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WASTE MANAGEMENT LABORATORY 

. TANK 241-U-103, GRAB SAMPLES, 
3U-99-1,3U-99-2 and 3U-99-3 

ANALYTICAL RESULTS FOR THE FINAL REPORT 

This document is the final report for tank 241-U-103 grab samples. Three grab samples were 
collected from riser 13 on March 12, 1999 and received by the 222-S laboratory onMarch 15, 
1999. Analyses were performed in accordance with the Compatibility Grab Sampling and 
Analysis Planfvr Fiscal Year 1999 (TSAP) (Sasaki, 1999) and the Data Quality Objectives for 
Tank Farms Waste Compatibility Prvgram (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). 

Aadearance and Samale Handling 

The sample breakdown diagrams (Attachment 1) are provided as a cross-reference for relating the 
tank farm customer identification numbers with the 2224  Laboratory sample numbers and the 
portion of sample analyzed. Table 2 provides the appearance information. 

3U-99-1 
This sample was collected at a depth of 304 inches. Visual observation indicated that the sample 
was an opaque yellow liquid with fifteen- percent gray-white crystalline solids. No organic layer 
was observed. 

The solids were allowed to settle and the liquid portion of the sample was decanted. One 
10-gram solid sample and two 10-gram liquid samples were submitted to the laboratory for 
analysis of inorganic analytes and radionuclides. 

3U-99-2 
This sample was collected at a depth of 393 inches. Visual observation indicated that the sample 
was an opaque yellow liquid with thirty- percent gray-white crystalline solids. No organic layer 
was observed. 

The solidswere allowed to settle and the liquid portion of the sample was decanted. One 
IO-gram solid sample and two 10-gram liquid samples were submitted to the laboratory for 
analysis of inorganic analytes and radionuclides. ' 

3 
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15% 

. 

Opaque yellow liquid with 
gray-white crystalline 
solids; no organic layer was 
observed. 

3u-99-3 
This sample was collected at a depth of 470 inches. Visual observation indicated that the sample 
was an opaque yellow liquid with thirty- percent gray-white crystalline solids. No organic layer 
was observed. 

30% 

The solids were allowed to settle and the liquid portion of the sample was decanted. One 
10-gram solid sample and two 10-gram liquid samples were submitted to the laboratory for 
analysis of inorganic analytes and radionuclides. 

Opaque yellow liquid with 
gray-white crystalline. 
solids, no organic layer was 
observed. 

Table 2: Appearance Information for Tank 241-U-103 Grab Samples . 

30% 

.... 

3U-99-1 

Opaque yellow liquid with 
gray-white crystalline 
solids; no organic layer was 
observed. 

3U-99-2 

3u-99-3 

03/12/99 

0311 2/99 

0311 2/99 

..... 

03/15/99 

03/15/99 

03/15/99 

304 

393 

470 

Analvtical Results Summary 

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

As noted in the appearance information in Table 2, the solid material collected from 
Tank 241-U-103 grab samples was a gray and white crystalline salt. It was impossible to separate 
the different colored material. Obtaining reproducible results with this non-homogenous material 
was very difficult and may have been the main reason for the large difference between the sample 
and duplicate measurements for many of the analyses. 

4 
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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. 

A relative percent difference (RPD) outside of the required range 030% for solids) was reported 
for one subsample. The nonhomogeneous material and small sample size required for this analysis 
made it difficult to obtain reproducible results. The high RPD was due to sample inhomogeneity 
and no reanalysis was performed. 

The standard recoveries were within the required limits of 80% - 120%. 

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-U-103 Grab Samples 100% ofthe thermograms showed weight loss beyond 200°C. The 
results for all subsamples were the sum of two weight loss steps. More information may be 
obtained by examining the raw data. 

A RPD outside of the required range (>30% for solids) was reported for one subsample. The 
nonhomogeneous material and small sample size required for this analysis made it difficult to 
obtain reproducible results. The high RPD was due to sample inhomogeneity and no reanalysis 
was performed. 

The standard recoveries were within the required limits of 80% - 120%. 

Bulk Density 

Bulk density was performed on the solid subsamples as required by the TSAP (Sasaki, 1999). 
The results of the bulk density test ranged from 1.5 g/mL to 1.64 g/mL. The bulk density results 
were greater than the 1.5 g/mL used to determine the solid total alpha activity notification limit 
stated in the TSAP (Sasaki, 1999). Therefore, the bulk density result of 1.64 g/mL was used to 
recalculate the solid total alpha notification limit for the tank. There were no quality control (QC) 
parameters stated in the TSAP (Sasaki, 1999) for these samples. 

- 
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Specific Gravity (Sp.G) 

Specific gravity analysis was performed in duplicate on direct liquid subsamples. The standard 
recoveries were within the control limits of the laboratory and the RPDs 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 solid subsamples were prepared for analysis by performing a 
water digest. This is indicated by a “W 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%. 

pH 

The pH analysis was required for both the solid and liquid portion of the samples. However, the 
concentration of hydroxide in the liquid samples indicated a meaninghl pH result would not be 
obtained. Therefore, with concurrence from the customer, the pH analysis on the liquid portion 
of the samples was not performed. The solid subsamples were prepared for analysis by 
performing a water digest. This is indicated by a “ W  in the aliquot class (A#) column in Table 1.  
The standard values were within the required limits (fO. 1 pH unit) and the RPDs were less than 
20%. 

NHJ - Ammonia 

The N H 3  analysis was performed on a direct aliquots of the liquid subsamples as indicated by a 
blank in the A# column in Table 1. The spike recovery was within the required limits of 
75%-125%, the standard recovery was within the required limits of 80%-120% 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 solid subsamples were prepared for analysis by performing a 
water digest. This is indicated by a “ W  in the A# column in Table 1. 

The required analytes were fluoride (F-), chloride (CT), nitrate (NO?), nitrite (NO’?, phosphate 
(PoiJ) 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. 

High RPDs (>20%) were reported for F-, NO?, POL3 and SO,“. The information is presented in 
Table 3. The chemist noted that the high RF’Ds were due to sample inhomogeneity and no 
reanalyses were requested. More information may be obtained by examining the raw data. 

6 
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Table 3. Ion Chromatography RPD Failures 

S99T000548 

S99T000559 

S99T000537 

S99T000558 

F- 23% 
so4-2 32.9% 

NOi 26.4% 
so," 21.5% 

poi3  29.3% 

poi3 123% 
so4-2 28.1% 

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

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 solid subsamples were prepared for 
analysis by performing an acid digest as indicated by an "A" in the A# column in Table 1. 

Thetequired analytes were aluminum (AI), chromium (Cr), iron (Fe), manganese (Mn), sodium 
(Na), nickel (Ni) and zirconium (2%). 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. 

High RF'Ds (>20%) were reported for Cr, Fe and Mn on one sample, the solid portion of 3U-99-3 
(S99T000557). It should be noted that these failures occurred on the acid digested sample 
aliquots and in certain matrices, some metals may not be completely or uniformly dissolved by the 
acid digestion process. Since the concentration of Fe and Mn was less than ten times the 
detection limit and the precision of the analysis was decreased, no reanalysis was requested. The 
RF'D failure for Cr was due to sample inhomogeneity and no reanalysis was requested. 

Matrix spike recoveries outside of the 75% to 125% control limits as set by the TSAP 
(Sasaki, 1999) were reported for one sample analyzed for AI and Na. This was attributed to the 
high concentration of these analytes in the sample with respect to the amount of spike standard 
added. A post digestion spike analysis was performed as an additional instrument performance 

- 
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3u-99-1 
(S99T000552) 

AI 
, Na 

check. The post digestion spike recovery for Al was 95.65%. The post digestion spike recovery 
for Na was 101.09%. More information may be obtained by examining the raw data. 

The AI and Na results were more than four times the concentration of the spike added. .This high 
concentration made it difficult to add sufficient spike to perform a meaningful analysis. 
Therefore, the assessment of the accuracy of the. measurement for this analyte was also made by 
compiirison of the sample results to those of a serial dilution of the sample. The serial dilution 
was performed by preparing and analyzing an additional five-fold dilution of the sample. The 
result obtained from this analysis should be within + 10% of the undiluted sample result. The 
results of this comparison are presented in Table 4 and indicate the accuracy of this analysis was 
acceptable. . .  

75.14 79.508 5.8% 
914.0 . 974.91 6.7% 

Table 4: ICP Serial Dilution Results 

Percent Difference = [ABS(Sample - Serial Dilution)]/Sample] X 100 

High standard recoveries (>125%) were reported for Na on the acid digest portion of the 
samples. These high recoveries could have been due to leaching of the glassware during the 
digestion process or contamination from sample handling (talcum powder from the surgeon's 
gloves worn by the analysts). No reanalysis was performed, as it was difficult to avoid 
contamination from these processes. 

Inductively Coupled Plasma/Mass Spectroscopy (ICPhWS) - 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 solid subsamples were prepared for analysis 
by performing an acid digest as indicated by an "A" in the A# column in Table 1.  

High RPDs (>20Y0) were reported for two samples. These high RPDs were attributed to sample 
inhomogeneity and no reanalyses were requested. 

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

8 



TICITQC - Total Pnorganic/Qrganic Carbon 

The TICROC 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,OOOwgC/mL for liquid and 3O,OOOwgC/g for solids. 

For the TIC/TOC 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. 

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. 

A high'TOC spike recovery (126%) was reported for one sample. This spike failure was due to 
matrix interferences. No reanalysis was requested: 

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

Radionuclide Analyses 

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, Solid subsamples were prepared for analysis by 
performing a fusion digest in duplicate. The fusion digest is indicated with an "F" in the A# 
column in Table 1.  

All liquid AT results were below the total alpha activity action limit of 61.5 pCi/mL. All solid AT 
results were below the total alpha activity limit of 37.5 HCig (based on a bulk density of 
1.64 g/mL). 

A high'RPD (39.6%) was reported for one subsample. The results were near the detection limit 
which decreased the precision of the analysis. No reanalyses were requested due to the'low alpha 
activity in the samples. .More information may be obtained by examining the raw data. 

The standard recoveries were within the required limits of 70%-130% and the spike recoveries 
were within the required limits Of 75% - 125%. 

9 
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GEA - Gamma Energy Analysis 

The gamma energy (GEA) analyses were 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 hsion digest as indicated by an "F" in the A# column in Table 1. 

The required isotope was 137Cs. The results for "Co 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. 

Actual detection limits for GEA analytes are not currently available. The latest GEA software 
does not report a minimum detectable activity (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%-12O% and the RPDs were less 
than 20%. 

'OSr - Strontium 90 

90Sr analysis was performed in duplicate on direct subsamples as indicated by a blank in the A# 
column in Table 1. The solid subsamples were prepared for analysis by performing a hsion digest 
as indicated by an "F" in the A# column in Table 1. 

A small amount of ?Sr  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%. 

241Am'- 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 solid subsamples were prepared for analysis by 
performing a hsion digest as indicated by an "F" in the A# column in Table 1. 

A high RPD (>20%) was reported for one sample. The sample was analyzed twice with no 
improvement in the RPD. No further reanalysis was requested. 

The standard recoveries were within the required limits of 80%-120%. 

10 
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Pu - Plutonium 239/240 mn40 

ugn40Pu 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. 

A high RPD (>20?40) was reported for one sample. The results were near the detection limit 
which decreased the precision of the analysis. No reanalysis was requested. 

The standard recoveries were within the required limits of 70%-13O%. 

Comaatibilitv BroPram 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). For waste compatibility energetics 
decision concerns, the exothedendotherm ratiqmust be less than one (1). This requirement is 
satisfied for all samples. The exotherm and endotherm calculated ratios are.presented in 
Attachinent 2. 

Nitrate (NO;), Hydroxide (OH-) 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 241-U-103 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 3. 

Plutonium (239n40Pu) - Criticality Decision Rule 

ugn40Pu analysis was performed to evaluate criticality safety for waste transfers. This analysis 
was performed in duplicate on direct subsamples of the drainable liquids. The results for the 
subsamples were below the lower criticality prevention limit of 6.2 E-2 pCimL (0.001 g/L) stated 
in the compatibility DQO. 

Uranium (U) - Criticality Decision Rule 

U analysis was performed in duplicate on direct subsamples to evaluate criticality safety for waste 
transfeis. No attempt was made to reconcile the U concentration with the u%'u equivalents. 

11 
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Procedures 

Table 5 lists the analytical procedures used for performing the sample analyses. Abbreviations for 
analyses are defined in the table notes. 

Table 5. Analytical Procedures 

DSC 

TGA 

Bulk Density 

Sp.G. 

NH3 

IC 

ICP 

ampie Prepamlion 
Portion Pmedure+ 

Solidniquid NIA LA-514-114 Rev. D-2 

Solidniquid NIA LA-514-1 14 Rev. D-2 

2 
Solid I NIA LO-160-103 Rev. B-0 

LA-519-132 Rev. B-0 

Liquid I NIA LA-510-112 Rev. E-0 

Liquid I NIA . LA-631-001 Rev. D-0 

LA-505-101 Rev. G-1 

NIA 

Solid 

Liquid 
LA-533-105 Rev. F-0 

Solid LA-505-163 Rev. B-1 

Liquid LA-504-101 Rev. E-0 
LA-505-161 Rev. C-3 

12 
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ICPlMS 

TICTOC 

PH 

OH 

Alpha 

GEA 

"SI 

Solid 

Liquid 

SolidLiquid 

Solid 

Liquid 

Solid 

Liquid 

Solid 
Liquid 

Solid 

Liquid 

Solid 

Liquid 

Solid 

Liquid 

Solid 

Liquid 

LA-505-163 Rev. B-1 

LA-504-101 Rev. EO 

NIA 

LA-505-101 Rev. G-1 

NIA 
. ' I  

LA-505-101 Rev. G-1 

NIA 

LA-549-141 Rev. G-0 
NIA 

LA-549-101 Rev, G-0 

NIA 

LA-549-101 Rev. G-0 

NIA 
~~ 

LA-549-101 Rev. G-0 

NIA 

LA-549-!01 Rev. G-0 

NIA 

LA-506-101 Rev. A-1 

LA-342-100 Rev. F-2 

LA-212-106 Rev. C-X 

LA-211-102 Rev. D-1 

LA-508-101 Rev. G-0 

LA-548-121 Rev. F-0 

LA-953-104 Rev. B-1 

LA-953-104 Rev. B-1 

LA-220-101 Rev. E4 

12,/ 
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Abbreviations: 
N/A 
DSC = differential scanning calorimetry 
TGA = thermogravhetric 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 
90Sr = strontium 90 
*)%'u =plutonium 239 
2 4 1 b  = americium 241 

=not applicable (these are direct samples) 

- 
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W 
-I 
a, 
25 
c/) 
a 

cu 
c9 
Ln 
0 
0 
0 
L 
a, 
a, Cn 

-I 
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U-I03 GRAB SAMPLE BREAKDOWN Attachment 1 

311-99-2 

S99T000533 
.. . ... ... . .. .. . ... ... . .. H 

Settled Solids I Liquid 

ARCHIVE 

DENSITY 
..... 

S99T000542 
TICTOC 

ARCHIVE 

CJ 
S99T000544 

S99T000554 S99T000556 S99T000558 
ACID H 2 0  
DIGEST DlGEST 
ICP/MS-U ICANICNS 

FUSION 
AM241 
M 

S99T000548 
DSC 
TG4 
SPG 
PH 
OH 
IGANIONS 
ICP 
TICTOG 
NH3 

S99T000547 
PU239 
AM241 
GEA 
SR90 
ICPIMS-U 
ALPHA 

ALPHA 



U-I03 GRAB SAMPLE BREAKDOWN Attachment 1 

3u-99-3 

S99T000534 
.. . . .. . ... ... . ... ... . B 

r-- 
..... 

TICTOC 

S99T000541 

Settled Solids I Liquid 

S99T000543 

ACID H 2 0  
DIGEST 
ICPIMS-U ICANIONS 

DIGEST 

S99T000555 S99T000557 S99T000559 
FUSION 
AM241 
tEA 

ARCHIVE 

S99T000545 

I 
I t  

S99T000548 
DSC 
TGli  

PH 
OH 
ICANIONS 
ICP 
TICTCC 
NH3 

SPG 

S99T00054.9 
PU239 
AM241 
GEA 
SR90 
ICP/MS-U 
A L P M  

0 
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ADDITIONAL DSC RESULTS FOR TANK U-103 GRAB SAMPLES 

ATTACHMENT 2 
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Attachment 2. Additional DSC Results for Tank 241-U-103 Grab Samples 

Energy Ratio = Exothennic Energy hdothennic Energy 
* - This ratio must be < 1 for Compatibility Energetics 
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WASTE COMPATIBILITY CORROSION RULES 

ATTACHMENT 3 
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Attachment 3. Waste Compatibility Corrosion Rules for 241-U-103 Grab Samples 

I 3.0 M < [NO,] = 5.5 M? I 0.3 c [Om 10 M? = 1.2 M? 
I I 

E3 
CJ 

I I I I .e= 1.0 M? I 0.010 M o [Om .e= 8.0 M? I 0.011 M * [N021 5.5 M I [NO,]/([OW + [NOz]) c 2.5? 
I I I 

Duplleate NO2 1 27EW5 2.761 1.8 M <  pUOs] -3.0 M? 10.1 M " fN0;i e [Ow 10 M? ws 0.4 [NOJ? 
YE3 I YES YES 

I I I  I 3.0 M [NO,] = 5.5 M? I 0.3 o [Om 10 M? >c 1.2 M? I 



HNF-1668, Rev. 0 

Attachment 3. Waste Compatibility Corrosion Rules for 241-U-103 Grab Samples 

. . .  I I 
Supemate OH 326E+04 1918 

Sample NO1 1 34E+05 2.913 1.0 M e  [NO31 - 3.0 M? la1 M a  Irco,] e [Om 10 M? P 0.4 * PO,]? 
YES I YES YES 

I I  I 1.3 o [Om 10 M? 

3.0 M .c VO31 0 5.5 M? I 
I 

0.3 e [OW < 10 M? = 1.2 M? 
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01-jun-1999 09:55:39 
A-0002-1 

RISER: 13 
SEGMENl 

SEGMENl 

ix 
8 

Page: 1 

Tabte 1. Data S m r y  Report. 
U-103 GRAB2 

#: 3U-99-1 

PORTION: Decanted Suwrnate (Liquid Grab Sludge) 
I I  I I I I I I , 

lil. 

D i l .  

Sludge (from Liquid Grab Sample): Sludge (from LiQuid Grab Sample) 
I I  I I I I I I I I I I I 



01-jun-1999 09:56:17 
A-0002-1 

Page: 2 



Page: 1 

s a d e #  R A# Analyte Unit Standard X Blank 

15-jun-1999 08:55:55 
A-0002-1 

Result Duplicate Average RPD X Spk R e c  X Det L im i t  Count E r r %  

Table 1. Data Sunnary Report. 
U-103 GRAB2 

0 



01-jun-1999 09:56:37 
A-0002-1 

Page: 3 

Tabte 1. Data Sumnary Report. 
U-103 GRAB2 

RISER: 13 
SEGMENT #: 3U-W-2 

SEGMENT PORTION: Decanted Suwrnate (Liuuid Grab Sludge) 
I I 

w 
0 

Sludge (from Liquid Grab Sawle):  Sludge (from Liuuid Grab sawle )  
I I  I I I I I I I I I I 



01-jun-1999 09:57:13 
A-0002-1 

Page: 4 



15-jun-1999 08:55:56 
A-0002-1 

Analyte h i t  Istandad XI Blank] Result1 Duplicate1 Average1 RPD X 

RISER: 13 
SEGMENT #: 3U-99-2 

SEGMENT PORTION: Di 

Spk Rec X Det L i m i t  C a t  Err% 

Page: 2 

Table 1. Data Sunnary Report. 
U-103 GRAB2 

Suwrnate (Liauid Grab Slu  

0 



01-jun-1599 09:57:33 
A-0002-1 

Page: 5 

Table 1. Data S m r y  Report. 
U-103 GRAB2 

RISER: 13 
SEGMENT #: 3U-59-3 

SEGMENT PORTION: Decanted Supernate (Liquid Grab Sludge) 

Sludge (from Liquid Grab Sample): Sludge (from Liquid Grab Sample) 0 
I I I I I I I I I I I 



01-jun-1999 09:58:08 
A-0002-1 

Page: 6 

0 



15- jun-1599 08:55:57 
A-0002-1 

S m I &  R 

Page: 3 

A# Analyte Unit  standard X Blank Result D w l i c a t e  Average RPD X SDk Rec X Det L i m i t  Count Err% 
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CHAIN OF CUSTODY 
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Q, 

a l i  







HNF-1668 REV. 0 

SAMPLE ~ I A N D L I N G  
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Page: 1 HNF-1668 REV. 0 worklistrpt Version 2.1 OSIlSl9S 
03/16/99 09.34 LABCORE Data Entry Template for Worklist# 28815 

htrnment: NONE Book # f= Analyst: 

Method: Adm nDataEntry RevlMod 6-l 
Worklist Comment: U103 FOR #BRKDWNl RLC 

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

99d00104 U-103 GRAB2 1 SAMPLE S99T000532 0 @BRKDWNI DOSERATE LIQUID N/A .d/h mrad/hour 

99000104 U-103 GRAB2 1 SAMPLE S99T000532 0 @BRKDWNl SEALNUM LIQUID N/A //!* 
99000104 U-103 GRAB2 1 SAMPLE S99T000532 0 @BRKDUNI ETCHNUM LIQUID N/A 30'@-/ 
99000104 U-103 GRAB2 1 SAMPLE S99T000532 0 @BRKDUNI APPEAR02 LIQUID N/A LCa 
99000104 U-103 GRAB2 1 SAMPLE S99T000532 0 @BRKDUNl SAMPAMTZ LIQUID N/A j2'5 mL 

I 

99000104 U-103 GRAB2 1 SAMPLE S99TD00532 0 @BRKDWNI STLSLDOl LIQUID N/A ,/6 x 

99000104 U-103 GRAB2 1 SAMPLE S99T000532 0 @BRKDWNl COLOR-01 LIQUID N/A bp,i 
99000104 U-103 GRAB2 1 SAMPLE S99T000532 0 QBRKDWNI ORGVOLOZ LIQUID N/A mL 

Final page for worklist # 28815 

/ <  3 -/6-c;S; 
Anslyst bjgnattwe Vate 

Datu Entry Comments: 

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

4 1  



Page: I worklistrpt Version 2.1 0511.5195 
03/16/99 09:3.5 

HNF-1668 REV. 0 

LABCQRE Data Entry Template for Worklist# 28816 

Analyst: Instrument: NONE Book # 

Rev/Mod G1/ 
Worklist Comment: U103 FOR #BRKDWNl RLC 

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

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRABZ 

99000104 U-103 GRABZ 

99000104 U-103 GRABZ 

99000104 U-103 GRABZ 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

S99T000533 0 

S99T000533 0 

S99T000533 0 

S99T000533 0 

S99T000533 0 

S99T000533 0 

S99T000533 0 

S99T000533 0 

@BRKDWNI DOSERATE 

@BRKDUNI SEALNUM 

@BRKOUNI ETCHNUM 

@BRKDUNl APPEAR02 

@BRKDUNl SAMPAMTZ 

@BRKDWNl STLSLDOI 

@BRKOUNI COLOR-01 

@BRKOUNI ORGVOLOZ 

LIQUID N/A ,A!(fl mradlhour 

LIQUID N/A //O/g 
LIQUID N/A 3k-H-2 

LIQUID N/A /& mL 

LIQUID N/A -= % 

mL 

qd LIQUID N/A 

LIQUID N/A 

Final page for worklist # 28816 

Dutu Entry Comments: 

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

42 



Page: 1 
HNF-1668 RN. 0 worklistrpt Version 2. I OS/IS/9S 

03/16/99 09:36 LABCORE Data Entry Template for Worklist# 28818 

Analyst: Instrument: NONE Book # 

Method Admi 

Worklist Coment:  U103 FOR #BRKDWNl RLC 

MATRIX ACTUAL FOUND DL UNIT GROUP PROJECT 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

S TYPE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

1 SAMPLE 

SAMPLE# R A - - - - - - -TEST- - - - - -  

S99T000534 0 @BRKDWNl DOSERATE 

S99T000534 0 @BRKDWNl SEALNUM 

S99T000534 0 @BRKDWNI ETCHNUM 

S99T000534 0 @BRKDWNI APPEAR02 

S99T000534 0 @BRKDWNI SAMPAMTZ 

S99TDD0534 0 @BRKDWNI STLSLDOI 

S991000534 0 @BRKDWNI COLOR-01 

S991000534 0 @BRKDWNl ORGVOLO2 

LIQUID N/A d/fl mrad/hour 

LIQUID N/A /,$I9 
LIQUID N/A -?/ 1.52q-3 

LIQUID N/A 

LIQUID N/A 1 2 5  mL 

LIQUID N/A 3 % 

LIQUID N/A 

LIQUID N/A $r mL 

Finall page for worklist # 28818 

- 6 - 5 9  
Analyst Sjfjnafire Date 

Dutu Entry Comments: 

Units shown for QC (SPK & SlD) may not reflct the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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SAMPLE PREPARATIONS 
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2B HALL a002/003 
U L ) I L O / Y Y  1 a : I L  FAA J121145 

Page: I It worklistrpt Version 2.1 05/15/95 
04/07/99 11:24 

HNF-1668 REV. 0 

LABCOkE Data Entry Template for Worklist 29212 

Analyst: -Azfi2& Instroment: FUSOl Book# Mf& 
Method: LA-549-141 RevIMod 4- 0 
Worklist Comment: U103 GRAB2, FUSION01 skm 

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

1 BLNK-PREP FUSlMiOl SOLlD I .am N/A g/L 

FUSlONOl SOLID U/A aow4 S/L 99000104 U-103 GRAB2 2 SAMPLE S995000551 0 F 

99000104 U-103 GRAB2 3 SAMPLE SWTO00551 0 DOSE-02 SOLID 

99000104 U-103 GRAB2 4 DUP S991000551 0 F FUStDNOl 

99000104 U-103 GRAB2 5 DUP S991000551 0 DOSE-02 

99000104 U-103 M E 2  6 S N P L E  , S99T000554 0 F FUS IMiO 1 SOLID 

mrsdlhour 

S/L 

mrad/hour 

S/L 

mrad/hour 

15sq L__3 ‘ a5d-Q 

L5M5 ,-> * a a 4  
99000104 U-103 GRAB2 7 SAMPLE sWT000554 0 DOSE-02 SOLID NI.4 0 
99000104 U-103 GRAB2 a DUP S99TO00554 D F SOLID 2.1180 aura 
99000104 U-103 GRAB2 9 DUP 5957000554 0 D O S E 4 2  

