0.985 <--valid peaks only--> 103.97 

DETECTOR CALIBRATION 
Energy (MEV) = 4.096 + (0.0046) *Channel 
Energy range (MeV) : 4.096 TO 6.452 

(Data reduction compression factor: 1.) 
Efficiency = 0.2333 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Total % Recovery 
50645.0 100.000 
50645.0 100.000 
49909.1 98.547 

735.9 1.453 

Analyzed by: 
EMB 
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Spectrum 2a2032.CNF - 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8481.7 
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HNF-1679 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 
WL3 0663 -BLK 

File ID: 3a3571.CNF 

Counted on: 8/10/99 @16:36 
Detector: AEA3 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 516.5 516.5 253.009 253.009 12.000 7.171 6.000 1.559 

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 1.005 5.266 5.257 0.0090.03 25.64 1.8 113.9 0.5133-04 ----- - - - - - - - - - 

Totals: 1.005 <--valid peaks only--> 25.64 

DETECTOR CALIBRATION 
Energy(MEV) = 4.093 + (0.0046)*Channel 

Energy range (MeV): 4.093 TO 6.448 

(Data reduction compression factor: 1.) 
Efficiency = 0.2273 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Total % Recovery 
12250.0 100.000 
12250.0 100.000 
12306.7 100.463 
-56.7 -0.463 

Analyzed by: 
EMB 
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HNF-1679 REV. 0 
Spectrum 3a3571.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3894.5 
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Raw Data Dump for AEA Spectrum: 3a3571.CNF 
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HNF-1679 REV. 0 

222-S Analytical Laboraratory 

Rev. 2 . 1 0  
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 
S99T1346-SAM 

File ID: 4a4060.CNF 

Counted on: 8 /10 /99  @16:37 
Detector: AEA4 
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 
1 268 .7  268 .7  296.677 296.677 14 .000  8 . 4 4 3  7 . 0 0 0  2 .177  
2 560 .9  560 .9  251 .069  251 .031  14 .000  6 .038  7 . 0 0 0  1 . 5 0 1  

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 dl m uCi/ea 
1 Am241 0 . 3 2 3  5 .479  5 .458  0 .0210 .04  1 2 . 3 5  2 . 5  5 8 . 0  0.2613-04 

-puzf8 5.487 5 .458  0 .029  7 5 . 8  0.3413-04 
2 Am243 0 .648  5 .266  5 .248  0 .0180 .03  24 .75  1 . 8  1 1 0 . 4  0.4973-04 ----- --------- 

Totals: 0 . 9 7 1  <--valid peaks only--> 3 7 . 1 0  

DETECTOR CALIBRATION 
Energy (MEV) = 4 .093  + ( 0 . 0 0 4 6 )  *Channel 

Energy range (MeV): 4 .093  TO 6 .448  

(Data reduction compression factor: 1 . )  
Efficiency = 0.2264 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
18346.0  100 .000  
18346.0  100 .000  
17810.3  97 .080  

535 .7  2 . 9 2 0  

Analyzed by: 
EMB 
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“F-1679 REV. 0 
Spectrum 4a4060.CNF 

1 Legend: Raw = .... Modeled Peaks = l,21..l etc Display Max.: 3939.9 
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0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
1. 

0 .  

0. 
2. 
2. 
3. 
5. 

13. 
13. 
21. 
32. 
63. 

118. 
338. 
587. 
56. 
42. 
75. 
206. 
231. 
17. 
1. 
0 .  
2. 
2. 
2. 
2. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

a. 

a. 
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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 
S99T1346-DUP 

File ID: 5a5181.CNF 

Counted on: 8/10/99 @16:38 
Detector: AEA5 
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 
1 174.4 174.4 300.751 300.751 14.000 7.579 7.000 1.784 
2 360.7 360.7 254.897 254.827 14.000 6.273 7.000 1.585 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count $err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate cfm @95 aim ucijea 
1 4~33%-  0.329 5.487 5.474 0.0130.03 8.30 3.1 48.1 0.2173-04 

5.479 5.474 0.005 36.9 0.1663-04 
15.85 2.3 66.9 0.301E-04 2 Am243 q0.629 5.266 5.263 0.0030.03 

?!aw&A 
----- --------- 
0.958 <--valid peaks only--> 24.15 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 

Energy range (MeV): 4.090 TO 6.446 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Totalx 
sqrqCl 

I Efficiency = 0.2395 CPMIDPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
12096.0 100.000 
12096.0 100.000 
11593.7 95.848 
502.3 4.152 

Analyzed by: 
EMB 



"F-1679 REV. 0 
Spectrum 5a5181.CNF 

1 Legend: Raw = .... Modeled Peaks = l,21..l etc Display Max.: 2692.1 

2. 
.2 . . . 2  .. . . . .2 ........... 2 .............. .. 
1.....................................2... 

, . . . . . 2  

1...............................................................2..... 
.1...................................2.. 
.2.1..... ....... 1 ............ 1 ..................... l... ................................. 1 ............ 1 



Raw 
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 

Data Dump for 
0 .  0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 0. 
1. 0 .  
0. 1. 
0. 0. 
0. 0. 
1. 1. 
0. 0. 
2. 0. 
0. 0. 
1. 5. 
0. 2. 
2. 1. 
2. 0. 
5. 1. 
4. 8. 
6. 8. 
7. 16. 

24. 20. 
35. 42. 
75. 67. 

147. 178. 
323. 347. 
79. 52. 
18. 32. 
40. 49. 

123. 114. 
179. 197. 
18. 8. 
0. 1. 
2. 0. 
1. 0. 
2. 1. 
4. 4. 
3. 1. 
0. 0. 
0. 0 .  
0 .  0. 
0. 0. 
1. 0. 
2. 1. 
0. 0. 
0. 0. 
1. 0. 
1. 0. 
4. 1. 
0. 0. 
0. 0 .  

AEA Spectrum: 5a5181.CNF 
0 .  0 .  0 .  0 .  
0 .  0 .  0. 0. 
0. 1. 0. 0. 
0. 0. 1. 1. 
0. 2. 1. 0. 
0. 1. 1. 0. 
1. 0. 0. 0. 
0 .  0 .  0 .  0. 
0. 0. 2. 0. 
0. 2. 0. 0. 
0. 0. 0. 0. 
1. 0. 0. 0. 
0. 2. 0. 2. 
1. 0. 2. 1. 
3. 1. 1. 1. 
1. 4. 4. 1. 
3. 4. 2. 5. 
2. 5. 7. 5. 
4. 9. 5. 8. 
9. 7. 11. 9. 

16. 11. 10. 19. 
25. 22. 26. 20. 
36. 39 * 48. 49. 
72. 95. 95. 108. 

181. 198. 227. 248. 
397. 366. 389. 404. 
42. 52. 38. 36. 
27. 27. 37. 31. 
55. 52. 60. 73. 

150. 150. 158. 160. 
159. 148. 109. 81. 

9. 7. 6. 9. 
0. 0. 0. 0. 
0. 1. 0. 0. 
2. 2. 2. 1. 
3. 1. 0. 1. 
0. 1. 1. 3. 
1. 0. 2. 0. 
0. 0. 0 .  0 .  
0. 0. 0. 1. 
0. 0. 0. 0 .  
0 .  1. 0. 0. 
1. 0. 0. 1. 
2. 0. 0. 1. 
0. 0. 0. 0. 
0. 0. 1. 0. 
0. 0. 0. 0. 
2. 1. 0. 1. 
1. 1. 1. 2. 
0. 0. 0. 0 .  
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0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
1. 
5. 
3. 
3. 
5. 

13. 
11. 
30. 
54. 
122. 
269. 
363. 
39. 
43 * 
76. 

148. 
44. 
3. 
1. 
0. 
2. 
0. 
3. 
2. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
1. 
0 .  

0. 
0. 
1. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
3. 
0. 
1. 
3. 
2. 
0. 
1. 
4. 
10. 
11. 
22. 
29. 
48. 
131. 
289, 
322. 
38. 
39. 
88. 

163. 
37. 
0. 
2. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
1. 
0. 
1. 
3. 

11. 
19. 
24. 
30. 
71. 
123. 
303. 
251. 
32. 
39. 

102. 
164. 
22. 
2. 
0. 
1. 
2. 
1. 
2. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  

0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
3. 
1. 
4. 
10. 
6. 

16. 
25. 
32. 
69. 

122. 
329. 
137. 
33. 
43. 
100. 
193. 
26. 
0. 
1. 
1. 
0. 
3. 
4. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
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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 
S99T1347-SAM 

File ID: 6a6481.CNF 

Counted on: 8/10/99 @16:38 
Detector: AEA6 
Geometry number: 1 
Count time: 28806. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 196.7 196.7 296.564 296.564 20.000 11.669 10.000 2.307 
2 460.3 460.3 250.299 250.181 16.000 9.776 8.000 2.150 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. F"M Rate c/m @95 d/m uCi/ea 
1 Am241 0.324 5.479 5.461 0.0180.05 11.31 2.7 54.3 0.2453-04 

,* 5.487 5.461 0.026 70.9 0.3193-04 
2 Am243 0.687 5.266 5.248 0.0180.04 23.97 1.9 109.2 0.4923-04 ----- --------- 

Totals: 1.011 <--valid peaks only--> 35.28 

DETECTOR CALIBRATION 
Energy ( M N )  = 4.097 + (0.0046) *Channel 
Energy range (MeV): 4.097 TO 6.452 

(Data reduction compression factor: 1.) 
Efficiency = 0.2217 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

Total % Recovery 
16755.0 100.000 
16755.0 100.000 
16938.5 101.095 
-183.5 -1.095 

Analyzed by: 
EMB 



HNF-I679 R R I  . 0 
Spectrum 6a6481.CNF 

1 Legend: Raw = .... Modeled Peaks = lt2. ... etc Display Max . . 3425.9 

2 
2 . 2 .. 2 .... 2 ......... 2 .................... 2 
1 ................................. 2.... 
.1 ...................................................... 2....... .. 1 ............................................................. 2..... ... 1 .............. 2... 
2 ..... 1. ......... 1 ................ 1 .. .......................... 1 . ........................ 1 ..... 1 
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6a6481.CNF Raw Data Dump for AEA Spectrum: 

1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
2. 
0. 
0. 
2. 
4. 
1. 
1. 
2. 
3. 
4. 
9. 
8. 
7. 