SOLID N/A 49 mrad/hour 

99000104 U-103 GRAB2 10 SAMPLE S99TOD0555 0 F SOLID 

99000104 U-103 GRABZ 11 SAMPLE S99T000555 0 ’DOSE-02 
* S l S 3  - 

99000104 U-103 GRABZ 12 DUP S99T000555 0 F FUSlMlOl 

99000104 U-103 GRRB2 13 DUP sPm000555 0 DOSE-02 SOLID , 4 9 47 il/A mrad/hour 
1S4?q *&Sd 

- Final page for worklist.# 29212 1 
P*&. Analyst Signature / @ o < w  Date 



04/12/99 14:05 FAX @lo02 

Page: 1 worklistrpt Version 2.1 05/15/9S 
04/07/99 1125 HNF-1668 R N .  0 LABCORE Data Entry Template for Worklistd 29213 

n 

Analyst: Instrumenti H2001 Book# MJA 
Method LA-50 ' 6-/ 
Worklist Comment: U103 GRAB2, H20DIGO1 skm 

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

1 BLNK-PREP HZWlGOl 

99000104 U-103 GRAB2 2 SAMPLE S99T000553 0 W HZOOlGOl 

99000104 U-103 GRAB2 3 SAMPLE S991000553 0 DOSE-02 

99000104 U-103 GRAB2 4 DUP S991000553 0 U H2ODlGO1 

99000104 U-103 GRAB2 5 OUP S991000553 0 OOSE-02 

99000104 U-103 GRAB2 6 SAMPLE SWT000558 0 U H2ODlGOl 

99000104 U-103 GRAB2 7 SAMPLE 5991000558 0 DOSE-02 

99000104 U-103 GRAB2 8 DUP S991000558 0 U ' H2ODIGOl 

99000104 U-103 GRAB2 9 OUP S991000558 0 DOSE-02 

. rIelJ 4 .tbO/ 

.5072J 4 -JQd 

q 2 8 b  J - . / O b /  

. 47677 /Out 

99000104 U-103 GRAB2 10 SAMPLE SWT000559 0 U H2CmIGOl 
. 4 ? 3 0 J  - . m - P  

9W00104 U-103 GRAB2 11 SAMPLE S991000559 0 DOSE-02 

99000104 U-103 GRAB2 12 DUP S991000559 0 U HZWlGOl 

99000104 U-103 GRAB2 13 DUP S99T000559 0 DOSE-02 
. 5Jb4J - . J ~ D R  

' I  O0 NIA glL SOLID - 
SOLID NIA 3.187 g11 

SOL IO SIP 5.07L 

S O L I 0  NI.4 $2 O b  

SOLID .4.967 
SOL10 75 73' 

SOLI0 NIA Lf.730 911 

SOLID NIA 43 -- mradlhour 

N I A  g l L  

SO110 y3 ys/ NIA mradlhour 

g l L  

SOLID UIA 75 mrad/hour 

NIA g l L  

-- N I A  mradlhour 

mradlhour 
luL 

SOLID N I A  

SOLID $73' ClL' NIA g l L  

SOLID &lo bb 'NIA mradlhour 

Units shown for QC (SPK & S D )  my not reflect the actual units. DL = Detecfion Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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worklistrpt Version 2.1 DS/lS/9S HNF-1668 REV. & Page: I 
04/07/99 1123 LABCORE Data Entry Template for Worklistkl29211 

A 

Method LA-50;-163 R ~ l M o d  2-1 
W o r m  Comment: U103 GRAB2, ACIDIGOl skm 

Analyst: z Instrument: A C W l  Book # Lu &? i4 2.54 e4dr.lrk 
K Jirrb fh hw 

a&: 

WTRIX ACTUAL FWND DL UNIT GRLWP PROJECT S TYPE SAMPLE# R A - - - - - - -TEST--- - - -  

1 BLNK-PREP AClDlGOl 

2 STD-PREP ACID I GO1 

99000104 U-103 GRAB2 3 SAMPLE S99T000552 0 A AClDlGOl 
. ,yggj -Drop 

99000104 U-103 GRAB2 4 SAMPLE S99TO00552 0 DOSE-02 

99000104 U-103 GRAB2 5 OUP S99TOO0552 0 A AClOlGOl 
. 2 W J  - .Mid 

99000104 U-103 GRAB2 6 DUP S99T000552 0 DOSE-02 

99000104 U-103 GRAB2 7 SPK S99T000552 0 A ' AClDlGOl 

99000104 U-103 GRAB2 8 SPK 5997000552 0 
. O r O P  

DOSE-02 
& $E& fia7-E -&PD J 

99000104 U-103 GRAB2 9 SAMPLE S99T000556 0 A AClDlGOl 
. 2 5 t b j  C-r .O@ 

99000104 U-103 GRAB2 10 SAMPLE 5991000556 0 DOSE-02 

99000104 U-103 GRAB2 11 DUP S99TO00556 0 A ACIDIGOI 
.2C93 3 .- - ea#/ - 

99000104 U-103 GRAB2 12  DUP S991000556 0 DOSE-02 

99000104 U-103 GRAB2 13 SAMPLE 599TOOD557 0 A ACID I GO1 

99000104 U-103 GRAB2 14 SAMPLE SWTOO0557 0 DOSE-02 

99000104 U-103 GRAB2 15 DUP S99T000557 0 A ACiOlGDl 

99000104 U-103 GRAB2 16 DUP S99TOO0557 0 . DOSE-02 

.2+fDj .&S*P 

-2.C;NJ 4 * 8 b b j  

' N I A  g l L  

SOLID 3A NIA  g l L  

SOLID I 

SOLID N IA  ?I g l L  

SOLID NIA /I mradlhour 

SOLID 4.41 NIA g1L 

SOLID J 5  NIA  mradlhwr 

SOLID 1 x38 NIA s /L  

SOLID 1; 15 - rnradlhour 

S/L 
SOLID N/A 5 07L 
soiin NIA L5 mrad/hour 

SOL ID xo7b 5*3* MIA 

SOLID J 5  31 NJA mradlhour 

g L  

SOLID U/A 7. WG S I 1  

SOLID NIA 4' mradlhour 

SOLID 9f4b ' I q t  NIA g/L 

SOLlD yD " NIA mradlhour 

/hrn .6&727d t' -/z- 97 
Data Entry Comments: 

W d 4  Ad 3.7- 
OYLL/PP 27 72 //ApR c 'w 

Units shown for QC (SPK & STD) may not @ect the actual u n m  DL = Detection Limit, S = WorHist Slot A'umber, 
R = Replicate Number, A =Aliquot Code. 
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U 4 / l Z / Y Y  14:06 FAX MOO4 

worklisirpt Version 2.1 OS/IS/9S HNF-1668 REV. 0 Page: 2 
04/07/99 11.23 LABCORE Data Entry Template for Worklist# 29211 
CROUP PROJECT s TYPE SAflPLE# R A --.----TEST.----. MATRIX ACTUAL FOUND DL UNIT 

Final page for worklist # 29211 

Date Analyst Signature Date 

&Pp /&Qsit/%&4.d Data Entry Comments: 

units shown for QC (SPK & S l D )  may mt refect the actual units. DL = Detection Limit. S = Worklist Slot N d m ,  
A = RepScate Number. A = Aliquot Code. 
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BULK DENSITY WORKSHEET 

L a b C o r e # L ~ 7 & B ~ ~  Data entry initials ___ 

Jar #: I,% 1-1, 
JarNial Size: 3 rn; 
Initial Wt.: 

Cone# 5-35 
FinalVol.: R,;$;L ;L 
Final Wt.: 20 
Initial Wt . : /z  5G gg 
Net Wt.: 

Bulk Density f ,  6 g/mL 

Appearance/Narrative: 



BULK DENSITY WORKSHEET 

.. e 

..I@ .. 29; 1 
Auger: 
Sample ID: 

i2 

Labcore# ''Y4-L Data entry initials 2 , Jar #: 
JarNial 
Initial Wt.: 
Final Wt.: 
. T  _TI. iver V? L.1 

Cone# 5-42- 
FinalVol.: / I .  0 mL 
Final Wt.: 7 4. 2 3  g 
Initial Wt.: g 
Net Wt.: 2 ;$ g 

-L 

8 Bulk Density / I  70 g/mL 30 

Appearance/Narrative : 0 

rn 
S 



'' 

BULK DENSITY WORKSHEET 
Date: 3-/7-% 

Phone: 
Group#: 

rnn!r ^_---. 
€%re? 

Auger: 

P.C.: &p 

'3eg: 

Sample ID: 
1 

Labcore# swr n a f l ?  Data entry initials __ 

Initial Wt 
Final Wt.: 

- - 77 -_ . _ -  
iva vvi . .  

Cone# 44 

Net Wt.: g 

Bulk Density I 50 g/mL 

3-/)-5"7 

AppeaTanceNarrative : 
0 
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T H I S  PAGE INTENTIONALLY LEFT BLANK 
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Page: I worklistdata2 Version 3.0 01/04/99 
04/13/99 14:lO HNF-1668 REV. O 

LABCORE Completed Worklist Report for Worklist# 29200 

Book#: 12N14B Analyst: jmv Instrument: DSC03 

Method: LA-514-114 Rev/Mod -v - L 

Worklist Comment: U103 GRAB2, DSC-03, Run under nitrogen. skm 

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

4 SAMPLE S99T000546 0 

Final page for worklist# 29200 

Analyst Signature Date 
5473- 79 

Ahalyst m a t u r e  J Date 

Date ' 

Units shown for QC (BLKIBKG) may not r@ect the actual units. 
57 



04/09 /99  13:37 FAX I33001 

HNF-1668 REV. 0 
worklistrpt Version 2. I 05/15/95 Page: 1 
04/07/99 11:IO LABCORE Data Entry Template for Worklistb 29200 

Analyst: Instrument: DSCO .3 Book# \ ? ~ l . q . . f j  

Method: LA-514-114 RevlMod 2- 
Worklist Comment: U103 GRAB2, DSC-03, Run under nitrogen. skm .. - 
CROUP PROJECT S TYPE . SAMPLE# R A -------TEST------ MATRIX ACTUAL FOUND DI. UNIT 

1 STD DSC-03 L IQUID a.45-kj1.23 !/A Joules/g 

99000104 U-103 GRAB2 2 SAHPLE . SWT000537 0 DSC-03 LlWID N/A 7231? JOU\eE/g 

99000104 U-103 GRAB2 3 DUP S99T000537 0 0%-03 . ' LIQUID T2. j7 ' 64 .?I W A  JouLeslg 

99000104 U-103 GRAB2 4 SAMPLE S99T000546 0 DSC-03 LIQUID N/A ?'? 80 Jou L ea/g 

99000104 U-103 GRAB2 5 DUP S99T000546 0 DSC-03 L IQUID SLi.80- /)a. I U/A Joukes/g 

Final page for worklist # 29200 

Data Entry Comments: 

Units shown for QC (SPK & STD) may not refrect the a c h l  Units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 

' 58 
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HNF-1668 REV. 0 
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0 h 
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HNF-1668 REV. O 

I 
0 0 0 

m 0 

0 0 0 

0 In 
0 r- 

0 0 0 

0 ln 0 
0 
N 8 N .-I 

R 2 -I d 
Ln 

.- 

0 

-0 
0 v 

- 

0 

-0 
0 m 

0 

0 
0 
N 

D 

3 
3 
n 

C 
E 
4 

2 
9 
0 n 

.. z 
4 a 

9 
0 
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worklistdata2 Version 3.0 01/04/99 
04/29/99 14.57 HNF-1668 REV. 0 Page: 1 

LABCORE Completed Worklist Report for Worklist# 29201 

Book#: 12N14B Analyst: slh Instrument: DSC03 

Method: LA-514-114 RevlMod y 3 
Worklist Comment: U103 GRAB2, DSC-03, Run under nitrogen. skm 

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

1 

2 

3 

Final page for worklist# 29201 

Analyst Signature Date 

/30 79 
Date/ ’ 

Units shown for QC (BLKIBKG) may not reflect the actual units. 
64 



u 4 / Z Y / Y Y  10:20 FAX 3721143 2B HALL BO19 I 

Analyst: Instrument: DSCO 3 Book# / k N I ( I  
Method LA-514-1 14 Rev/Mod A-& 
Worhlist Comment: U103 GRAB2, DSC-03, Run under nitrogen. skm 

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

1 STD DSC-03 LIQUID 28.& a - z 3  

99000104 U-103 GRAB2 2 SAMPLE S59T000548 0 DSC-03 LIQUID N I A  33 .8Z 

99000104 U-103 GRAB2 3 DUP SWT000548 0 0%-03 LIQUID 33.81 36 

Final page for worklist # 29201 

worUistrpt Version 2.1 05/15/95 HNF-1668 FIN. 0 Page: I 
04/07/99 11:11 LABCORE Data Entry Template for Worklist 

- B 

UNIT 

N IA  JouLeslg 

JoULeSlg 

N/A Jou les lg  

Analyst Signature 
%&qd- 
Date U :late 

Data Entry Comments: 
1 

I 
Unia shown for QC (SPK ti STD) may not r w t  the actual units. DL = Detection Limit, S = Workbt Sbt 
R = Replicate Number, A = Aliquot Code. 

'65 i 





Curve i: DSC 
File info: SAM041901 #on Apr 19 1554:W 1999 
Samle Weight i5.560 w 

c 
c 
r\ 

.. 

250.0 

225.0 

200.0 

175.0 

150.0 

125.0 

io0 . 0 

75.0 

50.0 

25.0 

AH 919.24 d/g 
Peak 120.27 *C / 

Onset 52.71 *C 

. .. -. : -. . -. . _.._. .. 

I I 1 1 I I I 
100.0 200.0 300.0 4od.o. 

1 

N2 iOC/'ain Terspereture (*C) SL m#ro BOATRIGHT 
PERKIIs-RL(ER 
? Series Therm1 Analysis System 
Mon Apr 19 15: !% 47 1999 

&:8 8 TXSU 0.0 ain RATE* LO.0 C h i n  

c 

0 



u 4 / Z Y / Y Y  10:21 FAX 3721143 2B HALL m a 2 2  

HNF-1668 REV. 0 
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worklistdata2 Version 3.0 01/04/99 
04/13/99 14:lO 

HNF-1668 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29202 

Analyst: jmv Instrument: DSC03 Book#: 12N14B 

Method: LA-514.114 Rev/Mod 

Worklist Comment: U103 GRAB2, DSC-03, Run under nitrogen. skm 

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

4 SAMPLE S99T000540 0 DSC-03 

Final page for worklist# 29202 

Analyst Signature Date 
3/-/3- 77 &A- 
Date Analyst Hgnature d 

Units shown for QC (BLK/BKG) may not rflect the actual units. 
69 



04/12/99 15:lO FAX @loo1 

Page: I 
HNF-1668 REV. 0 worklistrpt Version 2. I 05/15/95 

04/07/99 11:13 LABCORE Data Entry Template for Worklist# 29202 

Analyst: And.- Instrument: DSCO 3 Book# 1?uks& 
Method: LA-514-114 Rev/Mod $-& 
Worklist Comment: U103 GRAB2, DSC-03, Run under nitrogen. skm 

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

7 STD DSC-03 SOLID *.&' ST.?! , N/A Joules/g 

99000104 U-103  GRAB2 2 SAMPLE S59T000539 0 DSC-03 SOLID N/A 4/.32 JouLeslg 

99000104 U-103 GRAB2 3 DUP S99T000539 0 DSC-03 SOLID 41.32 5203 N/A Joules/g 

DSC-03 SOLID n/A ?2-6 9 Joules/g 99000104 U-103 GRAB2 4 SAMPLE S99T000540 0 

99000104 U-103 GRAB2 5 DVP S99T000540 0 DSC-03 SOLID ?rd.@i e.& N/A Joules/g 

Final page for worklist # 29202 

Q-\-L -"1Y 
Analyst Signature Date ' 

Y-/3-7? 
Date 

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

70 



v 3 curve i: DSC 

' Sam16 Weight: 19.991 mg 
File info: ind0412 uon Apr 12 09: l &  39 1999 

SIGVATURE BELOW REPRESENTS CYEAICAL TECHNOLOGlST/CHEMlST THAT 
COh4PLEIED/VERIFIED THE C A L I B ~ ~ I O i d / A N ~ L r S i S  ON P A G E S 7 L T O z  STD 12N14-B 

300.0 - 
250.0 " 

200.0 - s 
4 100.0 - 
g i60.0- 
c 
Y 

50.0 - 

i 

I 

. 
X I  155.300 *C 

60 .0  

O - O l  

x2 
h 8 k  
bee 
M 
Height 
onset 

163.566 *c 
159.653 *C 
553.898 BJ 
27.707 J/g 
38.455 aw 

156.239 *C 

I 
1 

t q-\ Z-YX 
140.0 146.0 m . 0  155.0 160.0 165.0 170.0 175.0 181 

1 I I i 1 I I 

n rn 
S 
0 

D 

m vansent 
IN-EUIER 

N2. EXOTHORIIDOWN Teapereture I*Cl a fg:8 8 fz~c 0.0 man RITIL' 10.0 w*in , , 7 Series Therm1 Analysis Systea 
Man Apr 12 0% 23: 39 1999 



, , 

Curve 1: DSC 
1 = F i l e  info:  SAt4041203 Mon Apr 12 14: 04: 10 1999 ' Sample Weight: 14.760 mg 

S99T000539 

225.0 

200.0 

175.0 

150.0 

125.0 

100.0 

75.0 

50.0 

1 
1 I I I 1 I I I 

100.0 200 ~ 0 300.0 400.0 

N2 10C/min Temperature ['c) 
TEMPI: 35.0 C TIHEI: 0 . 0  min RATEi: 10.0 S h i n  TEW2. 500.0 C 

I < 

jrn vansant 
PERKIN-ELMER 
7 Series Thermal Analysis System 
Mon Apr 12 14: 06: 05 1999 



a 3 Curve 1: DSC 
F i l e  info: SAM041204 Mon Apr 12 14:57:02 1999 
Sample Weight: 18.960 mg 
S99T000539DUP 

0 
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worklistdata2 Version 3.0 01/04/99 HNF-1668 REV. 0 Page: I 
04/12/99 1504 

LABCORE Completed Worklist Report for Worklist# 29203 

Analyst: jis Instrument: DSC03 Book#: 12N14B 

Method LA-514-114 Rev/Mod 

Worklist Comment: U103 GRAB2, DSC-03, Run under nitrogen. skm 

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

Final page for worklist# 29203 

Analyst Signature Date 
+/2- 59 

Analyst vgnature d Date 

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

76 



Page. 1 
HNF-i 668 REV. o 

worklistrpt Version 2.1 05/15/95 
04/07/99 11:13 LABCORE Data Entry Template for Worklist# 29203 

Analyst: & Instrument: DSCO 3 Book# /,-I-#/+& 
Method LA-514-114 RedMod ,f)-z 
Worklist Commeak U103 GRAB2, DSC-03, Run under nitrogen. skm 

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

1 STD 

Joules/a 99000104 U-103 GRAB2, 2 SAMPLE S99TW0541 0 DSC-03 SOLID N I A  / 07.7 

99000104 U-103 GRAB2 3 DUP S59T000541 0 DSC-03 SOLID lo?. ?' S+?c/ N/A J w l e s l g  

Final page for worklist # 2B03 

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

'7 7 
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Curve 1: DSC 
File info: I~O40901 Fri Apr 9 Oe:40:5$, 1999 
Sasple Weight: f9.901 00 

250.0 

200.0 - 
150.0 - Y 5 

s z 
: - 100.0 - 

50.0 - 

0.0 - 

-50.0 - 

- 
sm l a 1 4 4  

S!GNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT 
COMPLETED/VERIFIED THE ChLI&RATIOi\I/ANRLYSIS ON PAGES Z T O  a. 

I xi 154.m *C 

4 
1 x 2  163.366 *c 

Peak 159.034 *C 
Mea 698.5Bi rrJ 
Mi  27.987 J/g 
W Q h t  33.119 M 
&Set lf38.708 *C 

t I 1 I I I I I 
158.0 160.0 166.0 170.0 175.0 140.0 145.0 150.0 

0 
P 
\ 
w 
M 
\ 
(D 
(D 

I- 
O 

P 
m 
.. 

3 w 
W 
4 
N 
c c 
Sr 
W 

N 
W 
m I 
r 

4 3 r 
2 > 

!! 
3J rn 
5 
0 

0 
0 
m 
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P 

Curve i: DSC 
File info: !U040903 Fri Apr 9 14: 93c 17 1999 
%mle Weight: 11,660 ea 
s99Tooo54lDliP 

250.0 

225.0 

200.0 

:7!5.0 

m . 0  

12ts.o 

100.0 

75.0 

50.0 

I - ., . . .  . . .  . . .  . 

I I i I I i 1 1 
100.0 200.0 300.0 400.0 
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0 



worklisrdara2 Version 3.0 01/04/99 HNF-1668 REM 0 Page: I 
05/24/99 15:35 

LABCORE Completed Worklist Report for Worklist# 29349 

Analyst: ppb Instrument: DSCO Book#: 

Method: LA-514-113 RevlMod D - Z  
Worklist Comment: U103 GRAB2 DSC-02 SOLID MF 

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

1 SAMPLE S99T000539 0 DSC-02 

2 DUP S99T000539 0 DSC-02 SOLID 

3 SAMPLE S99T000540 0 DSC-02 SOLID N I A  140.8 

4 DUP S99T000540 0 DSC-02 SOLID 

5 SANPLE S99T000541 0 DSC-0 

6 DUP S99T000541 0 DSC-02 SOLID 209.17 184.00 12.804 RPD 

Final page for worklist# 29349 

Analyst Signature Date Analyst Signature Date 

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

81 



worklistdata2 Version 3.0 01/04/99 Page: I 
04/21/99 09.50 HNF-1668 REV. Q 

LABCORE Completed Worklist Report for Worklist# 29349 

Analyst: ppb Instrument: DSCO 

Method: LA-514-113 Rev/Mod 2-x 
Worklist Comment: U103 GRAB2 DSC-02 SOLID MF 

Book# 

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

1 

2 

3 
4 DUP S99T000540 0 DSC-02 SOLID 118.63 

5 

6 DUP S99T000541 0 DSC-02 SOLID 209.17 184.00 12.804 RPD 

Final page for worklist# 29349 

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

92 



ivorklistdata2 Version 3.0 01/04/99 HNF-1668 REV. Q Page: 1 
05/24/99 15:35 

LABCORE Completed Worklist Report for Worklist# 29671 

Analyst: jmf Instrument: DSCO Book#: 

Method: LA-514-113 Rev/Mod 

Worklist Comment: u103 dry dsc jis 

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

1 SAMPLE S99T000537 0 

2 DUP S99T000537 0 

3 SAMPLB S99T000546 0 

4 DUP S99T000546 0 

5 SAMPLK S99T0005 

6 DUP S99T000548 0 DSC-02 LIQUID 66.24 70.60 6.372 RPD 

Final page for worklist# 29671 

Analyst Signature Date I /  Analyst Signature Date 

Reviewei yignature Date ” 

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

53 



worklistdata2 Version 3.0 01/04/99 Page: 1 
05/11/99 11:41 HNF-1668 REV. 0 

LABCORE Completed WorMist Report for Worklist# 29671 

Analyst: jmf Instrument: DSCO Book#: 

Method: LA-514-113 RedMod n--z 
Worklist Comment: u103 dry dsc jis 

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

Final page for worklist# 29671 

//A/ o~r-//- ?? 
A f q s t  Signature Date 

84 
Units shown for  QC (BLK/BKG) may not rgec t  the actual units. 



Page: I HNF-1668 REV. 0 worklistdata2 Version 3.0 01/04/99 
04/21/99 1O:OO 

LABCORE Completed Worklist Report for Worklist# 29204 

Book#: 117N8A Analyst: jis Instrument: TGA03 

Method: LA-514-114 Rev/Mod 

Worklist Comment: U103 GRAB2, TGA-03, Run under nitrogen. skm 

Seq v p e  Sample# R A Test Matrix Actual Found DLorYield Unit 

4 SAMPLE S99T000546 0 TGA-03 49 .62  % 

Final page for worklist# 29204 
\ \ h \  

Analyst Signature 
.. q -Zl-Cto\ 

Analyst Signature Date 

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

835 



Page: I HNF-1668 0 
worklistrpt Vernon 2.1 05/15/95 
04/07/99 11.15 

. LABCORE Data Entry Template for Worklist# 29204 
I 

Analyst: L.  Instrnment: TGAO 3 Book# laNIL(-& 
Method LA-514-114 Rev/Mod b-a 
Worklist C : U103 GRABZ, TGA-03, Run under nitrogen. skm 

GROUP PROJECT S TYPE SAMPLE# R A -------TEST------  MATRIX 
h 

1 STD TGA-03 LlPUlD ,&?.q?’ -&?$?? N/A X 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

Data Entry Comments: 

2 SAHPLE S99T000537 0 TGA-03 LIQUID N/A 5/.3J X 

3 DUP S99T000537 0 TGA-03 L l W l D  ”i/. 3J 5/ .2R NIA X 

4 SAMPLE S99T000546 0 TGA-03 LlPUlD N/A 4 .62  % 

$7.62 &.do N/A X 
! 

5 DUP 5997000546 0 TU-03 L‘IWID 

Final pstge for worklist # 29204 

7%/S97 
Date’ Analyst Signatnre Date 

: 
Units shown for QC (SPK & SlD) may not r&ct the actual units. DL = Derecton Limit, S = Worklist Slot Number, 
R = Replicate Number. 14 = Aliquot Code. 

i 
86 i 
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Curve 1: TGA 
File info:  SAM041503 Thu Apr 15 12: 23: 39 1999 
Sample Weight: 14.410 mg 
S99TOOOEi37 

> '  

, 
I 

. .... .... .~ -. .. . . . . . . . .  ... .~ 
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100.0 

95.0 
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85.0 
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75.0 

70.0 

65.0 
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i Y  -43.03 Wt 

hY -8.309 W t .  X 

I I I I I. I 1 1 I 
200.0 300.0 400.0 100.0 

lOC/MIN N2 Temperature ('C) JI SOLBRACK 
TWPI: 3U.O C TIMEI: 0 . 0  nin RATE% 10.0 C h i n  PERKIN-ELMER 7 Series Thermal Analysis  System TEWPO: 600.0 C 

mu APr 15 14: 22: 16 1999 



Curve 1: TGA 
F i l e  info: SAM041504 Thu Apr 15 15: 1 3  12 1999 
Sample Weight: 14.075 mg 
S99T0005370UP 

. . . .  ............ .- . -. . . . .  
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90.0 - 
85.0 * 

f l o * o - B Y  -41.92 W t .  4: 
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@, 
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= 70.0- 
4 
ul 

' 0  

65.0-  

55.0 - 
50.0 - 
45.0 - 

I I I 1 I I I 100.0 200.0 300.0 400.0. 1 I ....... 

lOC/MIN N2 Temperature ('c) JI SOLBRACK TwPI: 38.0 C TIMEI: 0 .0  mln RATE* 10.0 C h i n  
TWPO 800.0 c PERKIN-ELMER 

7 Series Thermal Analysis System 
Thu APP S5 15: 17: 96 1999 



HNF-1668 RN. 0 

> 
I 1 I I I I I 
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r r j d l r i  m m m S h h m m  m ' o r r j o  
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Curve I: TGA 
F?3e info: SAM041506 Thu Apr 15 19:31:53 1999 

S99TilO0546 OUP 
' SilDle Weight: 14.678 mg 

. . .  .... ..... __ -. .. . .  ._.__ - .  .. .... - ..... 
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1 
i 

I 1 I I 1 I 1 I I 
100.0 200.0 300.0 400.0 

0 

10C/MIN N2 Temperature ('C) JI SOLBRACK 
PERKIN-ELMER 
7 Series Thermal Analysis System 
ThU Apr 15 1% 35: 37 1999 

mg ooF:g TXYei: 0.0 nin Rlrri: iO.0 C h i n  



worklistdata2 Version 3.0 01/04/99 HNF-1668 REV. 0 
05/24/99 15135 

Page: 1 

LABCORE Completed Worklist Report for Worklist# 29205 

Analyst: rdm Instrument: TGA03 Book#: 117N8A 
Method: LA-514-1 14 Rev/Mod 

Worklist Comment: U103 GlZAB2, TGA-03, Run under nitrogen. skm 

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

1 STD 0 

2 SXMIMPLE S99T000548 0 

3 DUP S99T000548 0 TGA-03 LIQUID 4 9 . x  

Final page for worklist# 29205 

Analyst Signature Analyst Signature Date 

5/W/?7 
Dat6 

Utzirs shown for QC (BLK/BKG) may not reflect the aciual units. 

92 



worklistdata2 Version 3.0 01/04/99 HNF-1668 REV. Q Page: I 
04/20/99 15:08 

LABCORE Completed Worklist Report for Worklist# 29205 

Analyst: rdm Instrument: TGA03 Book#: 117N8A 

Method: LA-514-114 RevlMod 

Worklist Comment: U103 G U B 2 ,  TGA-03, Run under nitrogen. skm 

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

Final page for worklist# 29205 

L& q -2b 99 
Analyst Signature Date . 

Units shown for QC (BLK/BKG) may not rejlect the actual units. 
93 



04/07/99 11:IS 

1 

Worklist Commei 

GROUP PROJECT 

LABCORE Data Entry Template for Worklist#' 29205 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

U103 GRAB2, TGA-03, Run under nitrogen. ' skm 

S TYPE SAMPLE# R A - - - - - - -TEST-- - - - -  HRTRIX ACTUAL FWND DL UNIT 

1 STD 

2 SAMPLE SWT000548 0 

TGA-03 LIPUID 9 . q  s6.84 N/A X 

TGA-03 LIPUlD N/A wqh X 
Y S . ~ O  

t l r ,  7 3 DUP S99T00051tB 0 TGA-03 LmUlD 

79.20 YS.63 
a y / 9 5  Final page for worklist # 29205 

I 

Data Entry Commentr: 

Analystsignature Date 

I 

Units shown for QC 
R = Replicate 

& STD) may not reflect the actual units. DL = Detection Limit, S = WoMiist Slot Number, 

94 
I snn/rnnl;m 



Curve 1: TGA 
Fi le  info: TER041601 F r i  Apr 16 1 6 5 2 5 7  1999 
Sample Weight: 14.088 mo 
1 17N8-A 

- 

SIGNATURE BELOW REPRESENTS CHEf~~iCAL'TECHNOiOGIST/CHEM!ST 
CCUPLE'TEDNERIFIED T H E  CA!-ICiiPiii3iJ/~,,Ni,IVSiS  CY^ P{>GE'.S =TO 

x i  20.036 .C 
x2 297.141 *C 100 .o 

-99.927 W t .  X 
41.003 H t .  X 

90.0'- dV 

80.0 - 

70.0 - 
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_- ilk 
~ . . .. .. .-. . .. .. . - . .- .. . . , . . .. . . . -. 

I I i I I I I 0 1  I I 
50.0 100.0 150.0 200.0 . . 250.0 

lOC/MIN N2 Temperature ['C) 
C TIME% 0 . 0  nin RATE% 10.0 C h i n  

900.0 c 7-Se&s-Thermal Analysis System 
F r i  Apr 16 16 56: 23 1999 
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Curve 1: T6A 
File info: SAM041605 Fri Apr 16 20: 11: 03 1999 
Sample Weight: 13.024 mg 
S99T000548 
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Curve 1: T6A 
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F i l e  info: SAM041606 Fr i  Apr 16 21: 18: 10 1999 
sample Weight: 14.098 ma - 
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Page: I HNF-I 888 RRI. c) 
worklistdara2 Version 3.0 01/04/99 
05/24/99 15:34 

LABCORE Completed Worklist Report for Worklist# 29206 

Analyst: jmv Instrument: TGA03 Book#: 117N8A 

Method: LA-514-1 14 Rev/Mod 

Worklist Comment: U103 GRAB2, TGA-03, Run under nitrogen. skm 

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

1 STD 

2 SAUPLE S99T000539 0 

3 D m  

4 SAMPLE S99TOOO54 

5 DUP 

Final page for worklist# 29206 

Analyst Signature Analyst Signature Date 

Re?iew@ Signaturew Date 

Unirs shown for  QC (BLK/BKG) may not reflect the actual unirs. 

98 



worklistdata2 Version 3.0 01/04/99 HNF-1668 REV. 0 Page: I 
04/13/99 14:lO 

LABCORE Completed Worklist Report for Worklist# 29206 

Analyst: jmv Instrument: TGA03 Book#: 117N8A 

Method: LA-514-114 Rev/Mod 

Worklist Comment: U103 GRAB2, TGA-03, Run under nitrogen. s h  

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

Analyst Signature Date 
. /ZL7%x+ Y-/3-7? 

Analykt S p t u r e  &Date 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
99 



I 
11/15/14 07: l .Z  FAX m o o 1  

HNF-1668 REX a 
wddishpt Version 2.1 05/15/95 Page: I , 
04/07/99 11 -16 LABCORE Data Entry TempIate far Worklist# 29206 

~~ 

Analyst: Instrmnent: TGAO 3 Book # \nl& .(L 

Method M-514-114 Rev/Mod h> 
Worklist Comment: UI03 G W 2 ,  TGA-03, Run under nitrogen. sh 

GROUP PROJECT S N P E  SAMPLE# R A - - - - - - -TEyf - - - - - -  MATRIX ACTUAL FOUND DL UNIT 

1 sm TGA-03 

99000104 U-103 GRAE2 2 SAMPLE S59T000539 0 TGA-03 SOLID 

99000104 U-lm GRAB2 3 DUP 599T000539 0 , TGA-03 SOLID U/A % 

99000104 U-I03 GRAB2 4 SAMPLE S99T000540 0 TGA-03 

99000104 U-103 GRAB2 5 DUP S99T000560 0 TGA-03 SOLID 

Final page for worklist # 29206 

Uniu shown for QC (SPK & STD) may MI r@n h? azaral units. DL = Detection Limit, S = WotkUst Slot Nwnbm, 
R = Replicate M e r ,  A = A2iqrrot Code. 

3.00 



Curve 1: T6A 

Samle Weight: 16.770 mg 
117N0-A 

N 
3 

$ File into: ter04i2 Hon Appr ii! 0 5 : 3 i : ~  1999 
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99.886rn. Y 

~n n 

I 1 I I I 1 I t 1 I 
50.0 io0 . 0 190.0 20d.0 250.0 ~ 
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< 7 Series Thermal Analysi8 System 
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3 
3 Curve 1: TGA 
s8 Fiie info: SAM041204 Mon Apr 22 15:03:40 1999 

Sample Weight: 28.929 mg 
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Page: I HNF-1668 REV. 0 worklistdata2 Version 3.0 01/04/99 
04/12/99 15:04 

LABCORE Completed Worklist Report for Worklist# 29207 

Book#: 117N8A Analyst: jis Instrument: TGA03 

Method: LA-514-1 14 RevlMod 

Worklist Comment: U103 GRAB2, TGA-03, Run under nitrogen. skm 

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

Final page for worklist# 29207 

Analyst Signature Date 
%/, - 77 

Analyst m a t u r e  d Date 

Units shown for QC (BLK/BKG) may not r e e c t  the actual units. 
A 106 



@io01 U 4 / 1 Z / Y Y  1 3 : 4 3  FAX 3721143 2B HALL 

HNF-1668 REV. O Page. I worklistrpt Version 2. 05/15/95 
04/07/99 1 l : I  7 LABCORE Data Entry Template for Worklist# 29207 

Analyst: L Instrument: TGAO 3 Book # /I?N’B-A 
Method: LA-514-€14 RevIMod 3-1 
Worklist Comeat: U103 GRAB2, TGA-03, Run under nitrogen. skm 

GRWP PROJECT S TYPE SAMPLE# R A ----.--,EST------ MATRIX ACTUAL FOUND DL UNIT 

1 STD rw.03 SOLID 59.4 9 . 3 L  . N/A X - 
WOO0104 U-103 oh82 2 SAMPLE S99TOM)541 0 TOA-03 SOLID W/A &.S? x 

P9000104 U-103 GRAB2 3 DUP S591000541 0 TGR-03 SOLID @.ST 4g.45 x 

1 Final page for worklist # 29207 

i 

! 
i 
! 

I 

. !  

I 

Units shown for QC (S 
R = Replicclre Number, % = AllqtMt Code. 

& STD) may not refled the actual unitv. DL = Detection Limit, S = Work€ist Slot Number, 

3-07 
room -rIW 8 Z  CPTTZLC XVd PP:OT B B / Z T / P O  
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worklistdata2 Version 3.0 01/04/99 
04/26/99 1504 

HNF-1668 REV. 0 
Page: 1 

LABCORE Completed Worklist Report for Worklist# 29208 

Analyst: jis Instrument: BAOOl 

Method: LA-510-1 12 Rev/Mod 

Worklist Comment: U103 GRAB2, SPG-01 skm 

Book#: 134N16C 

4 SAMPLE S99T000546 0 

6 SAMPLE S99T000548 0 SPG-01 

Final ]page for worklist# 29208 

Y--z-pP 
Analyst Signature Dategql2 Date 

Reviewe Signature 

Units shown for QC (BLKIBKG) may not reflect the actrcal units. 
111 



u 4 / 2 2 / 9 9  14128 FAX 3721143 

Worklist Comment: U103 GRAB2, SPG-01 skm 

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

1 STD SPG-01 LIQUID 

99000104 U-103 GRAB2 2 SAHPLE S99T000537 0 SPG-01 L lPUlD N/A , 

ZB HALL 

HNF-1668 REV. 0 

UNIT 

N/A Sp.G. 

5p.G. 

002 

9900010& U-103 GRABZ , 5 OUP s99T000546 0 SPG-01 LIQUID N/A 'Sp.G. 

99000104 U-103 GRABZ 6,SAHPLE SWT000548 0 . SPG-01 LIQUID N/A Sp.G. 

99000104 U-103 GRABZ 7 DUP SWTOOD548 0 SPG-01 LIQUID 

Find page for worklist # 29208 

I Data Entry Comments: 

I 

Units shown for QC (SPK & S l D )  may not the acNal units. DL = DetectWn Limit, S = Worklist Slot N Mer, 
R = Replicate Number, A = Aliquot code. 4 

I . 112 



HNF-1668 REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

I 

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

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

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

v RESULT v 

3-13 



HNF-1668 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 pUmL] I pol. of Solution 

is Weight (W2) = Wt. of vial + cap + cotton + sa 
IIBAOOI 

IlJlS 

IlTare Weight (WI) = Wt. of vial + cap + cotton 

IlSaecific Gravity = [(W2-W1) * 1000 pUmL] I pol. of 

v RESULT v 
Specific Gravity = 

dution 

Solution 

1.4231 

* 1.000 glmL] 

Data Entry by: Date: 04/26/99 

pproved by: A /A Date: 
Form510112LI Rev. 1.1 Page 1 of 1 



HNF-1668 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 (Wl) = Wt. of vial + cap + cotton 

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

Data Entry by: Date: 04/26/99 
bpproved by: Date: 
Form 510112L1 Rev. 1.1 Page 1 of 1 



HNF-1668 REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

Date: 04/26/99 
Date: 

Form 510112L1 Rev. 1.1 Page 1 of 1 

116 



HNF-1668 REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

I 

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

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

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

I 

Data Ently by: A Date: 04/26/99 
pproved by: Date: 

Form510112LI Rev. 1.1 Page 1 of 1 

117 



HNF-1668 REV. 0 

SPECIFIC GRAVITY : LA-510-112 IE-01 ~~~~ _ ~ _  . .- 

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

Specific Gravity = [(WZ-WI) * 1000 pUmL] / pol. of Solution pL * 1.000 g h L ]  

Data Entry by: Date: 04/26/99 

Form510112LI Rev. 1.1 
pproved by: Date: 

Page 1 of I 

118 



HNF-1668 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 pUmL] I vel. of Solution 

NA 

*I .ooo 

A Date: 04/26/99 
A-//& Date: 

Page 1 of 1 Form 510112L1 Rev. 1.1 

119 



worklistdata2 Version 3.0 01/04/99 Page: 1 
04/16/99 13.56 HNF-1668 REV. 0 

LABCORE Completed Worklist Report for Worklist# 29289 

Analyst: !am Instrument: PHOl > 7 Book#: 

Method: LA-212-106 RevIMod p,-3 
Worklist Comment: U103 GRAB2, @pH-01 skm 

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

4 SAMPLE S99TO00558 0 W PH-01 

6 SAMPLE S99T000559 0 W PH-01 

Final page for worklist# 29289 

FP- 77 
Analyst Signature Date 

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

1220 



2B HALL @ l o o 1  U' t /L ' I /?Y  14:15 bAX 3721143 
I 

worklistpt Version 2.1 OS/IS/95 HNF-1668 REV- 0 Page: I 
04/13/99 12:31 LABCORE Data Entry Template for 

e-(% 9 7 
Analyst Signature Date d 

Analyst: Instrument: PHOl Book # /dNJ194 

Method LA-212-106 Rev/Mod c-3 
Worklist Comment: U103 GRAJ32, @pH-Ol skm 

%/d-F, 
late 

. 99000104 U-103 GRAB2 2 SAMPLE S99T000553 0 W ' PH-01 SOLID NIA ./k7' 1 pH 

99000104 U-103 GRAB2 3 DUP S991000553 0 U PH-01 SOLID ,/. 4 N I A  pH 

99000104 U-103 GRAB2 4 SAMPLE S99T000558 0 U PH-,Ol SOLID N/A /I* 7q 1 PH 

' ' //,77 

99000104 U-103 GRAB2 5 DUP S991000558 0 U PH-01 SOLID 

99000104 U-103 GRAB2 6 SAMPLE S991000559' 0 U PH-01 SOLID UIA f / .  7 ' 
99000104 U-103 GRAB2 7 DUP S991000559 0 W PH-01 SOLID fl'?@ .N/A pH 

I 
I 
I 

Data Entry Comments: 

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



worklistdata2 Version 3.0 01/04/99 HNF-1668 REV. 0 Page: I 
04/09/99 14:OO 

LABCORE Completed Worklist Report for Worklist# 29209 

Analyst: jmv Instrument: PHOl Book#: 33N15A 

Method LA-21 1-102 Rev/Mod 

Worklist Comment: U103 GRAB2, OH-01, STD: 0.050mL skm 

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

1.855 RPD 

6 DUP S99T000546 0 OR-01 LIQWID 3.26.4 3.1784 2.799 RPD 

7 s  

8 DV€ S99T000548 0 011-01 LIQUID 3.19e4 3.474 8.408 RPD 

Final page for worklist# 29209 

Analyst Signature 

Units shown for QC (BLK/BKG) may not refzect the actual units. 
821 



worklistrpt Version 2.1 OSllS/9S HNF-1668 REV. 0 Page: 1 
04/07/99 11:20 LABCORE Data Entry Template for Worklist# 29209 

Analyst: x Instrument: PHOl Book# mrU\sQ, 
Method LA-21 1-102 Rev/Mod >-\ 
Worklist Comment: U103 GRAB2, OH-01, STD: 0.050mL skm 

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

1 BLNK 

2 STD 

99000104 U-103 GRAB2 3 SAMPLE 

99000104 U-103 GRAB2 4 DUP 

99000104 U-103 GRAB2 5 SAMPLE 

99000104 U-103 GRAB2 6 OUP 

99000104 U-103 GRAB2 7 SAMPLE 

99000104 U-103 GRAB2 8 DUP 

N/A ug/rnL OH-01 LIQUID 

OH-01 LIQUID N/A ug/mL 

S99T000537 0 OH-01 LIQUID N/A ug/mL 

S99T000537 0 OH-01 LIQUID N/A ug/mL 

S99T000546 0 OH-01 LIQUID N/A ug/mL 

S99T000546 0 OH-01 LIQUID N/A ug/mL 

S99T000548 0 on-01 LIQUID N/A ug/mL 

S99T000548 0 on-01 LIQUID N/A ug/mL 

Final page for worklist # 29209 

w fF- - .  
Analyst Signature Date Y 

Data Entry Comments: 

Y- 9-77 
Analyst wnature d Date 

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

122 



HNF-1668 REV. 0 

-. 
'3 a' 
..I .I .................................. I ..... ....................... 

________  

337 

E23 



HNF-1668 REV. 0 

12 
.................. I ...................... I ..................... I 

T 
i 
i 
/ 
/ 

:( 

,i 

/ /' 
I 
i 
I 
i I 



HNF-1668 REV. 0 

. 



HNF-1668 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/mL = (OH MOLARITY)*(17.0g/rnole)*(I OOOOOOpg/g)/(l000mUL) 

The Result is < Detection Limit 

~orm211102 - oh Kev. 1.5 Page 1 of 1 



HNF-1668 REV. Q 

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

IlSTD llconcentration of Titrant IMolaritv) II 0.1 93411 
% .~ ~ ~ . ~ . ~  ~. 

itrant volume at end-point in mL 0.25011 
1 

9.67E-01 
1.64E+04 

llconcentration of Sarnole in PPM I 1.64E+04 11 

torm211102 - oh Kev. 1.5 Page 1 ot 1 



HNF-1668 REV. 8 

Detection Limit =(125pg/SS)*DF 

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

OH in p g h L  = (OH MOLARITY)*(I 7.0g/mole)*(l000000~g/g)/(1000mUL) 

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



HNF-1668 REV. 0 

I-orrn 21 1102 - oh Rev. 1.5 Page 1 ot 1 



HNF-1668 REV. 0 

Concentration 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/mL = (OH MOLARITY)*(17.Og/mole)*(l OOOOOOpg/g)/(l000mUL) 

Form 21 1 102 - oh Kev. 1.5 Page 1 of 1 



HNF-1668 REV. 0 

-. 
itrant volume at end-ooint in mL 
' *  Enter Dilution Factor (DF) or 1 *** 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/rnL = (OH MOLARITY)*(17.0g/rnole)*(1000000~g/g)/(l000mUL) 

i-orrn 21 11 02 - oh Rev. 1.5 Page 1 of 1 

531 



HNF-1668 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

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

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

132 



HNF-1668 REV. 0 

OH (AUTO1 : LA-211-102 ID-11 

IlDUP llconcentration of Titrant (Molaritv) 

I I, 

itrant volume at end-point in mL 
** Enter Dilution Factor KIF) or 1 *** 

Concentration of Sample (MOLARITY) 
Concentration of Sample in PPM II 3.47E+0411 

Detection Limit =(125pg/SS)*DF 

Detection Limit (PPM) 

I-orrn 21 1102 - oh Rev. 1.5 Page 1 of 1 

633 



Page: I HNF-1668 REV. 0 worklistdata2 Version 3.0 01104199 
04116199 13:41 

LABCORE Completed Worklist Report for Worklist# 29288 

Analyst: jmv Instrument: PHOl Book#: 33N15A 

Method: LA-211-102 Rev/Mod 

Worklist Comment: U103 GRAB2, OH-01, STD= 0.050mL skm 

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

4 DUP S99T000553 0 W OH-01 SOLID 1.0404 9.9483 4.523 RPD 

92000558 0 W OH-01 SOLID 1.66e4 1.9484 15.556 RPD 

8 DUP S99T000559 0 W OH-01 SOLID i.6ae4 1.87e4 14.327 RPD 

Final page for worklist# 29288 

Analyst Signature Date 

y l l s / 9 9  
Dat6 

Units shown for QC (BLKlBKG) may not reflect the actwl units. 
3-34 



worklistrpt Version 2.1 05/15/95 M)JF-1668 Rw- 0 Page: I 
04/13/99 12:29 LABCORE Data Entry Template for Worklist# 29288 

Analyst: --&m!.- Instrumenk PHOl Book # 33mh5.& 
Method LA-211-102 RevlMod 3- 1 
Worklist Comment: U103 GRAB2,0H-01, STD= 0.050mL skm 

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

1 BLNK-PREP OH-01 SOLID N/A us/s 

2 STD 

99009104 U-103 GRAB2 3 SAMPLE 

99000104 U-103 GRAB2 4 DUP 

99000104 U-103 GRAB2 5 SAMPLE 

99000104 U-103 GRAB2 6 DUP 

99000104 U-103 GRAB2 7 SAMPLE 

99000104 U-103 GRAB2 8 DUP 

OH-01 SOLID N I A  Ug/g 

S99T000553 0 W OH-01 SOLID N/A us/s 

S99T000553 0 W OH-01 SOLID N/A us& 

S99T000558 0 W OH-01 SOLID N/A us/s 

S99T000558 0 W OH-01 SOLID N/A ug/g 

S99T000559 0 W OH-01 SOLID N/A us/s 

S99T000559 0 W OH-01 SOLID N/A us/s 

Final page for worklist # 29288 

b. J p ,  4 - c 
Analyst SignatGe Date' - 

Data Entry Comments: 

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

135 
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HNF-I 668 REV. 0 

dp.te 9'+64-15 zime 6'3: 16 
GET PH 12 # 117 . lhil,/div dsH=;..,'diu 
5.tc.t-$, 'V .006 rr , ]  

11 f............,............. I ............. I ............. I ............ I 

,- 
. ~- 

I 
..... : 



HNF-1668 REV. 0 

date 99-?34-:5 time Qt3:2@ 
GET PH 12 # 11s . 1E;iiil ..'ad i u  dPH=i ..'diu 
start. V .006 m l  

8 12 
1 ................ I ................. L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



HNF-1668 REV. 0 

PH 
EP 1 10.27 
matwa 1 gt, I)P 

3.39 



HNF-1668 REV. 0 

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

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

OH in pg/g =(OH MO!ARITY)*(17g/rnole) *(I 000000 pg/g)/DDF 

Concentration of Sample in PPM <8033 
The Result is c Detection Limit 

~orm211102 - oh Rev. 1.5 Page 1 of 1 



HNF-1668 REV. 0 

OH (AUTO) : LA-21 1-102 (D-I) STD 
amole Size (mL) SS 

of Titrant (Molarity) 
I.""" 