27. 
69. 

192. 
329. 
516. 
62. 
41. 
96. 
179. 
137. 

9. 
0. 
0. 
0. 
2. 
4. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0. 
0. 
1. 
1. 
0. 
2. 
0. 
2. 
0. 
0. 
2. 
1. 
1. 
1. 
1. 
4. 
2. 
2. 
2. 
8. 

12. 
27. 
74. 

176. 
360. 
463. 
47. 
39. 
98. 
171. 
126. 
12. 
0. 
1. 
1. 
2. 
3. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
2. 
3. 
0. 
2. 
3. 
0. 
1. 
0 .  
1. 
1. 
2. 
0. 
0. 
2. 
3. 
2. 
12. 
10. 
11. 
39. 
72. 

172. 
397. 
464. 
47 * 
42. 
122. 
198. 
103. 

5. 
0. 
1. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 

0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
2. 
0. 
2. 
1. 
1. 
4. 
4. 
2. 

13. 
27. 
99. 

191. 
412. 
406. 
57. 
57. 
124. 
185. 
90. 
3. 
0. 
1. 
3. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
1. 
0. 
3. 
1. 
0. 
1. 
0. 
1. 
1. 
2. 
2. 
0. 
0. 
3. 
2. 
6. 
6. 
6. 

14. 
33. 
96. 

239. 
436. 
362. 
47. 
44. 
154. 
196. 
53. 
2. 
0. 
1. 
2. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
3. 
2. 
0. 
1. 
5. 
2. 
12. 
14. 
43. 
117. 
266. 
430. 
287. 
47. 
55. 
140. 
211. 
38. 
3. 
1. 
2. 
2. 
4. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0. 
0. 
2. 
1. 
2. 
1. 
1. 
1. 
1. 
3. 
0. 
1. 
1. 
2. 
3. 
4. 
6. 

15. 
39. 
110. 
271. 
476. 
202. 
63. 
64. 

130. 
200. 
25. 
2. 
0. 
0. 
2. 
3. 
1. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
3. 
0. 
1. 
0. 
3. 
6. 
7. 
5. 

14. 
53. 

113. 
294. 
479. 
144. 
49. 
65. 

150. 
209. 
28. 
0. 
2. 
1. 
0. 
3. 
2. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
1. 
1. 
1. 
0. 
1. 
2. 
1. 
1. 
1. 
0. 
2. 
1. 
0. 
1. 
1. 
4. 
5. 
4. 
11. 
20. 
60. 
135. 
307. 
484. 
107. 
37. 
84. 
185. 
189. 
17. 
1. 
0. 
0. 
0. 
9. 
8. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
1. 
3. 
0. 
0. 
3. 
4. 
2. 
8. 
14. 
22. 
46. 
147. 
312. 
486. 
59. 
51. 
82. 
164. 
166. 
21. 
0. 
0. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
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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 
S99T1347-DUP 

File ID: 7a7511.CNF 

Counted on: 8110199 @16:45 
Detector: AEA7 
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 
1 212.7 212.7 298.725 298.725 14.000 8.697 7.000 1.996 
2 537.7 537.7 253.193 253.150 12.000 5.747 6.000 1.273 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. O b s .  Diff. FWHM Rate cfm @95 df m uci f ea 
1 Am241 0.296 5.479 5.471 0.0080.04 10.55 2.8 46.8 0.211E-04 

auZ3.a 5.487 5.471 0.016 61.1 0.2753-04 
2 Am243 0.714 5.266 5.261 0.0050.03 25.43 1.8 107.2 0.4833-04 ----- --------- 

Totals: 1.010 <--valid peaks only--> 35.98 

DETECTOR CALIBRATION 
Energy(MEV) = 4.097 + (0.0046)*Channel 
Energy range (MeV): 4.097 TO 6.452 

(Data reduction compression factor: 1.) 
Efficiency = 0.2397 CPMfDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua Is 

Total 0 Recovery 
17104.0 100.000 
17104.0 100.000 
17271.6 100.980 
-167.6 -0.980 

Analyzed by: 
EMB 



HNF-1679 REV . 0 
Spectrum 7a7511.CNF .... ... 1 Legend: Raw = Modeled Peaks = 1 . 2 f  etc Display Max . . 4118.3 

2 . 2 . . 2 .... 2 ....... 2 ............. 2 .......................... 2 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . . .  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . .  
.1 .................... 2.. ... 1 ... ...... 1 ........... 1 ................... 1 .. ........................ 1 ...... 1 

298 



. -  

Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 

101 
111 
121 
131 
141 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
1. 
0. 
0. 
1. 
3. 
3. 
4. 
14. 
12. 
28. 
64. 

151. 
326. 
544. 
75. 
51. 
71. 

166. 
201. 
16. 
1. 
0. 
1. 
2. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
5. 
4. 
5. 
8. 
15. 
33. 
66. 
142. 
360. 
524. 
55. 
45. 
88. 

174. 
200. 
16. 
0. 
1. 
0. 
3. 
3. 
1. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
1. 
2. 
2. 
1. 
1. 
3. 
1. 
6. 
9. 
11. 
31. 
60. 
154. 
324. 
563. 
59. 
39. 
96. 

207. 
162. 

9. 
0. 
0. 
1. 
1. 
6. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
2. 
0. 

0. 
0. 
2. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
3. 
1. 
0. 
1. 
0. 
1. 
7. 
4. 
6. 
14. 
33. 
76. 

159. 
383. 
608. 
58. 
48. 
89. 
170. 
100. 

9. 
0. 
0. 
1. 
3. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
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7a7511.CNF 

0 .  
0 .  
0. 
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0. 
1. 
0. 
0. 
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0. 
0. 
2. 
2. 
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4. 
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0. 
0. 
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6. 
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0. 
0. 
0. 
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0. 
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0. 
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0. 
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0. 
0. 
0. 
0. 
1. 
0. 
3. 
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1. 
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0. 
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2. 
1. 
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9. 

23. 
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48. 
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0. 
0. 
1. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 
0. 
1. 
0. 
1. 
0. 
3. 
6. 
3. 
7. 

13. 
20. 
50. 
97. 

225. 
466. 
197. 
49. 
57. 

117. 
220. 
31. 
0. 
0. 
0. 
4. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
2. 
5. 
3. 
3. 
5. 
9. 

15. 
21. 
42. 

101. 
227. 
508. 
119. 
41. 
56. 

139. 
223. 
27. 
0. 
0. 
2. 
0. 
5. 
4. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  

0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
2. 
3. 
0. 
0. 
1. 
5. 
2. 
5. 
5. 
3. 
6. 

32. 
55. 
93. 

280. 
548. 
80. 
36. 
57. 
142. 
223. 
24. 
0. 
1. 
0. 
1. 
3. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
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Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99Tl348-SAM 

File ID: 8a8495.CNF 

Counted on: 8/10/99 @16:46 
Detector: AEA8 
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 
1 314.6 314.6 298.571 298.571 14.000 8.708 7.000 1.944 
2 510.4 510.4 252.927 252.818 12.000 5.980 6.000 1.256 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. O b s .  Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Am241 0.400 5.479 5.467 0.0120.04 15.88 2.2 76.7 0.3453-04 w 5.487 5.467 0.020 100.1 0.4513-04 
2 Am243 0.634 5.266 5.257 0.0090.03 25.21 1.8 115.6 0.5213-04 ----- - - - - - - - - - 
Totals: 1.034 <--valid peaks only--> 41.10 

DETECTOR CALIBRATION 
Energy(MEV) = 4.094 + (0.0046)*Channel 
Energy range (MeV): 4.094 TO 6.449 

(Data reduction compression factor: 1.) 
Efficiency = 0.2204 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
19083 . O  100.000 
19083.0 100.000 
19728.2 103.381 
-645.2 -3.381 

Analyzed by: 
EMB 



HNF-1679 RN. 0 
Spectrum 8a8495.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3999.9 
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HNF-1679 REV, Q 
Raw Data Dump for AEA Spectrum: 8a8495.CNF 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
4 01 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
2. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
2. 
5. 
13. 
21. 
47. 
123. 
307. 
521. 
76. 
49. 

111. 
247. 
311. 
16. 
0. 
0. 
2. 
0. 
3. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 

- 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
1. 
1. 
7. 

10. 
24. 
61. 

145. 
347. 
563. 
58. 
52. 

130. 
302. 
284. 
24. 
0. 
0. 
2. 
1. 
3. 
4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

- 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
2. 
4. 
2. 
4. 
12. 
29. 
63. 

154. 
368. 
556. 
70. 
48. 

138. 
265. 
203. 
10. 
0. 
0. 
0. 
5. 
4. 
1. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
2. 
4. 
0. 
8. 
20. 
32. 
59. 
191. 
410. 
550. 
53. 
69. 

127. 
323. 
155. 

9. 
1. 
0. 
2. 
2. 
3. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
5. 
7. 
11. 
39. 
89. 
202. 
435. 
545. 
61. 
82. 

155. 
303. 
109. 

1. 
0. 
0. 
0. 
4. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
2. 
0. 
2. 
5. 
10. 
17. 
75. 

210. 
449. 
478. 
61. 
74. 

178. 
296. 
55. 
5. 
0. 
1. 
0. 
2. 
6. 
0. 
0. 
0. 
0. 
1. 
2. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
2. 
0. 
0. 
2. 
3. 
6. 
8. 

16. 
38. 
86. 

220. 
460. 
340. 
46. 
81. 
168. 
320. 
56. 
0. 
0. 
1. 
2. 
3. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
4. 
1. 
0. 
0. 
0. 
0 .  
0 .  

0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
4. 
2. 
3. 
7. 
9. 

40. 
86. 

251. 
493. 
197. 
50. 
87. 

214. 
302. 
41. 
0. 
1. 
1. 
2. 
2. 
9. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
4. 
3. 

23. 
35. 
97. 

261. 
499. 
106. 
56. 
82. 

215. 
349. 
36. 
0. 
0. 
0. 
2. 
3. 
2. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
4. 
4. 
6. 