0.19341( 

II 

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

OH in pg/mL = (OH MOLARITY)*(17.Og/mole)*(l OOOOOOpg/g)/(l000mUL) 

STD 
I I 
I 

1.60E+04 Concentration of Sample in PPM 

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



HNF-1668 REV. 0 

3.16E-03 

Concentration of Titrant (Molarity) 
Titrant volume at end-point in mL 
*** Enter Dilution Factor (DF) or 1 *** 
***Enter Digest Factor (DDF) in g/L*** 
Concentration of Sample Prep (MOLARITY) 

7 1 l D e t e c t i o n  Limit=((125pg /SS)*DF)*I OOOlDDF 

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

OH in bg/g =(OH MO!ARITY)*(17g/mole) *(I 000000 pg/g)/DDF 

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

342 



HNF-1668 REV. 0 

Concentration of Sample in PPM 9.94E+03 

Page 1 ot 1 ~orm211102 - oh Kev. 1.3 

143 



HNF-1668 REV. 0 

IDetection Limit=((125pg /SS)*DF)*I OOOlDDF 

, 8.00E+03 11 etection Limit (PPM) 

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

OH in pg/g =(OH MOLARITY)*(17g/mole) *(I 000000 pg/g)/DDF 

SAMPLE 
I I 

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



HNF-1668 REV. 0 

Concentration of Sample in PPM 

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

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

OH in vg/g =(OH MOLARITY)*(17g/mole) *(I 000000 pg/g)/DDF 

1.94E+04 

Page 1 ot 1 l-orm2111u2 - oh Rev. 1.5 

145 



HNF-1668 REV. 0 

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

-Limit (PPM) ]I 1 
OH Molarity =((mL HN03)*(M HN03))/Sample Size in mL)*Dilution Factor 

OH in pg/g =(OH MOLARITY)*(17g/mole) *(I 000000 pg/g)/DDF 

8.45E+03 

I SAMPLE 
I 

I 

llconcentration of Samnle in PPM 1.62E+04 I1 

~ o r m 2 1 1 1 0 2  - oh Kev. 1.5 P a g e  1 ot 1 

146 



Detection Limite((125pg /SS)*DF)*IOOO/DDF 

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

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

I 
1.87E+04 Concentration of Sample in PPM 

- Page 1 ot 1 



worklistdara2 Version 3.0 01/04/99 
06/14/99 13119 

Page: I HNF-1668 A N .  0 

LABCORE Completed Worklist Report for Worklist# 30128 
~ ~~ 

Analyst: !am Instrument: NH301 Book# 

Method: LA-631-001 Rev/Mod 3-n 
Worklist Comment: U103 GRAB2, NH3-01 skm 

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

1 BLNK 0 NX3-01 1 c 5 . 0  

2 STD 0 NH3-01 LIQUID 4.08B+02 4.15B12 

3 SAMPLE S99T000537 0 NH3-01 LIQUID 5.00%+01 

S99T000537 0 NX3-01 LIQUID 1 C5.00Erl 4 DUP 

5 SPK S99T000537 0 M(3-01 LIQUID 2.04~+02 i.s4~+0a 75.490 % Recovery 

0 NX3-01 LIQUID 4.08B102 5.24B12 128.431 % Recovery 6 STD 

Final page for worklist# 30128 

Analyst Signature Analyst Signature Date 

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

147, 



UD/lU/YY 17:09 FAX 3721143 2B HALL Eo001 

2 STO NH3-01 L lWID N/A ug/m 

F'inal page for worklist i# 30128 

L//U/FP 
aM ' 

99000104 U-103 GRAB2 3 SAMPLE S99T000537 0 NH3-01 LIQUID N/A 

I 

Units shown for QC (SPK & SlD) may not reflect the actual units. DL = Deteaion Umit, S = Worklist S b t  
R = Replicate Number, A = Aliquot Code. 

ug/mL 

59000104 U-103 GRAB2 4 DUP SWT000537 0 ~ ~ 3 - m  L lWlD N/A ug/mL 



HNF-I668 REV. 0 
WORKBOOK PAGE: BLANK1 

Dilution Factor DF 1.000 

Detection Limit = 1.OOOpg (WOWSAM) 

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

KRM Date: 06/14/99 

SAMPLE.WB1 REV 1.0 631001ML 

P47-3 
0611 4/99 08:35:22 



HNF-1668 REV. 0 

Detection Limit = 1.OOOpg * (FVOWSAM) 

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

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

r 14794 
06/14/99 08:36: 18 



HNF-1668 REV. 0 

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

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

Analyst: KRM Date: 06/14/99 

SAMPLE.WB1 REV 1.0 

’ 147,Sc 

06/14/99 08:36:45 



HNF-1668 REV. 0 
WORKBOOK PAGE: DUP4 

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

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

I - .."" . ... 
~ : ~ . ' S a m p I ~ ' ~ o i ~ t ~ ~ ~ ~ ~ N H 3  Concentration (pglml) < 5.00€+01 I 

KRM Date: 06/14/99 

SAMPLE.WB1 REV 1.0 631001ML 

147,b 
06/14/99 08:37:03 



WORKBOOK PAGE: SPIKE5 

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

2.04E+02 
1.54€+02 

U103 GRAB2 

KRM Date: 06/14/99 

SAMPLE.WB1 REV 1.0 631001ML 

a4’,jr.7 
06/14/99 101 838 



'HNF-1668 RW. 0 
WORKBOOK PAGE: ST-END6 

Detection Limit = 1.OOOpg (FVOWSAM) 

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

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

i KRM Date: 06/14/99 

SAMPLE.WB1 REV 1.0 631001ML 

06/14/99 08:41:28 



u o i i u i n y  . . it:l3 @AX 3721143 2B HALL 

HNF-1668 RRI. 0 

@ 0 0 3 / 0 0 8  





u o i i u i ~ y  11:14 FAX 3721143 2B HALL 

HNF-1668 REV. 0 

@005/008 
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I u o i i u i ~ ~  11:14  FAA 3721143 2B HALL 
HNF-1668 REV. 0 

i 

. .  

a007/008 



uu/ lu /YY 17:15 FAX 3721143 2B HALL 

EMF-78.2 mV AT 16x45- 06-10-~99 

EMF-78. 3 rnV AT IC: 45, OC-IO-3'3 

EMF.=--78.4. mV AT .16:48, I:IC:-.I~.-'XI 

! HNF-1668 REV. 0 ' 

I 



worklistdata2 Version 3.0 01/04/99 
06/15/99 08:34 

HNF-I 668 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 30149 

Analyst: slh Instrument: NH301 Book#: 

Method: LA-631-001 Rev/Mod 

Worklist Comment: U103 GRAB2 NH3-01 MF 

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

82.108 % Recovery 

Final page for worklist# 30149 

Analyst Signature 

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

147, I5 



Analyst: 

Method LA-631-011 

Worklist Comment: 

1 B W  NH3-01 LIQUID 

2 STD NH3-01 LIQUID 

3 SAMPLE 599?000546 0 NH3-01 LIQUID 
Analytes Requested: NH3-01 

I 
I 

4 DUP S99T000546 0 NH3-01 LIQUID 

N€I3-'01 LIQUID 5 SAMPLE S99T00054B 0 
I 

Analytde Requested: NH3-01 
I 

6 DUP 599+000548 0 NH3-01 LIQUID 

7 STD NH3-01 LIQUID 

7 kctF Instrument; NH301 - Book# 5-=31v14-A 
Rev/Mod D- 0 

U103 GRAB2 M13-01 MF 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

Final page rdr worklist # 30149 

6-IV-53 I 

! 
~ 

1 
I 
! 

I 
. I  

i 

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



HNF-1668 REV. 0 
c\ 

WORKBOOK PAGE: BLANK1 

AMMONIA (NH3) : LA-631 -001 LlQUlDSlSOLlDS BLNK 
lata (pglmL) ID 0.000 

Blank Result from the Instrument (pg/mL) BR 0.008 ~ 

Vol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM 0.500 

Dilution Factor DF 1.000 

NH3 Concentration (pglmL) 

Detection Limit = 1.OOOyg * (FVOLNSAM) 

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

itration (pglmL) < 5.00E+01 

Analyst: n .. A SLH Date: 06/15/99 
IlSignature of Chemist: A l l +  MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

147.17 
06/15/99 082630 



HNF-1668 REV. 0 
WORKBOOK PAGE: STD2 

m i D e t e c t i o n  Limit (pg/mL) 5.00E+011 

Detection Limit = 1.OOOpg * (FVOWSAM) 

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

17 ACTUAL = STD VAL 
>C FOUND = (ID-BR) * (FVOLNSAM) 

SLH Date: 06/15/99 nalyst: 

Signature of Chemist: /-I/& MJL Date: 
SAMPLE.WB1 REV 1.0 ’ 631001ML 

1:\631001\0Ur\30149.W61 06/15/99 08:28:32 



HNF-1668 REV. O 
WORKBOOK PAGE: SAM3 

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

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

SLH Date: 06/15/99 
MJL Date: 

SAMPLE.WB1 REV 1.0 631001ML 

'I 3-47, rq 
06/15/99 oa:28:57 



HNF-1668 REV. O 

WORKBOOK PAGE: DUP4 

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

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

nalyst: SLH Date: 06/15/99 

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

06/15/99 08:29:19 



HNF-1668 REV. 0 

WORKBOOK PAGE: SAM5 

Detection Limit = 1.OOOpg (FVOWSAM) * DF 

N H 3  Concentration (pglmL) = (ID-BR) * (FVOL I VSAMpDF 

1 
SLH Date: 06/15/99 
MJL Date: 

SAMPLE.WB1 REV 1.0 631001ML 

06/15/99 082945 



HNF-1668 REV. 0 

WORKBOOK PAGE: DUP6 

Detection Limit = 1 .OOOpg (FVOWSAM) * DF 

N H 3  Concentration (pglmL) = (ID-BR) (NOL I VSAMYDF 

nalyst: h .  \ I  SLH Date: 06/15/99 

631001ML SAMPLE.WB1 REV 1.0 

a47,22 
06/15/99 08:30:07 



WORKBOOK PAGE: ST-END7 

Detection Limit = 1.OOOpg * (FVOLNSAM) 

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

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

Analyst: SLH Date: 06/15/99 
Signature of Chemist: MJL Date: 
SAMPLE.WB1 REV 1.0 631001ML 

06/15/99 08:32:25 



M003/009  

0 ' N U  899 I-JNH 



HNF-I 668 REV. 0 

SAMPLE VZL- 2 5 . 0 U O  AT 
ENTERED 

1 i;. 24, 06-14-99 

6TO VOL.: . ,Z50b0 A T  .10:32. 
ENTERED ! 

06-14-49 

i 

2- EMF=-IlS.6 ihv A T  ,?!1:40, UC-14-99  



HNF-1668 REM 0 

STD VOL.= ZS.5flflU A T  11:18, 06-14-99 
ENTEREb I 



I HNF-1668 REV 0 



HNF-1668 REV. 0 

GRlrlPLE VUL= + s . O O O  AT 14:01, 06-14-5'9 
ENTERED 

EMF= 3 .5  rriV A T  14:02, 0&-14-Y9 

EMF=-117.E m V  FIT 1 4 : 2 7 ,  r36-14-9Y 

EMF=-117.7 rnV' AT 14: 17, 06-i4.-99 
ENTEEEC~ 

Iz I V H 3  SLl:lPE--6?. 1 rflV/DEIZ 
RT 14: 1.7, U 6 - 1 4 - 9 3  



HNF-1668 REV. 0 



HNF-1668 REV. 0 

EMF=-:X. 8 mV /AT 16: 19, 06-14-39 
ENTERED 

STD !3nRICN= 9'J7 AT 16:19. 06-14-99 
EIVTEEED ! 

I Rnn/Rnnlih 

, 147,30 
-- 



Q LFSQQQJ66S ' XdS 9 

Q LESQQQZ66S ana 5 
Q LEPQOQZ66S, ma 5 . . .  . .  
Q LCSOQQ166S dna 5 

Q LESQQQ166S 

Q LESQQQ166S B l m S  I 

. . . . . . . 
2 

T 

T 

IOd 50-510 Q 855 K 
. . . . . . . .. . .. 



worklistdata2 Version 3.0 01/04/99 
04/15/99 11:13 HNF-1668 REV. 0 Page: 2 

LABCORE Completed Worklist Report for Worklist# 29236 
Ses Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

103.970 '6 Recovery 6 SPK S99T000537 0 @IC-01 CL-02 LIQUID 8.OGel 8.38-+01 

6 SPK S99T000537 0 @IC-01 NO2-02 LIQUID 5.36e2 5 . 2 4 r r 0 2  97.761 '6 Reoove2-y 

6 SPK S99T000537 0 @IC-01 B R - 0 2  LIQUID 5 . 7 6 4  5.39.+02 93.576 % R.covery 

6 SPK S99T000537 0 @IC-01 NO3-02 LIQUID 5.84-2 5.42-+02 92.808 Z Recovery 

6 SPK S99T000537 0 @IC-01 PO4-02 LIQUID 5.44-2 5 .57sr02  102.390 5. necovsry 
6 SPK S99T000537 0 @IC-01 504-02 LIQUID 6.42.2 6.42et02 

37  0 @IC-01 O W T E 2  LIQUID 5.21e2 5.2 

-02  LIQUID N/A 

1.340.+05 

02 LIQUID N/A 

7 SANPLE S99T000546 0 @IC-01 SO4-02 LIQUID N/A 2.498er03 710.800 us/mL 
7 s  

8 DUP S99T000546 0 @IC-01 8-02 LIQUID 1.26.tO3 1 .17er03  7.407 RPD 

8 Dm S99T000546 0 @IC-01 NO2-02 0.743 RPD 

8 D u P  S99T000546 0 OIC-01 SO4-02 LIQUID 2.50er03 2.58.+03 3.150 RPD 

8 DUP l e 2  

9 SANPLE S99T000548 0 @IC-01 F-02 LIQUID N/A 8.649-+02 

9 SANPLR S99T000548 0 OIC-01 NO3-02 LIQUID N/A 1 .319at05  716.000 us/mL . . . . . .  . . . . . .  . .  

9 SANPLE S99T000548 0 @IC-01 SO4-02 LIQUID N/A 1.316.+03 710.800 ug/mL . . . . . . . . . . . . . . . . . . . .  
9 'S QU 

10 DUP S99T000548 0 @IC-01 F-02 LIQUID 8.65er02 1.09e+03 23.018 RPD 

10 DUP LIQUID 1.16a+04 

10 DUP S99T000548 0 @IC-01 N02-02 LIQUID l.36.+05 1.61.+05 15.385 RPD 

11 BLNK-PREP 0 @IC-01 F-02 SOLID 1 <1.20.-2 

ii'BLM( 1 
. .  

11 BLNK-PREP 0 @IC-01 

11 BLNK-PRRP 0 @IC-01 

11 BLNK-PREP 0 @IC-01 

11 BT.M(-PRx€ 0 axc-01 
11 BLNK-PREP 0 @IC-01 

11 BLNK-PREP 0 @IC-01 

12 SANPLX S99TO00309 0 W @IC-01 

1 3  DUP S99T000309 0 W @IC-01 

N02-02 SOLID 

BR-02 SOLID 

NO3-02 SOLID 

P04-02 SOLID 

SO4-02 SOLID 

O W T E 2  SOLID 

NO3-02 SOLID - 
8-02 SOLID 

1 3.49.-01 0.349 ug/g 

1 2.14.-01 

1 <1.20.-1 

1 <1.38a-1 us/s 
1 c1.05.-1 vs ls  

N/I\ 4.731.rO5 2854.000 ug/s 

r '2 .aie+ RPD 

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

149 



worklistdata2 Version 3.0 01/04/99 
04/15/99 11:13 

HNF-I 668 REV. 0 Page: 3 

LABCORE Completed Worklist Report for Worklist# 29236 
Sen Type Sample# R A Test Matrix Actual Found DL or Yield U nit 

13 DUP s99~000309 o w @IC-01 CL-02 SOLID 7 6.27.+02 RPD 

13 DVP S99T000309 0 W aIC-01 NO2-02 SOLID ' ~ T  3.64at03 RPD 

Final page for worklist# 29236 

Analyst Signature Date Analyst Signature Date 

. . . .  

. . . .  
'i i 

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

. .  . . .  
. . . .  

Units shown for QC (BLKIBKG) may not tejlect the actual units. 
9-50 



L2 001 11/17/14 07:OO FAX 

04/14/99 14:43 HNF-1668 REV. 0 Page: 1 
ws2 LABCORE Data Entry Template for Worklist# 29236 

Method LA-533-105 RevlMod ' F- 0 
Worklist Comment: U103 GRAF32,TK-113 IC-01 

S Type Sample# R A Test Matrix Group# Project 

1 CCB @IC-QC QC 

2 LCS-INST @IC-QC QC 

3 ccv @IC-QC . QC 

4 SAMPLE S99T000537 0 @ICIO.l LIQUID 99000104 U-103 GRAB2 
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02' , 

OXALATEZ, 'PO4-02 , 504-02 

5 DUP S99T000537 0 @IC-01 LIQUID 

6 SPK S.99T000537 0 @IC-01 LIQUID 

7 SAMPLE S99T000546 0 @IC-01 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATE2, PO4-02 , SO4-02 

8 DUP S99T000546. 0 @IC-01 LIQUID 

9 SAMPLE S99T000548 0 @IC-01 LIQUID 99000104,U-103 GRAB2 
Analytes Requested: BR-02 , CL-02 , P-02 , N02-02 , N03-02 , 

OXALATEZ, PO4-02 , SO4-02 

10 DUP S99T000548 0 @IC-01 LIQUID 

11 BLNK-PREP. @IC-01 SOLID 

12 SAMPLE S99T000309 0 W @IC-01 SOLID 98000476 TX-113 
Analytes Requested: N03-02 

13 DUP S99T000309 0 W @IC-01 SOLID 

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



11/17/14 07:Ol FAX m o o 2  

HNF-1668 RRI. O 
04/14/99 14:43 
ws2 LABCORE Data Entry Template for Worklist# 

Page: 2 

29236 

s Type Sample# R A Test Matrix Group# Project 

Final page for worklist # 29236 

Signature Date 

Data Entry Comments: 

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



11/17/14 07:Ol FAX @ 003 
HNF-1668 REV. 0 

File: 99041431.DOl Sample: CCB 

o m  

0.m I 

1 " " 1 " " 1 " " 1 " " I " " I ' ~ " I ' ' " I " " " ' " ~  
0 1 2 3 4 5 6 7 8 9 10 

M,Nltcs 

153 



11/17/14 07:Ol FAX HNF-1668 REV. 0 a004 

_ _ _ _ _ _  
1 
2 
3 
4 
5 
6 
7 
8 
9 

0 . 8 1  
0.95 fluoride 
1.43 chloride 
1.71 nitrite 
2.56 bromide 
2.91 nitrate 
4.11 phosphate 
5.23 sulfate 
6.83 oxalate 

8.0 

7.0 

6.0 

5.0 

4.0 

us 3.0 

2.0 

1 .o 
0.0 

-1 .o 

File: 99041431.002 Sample: ICV 57N21B 

nitrite 
I. 

154 



11/17/14 07:02 FAX E l 0 0 5  

Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

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

0.81 0 . 0 0 0  64 256 2 
0.95 fluoride (Qa.3 65.405 1887 5816 2 -0.35 

89.427 1614 5311 1 -0.47 
5278 21257 1 -1.54 1.71 nitrite 97$. 517.435 

\Ol.%!! 637.554 3311 17745 1 -0.78 2.56 bromide 
2.90 nitrate \OQ.q% 734.649 4259 26326 1 -1.36 
4.11 phosphate \ma-(% 652.460 8 8 0  10124 1 -3.60 
5.23 sulfate \OO.qC&, 706.554 2111 31911 1 -5.83 

19793 1 -5.84 

1.43 chloride 9w& 

6.83 oxalate ' ~ 4 . 0 ~  563.821 1120 - -____-____________-________________  

8.0 

7.0 

6.0 

5.0 

4.0 

us 3.0 
2.0 

1 .o 
0.0 

-1 .o 

Totals 3967.303 20524 138539 

Tile: 99041431.003 Sample: CCV 74N21B 

nitrite 
I 

1 1 1 1 , 1 1 1 1 , 1 1 1 1  I , , ,  I , , ,  ( I , ,  , , , I  , , , I  , , I (  , , I ,  

1 2 3 4 5 6 7. ' 8  9 10 

Minutes 



11/17/14 07:05 FAX 
67013 

HNF-1668 REV. 0 

File: 99041431.012 Sample: BNLK-PREP 
1.0 I 
0.8 

0.6 

0.4 

0.2 

-0.0 

-0.2 

-0.4 

us 

-0.6 

-0.8 

-1 .o 

nitriie 
I 

I l l 1  I l l 1  I I I I ( I 1 I I  I I I l , I l I I  I I I d  I l l 1  I l l ,  , 1 1 1  

I 1 2 3 4 5 6 7 8 9 10 
Minutes 

1.56 



11/17/14 07:OZ FAX @ 0 0 6  

0.81 
0.99 fluoride 
1.05 
1.42 chloride 
1.71 nitrite 
2.83 nitrate 
4.12 phosphate 
5.28 sulfate 

Totals 

0.000 
1115.234 

0.000 
10418.350 
127269.748 
168475.559 
1031.241 
3960.935 

312271.068 
- - - _ - - _ - - - - _ _  

40 

30 

20 us 

10 

0 

File: 99041431.005 Sample: S99T000537 

chlori 

B 

nkrite 
I. 

nitrate 
. I  

214 
802 
1391 
3478 
25948 
19711 

28 
301 

51872 
. - - - - - - - - 

948 
1921 
6034 
12254 
108015 
128592 

236 
3611 

261611 
. - - - - - - 

2 
2 4.56 
2 
1 -0.93 
1 -1.54 
1 -3.63' 
1 -3.29 
1 -4.86 

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

1 2 3 4 .  5 6 7 8 9 10 

Minutes 

157 



Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 

- _ - _ -  
Ret Component Concentration Height Area B1. %Delta 
Time Name ug/d Code 

0.81 0 . 0 0 0  215 994 2 
0.99 fluoride 1006.851 807 1733 2 4.56 
1.05 0.000 1448 6716 2 
1.42 chloride 10394.083 3445 12224 1 -0.93 
1.71 nitrite 126717.242 25652 107517 1 -1.54 
2.83 nitrate 169659.444 19509 129604 1 -3.85 

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

4.11 phosphate 766.638 20 156 1 -3.60 
5.28 sulfate 3858. a42 293 3522 1 -4.86 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Totals 312403.100 51390 262466 

40 

30 

20 
us 

10 

0 

File: 99041431.004 Sample: S99T000537 DUP 

nitrite 
I 

( I l l  1 1 1 1  , 1 1 1  t I I I  1 1 1 4  I I I I  I I I I  1 0 1 1  I l l 1  , 1 1 1  

1 2 3 4 5 6 7 8 9 10 

Minutes 



Pk. 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

- - - _ _  

40 

30 

20 us 

10 

0 

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

0.81 0.000 267 1180 2 
0.95 fluoride 4075.840 1701 7128 2 -0.35 
1.05 0.000 1478 . 6480 2 
1.42 chloride 14649.506 4945 17435 1 -0.93 
1.71 nitrite 153758.144 31171 1321.98 1 -1.54 
2.54 bromide 27231.194 3001 14819 1 -1.55 
2.81 nitrate 195830.543 23080 152478 ,1 0.12 
4.11 phosphate 29185.952 768 8849 1 -3.60 
5.23 sulfate 36394.344 2165 32233 1 -5.83 
6.83 oxalate 26463.193 1083 18219 1 -5.84 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 487588.714 69661 391018 

chlorid ! 

oxalate sulfate bromic 

$L I I I fluoride I 
A 

1 1 1 1  I l l 1  1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  I I O  1 1 1 1  1 1 1 1  

0 1 2 3 4 5 6 7 a 9 10 

nitrite 

1 nitrate 
I 



La 009 11/17/14 07:03 FAX 

HNF-I 668 REV. 0 ------====================================================================== 
Sample Name: S99T000546 Date: 04/14/1999 11:18:12 
Data File : C:\DX\DATA\99041431.D08 

ACI Address: 1 System: 2 Inject#: 8 Detector:CDM-l 
Method : C:\DX\METHOD\4000SYS2.MET 

, Analyst Column: AG4A/AS4A anion column 
============================================================================= 

Calibration Volume Dilution Points Rate Start Stop Area Reject 

External 1 5151 3000 5Hz 0.00 10.00 30 
_____-__________-_______________________- - - - - - - - - - - - - -_ - - - - - - - - -_ - - -  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  peak Report: All peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pk . Ret Component Concentration Height Area B1. %Delta 
Num Time Name ugh1 Code 

1 0.81 0 . 0 0 0  ,209 955 2 
2 0.99 fluoride 1262.073 865 2177 2 4.56 
3 1.05 0.000 1539 6626 2 
4 1.42 chloride 11079.853 3813 13054 1 -0.93 
5 1.71 nitrite 133957.498 27524 114059 1 -1.54 
6 2.83 nitrate 142584.292 16750 106913 1 -3.63 
7 4.13 phosphate 770.960' 21 157 1 -3.13 
8 5.28 sulfate 2498.451 201 2340 1 -4.86 _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Totals 292153 .,127 50922 246282 

40 

30 

20 
us 

10 

File: 99041431.008 Sample: S99T000546 

nitrite 
I 

I nitrate 

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

O I 2 3 4 5 6 7 6 9 10 
Minutes 



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

1 0.81 0.000 207 94 1 2 
2 0.99 fluoride 1165.203 861 2008 2 4.56 
3 1.05 0.000 1535 6585 2 
4 1.42 chloride 11280.914 3865 13298 1 -0.93 
5 1.70 nitrite 135238.662 27436 115222 1 -1.92 
6 2.82 nitrate 143339.291 16861 107533 1 0.00 
7 4.13 phosphate 780.269 22 160 1 -3.13 
8 5.28 sulfate 2578.681 195 2410 1 -4.86 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 294383.020 50982 248157 

File: 99041431.D09 Sample: S99T000546 DUP 

40 

30 

20 us 

10 

0 

chli "r 
nitrate 

I 

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

1 2 3 4 5 6 7 a 9 10 

Minutes 



11/17/14 0 7 : 0 4  FAX 
moll 

HNF-1668 REV. 0 
Data Reprocessed On 04/14/1999 14:12:41 

Pk . Ret Component Concentration Height Area B1. %Delta 
Num Time Name u g h 1  Code 

1 0.81 0.000 19 6 951 2 

3 1.05 0.000 1407 6253 2 
4 1.42 chloride 11561.951 3889 13640 1 -0.93 
5 1.70 nitrite 
6 2.82 nitrate 131857.789 15276 
7 5.28 sulfate 1315.992 112 

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

2 4.56 2 0.99 fluoride 864.876 701 1486 

137453.284 27562 117235 1 -1.92 
98171 1 0.00 
1313 1 -4.86 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Totals 283053.893 49142 239049 

File: 99041431 .D10 Sample: S99T000548 

40 

30 

20 us 

10 

0 

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

1 2 3 4 5 6 7 8 9 . 10 

Minutes 



@lo12 11/17/14 07:04  FAX 

Pk . 
Num 

1. 
2 
3 
4 
5 
6 
7 
8 

_ _ - _ _  

Ret Component 
Time Name 

0.81 
0.99 fluoride 
1.05 
1.41 chloride 
1.70 nitrite 
2.81 nitrate 
4.14 phosphate 
5.28 sulfate 

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

ugh1  Code 

0.000 232 1106 2 

0.000 1717 7647 2 
1089.326 857 1876 2 3.86 

13496.230 4414 16008 1 -1.40 
161071.143 32011 138991 1 -1.92 

.118199 1 -0.12 
89 1 -2.82 

156190.191 18250 
543 .E58 14 

1771 1 -4.86 1843.855 144 
_ _ - - _ - _ _ _ _ _ _ L _ _ _ _ _ _ _ - - - - - - - - - - - - - - - -  

Totals 334234.602 57641 285689 

40 

30 

20 us 

10 

0 

File: 99041431.LUl Sample: S99T000548 DUP 

nitrite 
I 



worklistdata2 Version 3.0 01/04/99 
04/15/99 11:12 

HNF-I 668 REV. 0 Page: 1 

LABCORE Completed Worklist Report for Worklist# 29287 

Analyst: adp Instrument: IC40S2 Book#: 75N21B 

Method LA-533-105 RevlMod F- 0 

Worklii Comment: U103 GRAB2, @IC-Ol skm 
, _  

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

QC .-2 

QC 1 cl.7Oe-2 

w 1 <1.08.-1 

QC 1 c1.25e-1 

1 r1.39.-1 QC 

1 CCB 0 @IC-QC PO4 QC 1 <1.20.-1 UdmL 

1 CCB QC 1 cl.38e-1 

1 CCB 0 @IC-QC O m T E 2  QC 1 <1.05e-l 

97.201 % Recovery 
2 LCS-INST 0 %IC-QC BR QC 5.76-2 5.61ar02 97.396 % Recovery 

2 37 

2 LCS-INST 0 @IC-QC PO4 QC 5.44.2 5.55et02 102.022 % Recovery 

Qc 01.246 % R.c 

QC 

QC 

3 COI 0 @IC-QC CL QC 8.95a1 9.27e+01 103.575 % Recovery 

3 .26 9 

3 ccv 0 @IC-QC BR QC 6.3Oa2 6.29et02 99.841 % Recovery 

7.OOeZ 7.4 

7.12er02 

2 SOLID 

1 c1.70e-2 

1 <1.33*-1 

1 <1.20e-1 

4 BLNK-PR 1 <1.38--1 

OXALATKZ SOLID 1 <1.05€-1 

5.038sr02 

0 w @IC-01 4.208s+03 

5.003.+04 

NO3-02 SOLID 3.190et05 1099.000 us/ 
PO4-02 SOLID 4.164st04 

1.265et.03 

8.300e+02 829.800 ug/g 

9.781 RPD 

Units shown for QC (BLKIBKG) may not r@lect the actual units. 

A 9 $64 



worklistdata2 Version 3.0 01/04/99 
04/15/99 11:12 

HNF-I668 REV. 0 Page: 2 

LABCORE Completed Worklist Report for Worklist# 29287 
Seq Type Sampld R A Test Matrix Actual Found DL or Yield Unit 

6 DUP S99T000553 0 W @IC-01 CL-02 SOLID 4.21-+03 3.91e+03 7.389 RPD 

6 DIIP S99T000553 0 W @IC-01 NOZ-02 SOLID 5.00er04 4.56et04 9.205 RPD 

7 SPK S99T000553 0 W @IC-01 F-02 SOLID 5.84.1 6.30ec01 107.877 % Recov.ry 

7 s  
101.493 % Recovery 7 SPK S99T000553 0 W OIC-01 UO2-02 SOLID 5.36e2 5.44e+02 

2 SOLID 5.76e2 5.48er02 139 % R 

89.212 % Re 5.84e2 5.2let02 

5.44is2 5.73a+02 105.331 % Re 

7 SPK S99T000553 0 W @IC-01 504-02 SOLID 6.42e2 6.43er02 100.156 % Recovery 

5.21~2 5 . 3 ~ ~ ~ 0 2  102.879 % Rscovery 

8 SAMPLE S99T000558 0 W @IC-01 F-02 SOLID N/A 8.534.+02 94.510 ug/g 

OLID 

8 SAMPLE S99T000558 0 W @IC-01 NO3-02 SOLID N/A 1.339er05 1095.000 ug/g 

SOL 

8 SAHPLE S99T000558 0 W OIC-01 504-02 SOLID N/A 1.560et03 1087.000 ug/g 

8 

9 D m  S99T000558 0 W @IC-01 P-02 SOLID d.53e+02 9.04e+02 5.805 RPD 

7.389 RPD 

c8.27-2 4 . 6 7 -  

2 SOLID 

1039.000 ug/g 

10 SAMPLE 1156.000 ug/g 

10 SAHPLK 00559 0 W OIC-01 PO4-02 SOLID 997.900 ug/g 

1148.000 ug/g 

26.357 RPD 

15.556 RPD 

21.498 RPD 

?l @ I C - 0 1  OxaLaTE2 SOLID 

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

3.65 



worklistdata2 Version 3.0 01/04/99 
04/1S/99 11:12 

HNF-1668 REV. 0 Page: 3 

LABCORE Completed Worklist Report for Worklist# 29287 
1 Seq Type amp1 Test ound D or iel nit 

. .  

I Final page. 'for worklist# 29287 
. .  I 

Analyst Signature Date 
n 

Analyst Signature Date 

q/s- 99 
Date' ' 

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



04/15/99 0 2 : 5 9  FAX 3721143 2B HALL 

Page 1 1 HNF-I 668 REV. 0 04/13/99 I2 27 
w.v2 LABCORE Data Entry Template for Worklist# 9287 

I '  

e _  

Analyst: bbf -ent IC q0.52 BOOM 15fi21 d@-cS' 
Method LA-533-105 Rev/Mod 7 4 ~ L l - A  - C u  

t Worklist Comment: U103 G W 2 ,  @IC41 skm 

Group# Project s m e  sample# k A Teeet Matrix 

1 CCB 

2 LCS-INST 

@IC-QC QC' 

@IC-QC QC. 

3 ccv @IC-QC QC 

4 BLNK-PREP @.IC-Ol SOLID 

5 SAMPLE S99T000553 0 W @IC-01 SOLID 
Analytes Requestedt BR-02 , CL-(I2 

OXALATE2, PO4-02 

6 DUP S99T000553 0 W @IC-01 SOLID 

7 SPK S99T000553 0 W @IC-01 SOLID 

a SAMPLE S99T000558 0 W @IC-01 SOLID 
Analytes Requested: BR-02 , CL-02 

OXALATE2, P04-02 

9 DUP S99T000558 0 W @IC-01 SOLID 

1 0  SAMPLE S99T000559 0 W @IC-01 SOLID 
Analytes Requested: BR-02 , CL-02 

OXALATE2, PO4-02 

599T000559 0 -W @IC-Ol SOLID 11 DUP 

99000104 U-103 GRAB2 
, F-02 I ,  NO2-02 , N03-02 , 
, 504-02 

99000104 U-103 GRAB2 
, F-02 , NO2-02 , 
, '504-02 

99000104 U-103 .GRAB2 
, F-02 , N02-02 , N03-0 

., SO4702 

Final page for worklist # 29287 

CflS 44 
Siinnture Date 

S = WoruSt Slot Number, R = Replkgie Number, A = Aliquot Code. ' 



File: 99041401.001 Sample: BLANK CCB 
-0.0 

-0.1 

-0.2 

us 
-0.3 

-0.4 

-0.5' 

168 



04/15/99 03:OO FAX 3721143 

Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

_ _ - - - -  

Ret 'Component 
Time Name 

0.80 
0.95 fluoride 
1.43 chloride 
1.71 nitrite 
2.57 bromide 
2.91 nitrate 
4.11 phosphate 
5.28 sulfate 
6.83 oxalate 

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

Conce.ntrat ion Height Area B1. %Delta 
U d m l  Code 

0.000 53 198, 2 
59 ~ 627 1707 5296' 2 0.35 
83.809 1454 4978. 1 -0.47 

521.281 5315 21419 1 -1.54 
561.275 3002 15589i 1 -0.52 
571 -298 3270 203651 1 -1.13 
555.413 742 8581 1 -3.60 
649.688 2509 29318. 1 -4.86 
543.677 1075 19087. 1 -5.84 

_ _ L _ _ _ _ _ - _ - - - - - - _ _ _ _ - - - - - - - - - - - - - - - -  

Total 6 3546.068 19126 124830i 

File: 99041401.002 Sample: 7SN21-B LCS 
8.0 1 

4.0 

us 3.0 
2.0 

7 .O 

0.0 

sulfate 

I 
! 

0 1 2 3 4 5 6 7 8 9 , 10 

Minutes 

169 



04/15/99 03:OO FAX 3721143 2B HALL HW-1668 R N .  0 @I004 

Pk . Ret Component 
Num Time Name - - - _ _ - - - - - - - - - - _ - _ - _ - -  
1 0.81 
2 0.95 fluoride 
3 1.43 chloride 
4 1.71 nitrite 
5 2.57 bromide 
6 2.90 nitrate 
7 4.11 phosphate 
8 5.23 sulfate 
9 6.83 oxalate 

t 
Concentration Height Area El. %Delta 

w / m l  Code 

0 . 0 0 0  ' 64 226,  2 
66.724 1874 5935 2 -0.35 

525.808 5411 21609 1 -1.54 
92.705 1635 5506' 1, -0.47 

629.260 3370 17510 1 -0.52 
739.523 4336 26509 1 -1.36 
681.415 906 10587: 1 -3.60 
711.777 2162 32149, 1 -5.83 
580.941 1164 20394; 1 -5.84 ______- - - - -_________________________  

Totals 4028.153 20922 140419! 

File: 99041401.003 Sample: 74N21-B CCV 

170 



04/15/99 03:OO FAX 3721143 
005 

2B HALL HNF-1668 REV. O I 

File: 99041401 .DO4 Sample: BLANK PREP 
1 .o 
0.8 

0.6 

0.4 

0.2 

-0.0 

-0.2 

-0.4 

us 

-0.6 

-0.8 

-1.0 

nitrite 
I 



40 

30 

20 
us 

nitrate 
I 

10 

I 
0 

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

0 1 2 3 4 5 6 7 a 9 '  10 
! Minutes 

172 



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

1 0.81 
2 0.99 fluoride 
3 1-05 
4 1.42 chloride 
5 1.70 nitrite 
6 2 . 8 3  nitrate 
7 4-11 phosphate 
8 5.28 sulfate 

Concentration Height A r e a  B1. %Delta 
u g h 1  I Code 

0.000 116 539 2 
2.317 199 491, 2 4.56 
0 . 0 0 0  336 1517. 2 

19.811 ,819 , 2915; 1 -0.93 
231.480 5800 234751 1 -1.92 

203.323 675 77m 1 -3.60 
6.545 69 8851 1 -4.86 

1664.727 24422 164512, 1 -3.85 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 2128.203 32437 202050 

File: 99041401.D06 Sample: S99T000553 DUP 
40 

us 

I 
I I I I I I I / I  1 / 1 1  I I I I [ I l I I  1 1 1 1  1 1 1 1  I I I l q I I l I  1 1 1 1 1  

0 I 2 3 4 5 6 7 a 9 10 
Minutes 

173 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

0.81 
0.95 fluoride 
1.05 
1.42 chloride 
1.70 nitrite 
2.55 bromide 
2.82 nitrate 
4.10 phosphate 
5.23 sulfate 
6.83 oxalate 

- 
Totals 

0.000 
27.815 
0.000 
54.042 
477.209 
219.026 
862.913 
445.126 
263.705 
214.541 

3564.377 
. - - - - - - - - - - . _  

168 
1739 
401 
2266 
11881 
3061 
27690 
1504 
2042 
1100 

51852 
. - - - - - - - 

691 
6097 
1725 
7922 
49262 
14977 
187815 
17309 
29314 
18555 

333670 
- - - - - - - - 

2 
2 -0.35 
2 
1 -0.93 
1 -1.92 
1 -1.03 
1 0.00 
1 -3.76 
1 -5.83 
1 -5.84 

File: 99041401.D07 Sample: S99T000553 SPK 
I 

40 

30 
nitrate 

I 

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

0 1 2 3 4 5 6 7 8 9 10 
Minutes 

174 



04/15/99 03:Ol FAX 3721143 2B HALL moo9 
I 

Pk . R e t  Component' Concentration Height Areal BE; %Delta 
1 0.81 
2 0.99 fluoride' 4.443 416 954 2 4.56 
3 1.05 0.000 730 3186: 2 

5 1.71 nitrite 516.539 12840 ' 53454, 1 -1.54 

Num T i m e  Name u 3 / d  
________________I___--------_---_-------------_--_--------------------------- 

0 . 0 0 0  119 5881 2 

4 1.43 chloride 41.410 1777 6059 1 -0.41 

6 2.87 nitrate 696.906 9899 63393: 1 -2.27 

8 5.28 sulfate 8.123 78 10571 1 -4.86 
7 4.11 phosphate 108.121 351 4040; 1 -3.44 

i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 1375.541 26210 1327301 

I 
File: 99041401.008 Sampler S99T000558 SAM 

16 

14 

12 

10 

8 

us 6 

4 

2 

0 

-2 

nitrite 
I 

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

1 2 3 4 5 6 7 8 9 10 
Minutes I 

175 



04/15/99 03:Ol FAX 3721143 .2B HALL 
HNF-I 668 REV. 0 

16 

14 

m o l 0  

nitrjte 
I ,  

nitrate 
I 

- 
0 1 2 3 4 5 6 7 0 9 10 

.Minutes 



HNF-1668 REV. O 
04/15/99 03:Ol FAX 3721143 2B HALL moll 

0.81 
0.99 fluoride 
1.05 
1.43 chloride 
1.71 nitrite 
2.87 nitrate , '  
4.11 phosphate 
5 . 2 8  sulfate 
6.88 oxalate - 

Totals 

0 . 0 0 0  
3.905 
0 . 0 0 0  

35 -523 
420.052 
721.910 
122.922 
6.741 
2.122 

13 13.176 
. - - - - - - - - - - - 

107 500, 
339 836 
598 2576, 
1530 ' 5197; 
10718 43204' 
10479 65794' 
,410 4609, 
'74 906 
24 398 

24279 124019 
_ - _ _ - _ _ _ _ _ - _ _ _ - _ - _ _ -  

2 
2 4.56 
2 
1 - 0 . 4 7  
1 -1.54 
1 -2.49 
1 - 3 . 4 4  
1 -4.86 
1 -5.10 

File: 9904140l.D10 Sample: S99T000559 SAM 
16 

14 

'* I 

us 

-2 

1 2 3 4 5 6 7 8 9 10 
I- ' I ' I I I I I ' I " I I ' I ' 1 ' I 1 1 1 I I I I I 1 I I ' I ' I I I I ' I I 
0 

Minutes 

177 



Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 

- - - - - - 
Ret Component 

T i m e  Name 

0.81 
0.99 fluoride 
1.05 
1.43 chloride 
1.71 nitrite 
2.8q n i t r a t e  
4.13 phosphate 
5.28 sulfate 

I Concentration Heiqht Area B1. %Delta 
u g / d  ' Code 

0.000 121 . 585 2 
4.097 416 8 7 8  2 4.56 
0.000 735 3395 2 

, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

41.889 1794 613 d 1 -0.47 
514.122 12983 5319 1 -1.54 

1 -2.04 
52241 1 -3.60 

579 -477 82  65 
150 - 4 6 4  496 5670 

1130 1 -4.86 8.791 94 -___-__--_--------_-________________ 
Totals 1298.841 24903 123228 

16 

14 

12 

10 

8 

us 6 

4 

2 

0 

-2 

@le: 99041401.011 Sample: S99T000559 DUP I 
nitrrte 

I 

rrb t 1 I 1 I I I I ,  I , I  I ,  I , ,  I I I 1 I l I 

1 2 3 4 5 6 7 8 9 10 
Minutes 

3-78 



f ;k jr 09?0*JZ6fl< T%T 
04/27/99 07:03 MJF-I668 REV. 0 Page: 1 
WS2 LABCORE Data Entry Template for Worklist# 29004 

Worklist Comment: ICP U-103 (DIRECT) 

S Type Sample# R A Test Matrix Group# Project 

1 Icv @ICP-QC QC 

2 ICB @ICP-QC QC 

3 LLS @ICP-QC QC 

4 ICSA @ICP-QC QC 

5 ICSAB @ICP-QC QC 

6 SERDIL S99T000537 0 D @ICP-DOl LIQUID 

7 SAMPLE S99T000537 0 D @ICP-DOl LIQUID 99000104 U-103 GRAB2 
Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , BA-D-01 , 

BE-D-01 , BI-D-01 , CA-D-01 , CD-D-01 , CE-D-01 , CO-D-01 , 
CR-D-01 , CU-D-01 , FE-D-01 , K-D-01 , LA-D-01 , LI-D-01 , 
MG-D-01 , MN-D-01 , MO-D-01 , NA-D-01 , ND-D-01 , NI-D-01 , 
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , SE-D-01 , SI-D-01 , 
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-D-01 , 
ZN-D-01 , ZR-D-01 

8 DUP S99T000537 0 D @ICP-DOl LIQUID 

9 SPK-POST~'d99TOO0537 0 D @ICP-DOl LIQUID 

11 CCB @ICP-QC QC 

12 SAMPLE S99T000546 0 D @ICP-DOl LIQUID 99000104 U-103 GRAB2 
Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 ,' BA-D-01 , 

BE-D-01 , BI-D-01 , CA-D-01 , CD-D-01 , CE-D-01 , CO-D-01 , 
CR-D-01 , CU-D-01 , FE-D-01 , K-D-01 , LA-D-01 , LI-D-01 , 
MG-D-01 , MN-D-01 , MO-D-01 , NA-D-01 , ND-D-01 , NI-D-01 , 
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , SE-D-01 , SI-D-01 , 
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-D-01 , 
ZN-D-01 , ZR-D-01 

O ~ / W h -  
S = Worklist Slot Number, R = Replicate Number, A = Aliquot code. 

179 



04/26/99 12:17 '&%OS 372 2929 WESTINGHOUSE +++ MO-924 2OOW La 002 

-~ __. 7 J 

03130199 15.59 
HNF-1668 REV. 0 

Pug=* 2 

LABCORE Data Entry Template for Worklist# 29004 us2 

S Type Sample# R A  T a t  ' M a t r i x  Group t i  Project 

13 DUP S99T000546 0 D riPTcP-Do1 LI- 

14 SAMPLF S39T000548~ 0 D @TCP-DOl LIQUJD 99000104 U-103 CRAB2 
Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 I B-D-01 I BA-D-01 , 

BE-D-01 , BI-D-01  I CA-D-01 , CD-D-01 , CE-D-01 , CO-D-01 , 
CR-D-01 I CU-D-01 , FE-D-01 , K-D-01 , LA-D-01 , LI-D-01 , 
ME-D-01 , MN-D-01 , MO-3-01 , NA-D-01 , No-D-01 , NT-D-01 , 
P-D-01 ,,PB-D-Ol , S-D-01 , SB-D-01 , SE-D-01 , S I - D - 0 1  ~ 

SM-D-01 , SR-D-01 , TI-D-01  , TL-D-01 , U-D-01 , V-D-01 , 
ZN-D-01 , ZR-D-01 

15 DUP S99T000548 0 D @ICP-DOl LIQUID 

16 ICSA @ICY-QC QC 

17 ICSAB @I(IP-QC QC 

16 CCV @ICP-QC QC 

1 9  CCB @ICP-QC QC 

Final page for worklist # 29004 - 

Dura Entry G~mmmtts: 

S = Workhi Slot m e r ,  R = Rql iace  N w n b q  A = Aliqvor Caie. 



0 4 / 2 6 / 9 9  12:17 =SO9 372 2929 

Analysis Report s-arY 

9 Sample Name --- 
1 Icv 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 S99T000537 L 
7 S99T000537- 
8 S99T000537-D 
9 S99T000537 A 

10 S99T000537IX 
11 S99TOO0537-AX 
1 2  ccv 
13 CCB 
16 S99T000546 
15 S99T000546 D 
16  S99T000548- 
17 sssrooo54sr ,  
18 ICSA 
1 9  ICSAB 
20 ccv 
21 CCB 

9426A 
94268 
9426A 
9426A 
9426A 
94268 
9626A 
94268 
94268 
94268 
9426A 
94268 
94268 
9426A 
942- 
94268 
9426A 
9426A 
94268 
9626A 
9426A 

Method 
I---- 

WESTINGHOUSE . +++ MO-924 2OOW 

HNF-1 668 REV. o 
0 4 / 2 6 / 9 9  12:51:58 PM page 1 

1-2 
IC22 
Icp2 
ICPZ 
ICP2 
IC22 
IcP2 
ICP2 
IcP2 
IcP2 
I c e 2  
IcP2 
IEp2 
1-2 
ICP2 
ICP2 
IcP2 
ICPZ 
XCPZ 
1-2 
ICP2 

Date 

04/26/99 
04/26/99 
04/26/99 
04/26/99 
04/26/99 
04/26 / 99 
04/26/99 
04/26/99 
0412 6/99 
04 /26/99 
04/26 f99 
04 126 / 99 
04/26/99 

04/26/99 
04/26 / 99 
04/26 / 99 
04 /26/99 
04/26/99 
04/26/99 
04/26/99 

04/26/39 

11-33 D E S  
11-38 DKS 
11-40 DKS 
11:43 DKS 
11:46 DKS 
11:50 DXS 
3.1~53 DES 
ll156 DKS 
Ilr.59 DKS 
12:05 DKS 
12:08 DKS 
12116 DKS 
12-20 DKS 
32-24 DKS 
12-27 DKS 
12:30 DKS 
12-33 DKS 
12:37 D W  
L2:40. DKS 
22: 43. DKS 
12:48 D W  

Q 
Q 
Q 
P 
9 
5 
S 
-s 
S 
S 
S 
Q 
Q 
S 
S 
s 
S 
Q 
Q 
Q 
Q 

coprc 
CONC 
m N C  
CDNC 
COHC 
03XC 
CONC 
CONC 
CONC 
WHIZ 
CONC 
CONC 
C W C  
ODNC 
CONC 
CONC 
W N C  
CONC 
ODNC 
CONC 
CONC 

SIGNATURE ABOVE 
COMFLETEDIVERIFIED THE 



04/28 /99  12:17 S 5 0 9 ,  372 ,2929 WESTINGHOUSE,... ,.,, +++ 160-924 2OOW .- .. . . 

HNF-1668 REV. 0 
Analysis Report Averagea 04/26/99 12:si;sa pn Page 2 

1 Icv 
2 ICB 
3 LLS 
4 ICSA. 

.5 ICSAB 
6 S99TO00537 L 
7 S99T000537- 
8 S99TOOO537-D 
9 S99T000537-A 
10 S99T000537 X 
11 S99T0005371AX 
12 ccv 
13 CCB 
14 S99T000546 , 

15 S99TOO0546 D 
16 S99T000548- 
17 S99T000548-D 
18 ICSA 
19 ICSAB 
20 ccv 
2 1  CCB 

4-8776 
-.00085 
-01966 
--.00248 
-94349 
16.748 
16.553 
17.325 
545.95 
8-3316 
56256. 
4.8591 
.ooooo 
15 - 353 
17.395 
17.546 
16.207 
--.00428 
-93121 
4.8340 
-.00174 

4.9412 
--0058 
-10497 
247.21 
249.19 
37477 - 
36615 - 
37007 - 
34548. 
36878. 

7 
4.9617 
-.00191 - 19837 
-.01023 
-00861 
-11.172 
-26-607 
-26.537 
561.15 
-53.923 

95815. 58838. 
4.9160 4-9396 
-.OD202 -00028 
38462. -23.781 
42401. -30.721 
46384. -36.815 
44178. -27.521 
244.28 .01935 
545.60 -00334 
4.8390 4.9020 
--00918 -.00370 

5.1340 
-00082 
-10449 
-00260 - 00806 
92.387 
85.748 
86.577 
675- 65 
101.59 
59963. 
5 - 1003 
.00277 
90.747 
97.073 
102.56 
98.576 
-00238 
-00536 
5 - 0472 
-00001 

4.8750 
-.00006 
-09758 - 00022 
-45696 -- 13349 
-.03706 
-03793 
551.74 
-.73926 
59928. 
4.8893 
-.00004 
-01953 
-08079 
-.01924 
-01567 
.00009 
-45363 
4-7914 
--.00004 

4,9633 
-00004 
-00998 
-00011 
-45519 
-29784 
,30567 
-30665 
577-64 
-00247 
58629 - 
4.9292 
--.00003 
-29434 
-29405 
-37670 
I35157 
.00007 
,45208 
4.8991 
--.00001 

1 rcv 
2 IC8 
3 LLS 
4 ICSA 
5 ICSAB 
6 599T000537 L 
7 SSST000537- 
8 S99TOOO537-0 
9 S99T000537-A 
10 S991000537-X 
11 S99TOOO537-X 
12 ccv 
-13 CCB 
1 4  S99T000546 
1 5  S99T000546 D 
1 6  S99T000548- 
1 7  S99TOOO548-D 
18 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

5.0125 -_ 00891 
-21509 
-06572 
.00580 
1.2774 
6.1975 
6.3183 . 
585-60 
45-676 
59994. 
4.9398 
.01277 
-2-5055 
1.7745 
-5.0760 
2 - 5448 . 
-.00363 
-00707 
4.9017 
-00451 

5 - 0335 - 01284 
-21259 
255 - 88 
257.35 
163.23 
168.49 
149.79 
769.95 
154.84 
58956. 
5.0553 
.OU02 
145 - 61 
159.16 
169.96 
166.11 
257.29 
256.62 
5.0963 
.01288 

5 - 0045 
-.00078 
-01060 
--.00567 
-91973 
5.0637 
6.0488 
6.0516 
600.10 
7 - 6989 
58698. 
4.9965 
-.00015 
6.3102 
6-6912 
6.8206 
6-8036 
-.00664 
-91448 
5.0014 
-.00031 

5.0256 
-.01124 
-20829 
-01541 
-01740 
-5.3100 
2.5270 
3.6891 
582-71 
-71.532 
59446. 
5 - 0093 
--00094 
-.21825 
3.3186 
1.6602 
2-3436 
-00553 
-00520 
4.9284 
-.00311 

4.9375 
-.00047 
-03923 - 00021 
-46015 
-27276 
1.5577 
2.9015 
585-97 
-1-9932 
58936 - 
4.9320 
.00099 
2.0438 
2.9479 
2.6978 
3 - 1977 - 00114 - 45482 
4.9235 
-.00216 

4-9367 
-.00071 
-02092 
-.00157 
-46630 
105 - 52 
107.87 
113-28 
689 - 71 
106.70 
59195 - 
4-9319 
-00045 
101.75 
113.85 
108.14 
105.46 
-.00193 
-46288 
4-9253 
-.00002 

I 
. . ___ . . . ... 