17. 
54. 
107. 
302. 
480. 
73. 
56. 
100. 
213. 
302. 
35. 
1. 
0. 
2. 
4. 
4. 
2. 
0. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
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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 
S99T1348-DUP 

File ID: 9a9388.CNF 

Counted on: 8/10/99 @16:47 
Detector: AEA9 
Geometry number: 1 
Count time: 28802. Sec 

PEAK muysrs  
Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 342.7 342.7 298.924 298.924 14.000 8.515 7.000 2.062 
2 557.2 557.2 252.980 252.866 12.000 6.355 6.000 1.497 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 dim uCi/ea 
1 Am241 0.393 5.479 5.470 0.0090.04 16.3% 2.2 83.9 0.3783-04 

a.lzLa. 5.487 5.470 0.017 109.6 0.4943-04 
2 Am243 0.617 5.266 5.258 0.0080.03 25.69 1.8 125.0 0.5633-04 -_--- - - - - - - - - - 

1.011 <--valid peaks only--> 42.07 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 

Energy range (MeV): 4.095 TO 6.450 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Eificiency = 0.2076 CPMIDPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

Total % Recovery 
19984.0 100.000 
19984.0 100.000 
20196.7 101.064 
-212.7 -1.065 

Analyzed by: 
EMB 

303 



HNF-1679 REV . 0 
Spectrum 9a9388.CNF 

1 =  Legend: Raw .... Modeled Peaks = 1.2. ... etc Display Max . . 4357.4 

2 
2 . 2 .. 2 ..... 2 ............ 2 ......................... 2 
1 .......................................... 2..... 
.1 .............................................................. 2..... .. 1 ................... 2... ..... 1 .. ........ 1 ................. 1 .............................. 1 .. ...................................... 1 .......... 1 
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Raw Data i,ump for AEA Spectrum: 
1 

11 
2 1  
3 1  
4 1  
5 1  
6 1  
7 1  
8 1  
9 1  

1 0 1  
111 
1 2 1  
1 3 1  
14  1 
1 5 1  
1 6 1  
1 7 1  
1 8 1  
1 9 1  
2 0 1  
2 1 1  
2 2 1  
2 3 1  
2 4 1  
2 5 1  
2 6 1  
2 7 1  
2 8 1  
2 9 1  
3 0 1  
311  
321  
3 3 1  
3 4 1  
351  
361  
371  
381  
391  
4 0 1  
4 1 1  
4 2 1  
4 3 1  
4 4 1  
4 5 1  
4 6 1  
4 7 1  
4 8 1  
4 9 1  
5 1 1  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
2 .  
3 .  
6 .  

1 2 .  
2 3 .  
4 2 .  

1 1 7 .  
2 9 4 .  
5 6 1 .  

7 7 .  
4 7 .  

1 1 2 .  
2 6 7 .  
3 5 0 .  

2 3 .  
0 .  
0 .  
2 .  
1. 
1. 
1. 
0.  
0 .  
0 .  
0 .  
1. 
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

- 
0 .  
0 .  
0 .  
2 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
1. 
0 .  
0 .  
1. 
4 .  
3 .  

1 3 .  
17 .  
7 1 .  

1 4 9 .  
3 0 7 .  
6 2 1 .  

7 4 .  
4 8 .  

1 1 8 .  
2 9 8 .  
3 1 3 .  

2 8 .  
0 .  
0 .  
1. 
2 .  
6 .  
2 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0. 
0 .  
0 .  
1. 
0 .  
0 .  
0 .  

0 .  
0 .  
1. 
1. 
0 .  
1. 
0 .  
0 .  
1. 
0.  
0 .  
2 .  
0 .  
0 .  
2 .  
2 .  
1. 
5 .  
3 .  

10 .  
1 2 .  
1 7 .  
4 9 .  

1 4 8 .  
3 7 8 .  
5 7 0 .  

7 8 .  
4 8 .  

1 2 0 .  
2 8 7 .  
2 4 3 .  

1 9 .  
0 .  
0 .  
0 .  
3 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
1. 
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
1. 
2 .  
7 .  

1 5 .  
2 4 .  
5 3 .  

1 6 2 .  
4 0 3 .  
6 1 3 .  

5 7 .  
4 6 .  

1 4 4 .  
3 0 9 .  
2 0 3 .  

1 0 .  
0 .  
1. 
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
1. 
2 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

HNF-1679 REV. 0 

9a9388.CNF 
0 .  
0 .  
0 .  
1. 
0 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
2 .  
1. 
0 .  
0 .  
2 .  
2 .  
5 .  
8 .  
6 .  
8 .  

2 5 .  
7 8 .  

1 8 9 .  
4 1 9 .  
5 9 6 .  

5 9 .  
5 8 .  

1 6 7 .  
3 2 0 .  
1 0 0 .  

6 .  
0 .  
0 .  
1. 
2 .  
6 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
2 .  
0 .  
0 .  
1. 
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0.  
3 .  
2 .  
2 .  
5 .  

1 6 .  
2 9 .  
8 4 .  

1 8 4 .  
4 5 9 .  
5 1 6 .  

6 6 .  
6 4 .  

1 8 9 .  
3 2 3 .  

8 3 .  
4 .  
0 .  
0 .  
2 .  
3 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  
1. 
0 .  
8 .  
9 .  

1 4 .  
2 1 .  
4 2 .  
7 8 .  

2 5 0 .  
4 9 2 .  
3 7 7 .  

61. 
7 9 .  

1 6 3 .  
3 6 4 .  
51. 

0 .  
0 .  
0 .  
3 .  
3 .  
3 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  
0 .  
1. 
2 .  
2 .  
3 .  
3 .  
5 .  
7 .  

2 0 .  
3 8 .  

1 0 4 .  
2 2 5 .  
5 1 9 .  
2 3 2 .  

5 5 .  
7 4 .  

1 9 5 .  
3 4 7 .  

5 6 .  
0 .  
0 .  
1. 
1. 
2 .  
3 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
2 .  
1.  
2 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
1. 
1. 
2 .  
0 .  
1. 
3 .  
8 .  
9 .  

1 9 .  
4 1 .  

100 .  
2 7 8 .  
5 5 1 .  
1 3 9 .  

4 6 .  
101. 
2 1 9 .  
3 6 0 .  

4 2 .  
0 .  
0 .  
1. 
1. 
2 .  
4 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0.  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  
0 .  
2 .  
2 .  
0 .  
6 .  
5 .  
5.  

1 2 .  
2 5 .  
34.  

1 3 2 .  
2 7 6 .  
5 7 7 .  

7 7  * 
6 3 .  

1 0 3 .  
2 1 7 .  
3 5 3 .  

3 7 .  
0 .  
1. 
0 .  
3 .  
4 .  
2 .  
1. 
0 .  
0 .  
0 .  
0 .  
1. 
1. 
0 .  
0 .  
0. 
0 .  
0 .  
0 .  



HNF-1679 REV. O 

elatlve Countlng E m r  - Square Root of l(ll(Am.243 cpm * mln)) + (1 I (Am-241 or C m - U J n U  cpm' mln))l* 1.9s * 100 
m 243 Tracer Recovsry = (Total AT Count. I TC . Bkg) * (1IDetEM * C243 * 100 I Am-243 Tracer Value * SPKV 

TANDARD.WB1 REV 1.2 

306 
08111199 



HNF-1679 REV. 0 

m-241 uClR - (C241 * Am-243 Tracer Value * SPKV. DF * DDF * (1000mUL)) I(C243 * SS * (22zOOOOdpmlpCI)) 
m-24W2U uCUL - (cm * Am-243 Tracer Value * SPKV * DF * DDF * (1oOOmuL)) I (C243 * ss * (222OOOOdp~~CI)) 

dative Countlnp Ermt I Square R o d  of [('ll(Am-243 cpm * min)) (1 I (Am.244 or Cm-2431244 CPm mln))l* 1.06 * 100 

m 243 Tncw Recovery - ( T a l  AT Countl I TC . Bkp) * ('IiUetEfl) * C243 * 100 I Am.243 Tracer Value * SPKV 

DETECTION 

BLANK.WB1 REV 1.2 

307 
08111199 



m.24lIzupCUL- (cm.Am-243Tr~esrv~lur'SPKV'DF. DDF~(lOOOmUL))I(C241'SS'(2220WOdpmlllCI)) 

.I.nv. Counnnp Error I Square Root of [(1I(Am-243 epm * mi")] + (1 I (Am-241 or Cm.243244 cpm * mln))] * 1.96 100 

m 2 4 l T r r i t n R . s w e r y = ( T ~ l  ATCount.ITC -akp)* Il ID.(Efl)*C243'1001Am-2UTns~rV~lU~'SPKV 

SAMPLE.WB1 REV 1.2 

306 
08111199 



HNF-1679 R N .  0 

-241 pClL I (C241. Am-241 Tracer Value * SPKV * DF DDF * (100OmUL)) I (C241’ SS * (222OOOOdpdpCI)) 

m-U112UpCIIL= (Cm’Am.24lTra~~rV~IY~~SPKV~DF~DDF~( lWOmUL)) I (CZU’SS~(2220000dpdpCI) )  

Reldlve Counting Ermr- S q u m  Rootof [(l/(Am-241 cpm’min)) + (1 I (Am-241 orCm.243244 cpm. min))]’1.0(1 . m243Tne.rRecovey- (Total ATCounbITC-Bkg)’ ( l lO~tEf l )~C2U’lOOIAm.2blTnc.rV~lu~~SPKV 

1 DETECTION 1 
,Relative Cauntlna Error = 3.8% 1 LEVELS 1 

Cm 243l244 pCilmL < 4.22E-05 x in VCilmL 
Am 241 
4.22E-06 

Cm 243244 
15.9% 4.22E-Ob 

, ‘ loo  



HNF-1679 REV. 0 

m-241 pCUL- (C241 *Am-ZU T n c ~ r V ~ l u ~ ' S P K V ' D F ' D O F ~ ( 1 O W m U L ~ ~ I ~ C ~ 3 ~ S S ~ ( 2 2 2 0 0 0 0 d p r m p C l ) )  

m.24U244pCllL- (Cm' Am-2U TncerValue'SPKV' DF'DOF*(1000mUL))I(C243'SS*(2220000dprmpCI)) 

m 241 WCllmL i 2.40E-04 DETECTION 
dative Counting Error = 3.2% LEVELS 

ReIatIw Countlnp Ermr - Squaw Root of I(ll(Am-243 cpm * mln)) + (1 I (Am-241 or Cm-24312U cpm * min))] * 1.96 * 100 