04/26/99 12:18 'B509 372 2929 WESTINGHOUSE- __. +-f+ MO-924 ZOOW 

HNF-1668 REV. 0 

llnalysis Report Averages 04/26/99 12:51:58 PX page 3 

1 Icy 
2 ICB 
3 u s  
4 ICSA 
5 ICSAB 
6 S99'f000537 L 
7 S99T000537- 
8 S99T000537 D 
9 S99T000537IA 
10 S99T000537 X 
11 S99T0005371€S 
12 ccv 
13 CCB 
14 S39T000546 
15 539T000546 D 
16 S99T000548- 
17 599T000548-D 
18 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

# Sample Name __ 
1 Icv 
2 ICB 
3 u s  
4 ICSA 
5 ICSAB 
6 S99T000537 L 
7 599T000537- 
8 S99T000537-D 
9 S99TOOO537-A 
10 S99T000537-X 
11 S99T000537-Ax 
12 c m  
13 CCB 
14 S99T000546 
15 S99T000546 D 
16 S99T000548- 
17 S99T000548-D 
18 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

5 - 3532 
-.00005 
-01820 
--00188 
-48208 
13.008 
12.808 
13-496 
628.06 
10.137 
59237. 
5.3247 
-00070 
13.090 
15 - 112 
15 - 509 
15 -084 
-,00089 
-47346 
5.2268 -_ 00094 

,02686 -- 00082 
.00081 
-24574 
-25027 
-2.6469 
-09999 
-.33154 
3.9706 
3,7604 
333.73 
-02743 
.00060 
-85403 
-56937 
'.26009 
1.7581 
-24160 
-24775 
-02397 
.00099 

5.0110 5 - 1209 
-00048 -17948 
.lo093 Q.79699 
97.385 -39761 
98.061 -38369 
7.3532 5053.6 
7.5868 4333.1 
7.5038 4511.6 
593.41 4640.2 
-.15162 4863.0 
58789. 63811. 
4.9907 5.1903 
-.00048 -23005 
7.9888 4469.8 
8-2648 4931.5 
9.2362 5218.2 
8 - 3502' 5009.8 
97-498 -32122 
97.409 .l3778 
4.9578 5.0975 
-.00102 -07754 

5.0028 
--.00510 
-20425 
252 - 16 
253.25 
8-2017 
4.4887 
8 - 7250 
574.51 
-62 - 875 
58804. 
4.9509 -. 00085 
6.4991 
4.8404 
6.2385 
3.4361 
250.29 
250.28 
4.9020 
-.00607 

4.7632 
-.00006 
-01933 
--.00884 
-42216 
-.46521 - 30374 
-44087 
545.9s 
1.0043 
58898. 
4.7549 
-00027 
-82606 
-85668 
-55760 - 74413 
-.00855 
-41874 
4.7326 
-00038 

5.0143 
-00045 
-10222 
--01080 
--.01007 
115-02 
117.02 
119 - 00 
703.99 
105 - 78 
59417. 
5 -0124 
-00010 
120.16 
131.63 
142.09 
u7.33 
-.00910 
-.00891 
4.9960 
-.00035 

5.2134 
-02005 
-22756 
193-77 
195.74 
240510. 
226830. 
229180. . 
210710. 
234120. 
297130. 
5-1697 
.00902 
212150. 
233930. 
245390. 
230190. 
189.U 
191.27 
5.0128 
-00268 

5.0679 5.1386 
-.00061 - --.00094 
-10231 -02097 
--CY0537 -00273 
-.00587 -99779 
-87105 -3 6894 
1.1820 -.51189 
1.4024 -.56820 
590.68 577.49' . 
-8.8012 -2.8495 
59421. 61056. 
5.0594 5.1480 
-.00108 .OD018 
1.1185 -05547 
1.4505 -11232 ' 

-74027 -.28460 
1.1218 -67929 
--00747 -00330 
-.00705 -98085 
4-9662 5.0015 
-,00094 -00037 

Nd Ni --- -- 

3-83 

5.0597 
-00259 
-20396 
-01204 
-01543 
1.3891 
5.6567 
7 -7449 
594.46 
3.7746 
59475- 
5 - 0453 
-00241 
6.7874 
9 -9777 
6.7604 
10.031 - 01549 
.01090 
4.9540 
--00021 

4.9116 - 00012 
-04230 -- 00551 
-91378 
160.20 
157.39 
158.54 
722.91 
155.06 
58990. 
4.8937 
-.00197 
158.30 
114.29 
187.00 
180 - 67 
-.00697 
-91326 
4-9236 
-.00271 

. .  

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



04/26/99 12:18 B 5 0 9  372 2929 . . . WESTINGHOUSE +-f+ MO-924 2OOW. 

HNF-1668 REV. 0 

Analysis R e p o r t  

# SampleName ___ ---I--------. 
1 Icv 
2 ICE 
3 LLS 
4 ICSA 
5 ICSAB 
6 S99T000537-L 
7 S99T000537 
8 S99T000537-D 
9 S99T000537-A 
10 S99TOOO537-X 
11 S99T000537-AX 
12 ccv 
13 CCB 
14 S99T000546 
15 S99TOOO546-D 
16 S99T000548 
17 S99T000548 D 
18 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

S SarnpleName 

. -  

--- ---------------_ 
1 ICV 
2 ICB 
3 u s  
4 ICSA 
5 ICSAB 
6 S99T000537 L 
7 S99T000537- 
8 S99T000537-D 
9 S99T000537 A 
10 S99T000537rX 
11 S99T000537-AX 
12 ccv 
13 CCB 
14 S99T000546 
15 S99T000546 D 
16 S99T000548- 
17 S99TO00548-D 
18 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

page 4 Averages 04/26/99 12r51:58 PX 

5.0211 
-00680 
-39501 
-.03146 -- 02420 
574.67 
576.57 
587-60 
1145 - 2 
658.42 
59698. 
4.9925 
-00616 
554.01 
617.06 
627 ~ 76 
607 - 70 
-,01941 
-.02114 
4.9786 
,01883 

4-9427 
-00096 
-20768 
-06534 
1.0151 
58.243 
44.331 
44.260 
625-92 
76.950 
59115. 
4-9470 
-00785 
45.913 
57.172 
53.923 
59.748 
-07130 
1.0071 
4.9593 
-.00408 

4.9225 
--.02340 
-17874 
-.03805 
-.03064 
2376.5 
2382.6 
2397.1 
2797.2 
2262.8 

4.9208 
-.02086 
1853 -7 
2047.5 
1964.4 
1895 -1 
-.04716 
-.03622 
4.8951 
-.01952 

61476- 

5.0105 
-00156 - 10234 
.01277 
--.00275 
19 - 374 
1-6064 
7.1642 
597-48 
-.55202 
59274. 
4.9917 - 00159 
4.3171 
-3.4605 
3 - 0211 
-1 - 4562 
-00573 
-01462 
4.9640 
-00529 

4.8970 
-01578 
-223.32 
-.03091 
-.05228 
19 -387 
35-478 
37.406 
633.94 
210.88 
58895. 
4.8933 - 01562 
47.534 
85.746 
51-626 
62.425 -- 02951 
-.02691 
4,8660 
-03850 

5.3020 
--.00461 - 15155 
-.01076 
--0U23 
64.966 
63.219 
58.515 
691r75 
166.77 
59628. 
5.2846 
,00289 
66-610 
69-646 
70.884 
73.151 
-.00663 
-.01059. 
5.2706 
-00344 

sm sr Th Ti T1 U --------- ------------- ____--_I_____ 

5.0502 4.9465 -37913 5.0790 4.8514 10.238 
-.00933 -.00009 ,00093 .00058 -01091 -,02360 
-20202 ' -02002 -01627 -02035 -41136 -50195 
--00878 -00164 -09916 -00217 -.OS978 -15572 
-.01832 -00168 -11212 -00295 --.04255 -12610 
-37.189 -00521 7-4099 -03715 26.285 -124.21 
-3.7959 -45366 -05707 -16952 7.2465 -49993 
-6.2907 -43590 6.3713 -45677 -1.8056 -7.7948 
589.70 572.33 39-365 590.78 569.11 1208.3 
32-220 -94174 -75-298 -1.1744 -67.495 117.70 
59672. 59276. 4332.6 59407- 59258. . 119250. 
5.0407 4-9250 -38841 5-0587 4.8817 10.229 

2.5780 .50970 -.31587 .25215 10.813 25.651 
1.4392 '-58580 -1.3276 A9677 5.1850 25.927 
-2.3836 -54893 -41783 -34558 7.1186 5.4171 
10.632 -67861 -3-9518 -58455 1.8369 56-668 
-.00469 -00159 -09432 -00245 -.05841 -15459 
-.01056 .00158 ,08926 .00185 -.07041 -13774 
4.9437 4.8414 -37365 4.9985 4.8737 10.059 
.00700 -00012 -.00221 -.00031 -02311 -04607 

-00x8 .00002 -00273 .oooi5 -02247 .ozi86 



0 4 / 2 6 / 9 9  12:19 "509 372 2929 . . - _  WESTINGHOUSE +++ NO-924 2OOW 

- 
HNF-1668 REV. 0 

.Analysis Report Aveeages 04/26/99 u:si:58 pn page 5 

1 Icv 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 599T000537 L 
7 S99T000537- 
8 S992000537 D. 
9 S99T000537IA 
10 S99TOOOS37-X 
11 S99T000537-AX 
12 ccv 
13 CCB 
14 599T000546 
15 S99TOOO546-0 
16 S99..T000548 
17 S991000548-D 
18 ICSA 
19 ICSAB 
20 c m  
21 CCB 

4.9854 
-.00132 
-09975 
-.00541 
-46084 
-6- 8961 
-1.0449 
-1.1744 
586.35 
1.1029 
59241. 
4.9735 
.00068 
-16944 

. --.03366 -. 64607 
1.2989 
-.QO440 

4-9403 
-00202 

,as752 

-0U.06 
-.00046 
-00057 
-01053 - 01015 
-2-0719 
-04700 
--13833 
1.8945 
1.8386 
T.50.93 
-01238 
.00046 - 65011 
-50835 
-32820 
1.1563 
-01093 
.01031 - 01324 
-00060 

4.9622 4.8549 
-.00005 -.00128 
-02021 -01770 
--.00645 -.00353 
-98562 ' -.00522 
-3.8306 -5.4472 
-1.9227 -.9S219 
-1.9771 -1-5382 
592.26 575.81 
-6.2690 6.6291 
58994. 59041.. 
4.9497 4.8402 
.00033 -.00002 
-.33024 -28526 
-.72880 ..lo228 
-2.5175 -.38099 
-2-4933 1.3738 
-.00683 -.00214 
-97954 --00269 
4.9633 4.7863 
-00015 -00094 

. .  



04/23/99 13:56 FAX 3721143 

HNF-I 668 REV. 0 
04/07/99 I0:33 fl: ypOJ1\34$Ju- 

Analyst: Jil;C, Iostment: I C ~ \ J ~ : W W  ??svfL 

ws2 
LABCORE Data Entry Template for Worklist# 

2B HALL 

Page: I 

29197 

E i  001 

performing this Worwist Comment: ICP U-103 GRAB2 (SOLID ACID DIGEST) 

S Type Sample# R A Test Matrix Group# Pro j eat 

analysis 

9 SAMPLE S99T000552 0 A BICP-A01 SOLID 99000104 U-103 GRAB2 
Analytes Requested: AG-A-01 , AL-A-01 , AS-A-01 , B-A-01 , BA-A-01 

BE-A-01 , BI-A-01 , CA-A-01 , CD-A-01 , CE-A-01 
CR-A-01 , CU-A-01 , FE-A-01 , K-A-01 , LA-A-01 
MG-A-01 , MN-A-01 , MO-A-01 , NA-A-01 , ND-A-01 
P-A-01 , PB-A-01 , S-A-01 , SB-A-01 , SE-A-01 
SM-A-01 , SR-A-01 , TI-A-01 , TI-A-01 , U-A-01 
ZN-A-01 , ZR-A-01 

10 DUP S99T000552 0 A @ICP-AOl SOLID 

1 ICV 

2 ICB 

, 
, CO-A-01 , 
, LI-A-01 , 
, NI-A-01 , 
, SI-A-01 , 
, V-A-01 , 

3 LLS 

4 ICSA 

5 ICSAB 

6 PREPSTDTJA 

7 PREPBLKTJA 

@ICP-QC QC 

@ICP-QC QC 

@ICP-QC QC 

COICP-QC QC 

COICP-QC QC 

COICP-A01 SOLID 

COICP-A01 SOLID 

8 SERDIL S99T000552 0 A @ICP-AOl SOLID 

I 

1 1  SPK-PREDIG S99T000552 0 A @ICP-AOl SOLID 

12 cpcv COICP-QC QC 

13 CCB COICP-QC QC 

??&& ( i 6 p h l  **I3 ' r f  

I 
U-103 GRAB2 990 14 SAMPLE S99T000556 0 A @ICP-AOl SOLID 

Analytes Requested: AG-A-01 , AL-A-01 , AS-A-01 , B-A-01 , BA-A- 
BE-A-01 , BI-A-01 , CA-A-01 , CD-A-01 , CE-A- 
CR-A-01 , CU-A-01 , FE-A-01 , K-A-01 , LA-A- 

L A / w t  4: 
2 2 x .  /-, 

Datu Entry Comments: 

u 

0 4/26/fy ' 
S = Worklist Slot Number, R = Replicate Nwnber, A = Aliquot Code. 

18G 



04/23/99 13:57 FAX 3721143 

,- . 

04/07/99 10:33 

2B HALL Q 002 

HNF-1668 REV. 0 
Page: 2 " 

ws2 LABCORE Data Entry Template for Worklist# +197 

L5 DUP 

Sample# R A T e s t  Matrix '&OUR# P r o j e c t  
MG-A-01 , MN-A-01 , MC-A-01 , NA-A-01 , ND-A-0 
P-A-01 , PB-A-01 , S-A-01 , SB-A-01 , SE-A-0 
SM-A-01 , SR-A-01 , TI-A-01 , TL-A-01 , U-A-01 
ZN-A-01 , ZR-A-01 

S99T000556 0 A BICP-A01 SOLID 

L6 SAMPLE S99T000557 0 A @ICP-AOl SOLID 99000104 U-103 GRAB2 1 
Analytes R e q u e s t e d :  AG-A-01 , AL-A-01 , AS-A-01 , B-A-01 , BA-A-01 , 

BE-A-01 , BI-A-01 , CA-A-01 , CD-A-01 , CE-A-01 , CO-A-01 , 
CR-A-01 , CU-A-01 , PE-A-01 , K-A-01 , LA-A-0 , LI-A-01 , 
MG-A-01 , MN-A-01 , MO-A-01 , NA-A-01 , ND-A-0 , NI-A-01 , 
P-A-01 , PB-A-01 , S-A-01 , SB-A-01 , SE-A-0 , SI-A-01 , 
SM-A-01 , SR-A-01 , TI-A-01 , TL-A-01 , U-A-01 , V-A-01 , 
ZN-A-01 , ZR-A-01 

I 
L7 DUP S99T000557 0 A WCP-A01 SOLID 

L 8  ICSA 

L 9  ICSAB 

20 ccv 

21 CCB 

BICP-QC QC 

@ICP-QC QC 

BICP-QC QC 

@ICP-QC QC 

Final page for worklist # 29197 

Data Entry Comments: 

S = WorWisr Slot Number, R = Replicate Number, A = Aliquot Co&. 

187 



HNF-1668 R N .  0 

188 



04/23/99 13:57 FAX 3721143 

Analys i s  Report Summary 

2B HALL m003 

I HNF-I 668 REV. 0 

I 
Page 1 Fri 04-23-99 01:25:42 PM 

1 ICV 
2 I C B  
3 LLS 
4 ICSA 
5 ICSAB 
6 PREPSTDTJA 
7 PREPBLKTJA 
S S99T000552 L 
9 S99TOO0552- 

10 S99T000552-D 
11 S99~000552  S %,u 
12 S99TOO0552-X Tu" 
13 S99T000552IAX 
14 CCV 
15 CCB 
16  S99T000556 ~~ 

17 S99T000556 D 
18 S99T000557- 
1 9  S99T000557 D - 
20 ICSA 
2 1  ICSAB 
22 ccv 
23 CCB 

9904238 
9904236 
9904236 
9904238 
9904238 
9904236 
9904238 
9904236 
990423B 
990423B 
9904236 
9904236 
9904236 
990423B 
990423B 
990423B 
9904236 
9904236 
9904236 
9904235 
9904236 
9904236 
9904236 

ICP2 
ICPZ 
ICP2 
ICP2 
ICP2 
ICPZ 
ICPZ 
ICPZ 
ICP2 
ICP2 
ICP2 
ICP2 
ICPZ 
ICP2 
ICPZ 
ICPZ 
ICPZ 
ICPZ 
ICPZ 
ICP2 
ICP2 
ICPZ 
ICP2 

04 123  199 
04/23/99 
04 123  199 
04/23/99 
041 23 / 99 
04 123  199 
04 / 23 / 99 
04 123 199 
04 12x199 
04 123 199 
04 123  / 99 
04 123  199 
04/23/99 
04 123199 
04 123  199 
04 123  199 
04 123  / 99 
04 123  199 
04 123 199 
04 123 199 
04/23/99 
04/23/99 
04 123  199 

llr50 DKS Q 
l l r 5 4  DKS Q 
ll:58 DKS Q 
12:OO DKS Q 
1 2 ~ 0 3  DKS Q 
l2:lO DKS Q 
12:14 DKS Q 
12:17 DKS S 
12x20 DKS S 
12:23 DKS S 
12x26 DKS 8 
12x33 DKS 5 
12:36 DXS S 
12:47 DKS Q 
12:51 DKS Q 
12:55 DKS S 
12:58 DXS S 
1 3 : O l  DKS S 
13:04 DKS S 
1 3 : l O  DKS Q 
13:15 DKS Q 
13:18 DKS Q 
13:22 DKS Q 

CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 

IlST THAT 
J O / F 3 .  

I 

189 



2B HALL l?J 004 
i 

.00990 

.OOOll 

.45494 
4.7284 
.00008 
LOO119 
.00971 

HNF-1668 REV. 0 

Page 2 Analysis Report Averages Fri 04-23-99 01:25:42 PM 

1 ICV 4.9161 4.8597 
2 ICB -.00224 -.00316 
3 LLS .02156 -10446 
4 ICSA -.00261 245.71 
5 ICSAB .93959 242.51 
6 PREPSTDTJA .E4051 4.6435 
7 PREPBLKTJA -00017 4.13018 
8 S99T000552 L .04117 79.508 
9 S99T000552- -06480 75.140 
10 S99 000552 D .07348 64.529 
11 S9&00552-S d4'M.l .95527 72.713 
12 S99TOOO552IX .11160 77.143 
13 S99T000552-AX 266.73 364.10 
14 CCV 4.8457 4.7569 
15 CCB .00291 .00640 
16 S99T000556 .06151 111.17 
17 S99T000556-D .05984 125.85 
18 S99T000557 .05609 118.60 
19 S99T000557-D .05104 135.35 
20 ICSA -.00183 234.84 
21 ICSAB .92742 236.33 
22 ccv 4.8078 4.6792 
23 CCB .00096 .00649 

5.0144 5.1337 
-.00832 -00418 
-21556 -10194 
.06221 .00540 
.04237 .00379 
4.4788 5.4420 
-00985 4.56446 
-.06822 .e8777 
-.02666 .E2751 
-.02676 .E3168 
4.7810 5.6704 
.40744 1.0891 
296.51 296.62 
4.9355 5.0489 
.01213 .00252 
-.05397 .75109 
-.07884 .79911 
-.05408 .78968 
-.05177 .E5660 
.07046 .00092 
.05563 .00767 
4.9496 5.0056 
.01372 .00336 

4.8665 -. 00016 
.09679 
.00017 
-45586 
4.6377 
.00048 
-.00005 
-00141 
.00160 
4.5033 
-00702 
295.45 
4.7839 
.00005 
-00256 
-00242 
.00394 
.00192 
.00027 
.44201 
4.6536 
.00008 

1 ICV 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 PREPSTDTJA 
7 PREPBLKTJA 
8 S99T000552 L 
9 S99T000552- 
10 S99 000552-D 
11 S99$000552-S&f&?? 
12 S99T000552-X 
13 S99T000552 AX 
14 CCV 
15 CCB 
16 S99T000556 
17 S99T000556-D 
18 S99T000557 
19 S99T000557-D 

- 

20 ICSA 
2 1  ICSAB 
2 2  ccv 
2 3  CCB 

4.9832 5.1575 
-.02262 .03154 
.19650 .21872 
-00837 258.47 
-01250 258.48 
4.4510 4.8702 
-.01491 Q.12197 
.12645 .50464 
.04271 .47916 
.08532 .42054 
4.5999 5.4430 
-.16371 .66648 
297.20 300.92 
4.9172 5.1431 
.00081 .01752 
.02601 .64875 
-.06245 -66425 
-.00200 .61954 
.00181 .66981 
-.01552 259.45 
.01679 258.73 
4.8670 5.1694 
.01406 .01807 

5.0672 5.0578 4.9726 4.9760 
-.00145 -.01501 -.00144 -.0012 
.01064 -21136 -04030 .02175 
-.00611 .01022 -.00014 -.0030a 
.92714 .02250 .45914 .46927 1 
4.4707 
.00020 
-.00803 
.01472 
.01282 
4.8204 
.03223 
296.87 
5.0263 
.00022 
-02064 
-02134 
.02240 
.02124 

4.8239 
-00720 -. 14631 
.03117 
.03810 
4.7434 
-45933 
296.14 
4.9608 
.00613 
.01974 
.00530 
.02238 
-.00566 

4.4916 
.00083 
.02240 
.00290 
.01001 
4.7405 
.03398 
295.18 
4.9262 
.00193 
.00703 
.00455 
.00978 
.00646 

4.5481 
-00317 
2.6447 
2.4727 
2.2280 
7.0317 
2.6110 
299.24 
4.9291 
.00071 
2.8443 
3.0009 
4.5558 
2.27.33 

-.00502 .02639 -.00055 -.00268 
-92806 .01334 .45937 .46373 
5.0518 4.8480 4.9291 "4.9233 
.00050 .00560 -.00003 -.00043 



04/23/99 13:58 FAX 3721143 

Analysis Report Averages 

2B HALL 

HNF-1668 REV. 0 

Fri 04-23-99 01r25:42 PM page 3 

1 ICV 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 PREPSTDTJA 
7 PREPBLKTJA 
8 S99T000552-L 
9 S99T000552 

12 S9<TOOO552-X 
13 S99T0005521AX 
14 ccv 
15 CCB 
16 S99T000556 
17 S99T000556 D 
18 S99T000557- 
19 S99T000557 - D 
20 ICSA 
21 ICSAB 
22 ccv 
23 CCB 

# Sample Name --- .................... 
1 ICV 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 PREPSTDTJA 
7 PREPBLKTJA 
8 S99T000552 L 
9 S99T000552- 
10 S99 000552 D 

12 S99T000552 X 
11 s99$000~52~s~fW-Q 

13 S99T0005521AX 
14 CCV 
15 CCB 
16 S99T000556 
17 S99T000556 D 
18 S99TOO0557- 
19 S99T000557 - D 
20 ICSA 
21 ICSAB 
22 ccv 
23 CCB 

5.0550 
-.00065 
.01782 - .00554 
.45113 
4.3590 
-00301 
.01845 
.02113 
.02255 
4.3994 
.01914 
275.62 
4.9452 
.00017 
.02987 
.02846 
.02809 
.03688 -. 00517 
.43549 
4.8437 -. 00082 

-02777 - .00039 
.00143 
.24806 
.24710 
-02194 
-.00603 
-.00070 
-.00645 -. 00561 
- 0 2  643 
.OS706 
1.7062 
.02897 
.00294 
.00346 
.00497 
.00290 
.00384 
.23327 
-23926 
.03044 
.00304 

4.8570 5..0427 
-.00042 -.15372 
.09760 Q.78593 - 
95.358 -.12695 
94.821 .30799 
4.4749 4.8806 
.03390 -.00914 
.21521 6.8642 
.22682 9.0803 
.20824 8.7455 
5.1012 12.609 
.23810 16.209 
284.13 304.80 
4.7924 5.1553 
-.00053 -05379 
.29720 12.850 
.27842 13.854 
.45321 13.075 
-24952 14.995 
93.667 .37534 
93.910 .OO677 
4.7611 4.7882 
.00072 .07107 

5.0887 
-.00181 
-10212 - .00573 
-.00384 
4.8263 
.00091 -. 01965 
-00578 
.01087 
4.7789 
.Ob861 
295.21 
4.9856 
.00045 
.00733 
.00396 
.00856 
.00336 -. 00512 
-.00586 
4.8778 
-00166 

1 

9 

4.9743 - .0002 
.02072 
.00229 : 
-96819, 
4.7623 - .DO438 
-.00429 
-.0034$ -. 0040 
4.5981 
.03432 
292.76 1 

4.9150, 
.00162 
.00171 
.00400 
.00171 
.00171, 
.00525 ' 
-90699 1 
4.5607 : 
.00200 ' 

5.2006 -. 01428 
-21133 
266.66 
263.87 
4.7156 
.03421 
-.01064 
.04634 
.09343 
4.8884 
.58741 
304.90 
5.1092 
.00792 
.lo609 
.04907 
.04592 
-03840 
259.57 

5.0559 
.00515 

259.98 

4.8077 
.00005 
-01919 -. 00989 
.42189 
4.3285 
-.00032 
.OS915 
.OS339 
.04766 
4.4588 
.07030 
294.51 
4.7327 
.00055 
.OS244 
-08645 
-14611 
.07115 
-.00865 
.41802 
4.7147 
.00052 

5.0366 5.0311 
.00009 .01881 
.lo191 -23032 
-.00796 193.23 
-.00862 190.06 
4.6043 6.3168 
.00064 Q1.0007 
.25359 974.91 
.23433 914.00 
.20331 941.74 
5.1196 1010.5 
.32787 929.03 
294.69 1235.3 
4.9849 4.9152 
.00061 -.03696 
.34741 773.98 
.38276 852.13 
.35531 761.09 
.42443 757.64 
-.00934 177.99 
-.00897 179.50 
4.9562 4.5685 
-00286 -.04300 

4.9471 -. 00441 
.19986 
.00490 
.01079 
4.7542 -. 00099 
-.03491 
.00744 
.03085 

-02172 
287.61 
4.8377 
.00277 
.02494 
.01594 
.03818 
.03092 
.00774 
.00805 - 
4.7264 
-.00086 

4.6918 

1 4.9389 
-.00867j 
-04026 j 
-.0123I 
.91534 
4.4237 Y 

.29684 

.31380 

.27376 
4.9701 
-37606 
294.82 ~ 

4.8803 
-.00560: 
-46349 
.51063 1 
.49088 
.56753 
-.01247! 
-90560 
4:8897 -. 00080' 

-.00248 



u 4 / z s / Y Y  13:59 FAX 3721143 

Analysis Report Averages 

@I006 
I 

2B HALL 

MMF-1668 REV. 0 

Fri 04-23-99 01:25:42 PM page 4 

1 ICV 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 PREPSTDTJA 
7 PFEPBLKTJA 
8 S99T000552 L 
9 S99T000552- 
10 S99 000552-D 

12 S99T000552-X 
13 S99T0005521AX 
14 CCV 
15 CCB 
16 S99T000556 
17 S99T000556 D 
18 S99T000557- 
19 S99T000557 - D 
20 ICSA 
21 ICSAB 
22 ccv 
23 CCB 

11 S9 8 fi000552 S#qa-y7 

5.0085 
-600116 
.39845 -. 04587 
-.03476 
4.4852 
-03261 
67.638 
63.880 
57.489 
61.083 
66.335 
358.72 
4.9722 
-01302 
61.505 
64.685 
57.424 
27.028 -. 02985 
-.02473 
4.9546 
.00695 

4.9985 4.8536 
-.00726 .00217 
.20982 .19804 
.OS659 -.02806 
1.0365 -.a1937 
4.3687 4.3723 
.01236 9.06538 
.14778 4.7939 
.lo630 4.5496 
-16819 3.8940 
4.8885 8.8589 
.30906 4.9720 
299.41 292.60 
4.9821 4.8087 
.00832 -00151 
.22115 4.9525 
.21017 5.5963 
.22895 5.5013 
.21151 5.7856 
.06792 -.02128 
1.0370 -.04880 
4.9911 4.8143 
-.00215 .00195 

5.0812 - .00060 
.09747 
.01495 -. 00006 
4.4633 
.00665 
-.02665 
.03689 
.04742 
4.9177 
.05023 
296.58 
4.9711 
.00429 
.04663 
.02111 
-04633 
-.00291 
.01311 
-00186 
4.9799 
.01082 

4.7753 5.4896 
-.00252 -00160 
-19365 .15716 
-.11637 -.0092 
-.lo349 -.0057 
4.3697 9.2751 
-.00441 41.5683 
.17116 1.6720 
.01158 1.4222 
.04926 .98638 
4.6699 7.0305 
-62618 2.1255 
287.30 306.34 
4.7331 5.4227 
.03407 .01125 
-04865 1.0951 
.08274 1.3825 
.07181 .go908 
.09454 1.3271 
-.07299 .00614 
-.06617 .00557 
4.7533 5.4161 
.03856 .01006 

1 ICV 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 PREPSTDTJA 
7 PREPBLKTJA 
8 S99T000552 L 
9 S99T000552- 
10 S99T000552 D 
11 S9$000552-S4c* %U.'q 
12 S99T000552-X 
13 S99T000552-AX - 
14 CCV 
15 CCB 
16 S99T000556 
17 S99T000556 D 
18 S99T000557- 
19 S99TOOO557 D 
20 ICSA 
21 ICSAB 
22 ccv 
23 CCB 

- 

4.9055 4.9264 .le772 5.0623 4.7761 9.7578 
-.00450 -.00006 -.01031 -.00047 .00901 -.01871 
.19633 .01976 .00904 .02024 -40332 .476S7 
-.02247 .00155 .04781 .00100 -.07715 .04042 
-.01699 .00155 -06111 .00251 -.09155 .OS210 
4.7002 4.7543 .16978 4.7252 4.3229 9.0657 
-.05056 
-.04076 
-.06626 
-.05042 
4.6253 
.43850 
286.59 
4.8080 
-02206 
.00545 
.02419 
.00852 
.00865 
.00961 
-00065 
4.6971 
.01976 

-. 00047 
.00048 
.00107 
-00107 
4.6813 
.00662 
292.71 
4.8295 
.00028 
.00282 
.00333 
-00378 
.00301 
.00144 
.00147 
4.7247 
-00025 

.on80 
-.12761 
.01544 
.03824 
.16331 
.19020 
11.008 
.17969 
-.00265 
.00559 
-.00630 
-00193 
-.01349 
.06262 
.05274 
.la432 
-.00041 