24.3 T R C ~  RKOV~IY - (Tot.1 AT Count. I TC . Bkp) * (1ID.1Em * C243 * 100 I Am-243 Tracer Value * SPKV 

n A AKL Date: ON1 1/99 

&.A /?A JFR Date: lQ.4-LLq 49 
SAMPLE.WB1 REV 1.2 103ML v 

310 
08/11/99 
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m.241 pCln-(C241 'Am-24linc.rV~lu.'SPKV.DF.DDF'(1000mUL))I IC243'SS'(2220000d~pCI)) 



nalyst: , n  A .  AKL Date: ON1 1/99 I 
Bianature of Chemist: 1kAA NdAQ-a  JFR Date: /2744,75 I 
SAMPLE.WB1 REV 1.2 953103ML. 0 '  



HNF-I 679 REV. 0 

I N 
-241 pCln - (1x41 * Am-243 Tncer Value * SPKV * DF * DDF * (1 WOmuL)) I (C2U * SS * (2220000dpmllICI)) 

m.WI244 pCllL - (Cm * Am-243 Tncer Value * SPKV’ DF * DDF * (100OmUL)) I (C2U * SS * (2220000dpmlpCI)) 

elanve Counting Error I Square Rod of [(ll(Am-243 epm * min)) + (1 I (Am241 or Cm-24W244 cpm * min))] * 1.96 * 100 
m 2 U  Tncer R ~ E O Y ~ Y  I (T0t.l AT Count. I TC . Bka] * (1lDetEffI * C243 * 100 I Am-24.3 TnCer Value * SPKV 

elative Countino Error = 

&m 2431244 pCl1mL C 4.12E-05 I 4.12E-06 I 
Cm 2431244 I 

102.2% 4.12E-05 

nalyst: n - .  AKL Date: 0811 1/99 I 

0811 ,313 8 



worklistdata2 Version 3.0,01/04/99 
084 I /99 1 I :03 

HNF-1679 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 30666 

Analyst: akl Instrument: AB20 Book#: 

Method: LA-953.104 RevIMod 

Worklist Comment: S109 FOR @PU23901 RTS 

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

9.OSEr01 % Recovery 

8 DUP 899T001348 0 78-  0. 
8 DUP 899T001318 0 B+O 3. 

1.00 4.538+00 4.530 % Ct Error 8 nlle ~ 9 9 ~ 0 0 1 3 4 8  o rn~ua3.901 P I J Z ~ ~ O ~ S  LIQUID 

Final page for worklist# 30666 

Analyst Signature Vate Analyst Signature Vate 

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



Page: I 

l!NF-1B79 T”. O 

08/10/99 13:29 
ws2 LABCORE Data Entry emp ate or Worklist# 30666 

Analyst: Akk Instrument: PUOl 2 0  Book# qb&fl 
Method: LA-953-104 Rev/Mod 6- I 
Worklist Comment: S109 FOR @PU23901 RTS 

s Type Sample# R A Test Matrix Group# Project 

1 STD @PU23901 LIQUID 

2 BLNK @PU23901 LIQUID 

3 SAMPLE S99T001346 0 @PU23901 LIQUID 99000300 S-109 GRAB 
Analytes Requested: PU23901 , PU23901E, PU23901T 

4 DUP S99T001346 0 @PU23901 LIQUID 

5 SAMPLE 599T001347 0 @PU23901 LIQUID 99000300 S-109 GRAB 
Analytes Requested: PU23901 , PU23901E, PU23901T 

6 DUP S99T001347 0 @PU23901 LIQUID 

7 SAMPLE S99T001348 0 @PU23901 LIQUID 99000300 S-109 GRAB 
Analytes Requested: PU2390l , PU23901E, PU23901T 

8 DUP S99T001348 0 @PU23901 LIQUID 

Final page for worklist # 30666 

Data Entry Comments: 

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

315 



HNF-1679 REV. 0 

Peak 
ID 
l? 
2 
3? 
4 
57 
6 

222-S Analytical Laboraratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
WL30666-STD 

File ID: 10a1033.CNF 

Counted on: 8/10/99 @16:50 
Detector: AEAl 0 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 
3 
4 Th228 
5 
6 Pu239 

Pu2 4 0 

Totals: 

Peak height 
Initial Final 

10.9 10.9 
1523.6 1523.6 

39.5 39.5 
119.4 119.4 
31.2 31.2 

2419.2 2419.2 

Peak center 
Initial Final 

473.252 473.252 
359.068 359.068 
300.837 300.562 
284.536 284.521 
267.618 266.998 
226.027 226.027 

FWHM 
Initial Final 
14.000 4.559 
10.000 3.271 
30.000 5.446 
10.000 3.564 
12.000 3.248 
10.000 3.348 

Tau 
Initial Final 
7.000 3.255 
5.000 1.288 
15.000 14.996 
5.000 2.166 
6.000 1.140 
5.000 1.817 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count 
Frac Exp. Obs. Diff. FWHM Rate c/m 
???? 6.274 0.27 
0.394 5.755 5.749 0.0060.02 44.92 

???? 5.480 0.92 
0.025 5.400 5.406 -.0060.02 2.86 

???? 5.325 0.99 
0.527 5.147 5.137 0.0100.02 60.12 

5.144 5.137 0.007 ----- - - - - - - - - - 
0.946 <--valid peaks only--> 107.91 

%err Activity 
@95 d/m uCi/ea 
17.4 
1.3 216.2 0.9743-04 
10.7 
5.5 19.0 0.8573-05 
11.6 
1.2 283.6 0.1283-03 

283.6 0.1283-03 

DETECTOR CALIBRATION 
Energy(MEV) - 4.097 + (0.0046)*Channel 

Energy range (MeV): 4.097 TO 6.452 

(Data reduction compression factor: 1.) 
Efficiency = 0.2120 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Total % Recovery 
54733.0 100.000 
54732.9 100.000 
52844.0 96.549 
1889.0 3.451 

316 



HNF-1679 REV. 0 
' Spectrum 10a1033.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 13345.5 

6.. .. .6.. ............... 6 .  ................................................... 6 
.....................................................................6 . .6.. . 
5 
5 
5 
4 .. . 4  
4 
3 
3 

2 . .2 ....... 2 ..................... 2.. ................................................. 2 ...................... 2 
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0. 0. 
0. 2. 
1. 1. 
1. 0. 
3. 0. 
0. 2. 
2. 0. 
0. 2. 
1. 1. 
3. 1. 
3. 2. 
5. 2. 
2. 5. 
2. 3. 
6. 2. 
10. 6. 
6. 9. 

28. 22. 
50. 53. 
99. 103. 

250. 256. 
838. 953. 
2337. 1485. 

7. 5. 
6. 12. 

10. 18. 
42. 44. 
47. 63. 
62. 28. 
29. 21. 
11. 18. 
27. 32. 
53. 71. 
140. 130. 
636. 807. 
1652. 1880. 

0. 0. 
0. 0 .  
0 .  0 .  
0 .  0. 
0. 0. 
1. 0. 
2. 0. 
0. 1. 
0. 0. 
0. 0. 

11. 7. 
3. 6. 
0. 0. 
1. 0 .  

Raw Data Dumv for AEA Spectrum: 10a1033.CNF 
1 0. 

11 0. 
21 0. 
31 0. 
41 2. 
51 4. 
61 0. 
71 0. 
81 2. 
91 0. 
101 1. 
111 1. 
121 1. 
131 2. 
141 0. 
151 3. 
161 6. 
171 11. 
181 31. 
191 55. 
201 133. 
211 368. 
221 1220. 
231 292. 
241 4. 
251 13. 
261 21. 
271 34. 
281 78. 
291 8. 
301 34 * 
311 20. 
321 19. 
331 64. 
341 204. 
351 826. 
361 1473. 
371 0. 
381 0. 
391 0. 
401 0. 
411 0. 
421 0. 
431 0. 
441 1. 
451 4. 
461 2. 
471 9. 
481 0. 
491 0. 
511 0. 

- 
0. 
0. 
1. 
2. 
1. 
2. 
0. 
0. 
2. 
1. 
0. 
1. 
2. 
2. 
4. 
6. 

10. 
17. 
28. 
59. 

114. 
410. 
1574. 
84. 
5. 
12. 
23. 
18. 
99. 
12. 
33. 
18. 
35. 
71. 

238. 
777. 
950. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
2. 
6. 
0. 
0. 
0. 

0 .  
0. 
0. 
0. 
3. 
0. 
1. 
1. 
0. 
2. 
3. 
2. 
4. 
4. 
5. 
2. 
3. 

18. 
44. 
55. 

170. 
479. 
1886. 

33. 
3. 
11. 
25. 
26. 

139. 
16. 
28. 
17. 
30. 
87. 

241. 
807. 
483. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
1. 

15. 
0. 
0. 

0 .  
0. 
0. 
0. 
1. 
1. 
0. 
2. 
2. 
3. 
2. 
4. 
5. 
4. 
3. 
1. 
4. 

21. 
34. 
71. 

166. 
586. 
2319. 

10. 
10. 
7. 

40. 
30. 

141. 
18. 
12. 
17. 
27. 
107. 
308. 
822. 
182. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
15. 
1. 
0. 

0. 0. 
0. 1. 
1. 0. 
0. 2. 
0. 0. 
1. 1. 
0. 1. 
2. 0. 
2. 2. 
1. 3. 
0. 1. 
1. 2. 
2. 2. 
4. 0. 
9. 5. 
8. 4. 
9. 6. 

18. 28. 
40. 35. 
74. 84. 

174. 176. 
641. 700. 

2723. 2916. 
8. 3. 
6. 7. 

13. 10. 
31. 40. 
29. 32. 
151. 116. 
15. 24. 
11. 12. 
19. 14. 
52. 41. 
98. 115. 

376. 452. 
963. 1100. 
53. 7. 
0. 0. 
0. 0. 
0. 1. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0. 
0. 0. 
1. 2. 
4. 1. 
6. 7. 
0. 0. 
0. 0 .  

0. 
0. 
0. 
1. 
1. 
0. 
2. 
1. 
2. 
2. 
1. 
5. 
2. 
5. 
6. 
6. 
9. 

22. 
43. 
87. 

187. 
822. 

2790. 
5. 
5. 
8. 

47. 
35. 

107. 
25. 
12. 
20. 
51. 
115. 
552. 
1342. 

4. 
0. 
0. 
0. 
0. 
0. 
4. 
0. 
0. 
1. 
5. 
7. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
2. 
2. 
0. 
1. 
2. 
1. 
2. 
1. 
6. 
7. 

14. 
28. 
53. 
96. 

277. 
1034. 
777. 

2. 
5. 
16. 
28. 
52. 
15. 
27. 
17. 
30. 
56. 
173. 
794. 

1729. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
9.  
0 .  
0 .  
0 .  

368 



HNF-1679 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 
WL3 0666-BLK 

File ID: lla1196.CNF 

Counted on: 8110199 @16:50 
Detector: AEAll 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
l? 13.7 13.7 474.690 474.690 12.000 3.336 6.000 2.800 
2 1569.8 1569.8 361.028 361.028 10.000 2.982 5.000 1.268 
3 33.0 33.0 303.210 302.968 12.000 1.059 6.000 0.391 
4 122.9 122.9 286.634 286.574 8.000 2.497 4.000 1.583 
5 29.8 29.8 269.349 268.502 10.000 4.069 5.000 1.894 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

4 Th228 
5 

-?sw?u? 

Totals: 

AEA 
Frac 
???I 

0.898 
0.018 

0.054 
0.017 

0.987 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err Activity 
Exp. Obs. Diff. FWHM Rate c/m @95 dlm uCi/ea 

6.275 0.29 16.7 
5.755 5.752 0.0030.01 43.39 1.4 203.2 0.9153-04 
5.487 5.485 0.0020.00 0.86 10.1 5.5 0.2463-05 
5.479 5.485 -.006 4.2 0.1893-05 
5.400 5.410 -.0100.01 2.63 5.9 17.0 0.7653-05 

5.327 0.02 0.84 13.5 3.8 0.1733-05 - - - - - - - - - 
<--valid peaks only--> 47.71 

DETECTOR CALIBRATION 
Energy(MEV) = 4.091 + (0.0046)*Channel 
Energy range (MeV): 4.091 TO 6.447 

(Data reduction compression factor: 1.) 
Efficiency = 0.2179 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
23200.0 100.000 
23200.0 100.000 
23039.7 99.309 

160.3 0.691 

Analyzed by: 
EMB 319 



HNF-1679 REV. 0 
Spectrum lla1196.CNF 

1 Legend: Raw = .... Modeled Peaks = l r 2 r . . ,  etc Display Max.: 7754.0 

5 
5 
5. 
5. 
3....4 
34. 
3 
3 

2 . . . 2  ......... 2 ............................ z . . .  ...................................................................... 2 ............................................................... 2 
2 . . .  
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Raw Data DUmR fbr AFA Spectrum: lla1196.CNF 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
17 1 
181 
191 
201 
2 11 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 
4. 
4. 
5. 
5. 

11. 
41. 
47. 
19. 
12. 
13. 
21. 
49. 
169. 
784. 
1917. 

0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
4. 
7. 
2. 
0. 

- 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
2. 
2. 
4. 

11. 
15. 
33. 
59. 
15. 
18. 
11. 
20. 
56. 
165. 
806. 
1928. 

1. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
1. 
1. 

10. 
1. 
0. 

511 0. 0. 

- 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
2. 
3. 
7. 

10. 
21. 
70. 
17. 
24. 
14. 
26. 
51. 
193. 
805. 
1410. 

0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 

11. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
5. 
0. 
4. 
7. 

24. 
22. 
107. 
18. 
20. 
14. 
27. 
70. 

202. 
780. 
880. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 

20. 
1. 
0. 

0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
4. 
1. 
3. 
3. 

10. 
31. 
31. 

124. 
14. 
17. 
17. 
30. 
82. 
262. 
701. 
382. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
3. 

17. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
3. 
1. 
2. 

13. 
32. 
36. 

150. 
11. 
18. 
11. 
37. 
66. 

276. 
763. 
129. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
2. 
12. 
0. 
0. 

0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
2. 
2. 
5. 
2. 
10. 
37. 
27. 
167. 
14. 
10. 
13. 
32. 
79. 
369. 
933. 
40. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
1. 
3. 

14. 
0. 
0. 

0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
2. 
0. 
0. 
1. 
0. 
2. 
4. 
1. 
8. 
7. 

39. 
29. 
154. 
10 * 
5. 

18. 
33. 
85. 
375. 

1103. 
3. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
4. 
3. 
3. 
0. 
0. 

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
2. 
0. 
0. 
1. 
1. 
6. 
7. 
9. 

49. 
39. 
87. 
17. 
8. 
16. 
40. 
124. 

0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
1. 
0. 
1. 
2. 
1. 
6. 

13. 
32. 
46. 
47. 
17. 
7. 

23. 
41. 
135. 

521. 608. 
1382. 1708. 

3. 0. 
0. 0. 
0 .  0 .  
0 .  0. 
0. 0. 
2. 2. 
1. 1. 
0. 0. 
0. 1. 
1. 1. 
4. 9. 
3. 4. 
0. 0. 
0. 0 .  
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Peak 
ID 
l? 
2 
3 
4 
51 
6 

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 
S99T1346-SAM 

File ID: 12a1275.CNF 

Counted on: 8/10/99 @16:51 
Detector: AEA12 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 - 
4 Th228 
5 
6 Pu239 

Pu2 4 0 

Totals: . 

Peak height 
Initial Final 

13.9 13.9 
1691.0 1691.0 

36.5 36.5 
97.8 97.8 
21.6 21.6 
54.3 54.3 

Peak center 
Initial Final 
474.457 474.457 
360.429 360.429 
301.171 301.110 
285.481 285.387 
268.624 268.064 
226.863 226.882 

FWHM Tau 
Initial Final Initial Final 
14.000 4.120 7.000 6.387 
12.000 3.806 6.000 1.959 
10.000 1.747 5.000 0.980 
10.000 3.415 5.000 2.785 
8.000 2.686 4.000 1.676 
12.000 4.094 6.000 2.986 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count $err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
???? 6.281 0.28 16.8 
0.907 5.755 5.757 -.0020.02 44.57 1.3 
0.016 5.487 5.484 0.0030.01 0.77 10.3 

0.042 5.400 5.412 -.0120.02 2.07 6.7 

0.026 5.147 5.143 0.0040.02 1.27 8.0 

5.479 5.484 -.005 

???? 5.332 0.47 16.3 

5.144 5.143 0.001 ----- --------- 
0.991 <--valid peaks only--> 48.67 

Activity 
d/m uCi/ea 

230.5 0.104E-03 
5.4 0.2443-05 
4.1 0.1873-05 

14.8 0.6663-05 

6.4 0.2893-05 
6.4 0.2893-05 

DETECTOR CALIBRATION 
Energy(MEV) = 4.099 + (0.0046)*Channel 

Energy range (MeV): 4.099 TO 6.454 

(Data reduction compression factor: 1.) 
Efficiency = 0.1973 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
23580.0 100.000 
23580.0 100.000 
23731.4 100.642 
-151.4 -0.642 

322 
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' Spectrum 12a1275.CNF .... 1 Legend: Raw = Modeled Peaks = 1,2,.., etc Display Max.: 9008.7 

6 
.6 

5 
5 
4 .. .4. 
4 
3 

2 ... 2 ...................... 2... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . 2  ......................................................... 2 
2... 
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Raw Data Dump for AEA Spectrum: 12a1275.CNF 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
3 11 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
0. 
1. 
4. 

19. 
30. 
2. 
6. 
3. 

24. 
57. 
21. 
25. 
3. 
2. 

14. 
66. 

742. 
2009. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 

10. 
1. 
0. 

511 0. 

- 
0 .  
0. 
0. 
0. 
2. 
0. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
2. 
0. 
1. 
1. 
1. 
3. 
0. 
5. 

33. 
12. 
1. 
5. 
11. 
13. 
72. 
12. 
22. 
4. 
5. 
15. 
94. 

793. 
1750. 

1. 
0. 
0. 
0. 
0. 
1. 
3. 
1. 
0. 
0. 

11. 
3. 
0. 
0. 

0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
1. 
6. 

32. 
5. 
1. 
5. 
10. 
16. 
106. 
10. 
22. 
2. 
7. 
12. 
98. 

757. 
1367. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 

13. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
3. 
0. 
1. 
6. 

44. 
2. 
1. 
4. 
15. 
5. 

120. 
9. 

18. 
1. 
5. 

14. 
143. 
717. 
834. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 

18. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
1. 
1. 
1. 
1. 
3. 
6. 

48. 
0. 
1. 
7. 

20. 
12. 
88. 
10. 
16. 
2. 
9. 

12. 
168. 
845. 
436. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 

21. 
1. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
7. 

69. 
4. 
0. 
4. 

23. 
10. 

128. 
11. 
9. 
1. 
3. 

20. 
242. 
973. 
173. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
3. 

11. 
2. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
2. 
13. 
67. 
1. 
1. 
4. 

29. 
20. 

112. 
14. 
6. 
1. 
10. 
22. 

315. 
1155. 
69. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
7. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 

14. 
59. 
2. 
3. 
1. 

23. 
28. 
80. 
12. 
2. 
3. 

11. 
27. 

458. 
1516. 

22. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
8. 
0. 
0. 

0. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
3. 
3. 
0. 
0. 
0. 
0. 
0. 
1. 

18. 
50. 
1. 
6. 
6. 

35. 
30. 
42. 
18. 
3. 
6. 

11. 
48. 

532. 
1821. 

10. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
2. 
8. 
0. 
0. 

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
2. 

23. 
26. 
2. 
1. 
6. 

21. 
50. 
28. 
28. 
2. 
1. 

11. 
50. 

675. 
2049. 

7. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
6. 
8. 
0. 
0. 
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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 
S99T1346-DUP 

File ID: 13a1358.CNF 

Counted on: 8110199 @16:52 
Detector: AEA13 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1707.5 1707.5 362.023 362.023 10.000 2.624 5.000 1.184 
2 22.5 22.5 304.070 303.965 30.000 9.848 15.000 15.316 
3 87.6 87.6 287.430 287.393 10.000 3.120 5.000 2.352 
4 21.5 21.5 270.877 270.423 12.000 2.979 6.000 1.394 
5 56.6 56.6 229.408 229.404 10.000 3.505 5.000 2.028 

Peak 
ID Isotope 
1 Pu236 
2 - k " +  

PU238 
3 Th228 
4 
5 PU239 

PU240 

Totals: 

AEA 
Frac 
0.899 
0.014 

0.037 
0.011 
0.028 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count 
Exp. Obs. Diff. FWHM Rate c/m 
5.755 5.752 0.0030.01 44.40 
5.479 5.485 -.0060.05 0.70 
5.487 5.485 0.002 
5.400 5.409 -.0090.01 1.85 

5.331 0.01 0.56 
5.147 5.142 0.0050.02 1.38 
5.144 5.142 0.002 - - - - - - - - - 

<--valid peaks only--> 48.89 

%err 
895 dlm 
1.3 199.5 

12.5 3.3 
4.3 

6.8 11.5 
15.0 2.5 
7.6 6.1 

6.1 

DETECTOR CALIBRATION 
Energy(MEV) = 4.087 + (0.0046)*Channel 

Energy range (MeV): 4.087 TO 6.442 

(Data reduction compression factor: 1.) 
Efficiency = 0.2271 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 0 Recovery 
23712 . Q  100.000 
23711.9 99.999 
23470.4 98.981 

241.6 1.019 

Activity 
uCi/ea 

0.8993-04 
0.1483-05 
0.1933-05 
0.5173-05 
0.1113-05 
0.2743-05 
0.2743-05 

Analyzed by: 
325 



HNF-1679 REV. 0 
Spectrum 13a1358.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8773.0 

5 
. 5  
5 

4 
4 
4 . .3 
23 
2 
2 
2 
1 . .1 ...... 1 ..................... 1.. .......................................................... 1 ..................................................................... 1 
l.... 
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HNF. -1 679 REV. 0 
Raw 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

Data D m p  for 
0 .  0. 
0. 0. 
1. 0. 
0. 0. 
0. 1. 
0. 0. 
0. 0. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 0. 
0. 0. 
1. 1. 
1. 0. 
1. 2. 
4. 1. 
0. 1. 
0. 1. 
5. 3. 

18. 28. 
74. 35. 
4. 6. 
4. 2. 
8. 3. 

31. 25. 
28. 40. 
35. 17. 
15. 20. 
5. 7. 
15. 10. 
47. 42. 
118. 138. 
662. 809. 

1799. 2168. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 1. 
1. 0. 
2. 1. 

11. 6. 
1. 0. 
0. 0. 
0 .  0 .  

AEA Spectrum: 13a1358.CNF 
0. 0. 0. 0 .  
0 .  0 .  0. 0. 
0. 1. 0. 0. 
0. 0 .  0 .  0 .  
0 .  0 .  0. 0. 
0. 1. 1. 0. 
0. 0. 0. 0. 
0. 2. 0. 0. 
0. 0 .  0 .  0. 
0. 0. 1. 0. 
0. 2. 0. 1. 
0. 0. 0. 0. 
1. 0. 0. 0. 
0. 2. 0. 1. 
0. 2. 0. 1. 
1. 0. 0. 0. 
0. 1. 0. 0. 
0. 2. 0. 0. 
1. 0. 1. 0. 
0. 1. 0. 0. 
3. 3. 3. 3. 
8. 5. 5. 11. 

20. 25. 37. 35. 
20. 12. 5. 4. 
4. 4. 3. 4. 
4. 5. 5. 8. 
9. 9. 10. 15. 

22. 18. 14. 10. 
44. 61. 81. 96. 
7. 10. 11. 17. 

21. 27. 31. 19. 
11. 8. 9. 13. 
23. 14. 16. 15. 
46. 50. 61. 59. 
129. 180. 212. 222. 
831. 847. 758. 712. 

2030. 1601. 818. 251. 
0. 0. 0. 0 .  
0 .  0 .  0. 0. 
0. 1. 0. 0. 
0. 0 .  0 .  0 .  
0 .  0 .  0 .  0. 
0. 0. 1. 1. 
0. 1. 0. 1. 
1. 1. 0. 0. 
0. 0. 1. 0. 
1. 0. 2. 1. 

11. 9. 6. 10. 
0. 0. 1. 0 .  
0 .  0 .  0 .  0 .  

0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
1. 
3. 
4. 
13. 
60. 
1. 
8. 
9. 
16. 
16. 
93. 
14. 
14. 
11. 
41. 
64. 

286. 
831. 
65. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
4. 

15. 
0. 
0. 

0 .  0. 0. 
0. 1. 0. 
0. 0. 0. 
0. 2. 0. 
1. 0. 0. 
0. 0 .  0 .  
0 .  0 .  0 .  
0 .  0 .  0 .  
0 .  0 .  0 .  
0. 0. 0. 
1. 1. 0. 
0. 0. 0. 
1. 0. 1. 
1. 0. 0. 
1. 4. 1. 
0. 0. 1. 
1. 0. 1. 
1. 1. 1. 
0. 0. 2. 
4. 2. 6. 
2. 6. 6. 

11. 14. 14. 
59. 65. 63. 
3. 0. 4. 
2. 4. 1. 
6. 5. 6. 

18. 25. 31. 
18. 19. 15. 

116. 95. 57. 
15. 14. 12. 
5. 8. 9. 
5. 15. 9. 

27. 43. 37. 
71. 92. 103. 

319. 401. 572. 
930. 1226. 1470. 

6. 0. 1. 
0. 0 .  0 .  
0 .  0 .  0 .  
0 .  0 .  0. 
0. 0. 1. 
0. 0. 1. 
0. 1. 0. 
0. 0. 0. 
0. 1. 1. 
1. 2. 1. 
2. 4. 4. 
5. 3. 2. 
0. 0. 0. 
0 .  0 .  0 .  
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HNF-1679 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 
S99T1347-SAM 

File ID: 14a1448.CNF 

Peak 
ID 
l? 
2 
3 
4 
5 
6 

Peak 
ID Isotope 
1 
2 PU236 
3 Pu238 

Aula4-l 
4 Th228 
5 
6 PU239 

Pu2 4 0 

Counted on: 8/10/99 @16:53 
Detector: AEA14 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 

10.6 10.6 
1804.8 1804.8 
24.7 24.7 

109.4 109.4 
25.6 25.6 
59.7 59.7 

Peak center 
Initial Final 

474.021 474.021 
360.360 360.360 
302.475 302.388 
285.587 285.582 
268.349 267.980 
227.539 227.535 

FWHM 
Initial Final 
10.000 4.367 
10.000 2.725 
30.000 5.710 
10.000 2.783 
10.000 3.204 
10.000 3.647 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
???? 6.280 0.26 17.4 

0.903 5.755 5.757 -.0020.01 47.53 1.3 
0.011 5.487 5.490 -.0030.03 0.59 13.2 

0.042 5.400 5.413 -.0130.01 2.20 6.1 
0.013 5.332 0.01 0.66 13.7 
0.027 5.147 5.146 0.0010.02 1.44 7.5 

5.479 5.490 -.011 

5.144 5.146 -.002 - - - - - - - - - ----- 
0.995 <--valid peaks only--> 52.42 

DETECTOR CALIBRATION 
Energy (MEV) = 4.099 + (0.0046) *Channel 
Energy range (MeV): 4.099 TO 6.454 

(Data reduction compression factor: 1.) 
Efficiency = 0.2242 CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
5.000 2.869 
5.000 1.218 
15.000 14.996 
5.000 2.190 
5.000 1.579 
5.000 2.209 

d/m 

216.3 
3.6 
2.8 

13.8 
2.9 
6.4 
6.4 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
25277.0 100.000 
25276.8 99.999 
25288.8 100.047 
-11.8 -0.047 

328 

Activity 
uCi/ea 

0.9743-04 
0.1643-05 
0.1253-05 
0.6223-05 
0.1333-05 
0.2903-05 
0.2903-05 



HNF-1679 REV. 0 

Spectrum 14a1448.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9543.3 

6 
.6 

5 
5 
5 
4 ... . 4  
4 
3 
3 

2 . . 2  ...... 2 .......................... 2 . . . .  ................................................... ................................................ 2 .  .. 
.................. 2 



HNF-1679 REV. O 
Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
2. 
0. 
3. 
0. 
0. 
3. 
3. 

42. 
30. 
2. 
3. 
9. 

18. 
54. 
12. 
21. 
4. 
19. 
38. 

134. 
962. 

2239. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 

511 0. 

0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
5. 
1. 
2. 
1. 
0. 
0. 
4. 

27. 
13. 
1. 

16. 
16. 
15. 
47. 
7. 

26. 
8. 

19. 
47. 
135. 
904. 

2000. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
4. 
13. 
1. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
3. 
1. 
1. 
0. 
2. 
1. 
0. 
1. 
0. 
0. 
5. 
6. 

38. 
5. 
3. 
8. 
13. 
18. 
94. 
16. 
35. 
8. 

19. 
52. 

202. 
841. 
1162. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
3. 

15. 
4. 
0. 

0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0 .  
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
2. 

11. 
36. 
8. 
1. 
5. 

15. 
16. 
89. 
11. 
27. 
7. 
19. 
56. 

214. 
764. 
436. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 

10. 
0. 
0. 

14a1448.CNF 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
0. 
0. 
3. 
0. 
4. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 

13. 
48. 
3. 
2. 
5. 

20. 
17. 

152. 
12. 
13. 
11. 
23. 
62. 

245. 
833. 
93. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
5. 

14. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
1. 
1. 
2. 
1. 
2. 
0. 
0. 
0. 
2. 
1. 

13. 
63. 
3. 
4. 
3. 

27. 
21. 

137. 
7. 
7. 

16. 
19. 
58. 

335. 
1027. 

9. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
2. 
4. 
10. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
2. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
1. 
1. 
0. 
1. 
3. 
10. 
61. 
0. 
1. 
3. 

22. 
21. 

123. 
13. 
4. 

13. 
26. 
66. 

0. 
0. 
1. 
2. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
3. 
2. 
1. 
1. 
3. 
1. 
4. 

11. 
83. 
4. 
4. 
10. 
35. 
30. 
76. 
12. 
3. 

10. 
23. 
75. 

395. 531. 
1280. 1485. 

3. 1. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0. 
0. 0. 
2. 4. 
0. 1. 
1. 2. 
1. 2. 
4. 3. 
8. 2. 
0. 0. 
0. 0 .  

0. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
2. 
0. 
3. 
0. 
4. 
3. 

15. 
54. 
5. 
7. 
8. 

44. 
30. 
29. 
11. 
6. 

16. 
31. 
84. 

652. 
1763. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
7. 
3. 
0. 
0. 

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
3. 
4. 

23. 
49. 
2. 
4. 
7. 
19. 
42. 
12. 
20. 
3. 

13. 
31. 

106. 
839. 

2210. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
4. 
4. 
0. 
0. 
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HNF-1679 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 
S99T1347-DUP 

File ID: 15a1519.CNF 

Peak 
ID 
l? 
2 
3 
4 
5 
6 

Counted on: 8/10/99 @16:54 

Geometry number: 1 
Count time: 28802. Sec 

Detector: AEA15 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

klU2-H 
4 Th228 
5 
6 PU239 

Pu2 4 0 

Totals: 

Peak height 
Initial Final 

11.9 11.9 
1707.1 1707.1 
26.1 26.1 
84.2 84.2 
22.4 22.4 
50.3 50.3 

Peak center 
Initial Final 

477.567 477.567 
363.692 363.692 
305.442 305.362 
288.797 288.702 
272.112 271.578 
230.425 230.414 

FWHM 
Initial Final 
12.000 4.278 
10.000 3.072 
10.000 3.218 
10.000 2.486 
12.000 2.426 
14.000 4.287 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac E x p .  Obs. Diff. FWHM Rate c/m @95 
???? 6.278 0.27 17.4 
0.906 5.755 5.754 0.0010.01 45.88 1.3 
0.024 5.487 5.486 0.0010.01 1.23 8.4 

0.034 5.400 5.409 -.0090.01 1.71 8.1 
0.011 5.330 0.01 0.55 16.9 
0.025 5.147 5.141 0.0060.02 1.25 8.1 

5.479 5.486 -.007 

5.144 5.141 0.003 ----- --------- 
0.999 <--valid peaks only--> 50.62 

Tau 
Initial Final 
6.000 3.880 
5.000 1.384 
5.000 0.649 
5.000 1.760 
6.000 1.176 
7.000 2.744 

d/m 

206.3 
7.5 
5.8 

10.6 
2.4 
5.5 
5.5 

DETECTOR CALIBRATION 
Energy(MEV) = 4.081 + (0.0046)*Channel 
Energy range (MeV): 4.081 TO 6.436 

(Data reduction compression factor: 1.) 
Efficiency = 0.2270 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
24316.0 100.000 
24316.0 100.000 
24426.6 100.455 
-110.6 -0.455 

Activity 
uCi/ea 

0.9293-04 
0.3383-05 
0.2593-05 
0.4773-05 
0.109E-05 
0.2483-05 
0.2483-05 



HNF-1679 R W .  O 

Spectrum 15a1519. CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., atc Display Max.: 10680.3 
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Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
1. 
2. 
19. 
58. 
2. 
7. 
6. 

39. 
28. 
86. 
16. 
6. 

16. 
28. 
59. 

437. 
1358. 

2. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
2. 
9. 
0. 

511 0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
2. 
1. 
0. 
6. 

15. 
48 * 
2. 
7. 

13. 
28. 
34. 
46. 
10. 
7. 
7. 
30. 
86. 

595. 
1609. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
7. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
1. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
1. 
3. 

19. 
39. 
0. 
6. 
6. 

40. 
31. 
25. 
26. 
6. 

12. 
30. 
106. 
718. 
1972. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
2. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
3. 
4. 

23. 
25. 
3. 

11. 
9. 

30. 
57. 
8. 

28. 
6. 

12. 
24. 
127. 

15a1519.CNF 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 

19. 
20. 
4. 
5. 
10. 
22. 
68. 
11. 
23. 
4. 

10. 
43. 
145. 

820. 852. 
2129. 1888. 

0. 0. 
1. 0. 
0. 0. 
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0. 
0. 0. 
1. 1. 
2. 0. 
3. 15. 
5. 2. 
0. 0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
7. 

23. 
15. 
6. 
5. 
18. 
15. 
83. 
9. 

35. 
5. 
11. 
44. 
154. 
856. 
1432. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 

11. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
2. 

11. 
42. 
7. 
2. 
7. 
14. 
12. 
82. 
9. 
36. 
5. 
6. 

47. 
172. 
838. 
779. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
15. 
0. 
0. 

0 .  
0. 
0. 
0. 
3. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
1. 
1. 
1. 
7. 

39. 
3. 
0. 

11. 
19. 
22. 

113. 
19. 
11. 
6. 

22. 
59. 

248. 
810. 
317. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
1. 
0. 
3. 

16. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
2. 
3. 

11. 
52. 
4. 
1. 
9. 

22. 
17. 

120. 
18. 
14. 
10. 
19. 
56. 

264. 
925. 
90. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
3. 

13. 
0. 
0. 

0. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
2. 
13. 
68. 
1. 
6. 
6. 

34. 
24. 
101. 
16. 
3. 

19. 
22. 
68. 

356. 
1010. 

20. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
1. 
5. 
5. 
0. 
0. 
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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 
S99T1348-SAM 

File ID: 16a1626.CNF 

Counted on: 8/10/99 @16:56 
Detector: AEA16 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak 
ID 
1 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 
1781.0 1781.0 362.156 362.156 10.000 2.786 5.000 1.284 

2 38.8 38.8 303.904 303.853 10.000 2.935 5.000 0.876 
3 77.6 77.6 287.457 287.325 10.000 2.868 5.000 2.022 
4? 23.7 23.7 270.278 269.849 10.000 2.076 5.000 1.238 
5 172.5 172.5 229.235 229.234 12.000 3.954 6.000 2.337 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

zblnaH- 
3 Th228 
4 
5 PU239 

Pu240 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 

0.848 5.755 5.751 0.0040.01 46.28 1.3 
0.025 5.487 5.482 0.0050.01 1.35 7.9 

0.030 5.400 5.406 -.0060.01 1.64 8.3 

0.079 5.147 5.139 0.0080.02 4.31 4.3 

5.479 5.482 -.003 

???? 5.326 0.50 16.6 

5.144 5.139 0.005 ----- --------- 
0.981 <--valid peaks only--> 53.59 

DETECTOR CALIBRATION 
Energy(MEV) = 4.085 + (0.0046)*Channel 

Energy range (MeV): 4.085 TO 6.440 

(Data reduction compression factor: 1.) 
Efficiency = 0.2226 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
26211.0 100.000 
26211.3 100.001 
25964.4 99.059 

246.6 0.941 

Activity 
d/m uci/ea 
212.2 0.9563-04 

8.4 0.3783-05 
6.4 0.2903-05 

10.4 0.4683-05 

19.4 0.8733-05 
19.4 0.8733-05 

334 Analyzed by: 



HNF-1679 REV. 0 
Spectrum 16a1626.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9496.8 
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Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
13 1 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
3 11 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 0. 0. 

0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
0. 
4. 
3. 
1. 
1. 
5. 
3. 

11. 
60. 

186. 
2. 
3. 
7. 

35. 
40. 
30. 
30. 
6. 
9. 

41. 
93. 
658. 

1876. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
2. 
9. 
3. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
4. 
3. 

18. 
46. 

116. 
2. 
3. 
5. 

25. 
45. 
28. 
29. 
3. 
8. 

25. 
103. 
797. 
2221. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
7. 
4. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
2. 
2. 
2. 
2. 
4. 
4. 

21. 
82. 
74. 
2. 
4. 

12. 
18. 
60. 
18. 
46. 
5. 
12. 
45. 

146. 
905. 

2154. 
0 .  
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
3. 
7. 
0. 
0. 

0 .  
0 .  
0 .  
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
1. 
0. 
3. 
6. 

13. 
98. 
41. 
4. 
4. 
13. 
15. 
63. 
16. 
50. 
7. 

13. 
47. 
155. 
814. 

1759. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 

10. 
0. 
0. 

16a1626.CNF 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
2. 
0. 
4. 
2. 
16. 

100. 
20. 
1. 
6. 

12. 
17. 
80. 
34. 
48. 
7. 

22. 
47. 

221. 
808. 
1036. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 

12. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
1. 
2. 
1. 
1. 
0. 
1. 
0. 
1. 
2. 
1. 
0. 
3. 
4. 
9. 

32. 
157. 
10. 
2. 
7. 
14. 
10. 
84. 
11. 
31. 
9. 

24. 
45. 

214. 
827. 
397. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 

13. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
2. 
1. 
2. 
0. 
1. 
2. 
10. 
41. 

170. 
3. 
2. 
10. 
24. 
15. 

109. 
21. 
23. 
6. 

23. 
56. 

260. 
823. 
99. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
10. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
0. 
3. 
1. 
1. 
2. 
2. 
0. 
2. 
4. 
9. 

39. 
187. 

2. 
3. 
4. 

25. 
17. 

103. 
18. 
8. 
8. 

19. 
62. 

320. 
941. 
11. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
1. 
6. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
1. 
1. 
3. 
1. 
8. 

53. 
197. 

3. 
6. 
4. 

27. 
24. 
99. 
19. 
4. 

16. 
23. 
74. 

425. 
1211. 

4. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
5. 
10. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
2. 
1. 
1. 
1. 
3. 
8. 
8. 

42. 
205. 

3. 
7. 
7. 

40. 
20. 
64. 
24. 
3. 

14. 
22. 
79. 

528. 
1548. 

0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
3. 
6. 
0. 
0. 
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222-5 Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
S99T1348-DUP 

File ID: 17a1762.CNF 

Counted on: 8/10/99 @16:56 
Detector: A m 1 7  
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
l? 13.1 13.1 476.827 476.827 14.000 4.278 
2 1910.4 1910.4 362.592 362.592 10.000 2.961 

Peak 
ID Isotope 
1 
2 Pu236 

3 Pu238 
-&eM! 

4 Th228 
5 
6 Pu239 

(3a52+4" 

Pu240 

Totals: 

36.8 36.8 303.889 303.865 32.000 6.192 
94.7 94.7 288.014 287.999 10.000 3.404 
24.8 24.8 270.061 269.841 10.000 3.108 

187.8 187.8 229.250 229.250 12.000 3.702 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
???? 6.287 0.29 16.6 

0.857 5.755 5.762 -.0070.01 46.44 1.3 

0.017 5.487 5.492 -.0050.03 0.91 9.6 

0.037 5.400 5.419 -.0190.02 1.99 6.6 
0.010 5.335 0.01 0.55 14.7 
0.079 5.147 5.148 -.0010.02 4.26 4.3 

5.779 5.762 0.017 

5.479 5.492 -.013 

5.144 5.148 -.004 ----- - - - - - - - - - 
1.000 <--valid peaks only--> 54.14 

DETECTOR CALIBRATION 
Energy(MEV) = 4.094 + (0.0046)*Channel 
Energy range (MeV): 4.094 TO 6.449 

(Data reduction compression factor: 1.) 
Efficiency = 0.2454 CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
7.000 4.191 
5.000 1.580 

16.000 15.958 
5.000 2.861 
5.000 2.074 
6.000 2.679 

d/m 

193.1 
259.2 

5.1 
3.9 

11.4 
2.2 

17.3 
17.3 

Item Total % Recovery 
Raw spectrum 26002.0 100.000 
Smoothed 26002.4 100.001 
Composite fit 26131.0 100.496 

-129.0 -0.496 Residuals 
337 

Activity 
uCi/ea 

0.8703-04 
0.117E-03 
0.2323-05 
0.1783-05 
0.5143-05 
0.101E-05 
0.7813-05 
0.7813-05 
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Spectrum 17a1762.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10868.9 
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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. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
7. 

53. 
177. 

2. 
3. 
2. 

29. 
25. 
43. 
23. 
1. 
1. 

11. 
47. 

571. 
1870. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
4. 
3. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
2. 
7. 

61. 
130. 
0. 
2. 
5. 

23. 
24. 
20. 
33. 
1. 
5. 
11. 
53. 

685. 
2260. 

0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
7. 
3. 
0. 

Raw Data Dump for AEA Spectrum: 

511 0. 0. 

2. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
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WORKBOOK PAGE: STD1 

HNF-1679 REV. O 
I -  

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Corfd Value = Pu-236 Preparation Value '[e to the power of {(-In2 * Decay Time11040.95)] 

Pu 236 Tracer Recovery = (Total AT Counts I TC -8kg)' 1lEFF 'C236'1OOlPu-236 Decay Con'd Value * SPKV 
Pu 2391240 pCiL = (C239)(Pu 236 Decay Cortd Value)(SPKV)(1000mUL)(DF)(DDF) I [(C236)(SS)(2220000 dpmlpCi)] 

Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Rmovery 1100) 
Pu 238 pCYL = [(Pu 238 dpml(DF)(DDFl(~OOomUL)J I [(Pu-236 T r a m  Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 

Relative Counting Error = Square R w t  of [(1I(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * mi"))] * 1.96 * 100 

ECTION 
LEVELS 
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HNF-1679 REV. 0 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Cored Value = Pu-236 Preparation Value '[e to the power of ((-in2 * Decay Time/iO40.95)] 
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)'C236'100/(Pu-236 Decay Cored Value' SPWEFF) 
Pu 239/240 pCVL = (C239)(Pu 236 Decay Cored VaIue)(SPKV)(lOOOmUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/vCi)] 
Pu 238 dpm = ((Total AT Counts I TC) - Bkg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery / 100) 
Pu 238 vCi/L = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)I / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)] 
Relative Counting Error = Square Root of [(I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] ' 1.96 * 100 
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HNF-1679 REV. O 

WORKBOOK PAGE: SAM3 I - .  
PU 238 and 2391240 : LA-943-128 (VOID) or LA-953-104(B-#)pqw\4' LIQUID I 1 SAMPLE 

IDATE COUNTED I AlJG-10-OD~PU 236 AEA FRAC (C236) I 0.001 
~~~ 

U SAMPLE !SAMPLE VOLUME tn mL ssl 0.100 IPU 238 AEA FRAC (C238) 

c a y  Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Corfd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Time/1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236.1001(Pu-236 Decay Corfd Value * SPKV * EFF) 
Pu 2391240 pCilL = (C239)(Pu 236 Decay Corfd VaIue)(SPKV)(iOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) . Bkg * 1IEFF * C2381- (Pu-238 Tmcar Value 'SPKV *Pu 236 Tracer Recovery I 100) 
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(iOOOmUL)] I [(Pu-236 Tracer Rscavery 1100)(2220000 dprnlpCi)(D glL)(SS)] 
Relative Counting Error = Square Root of [(II(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm + min))] * 1.96 * 100 

AKL Date: 11-Aug-99 

JFR Date: / a  A., 99 
SAMPLE.WB1 REV 1.0 J 

342 

08111199 



HNF-1679 REV. O 

WORKBOOK PAGE: DUP4 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Codd Value = Pu-236 Preparation Value '[e to the power of ((-In2 ' Decay Timd1040.95)] 

236 Tracer Ramvery = (Total AT Counts I TC -6kd 'C236*1001(Pu-236 Decay Cortd Valua * S P W  * EFF) 
2391240 pCilL = (C239)(Pu 236 Decay Codd Value)(SPKv)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpmIpCi)] 
238 dpm =[(Total AT Counts I TC) - Bkg * IlEFF * C238) - (Pu-238 Tracer Value 'SPW 'Pu 236 Tracer Recovery 1100) 

238 pCiL = [(Pu 238 dpm)(DF)(DDF)(lOoOmuL)I I [(Pu-236 Tracer Recavery1100)(2220000 dpmlpCi)(D glL)(SS)] 
lative Counting Error = Square Root of [(lI(Pu 2% cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 
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HNF-1679 REV. O 

WORKBOOK PAGE: SAM5 

ecay Time = Dale Counted -Tracer Praparation Date 
u-236 Decay Cor?d Value = Pu-236 Prepamtian Value '[e to the power of ((-In2 * Decay Timeflo4o.9511 
u 236 Tracer Rmvery = (Total AT Counts I TC -Bkg) 'C236'1001(Pu-236 Decay Corfd Value * SPKV * EFF) 

Pu 2391240 pCiIL = (C239)(Pu 236 Decay Cor?d Value)(SPKV)(IOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpm1pCi)l 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I 100) 
Pu 236 pCilL = [(Pu 238 dpm)(DF)(DDF)(looomUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
Relative Counting Ermr = Square RwI of [(II(Pu 236 cpm * min)) + ( 1  / (Pu 238 or 2391240 cpm * min))] * I .96 * I00 

~~~~ 

alysl: * AKL Dale: 1 I-Aug-99 

Signature d Chemist: u6.R, N L  JFR Dale: /;I A M 9 9  
SAMPLE.WBl REV 1.0 U 943128ML ' J '  
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HNF-1679 REV. 0 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Co$d Value = Pu-236 Preparation Value '[e lo the pmuer of ((-In2 * Decay TimellO4o.95)~ 
Pu 236 Tracer Recovely = (Total AT Counts I TC -Bkg) *C236'1001(Pu-236 Decey Corvd Value * SPKV * EFF) 
Pu 2391240 pCIIL = (C239)(Pu 236 Decay Cortd Value)(SPKV)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * 1IEFF * C2381- (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Rsmvaly I 100) 
Pu 238 pCYL = [(Pu 238 dpm)(DF)(DDF)(1000mUL)I I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
Relative Counting Error = Square Root of [(II(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

nalysl: - A A K l  Date: 11-Aug-99 

ignatvra of Chemist: JFR Date: /a Aw 97 
SAMPLE.WB1 REV 1.0 L/ 943128ML I J '  

345 
08111199 



HNF-1679 REV. 0 

Pu-238 Decay C d d  Value = Pu-236 Preparation Value *[e to the power of ((-In2 * Decay Timd1040.95)] 
236 Tracer Recovery (Total AT Counts I TC -0kg) 'C236'1001(Pu-236 Decay Corfd Valua * SPKV' EFF) 

~ P U  2391240 pCiIL = (C239)(Pu 236 Decay Covd Value)(SPKV)(1000mUL)(DF)(DDF) I [(C238)(SS)(D gIL)(2220000 dprnlpCi)] 

m = [(Total AT Counts I TC) - Ekg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracar Recovery I too) 
Pu 238 pCiIL = [(Pu 238 dpm)(DF)(DDF)(IOOOmUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D gIL)(SS)] 
Relative Counting E m r  = Square Rwt of [(II(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * too I 

7.0' 
90.6 n 

slyst: AKL Date: 1 I-Aug-99 

Signature of Chemist JFR Date: /2h,* 9P 
SAMPLE.WB1 REV 1.0 943128ML 
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HNF-1679 REV. 0 
WORKBOOK PAGE: DUPE 

AMPLE VOLUME in mL 0.100~~PU 236AE4 FRAC (C238) 0.017 
SAMPLE DILUTION FACTOR DF~I l.OOOlPU 239AEA FRAC (C239) 11 0.079 

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)1 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) 'C236*lOOl(Pu-236 Decay Corr'd Value * SPKV * EFF) 
Pu 2391240 pCYL = (C239)(Pu 236 Dewy Corfd VaIue)(SPKV)(lOOOmUL)(DF)(DDF) I [(C2361(SS)(D g/L)(u20000 dpmlpCi]] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IIEFF * C2361- (Pu-236 Tracer Value 'SPKV 'Pu 236 T r a m  Recovery 1100) 
Pu 236 pCYL = [(Pu 236 dpm)(DF)(DDF)(lOOomUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dprnlpCi)(D glL)(SS)l 
Ralative Counting Error = Square Root of [(lI(Pu 236 cpm * min)) + (1 I (Pu 236 or 2391240 cpm * min))] * 1.96 * 100 
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HNF-1679 REV.  0 

OPPORTUNISTIC ANALYTES 

(APPENDIX A) 
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