.00094 -. 00482 

.00180 

.00538 
4.8501 
.00482 
293.08 
4.9915 
.00026 
.00319 
-00169 
-00431 
.00283 
.00122 
.00176 
4.9199 -. 00001 

~~~ 

-.02443 -. 50479 - .02902 
-.02034 
4.5505 
-.09733 
290.96 
4.7513 
-.00073 
-.01562 
.01276 
-.02370 
-.02037 -. 10356 
-.05259 
4.7443 -. 00925 

~ ~. 
-.1965 
-.1976 
-.2384 -. 1780 
8.9165 
1.8086 
558.09 
9.5835 
.09354 
.09385 
-14573 
-17174 
.09137 
.lo574 
.08211 
9.3524 
.08358 



04/23/99 13:59 FAX 3721143 2B HALL 
HNF-1668 REV. 0 

P a w  5 Analysis Report Averages Fri 04-23-99 01:25:42 PX 

# Sample Name V Y zn zr 

1 ICV 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 PFSPSTDTJA 
7 PREPBLXTJA 
8 S99T000552-L 
9 S99T000552 

10 S9 000552-D 
11 S9%000552 S # f'v-uy 
12 S99T000552IX 
13 S99T000552-AX 
14 CCV 
15 CCB 
16 S99T000556 
1 7  S99T000556 D 
18 S99T000557- 
1 9  S99T000557-D 
20 ICSA 
21 ICSAB 
22 ccv 
23 CCB 

-----_-- 
4.9693 -. 00088 
.09949 -. 00764 
.45739 
4.5089 - .00847 
.00028 
-.00564 
-.00357 
4.6309 
.08669 
292.32 
4.8984 
.00381 
.00784 
-01046 
.00871 
.00446 -. 00089 
.45494 
4.8702 
.00371 

-------_ _--_____ 
.01227 4.7061 
kip0069 .OOOOO 
.00042 .01960 
-00933 -.00731 
.00987 .92872 
.00809 4.0677 
-.00408 Q.01235 
-.00580 .00889 
-.00319 .00246 
-.00251 .00356 
.01247 4.4565 
-02751 ,01566 
-77410 276.67 
.01289 4.6649 
-00153 .00081 
-00420 .00879 
.00590 .00199 
.00699 .00904 
.00436 -.00156 
.01166 -.00618 
.01112 .92705 
.01378 4.6863 
.00114 .00103 

-------- -------- __-____ 
4.8491 
.00037 
.01850 -. 00984 
-.00990 
4.5371 
-.00500 
.OS543 
.04676 
.04375 
4.6686 
-09527 
291.57 
4.7669 
.00298 
.02777 
.03231 
-03416 
.01713 
-.00679 -. 00697 
4.7153 
.00220 

193 



worklistdata2 Version 3.0 01/04/99 
05/10/99 @:21 

HNF-1668 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29644 

Analyst: bjg Instrument: ICPMSl Book#: 7yo?@ - I 
Method: LA-506-101 Rev/Mod 

Worklist Comment: ICP/MS U-103 (SOLID ACID DIGEST) Iso-U 

S e q  Type Sample#‘ R A Test Matrix Actual Found DLorYieId Unit 

A - / 

1 Icv 

1 I N  

2 ICB 

2 ICB 

2 ICE 

2 ICE 

2 ICB 

3 STD-PRBP 

4 m - P R E P  

4 ELK-PRBP 

4 BW-PFSP 

4 BLNK-PREP 

4 EUC-PREP 

5 S m E  

5 -E 

5 SAMPLE 

5 SAMPLE 

5 SAMPLE 

6 DUP 

6 DUP 

6 DUP 

6 DUP 

6 DUP 

7 SPK 

7 SPK 

8 W L E  

8 sAHE%B 

8 SAMPLE 

8 SAMPLE 

8 W P L E  

9 DUP 

9 DQP 

9 DUP 

9 DUP 

9 DVP 

10 SAMPLE 

10 W L E  

10 sAHE%E 

10 SAMPLE 

10 W L E  

11 DUP 

S99T000552 

S99T000552 

S99T000552 

S99T000552 

S99T000552 

S99T000552 

S99T000552 

S99T000552 

S99T000552 

S99T000552 

S99T000552 

S99T000552 

S99T000556 

S99T000556 

S99T000556 

S99T000556 

S99T000556 

S99T000556 

S99T000556 

S99T000556 

S99T000556 

S99T000556 

S99T000557 

S99T000557 

S99T000557 

S99T000557 

S99T000557 

S99T000557 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

W U - Q C  

W U - Q C  

W U - Q C  

W U - Q C  

GUSU-QC 

GUSV-QC 

W U - Q C  

W U - A l  

M U - A l  

GUSU-A1 

@ldSU-XI 

-0-A1 

W U - A l  

0 A W U - A l  

0 A @ldSU-Al 

0 A W U - A l  

0 A M U - A l  

0 A W U - A 1  

0 A W U - A l  

O A  W U - A l  

0 A W U - A l  

0 A W U - A l  

0 A W U - A l  

0 A GUSU-Al 

O A  W U - A l  

0 A W V - A l  

0 A W U - A l  

0 A W V - A l  

0 A W U - A 1  

0 A GUS-A1 

0 A W V - A l  

0 A W V - A l  

0 A -0-Al 

0 A W U - A l  

0 A GUSU-A1 

0 A W V - A 1  

0 A W V - A l  

0 A W V - A l  

0 A &lWU-XI 

0 A WSV-Al  

0 A GUSU-Al 

VZ35 

U238 

U233 

U234 

71235 

U236 

U238 

U238-AI 

0233-XI 

v234-Al 

U235-XI 

U236-Al 

U238-Al 

VZ33-Al 

V234-Al 

U235-Al 

U236-Al 

V238-A1 

0233-Al 

V234-Al 

u235-Al 

U236-Al 

U238-Al 

V235-Al 

U238-Al 

U233-Al 

0234-Al  

U235-Al 

V236-Al 

U238-Al 

u233-Al 

U234-Al 

0235-Al  

V236-A1 

0238-A1 

U233-Al 

m 3 4 - A l  

u235-Al  

U236-Al 

U238-Al 

v233-Al 

QC 

QC 

QC 

QC 

QC 

QC 

QC 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

0.000142 

0.020 

1 

1 

1 

1 

1 

10.0 

1 

1 

1 

1 

1 

N/A 

N/A 

N/A c 

N/A 

N/A 

<4.91e-1 

c4.91e-1 

c4.91e-1 

~6.5%-1 

2.06ar01 

14.22 

2000.00 

N/A 

N/A c 

N/A 

N/A c 

N/A 

r4 .76e-1  

<4.76e- l  

c4 . ise -1  

e6.34e-1 

2.88er01 

N/A < 

N/A < 

N/A < 

N/A 

N/A 

<4.93e-1 

1.4%-04 

2.00.-02 

<1.20e-5 

<1.20e-5 

c1.2oa-5 

c1.60a-5 

<1.20a-5 

9.57er00 

<1.20e-4 

+1.20e-4 

~ 1 . 2 0 ~ - 4  

<1.60e-4 

c1.20e-4 

4.912e-01 

4.91%-01 

4.912e-01 

6.550e-01 

2.055et01 

<4 .89e- l  

<4.89a-1 

<4.89e-1 

c6.52e-1 

1.82er01 

1.35arOl  

1.79ar03 

4.756e-01 

4.756e-01 

4.756e-01 

6.341e-01 

2.879e+O1 

~ 4 . 4 8 e - 1  

c4.48e-1 

<4.48e- l  

<5.97a-1 

Z.63e+Ol 

4.926e-01 

4.926a-01 

4.926e-01 

6.569e-01 

4 .536et01  

c4.69e-1 

100.704 % Recovery 

100.000 % Recovery 

UdmT. 

“S/mT. 

u g h  

ug/mT. 

ug/mT. 

Kl/. 

us/s 
yg/g 

4 . a  
us/s 

95.700 % Recovery 

0.491 ug/g 

0.491 ug/g 

0.491 ug/g 

0.655 ug/g 

0.491 ug/g 

RPD 

RPD 

RPD 

RPD 

12.371 RPD 

94.937 % Recovery 

89.500 6 Reoovery 

0.476 ug/g 

0.476 ug/g 

0.476 ug/g 

0.634 ug/g 

0.476 vg/g 

RPD 

RPD 

RPD 

RPD 

9.074 RPD 

0.493 ug/g 

0.493 ug/g 

0.493 ug/g 

0.657 ug/g 

0.493 ug/g 

RPD 



worklistdata2 Version 3.0 01/04/99 Page: 2 
0.5/10/99 0921 

LABCORE Completed Worklist Report for Worklist# 29644 
Seq Type Sample# R A Test Matrix Actual Found DLor Yield Unit 

11 DUP 399T000557 o a a4su-~l u234-~l SOLID c4.93e-1 <4.69e-1 RPD 

11 DVP S99T000557 0 A W U - A l  U235-Al SOLID <4.93e-1 c4.69e-1 RPD 

11 DVP ~ 9 9 ~ 0 0 0 ~ ~ 7  o a GHSU-AI U ~ ~ G - A I  SOT.TD +~.s?P-I <G.ZS~-I RPD 

11 DVP 3991000557 o a a4su-x ~238-AI SOLID 4.54er01 2.09e+01 73.906 RPD 

0 a4sU-QC U235 QC 0.000142 1.59e-04 111.972 % Recovery 12 ccv 
12 C W  0 W U - Q C  U238 QC 0.020 2.19e-02 109.500 % Recovery 

13 CCB 0 a4sU-QC U233 QC 1 <1.20e-5 US/& 

13 CCB 0 &ldS-QC U234 QC 1 <1.20e-5 US/& 

13 CCB 0 W U - Q C  U235 QC 1 cl.20e-5 udmr. 
13 CCB 0 m u - Q C  U236 QC 1 d.60e-5 US/& 

13 CCB 0 a4sU-QC U238 QC 1 <1.20e-5 US/& 

Find page for worklist# 29644 

Analyst Signature Date Analyst Signature Date 

/ 

Reviewer Signature " Date 



HNF-1668 REV. 0 P-ST * p;%4 LJo5op&.T- 
04/13/99 10.27 
w2 2 W - y  PQgc. I 

LABCORE Data Entry Template for W o r k b t # m  
5-7 -. “19 

htrnment: ICPOl Book# 9%92%- I F Analyst: 

Method LA-505-151/161 Rev/Mod && 
Worklist Comment: ICPlMS U-103 (SOLID ACID DIGEST) 

m e  sample# R A T e s t  Matrix Qroup# Project 

1 ICV @Ice-QC QC 

2 ICB @ICP-QC QC 

3 STD-PREP @MSU-Al SOLID 

4 BLNK-PREP @MSU-AI. SOLID 

5 SAMPLE S99T000552 0 A aMSU-Al’ SOLID 99000104 U-103 GRAB2 
AIlalyte6 Requested: U233-Al , U234-Al , U235-Al , U236-A1 , U23B-Al 

6 DUP 599T000552 0 A @MSU-AI. SOLID 

7 SPK S99T000552 0 A @MSU-A1 SOLID 

8 SAMPLE S99:1’000556 0 A @MSU-Al SOLID 99000104 U-103 GxAB2 
Analytes Requested: U233-A1 , U234-Al , U235-AI. . U236-A1  , U238-A1 

9 DUP S99’f’000556 0 A ,  @NSU-Al SOLID 

10 SAMPLE S9Yr000557 0 A BMSU-A1 SOLID 99000104 U-103 GRAB2 
Analytoes R e q u e s t e d :  U233-Al , U234-A1 , U235-A1 , U236-Al , U238-AI 

i 
11 DUP S99’b000557 0 A @MSU-Al SOLID 

12 ccv @ICP-QC QC 

13 CCB SICP-QC QC 

~ind page for worMist #* 

5-7-77 



Analysis Report 

Method: MS - TLTNE 
Comment : 
Run Time: 05/07/99 09:27 Type: Unk 

Sample Name: ms-tune 

E l e i n  
Line 
Units 
AV9 
S t dderr 
%RSD 

*l 
#2 
#3 
#4 
#S 
$6 
#7 
$ 8  
$ 9  
#lo 

In 11151 
115 /pulse 

CtS/S 
75020 - 

474. 
.6326 

74670. 
75230. 
75310. 
74640. 
75420. 
75880. 
74900. 
75170. 
74540. 
74360. 

Mode: INT 

HNF-1668 REV. 0 

Page 1 05/07/99 09:28:47 

Operator: bjg 

Corr.Fact: 1.000000 



Analysis Report 

Method: ISOU Sample Name: BLANK Operator ; 
Comment : 
Run T i m e :  05/07/99 09 :31  Type: Std Mode: IR Corr.Fact: 1.000000 

Elem U 12331 U-[2341 U [2351 U [2361 U-[2381 
Line  2 3 3/pul s e 23 4/pulse 2 3 5 7 p u l s e  23 67pulse 2 3  8 /pulae 
U n i t s  CtS/S cta/s Cts/S CtS/S Cts/S 
Avg 6.686 7 .205  6 .520  7.066 8.498 
Stddev ~ a43 .644 . 5 9 8  1.000 . ai7 
%RSD 1 2 . 6 1  8 , 9 3 8  9 .172  1 4 . 1 5  9 .618  

*l 
#2 
#3 
#4  
#S 

5.739 6.987 7.236 7.111. 9 .232 
7.633 7.764 6 .136  -1.889 9.016 
5 . 9 7 7  6 . 4 7 6  7.098 7.596 8.468 
7.419 6.811 5.959 5.351 8 .635  
6.656 7 .987  6 .172  7 .382  7 . 1 4 0  

Int. Std. Ir [1931 
Line 193/pulse 
Units CtS/S 
Avg 4.0517 
S t ddev . 0 6 4 6  
%RSD 1 .5944  

#1 
#2 
$3 
x4 
#S 

4 . 0 0 7 6  
3.9929 
4 . 0 1 5 1  
4 . 1 1 1 2  
4 .1318 

c o o m  



Method : ISOU Standardzn 

El Name Slope Y-int 
U - [2331 789.6879 6.6859 

Standard Concentration 

Blank 0 0 
lOOppb U .  0.711 0.711 

Name Stated Found 

U [2331 
0 

Concentrat ion ( S )  1fi3°D10 

71 Name Slope Y - int 
U - [2341 788.9582 7.2047 

Standard concentration 

Blank 0 0 
lOOppb U 0.711 0.711 

Name Stated Found 

u t2341 
0 

Concentration ( s )  ~ f i ~ ~ ~ ~ ~  

El Name Slope Y-int 
U - 12351 789.9208 6.5202 

Standard Concentration 

Blank 0 0 
lOoppb U 0.711 0,711 

Name Stated Found 

U [2351 
0 

Concentration ( s )  1fi30D1@ 

El Name Slope Y - int 
ULC2361 789.1533 7.0659 

Standard Concentration 

Blank 0 0 
1OOppb U 0.711 0. 71.1 

Name Stated Found 

U [2361 
0 

HNF-1668 REV. O 

R e p o r t  05/07/99 09:33:20 

Correlation Date Stdized 
1.0000000 05/07/39 09:33:12 

Difference Signal 
Cone % (SI IR 
0 0 6.6859 
0 0 568.15 

Correlation Date Stdized 
1.0000000 05/07/39 09:33:12 

Difference Signal 
Cone % (S) IR 
0 0 7.2047 
0 0 568.15 

Correlation Dace Stdized 
1.0000000 05/07/99 09:33:12 

Difference Signal 
Cone % ( S )  IR 

6.5202 0 0 
0 0 568.15 

Correlation Date Stdized 
1.0000000 05/07/99 09:33:12 

Difference Signal 
Cone % (SI IR 
0 0 7.0659 
0 0 568.15 

Concentration (SI 1530D10 

frnn r;m 

a99 



HNF-1668 REV. 0 
Method : ISOU Standardzn Report 05/07/99 09:33:20 

El Name Slope Y-int Correlation Date Stdized 
u- I23 8 1 726.4683 8 -4982 1.0000000 05/07/99 09:33:12 

Standard Concentxation Difference Signal 
Name Stated Found Cone % (SI IR 

Blank 0 0 0 0 8.4982 
lOOppb U 99.3  99.3 0 0 72147 

U [2381 
0 

Concentration ( s 7 ??470Q-m 



Analysis Report 
HNF-1668 REV. 0 

05/07/99 09:36:55 Page 1 

Method: I S O U  Sample Name: lOOpph U Operator: 
Comment : 
Run Time: 05/07/99 09:35 Type: Std Mode: SR Corr.Fact: 1.000000 

E l e m  U-L2331 U [2341 u-12351 U-[2361 u [2381 

Units Cts/S CtS/S CtS/S cts /s  Cts/S 
Line 233/pulae 2347pulse 2 3 5 /pulse 23 6 /pulse 2 3 8/pulse 

Avg 552.7 552.7 552.7 552.7 72660. 
Stddev 5.3 5.3 5.3 5.3 1135, 
%RSD ,3654 . 9 6 5 4  .9654 .9654 1.562 

#1 
#2 
#3 
#4 
g5 

561.5 561.5 561.5 561.5 73190. 
551.5 551.5 551.5 551.5 74370. 
547.5 547.5 547.5 547.5 72300. 
549.8 549.8 549.8 549. 8 71930. 
553.3 553.3 553.3 553.3 71530. 

I n t .  Std. If 11931 
Line 193/pulse 
Units cts /s  
Avg 4.0776 
Stddev .0336 
%RSD ,82268 

#1 
#2 
#3 
#4 
45 

4.0581' 
4.0371 
4.1167 
4.0689 
4.1072 

ann m 



HNF-1668 REV. 0 
Method : ISOU Standardzn Report 05/07/99 09:38:15 

El Name S h p e  Y-int 
U - [2331 767,9697 6.6859 

Standard Concentration 

Blank 0 0 
Name Stated . Found 

lOOppb U 0.711 0.711 

U t2331 
n . 

Concentration ( S )  IalODIO 

El Name Slope Y - int 
U - [2341 767.2400 7.2047 

Standard Concentrat ion 

Blank 0 0 
lOOppb U 0.711 0.711 

Name Stated Found 

U t2341 
0 

Concent rat ion ( S )  I P o b 1 0  

El Name Slope Y-int 
u - [235] 768.2026 6.5202 

Standard Concentration 

Blank 0 0 

lOOppb U 0.711 0.711 

Name Stated Found 

u [2351 
0 

Concentration (S) I f j l O D I O  

El Name Slope Y-int 
U - [23<1 767.4351 7.0659 

Standard Concent rat ion 

Blank 0 0 
Name S t a t e d  Found 

lOOppb U 0.711 0.711 

u L.2361 
0 

Correlation 
1.0000000 

Difference 
Cone % 
0 0 

0 0 

Correlation 
1.0000000 

Difference 
Cone % 
0 0 
0 0 

Correlation 
1.0000000 

Difference 
Cone % 
0 0 
0 0 

Correlation 
1.0000000 

Difference 
Cone % 
0 0 
0 0 

Date Stdized 
05/07/99 09:36:53 

Signal 
( S )  IR 
6.6859 
552.71 

Date Stdized 
05/07/99 09:36:53 

Signal 
(S) IR 
7.2047 
552.71 

Date Stdized 
05/07/99 09:36:53 

Signal 
( S ) . I R  
6.5202 
552 ..71 

Date Stdized 
05/07/99 09:36:53 

Signal 
( S )  IR 
7.0659 
552.71 

Concentration ( S )  I P O D i O  

l.nnb31 

zoz 



HNF-1668 REV. 0 
Method : XSOU Standardzn Report 05/07/99 09:38:15 page 2 

El Name Slope Y-int Correlation Date Stdized 
U - [2381 731.6638 8.4982 1.0000000 05/07/99 09:36:53 

Standard Concentration Difference Signal 
Name Stated Found Cone % (SI IR 

Blank 0 0 0 0 8.4982 
lOOppb U 99.3 99.3 0 0 72663 

Concentrat ion (S7 a 3  Olln7s 

cnnm 



Analysis R e p o r t  

Method: ISOU Sample Name: blank 
Comment : background 
Run T i m e :  05 /07 /99  09:42 Type: Unk 

Elem 
Line 
Units 
Avg 
S t ddev 
2RSD 

+I1 
#2 
#3 
ti4 
#S 

I n t .  S t d  
L i n e  
Units 
Avg 
S t ddev 
%RSD 

81 
#2 
ti3 
#4 

85 

U [2331 u 12341 

PPb PPb 
23 3/pulSe 2 3 4 / p u l s e  

-0001 0 0 0 1  
.0008 - 0 0 0 9  
537.9 656.8 

I O 0 1 0  
,0006 

- .  0010 
- ,0001 
.0002 

Ir [193]  
1.93 /pulse 

Cta/S 
4.1510 

.0454 
1.0925 

4 . 1 6 4 8  
4. I 3 6 5  
4 .1479  
4 . 2 1 5 3  
4 .0903  

.0002 
- .0006 
- . 0 0 0 9  
.0013 

- . 0 0 0 6  

HNF-1668 REX 0 
05/07/99 09:44:03 

Operator: bjg 

Mode: CONC Corr.Fact: 1.000000 

u- 12351 U C2361 U-[2381 

PPb PPb PPb 
2 3 5 / p u l s e  2367pulse 238/pulse 

.0008 -0002 - . o o o z  

.OOlO . '0013 .0014 
119.5 750.1 701.0 

.0018 
-. 0003 
.0009 
.0017 

- .  0001 

.0002 
- . 0 0 0 2  
.0016 
.OOlO 

- .  0017 

.0012 

. 0 0 0 8  
- .0014 
. O O O Q  

-.a019 

204 



HNF-1668 REV- O 

05/07/99 09:47:18 page 1 

Operator: bjy 

Mode: CONC Corr-Fact: 1.000000 

Analysis Report 

Method: ISou Sample Name: icv 
Comment: iso-u lcs 
Run Time: 05/07/99 0 9 : 4 6  Type: Unk 

Elem V- [ 2 3 3 1 U C2341 
Line 233/pulse 2347pulse 
Units PPb PPb 
-w3 . O O O l  .0013 
Stddev -0010 IO009 
%RSD 1136. 70.64 

#1 
#2 
#3 
$4 
# S  

- .  0002 .OOOl 
- .  0005 . .0024 
- .OOOl .0017 - .0007 .0014 

- 0 0 1 9  -0008 

I n t .  Std. Ir C1931 
Line 193/pulse 
Units C t S / S  

A v g  4.1888 
S t ddev -0292 
%RSD .69782 

#1 
#2 
#3 
#4 
#5 

4.2082 
4.1922 
4.2239 
4.1518 
4.1681 

U [2351 U- L23.51 U-[2381 

PPb . ppb PPb 
23S/pulse 23 6/pulse 238/Pulse 

,1429 . 0 0 2 5  20.03 
.19 .0034 -0016 

2.383 61.63 -9272 

.1445 , 0 0 5 0  19.91 

.1378 .0015 19.97 

.1425 .0017 19.83 

.1425 .0013 20..22 

.1470 - 0030 20.23 



Analysis Report 

Method: ISOU Sample Name: icb 
Comment: 2% hn03 
Run Time: 05/07/99 09:52 Type: Unk 

Elem 
Line 
U n i t s  
A v s  
S tddev  
%RSD 

#1 
#2 
# 3  
#4 
#5 

I n t .  S td  
Line 
Units 
AV9 
S t ddev 
%RSD 

#1 
#2 
#3  
#4 
#5 

U- [2331 U- [2341 
233/pulse 234/pulse 

. O O l O  .0006 

.0014 .0012 
144.7 199.1 

PPb PPb 

. 0 0 0 9  
' -0033 

.0009 

. o o o z  
-. 0004 

Ir L1931 
19 3 /pulse 

C t S / S  
4.1617 
.a677 

1.6261 

4.1988 
4.06.24 
4.1389 
4.1658 
4 . 2 4 2 6  

.0018 

. O O l O  

.0013 
- .  0013 
. O O O l  

HNF-1668 REV. 0 
05/07/99 09:53:56 

Mode: CONC 

Operator: bjg 

CoTr.Fadt: 1.000000 

u- [2351  U- [2361 U [2381 
235/pulse 236/pulse 2387pulse 

.0d05 - .0004 - .0008 

. O O O B  .0012 . 0 0 0 9  
182.2 263.3 107.9 

PPb PPb ppb 

.0003 

.oooo 
- .0006 
.0014 
.0012 

.0006 
-. 0002 
- .  0023 
.0005 

- .0008 

- .  O D 0 7  
- .  0007 - .  0017 

. 0 0 0 5  
- . 0 015 



Analysis Report 
HNF-1668 REV. 0 

Page 1 05/07/99 09:57:20 

Method: ISoU Sample Name: prepstd 
Comment: 201 df 
Run Time: 05/07/99 09:56 Type: Unk Mode: CONC 

Elem 
Line 
Units 
Avg 
Stddev 
PRSD 

#1 
#2 
#3 
#4 
# 5  

Int. Std. 
Line 
Units 
Avy . 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

U [2331 u- [2341 u 12353 

PPb PPb PPb 
2337pulse 234 /pulse 2357pulse 

- .0003 -0038 .3494 
. 0 0 0 7  -0015 .0083 
290.0 39.90 2.366 

Operator: bjg 

C o r r F a c t :  1.000000 

U-[2361 U- [2381 
.236/pulse 23 8 /pulse 

PPb PPb 
..0059 4 7 . 6 0  
.003.3 . 98  
21.81 2 . 0 5 4  

-0002 -0034 .3475 .0080 47.13 
-.  0011 .0051 .3470 .0a62 46.96 - .0006 -0034 .3384 -0056 47.51 
- .0006 .0017 -3608 -0047 47.08 
.0008 -0056 .3532 .0050 49.31 

Ir [1931 
193/pulse 

4.1478 
.OS82 

1.4019 

CtS/S 

4.1758 
4.1853 
4.1745 
4.1581 
4.0453 
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Analysis Report 
HNF-1668 REV. 0 

05/07/99 10:04:25 page 1 

Method: ISOU Sample Name : prepblk Operator: bjg 
Comment: 10 df 
Run Time: 05/07/99 10:03 Type: Unk 

Elem U-[2331 U [2341 
L i n e  23 3 /pulse 2 3 4 h l  B e 
U n i c s  PPb PPb 
Avg 0024 .OOOl 
Stddev .0017 .0005 
%RSD 71.79 405.9 

. 0 0 2 5  

.0008 

.0027 

.0009 

.0051 

Int. Std. ~r [I931 
Line 193/pulse 
U n i t s  cts/s 
Avy . 4.0577 
Stddev -0504 
%RSD 1.2413 

$1 
# 2  
#3 
#4 
$5 

4.0030 
4.0220 
4.1249 
4.0460 
4.0926 

. 0.001 

.0008 

.OOOl 
. -0005 
.0002 

Mode: CONC Corr.Fact: 1.000000 

U-[2351 U-[2361 U-[2381 
235/pulse 236/pulse 238/pulse 

PPb PPb PPb 
~ 0013 .0008 .0027 
.OOlO .0008 .0035 
74.73 96 -63 132.0 

.OOOl . 0 0 0 4  .0031 

.0019 .OOlZ .0086 

.0019 - .0004 ' .0013 

.0004 .0016 - .  0005 

.0022 .0015 .0009 
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Analysis Report 
HNF-1668 RRI. 0 

05/07/99 10:07:15 page 1 

Method: ISOU Sample Name: s 9 9 t 0 0 0 5 5 2  Operator: bjg - 
Comment : 201 df 
Run Time: 05/07/99 10:05 Type: Unk 

Elem 
Line 
Units 

-53 
Stddev 
%RSD 

#I 
#2 
# 3  
#4  
#S 

I n t .  Std 
Line 
Units 
A v g  
Stddev 
%RSD 

#I 
# Z  
#3 
# 4  
85 

U [2331 
23 37pulse 

PPb 
.0008 
.0008 
105.7 

-. 0006 
.0014 
-0010 
-0007 
.0015 

Ir [1931 
i93/pulse 

c ts /s  
3.9172 
.1267 

3.2348 

3 I 9 4 7 3  
3.8830 
3.7377 
3.9282 
4-089.9 

u- [2341 
2 3 4 /pu1 se 

PPb 
.0002 
.0007 
392.0 

. o o o o  
-0010 
.0007 

- .  0004 
- .  0005 

M o d e :  CONC Corr.Fact: 1.000000 

U C2351 
2357pulse 

.0042 

.002Q 
48.14 

-0022 
. 0 0 6 4  
-0044 
.0058 
. o o z o  

ppb 

U-[2361 
2 3 6 /pulse 

. o o o o  

.0013 
45590 .  

PPb 

-0022 
- .  0008 
- .0007 
-0001 

- .0008 

U E2381 
2387pulse 

.5021 

.0218 
4.342 

PPb 

- 4 9 6 5  
-4972 
.5376 
-5011 
.4780 
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HNF-1668 REV. 0 
05/07/99 10:11:45 Page 1 Analysis Report 

Nethod: ISOU Sample Name: s99t000552 - d Operator: bjg 
Comment: 201 df 
Run Time: 05/07/99 1O:lO Type: Unk 

Elem u- t2331 U_t234l 

Units PPb ppb 
Line 233/pulae 234/pulse 

A v 9  .0006 ' -  .0008 
Stddev - 0 0 0 9  .001e 
%RSD 156.6 240.3 

#l 
$2 
#3 
#4 
# 5  

.0005 
- .0001 - . 00.04 
.0020 
.OOlO 

Int. S t d .  1r11931 
Line 193 /pulse 
Units CtS/S 
Avg 3.7602 
Stddev .1238 
%RSD 3.2923 

#1 
#2 
#3 
#4 
#5 

3.9406 
3.7241 
3.5966 
3.7859 
3.7535 

- .0011 
- .0036 

. o o o o  

.0013 
- .0004 

Mode: CONC Corr.Fact: 1.000000 

UT [2351 U [2361 U-[2381 

PPb ppb PPb 
235/pulse 2367pulse 238/pulse 

.0042 . 0006  - 4 4 5 6  
-0017 .0022 .0188 
40.54 364.8 4.209 

.0014 - -0026 .4134 

.0043 - .  0006 .4514 

.0045 .0029 .4626 

.0047 .0022 .44a7 

.OO&l .0012 ,4513 



Analysis Report 
HNF-1668 REV. Q 

05/07/93 10:13:55 .page 1 

- 
Comment: 201 df 
Run T i m e :  05/07/99 10:12 Type: Unk 

Method: Isou Sample Name: s99t000552 - s Operator: b j g  

Mode: CONC Corr.Fact: 1.000000 

Elem 
Line 
Units 
AV9 
St ddev 
%RSD 

#1 
#2 
#3 
#4 
# 5  

Int. s td .  
Line 
Units 
AV9 
S t ddev 
%RSD 

21 
#2 
#3 
#4 
85 

U 12331 
2 337pulse 

'PPb 
.0011 
.0008 
74.93 

.a015 

.OOlS 

.OOll 
-. 0 0 0 3  
: 0 0 1 7  

Ir [193] 
I, 93 /pulse 

cts /s  
3.7930 
.0703 

1.8543 

3.7144 
3.7790 
3.9035 
3.8068 
3.7612 

U E2341 
2347pulse 

-0033 
.DO15 
46.37 

. o o s o  
,0011 
-0033 
.0043 
- 0026 

PPb 

U [2351 
2357pulse 

.3605 

.0134 
3 -724 

ppb 

.3772 
-3675 
.3423 
-3627 
.3528 

U 12363 
236/pulse 

.0053 

.0027 
50.99 

PPb 

.0039 

. 0 0 5 3  
-0088 
.0067 

. .0017 

U [2381 
23 87pulse 

48.58 
.51 

1.048 

PPb 

48.34 
48.51 
48.33 
48.24 
49.47 



HNF-1668 REV- 0 
Analysis Report 05/07/99 10:20:59 Page 1 

Method: ISOU Sample Name: s99t000556 Operator: bjg 
Comment: 201 df 
Run T i m e :  05/07/99 10:19 Type: Unk 

Elem 
Line 
Units 
Avg 
S t ddev 
%RSD 

#l 
#2 
#3 
#4 
%S 

Int. Std. 
Line 
Units 

Stdderr 
%RSD 

Avg 

#1 
#2 
#3 
#4 
#5 

U [2331 u C2341 
2 3 4/pui se 

PPb PPb 
2 3 3 /pulse 

- 0010 . 0 0 3 0  
.0018 .0015 
185.3 49.46 

. 0 0 3 5  
- .  0014 
.0018 
- 0 0 0 8  
.0003 

Ir D931 
193 /pulse 

C t S / S  
2 .ti900 
.0637 

2.3672 

2.7160 
2.7791 
2.6056 
2.6747 
2.6746 

.0014 

.0040 

. 0 0 5 1  
, 0 0 2 3  
.0023 

Mode: CONC Corr.Fact: 1.000000 

U-[2351 U-[2361 u [2381 

w b  PPb PPb 

38,67 123.2 7.758 

235/pulse 236/pulse 238/pulse 

-0065 .0012 -7264 
.0025 .0015 .0564 

-0035 
.0072 
.0045 
.0076 

, .0098 

- 0006 
.OOOl 
.0023 
.0030 
-0015 

.6617 
-6712 
.7757 
.7454 
.7782 



HNF-1668 REV. 0 
p a w  1 Analysis Report 05/07/99 10:25:26 

Method: ISOU Sample Name: s99t000556 - d Operator: bjg 

Mode: CONC C 0 n . F a c t :  1.000000 

Comment:  2 0 1  df 
Run Time:  05/07/99 10:24 Type:  Unk 

Elem U-lZ331 U E2341 
Line 23 3 /pulse 2347pulse 
Units PPb PPb 
Avg .0007 . o o o o  
S t ddev .0011 .002 
%RSD 159.6 5645, 

#1 
#2 
# 3  
#4 
#5 

.0022 .a004 

.0013 - .0018 
- ,  0003 - .  0029 
- -0004 .0023 
.0007 .0018 

I n t .  Std. Ir [1931 
L i n e  193/pulse 
Units C t s / S  
AV9 3.0776 
Stddev -1488 
%RSD 4.8361 

#1 
#2 
#3 
#4 
#5 

2.9932 
3.2686 
3.1886 
2.9016 
3.0361 

U 12351 
23S/pulse 

PPb 
.0056 
.0012 
21. os 

.0067 

.-0064 
- 0 0 5 4  
.0056 
:0037 

U [2361 
2367pulse 

- .0005 
.0022 
470.0 

PPb 

. b o l o  
-. 0042 

. o o o o  

.0009 

. o o o o  

U 12381 
2387pulse 

.7043 
I 0580 
8.230 

PPb 

-7776 
.6589 
. 6609  
.7566 
.6672 
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HNF-1668 REV. 0 

05/07/99 10:27:43 
Analysis Report 

Method: ISOU Sample Name: s99t000557 
Comment: 201 df 
Run Time: 05/07/99 10126 Type: unk 

Operator: bjg 

Mode: CONC Corr.Fact: 1.oooooo 

Elem 
Line 
Units 
A"9 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#S 

Int. S t d  
Line 
U n i t s  
Avg 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
# S  

U-[2331 
233/pulse 

ppb 
.0011 
.0019 
175.8 

-. 0008 
-0034 

-. 0008 
. 0,013 
.0021 

Ir C1931 
193/pulse 

3 -3514 
.1111 

3.3163 

C t S / S  

3.2950 
3.3228 
3.2118 
3.4452 
3.4821 

U [2341 
2347pulse 

PPb 
- .0009 
.0015 
159.7 

- .  0007 
-.  0013 
.0014 

-.0013 
-, 0027 

u-r2351 

PPb 
23s/pulse 

-0089 
-0013 
15.20 

.0073 
- 0105 
- 0 0 8 3  
.OlOO 
.0081 

U [2361 
2367pulse 

- .0008 
-0014 
183.1 

PPb 

- .0003 
- .ooze 
-. 0009 

. 0 0 1 4  
- -0021 

U- [2381 
2 3 8/pulse 

ppb 
1.105 
.039 

3.556 

1.084 
1.149 
1:117 
1.127 
1.049 
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Analysis Report 

Method: ISOU Sample 
Comment: 201 df 
Run Time: 05/07/99 10:29 

E l e m  U L.2331 
Line 233Tpulae 

Avg .0003 
Stddev .0015 
%RSD 533.0' 

Units PPb 

#1 
#2 
.# 3 
#4 
# 5  

.0024 
- .0019 

. o o o o  
, .0004 
.0006 

int. Std. lrt1931 
Line 193/pulse 
Units CtS/S 
Avg 3 -2200 
Stddev .2525 
%RSD 7.8405 

#1 3.3477 
#2 3.4545 
#3 3.2283. 
#4 2.7950 
#S 3.2744 

HNF-1668 REV. 0 
05/07/99 10:31:07 Page 1 

Name: s99t000557-d Operator: bjg 

Type: Unk 

U-[2341 
234/pulse 

PPb - ,0007 
.0033 
4 5 2 . 6  

-. 0020 
- .  0032 
- -0021 
.0051 -. 0014 

Made: CONC Carr-Fact: 1.000000 

W [235] 
235/pulse 

.0028 

.0033 
119.0 

-0014 
.0009 
. o o o o  
.0083 
.0,032 

PPb 

U [2361 
2 3 6/pul s e 

.0002 

.0016 
1023. 

PPb 

,0007 
. o o o o  - .002l 
.0022 

- .  0001 

U-[2381 
23s/pu1se 

PPb 
.5334 
.0354 
6.641 

.5210 

.5061 

.5324 

.5943 

.5131 
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HNFI 668 REV. 0 
page 1 05/07/99 10;34:54 

Operator : b j g 

Mode: CONC Corr.Fact: 1.000000 

U-12351 U-[236] . U [2381 
235/pulse 236/pulse 2387pulse 

PPb PPb PPb 
- 1592 -0014. 21.89 
: 0193 .a012 2 . 0 5  
12.13 86.49 9.266 

Analysis Report 

Method: ISOU Sample 
Comment: iso-u lcs 
Run Time: 05/07/99 10:33 

E l e m  U [2331 
Line 2337pulse 

Units PPb 
Avg .0005 
Stddev - 0018 
%RSD 376.1 

#1 
#2 
#3  
#4  
#5 

.0037 
- .0002 
- .  0009 
.0003 

- .  0004 

Int. Std .  Ir L1931 
L i n e  19 3 /pulse 
Units Ct a /s 
Avg 3.2673 
Stddev .2281 
%RSD 6.9807 

#1 
#2 
#3 
#4 
#5 

3.0472 
3.0575 
3..5906 
3.2686 
3.3726 

Name : ccv 

Type: Unk 

U-[2341 
2 3 4/pul se 

PPb 
.OOll 
.0025 
227.8 

.0022 
-0030 

- .0019 
-.  0012 
.0036 

.I744 .a026 22-14 

.la12 .0017 24.85 

.1325 - - 0005 19.23 

.1516 .a022 21.16 

.1561 . 0010 22.08 



Analysis Report 

Method: ISOU Sample Name: ccb 
Comment: 2% hnc3 
Run Time: 05/07/99 10:36 

Elem 
Line 
Units 
Avg 
Stddev 
%RSD 

#1 
# 2  
#3 
#4 
# 5  

Int. Std. 
Line 
Units 
Avg 
Stddev 
%RSD 

#1 
#2 
# 3  
#4 
#5  

U [2331 
23 37pulse 

PPb 
-0006 
.0008 
131.8 

- .  0007 
.0009 
.0014 
.0004 
.OOlO 

Ir[193] 
19 3 /pulse 

Cts/S 
2.7150 
.6677 

24.594 

3.8940 
2.4440 
2.3950 
2.5708 
2.2713 

Type: Unk 

u-rz341 
2 3 4 /pulse 

PPb - . Q O O 7  
.0021 
317.2 

- . 0025  
- .0011 
- .0026 
-0023 
-0007 

Operator: bjg 

Mode: CONC Corr.Fact: 1.000000 

u- [2351 U- 12361 U-[2381 
235/pulse 236/pulse 238/pulse 

PPb PPb PPb 
-0005 -. 0011 - .  0007 
.0020 .0031 .0034 
418.4 293.0 506.4 

- .OOlO -. 0013 - .  0030 
- .  0018 -. 0052 .0029 
-007.9 - .0021 .0004 
-0004 -. 0001 -. 0052 
-0018 .0034 -0,016 



wrklistdnta2 Vemion 3.0 01/04/99 WF-1668 REV. 0 Page: 1 
05/10/99 15.27 

LABCORE Completed Worklist Report for Worklist# 29664 

Analyst: bjg Instrument: ICPMS 1 

Method: LA-506-101 Rev/Mod A- / 
Worklist Comment: ICP/MS U-103 (DIRECT) 

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

1 Icv 

1 ICV 

2 ICB 

2 ICB 

2 ICB 

2 ICB 

2 ICB 

3 SAILPLB 

3 SALdPLE 

3 W L B  

3 SAMPLE 

3 SAMPLS 

4 DIIP 

4 DIIP 

4 DVP 

4 DUP 

4 DITP 

5 SPK-POST 

5 SPK-POST 

6 UULPLS 

6 W L S  

6 SAMPLE 

6 SAICPLS 

6 SAMPLS 

7 DIIP 

7 DVP 

7 DUP 

7 DUP 

7 DUP 

8 SAMPLE 

8 SRldPLS 

8 S?aPLE 

8 SAMPLS 

8 SAMPLE 

9 DVP 

9 DUP 

9 DVP 

9 DUP 

9 DVP 

10 ccv 
10 ccv 

0 

0 

0 

0 

0 

0 

0 

S99T000538 0 D 

S99T000538 0 D 

S99TOOO538 0 D 

S99T000538 0 D 

599T000538 0 D 

S99TO00538 0 D 

S99T000538 0 D 

S99T000538 0 D 

S99T000538 0 D 

S99T000538 0 D 

S99T000538 0 D 

5991000538 0 D 

S99T000547 0 D 

599T000547 0 D 

S99T000547 0 D 

S99T000547 0 D 

S99T000547 0 D 

5992000547 0 D 

S99T000547 0 D 
S99T000547 0 D 

S99T000547 0 D 

599T00054'l 0 D 

S99T000549 0 D 

S99T000549 0 D 

S99TOO0549 0 D 

S99T000549 0 D 

S99T000549 0 D 

599T000549 0 D 

S99T000549 0 D 

599T000549 0 D 

S99T000549 0 D 

S99T000549 0 D 

0 

0 

W U - Q C  0235 

W U - Q C  0238 

W U - Q C  0233 

W U - Q C  0234 

W U - Q C  0235 

-5U-QC 0236 

W U - Q C  0238 

W U - D l  U233-Dl 

W U - D 1  U234-Dl 

W U - D l  U235-Dl 

W U - D 1  0236-Dl 

@IISU-Dl U238-Dl 

a U - D l  11233-Dl 

W U - D 1  11234-Dl 

W U - D l  0235-01 

W U - D l  U236-01 

W U - D 1  0238-01 

WSU-Dl 0235-Dl 

S%SO-Dl U238-Dl 

W U - D l  0233-Dl 

S%SU-Dl 11234-Dl 

W U - D 1  11235-01 

@USU-Dl U236-Dl 

W U - D 1  U238-D1 

W U - D l  0233-D1 

W U - D 1  U234-Dl 

W U - D 1  11235-01 

W U - D l  11236-01 

WSU-Dl U238-Dl 

W U - D l  0233-Dl 

-0-Dl 0234-01 

W U - D l  U235-Dl 

W U - D 1  U236-Dl 

W U - D 1  1122.8-Dl 

W U - D l  U233-Dl 

WSU-Dl 11234-Dl 

W U - D 1  0235-01 

W U - D l  U236-D1 

-0-Dl 0238-01 

-0-QC 11235 

WSU-QC U238 

QC 

QC 

QC 

QC 

QC 

QC 

QC 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

QC 

QC 

0.000142 

0.020 

1 

1 

1 

1 

1 

N/A c 

n/A c 

N/A c 

N/A 

U/A c 

c4.86e-1 

<4.86e-1 

~4.86e-1 

<6.4ee-i 

7.29e-01 

0.0001422 

0.020 

N/A c 

N/A c 

N/A < 

N/A c 

N/A 

c4.86e-1 

<4.86e-l 

<4.86e-1 

<6.48*-1 

9.76e-01 

N/A < 

U/A < 

N/A c 

N/A c 

N/A 

c4.86e-1 

c4.86e-1 

<4.86a-1 

c6.48.-1 

1.46er00 

0.000142 

0.020 

1.45.-04 

2.04e-02 

d.20e-5 

~1.20~-5 

c1.20e-5 

d.60e-5 

c1.20e-5 

4.860a-01 

4.860e-01 

4.860e-01 

6.480e-01 

7.290e-01 

~4.86e-1 

~4.86a-1 

s4.86e-1 

c6. 48e-1 

5.87e-01 

1.46e-04 

2.05e-02 

4.860e-01 

4.860e-01 

4.e6oe-01 

6.480e-01 

9.761e-01 

~4.86e-1 

<4.86e-1 

<4.86=-1 

c6.48e-1 

1.01*+00 

4.860e-01 

4.860e-01 

4.860e-01 

6.480e-01 

1.458er00 

(4.86e-1 

<4.86e-l 

r4.86e-l 

<6.48a-1 

1.36e+00 

1.48e-04 

2.04e-02 

102.113 % Recovery 

102.000 % Recovery 

W m L  

w/mL 

W m L  

W m L  

-g/- 

0.486 ug/mL 

0.486 ug/mL 

0.486 ug/mL 

0.648 ug/mL 

0.486 us/& 
ReD 

RPD 

R e D  

RPD 

21.581 RPD 

102.672 % ReEOvery 

102.500 % Recovery 

0.486 up./& 
0.486 ug/mL 

0.486 ug/& 

0.648 ug/mL 

0.486 us/& 
RPD 

RPD 

RPD 

RPD 

3.424 RPD 

0.486 ug/& 

0.486 us/& 
0.486 udmL 

0.648 ug/mL 

0.486 ug/mL 

RPD 

RPD 

RPD 

RPD 

7.092 RPD 

104.225 % Recovery 
102.000 % Recovery 

Units show for  QC ( H I B K G )  may fief reflect the actual units. 
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Page: 2 worklistdata2 Version 3.0 01/04/99 
OS/10/99 1 S:27 

HNF-1668 REV. 0 

LABCORE Completed Worklist Report for Worklist# 29664 
S e q  Type Sample# R A Test Matrix Actual Found DLor Yield Unit 

11 CCB 0 W U - Q C  11233 QC 1 c1.20e-5 u s m  
11 CCB 0 W U - Q C  0234 QC 1 c1.20e-5 W/mL 

11 CCB 0 W U - Q C  U235 QC 1 c1.20a-5 W/mL 

11 CCB 0 W U - Q C  11236 QC 1 d.60e-5 UdmL 

11 CCB 0 -0-QC 11238 QC 1 <1.20e-5 udmr, 

Final page for worklist# 29664 

Analyst Signature Date Analyst Signature Date 

05&!!Y- 
Date 

g Q 9 A -  f z  
Reviewer Signature fl 

Units shown for  QC (BLK/BKG) m y  not reflect the actual units. 
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HNF-1668 REV. 0 

2466,f Page: 1 
6-6 c/as~&ce*W 

04/13/99 I Or42 
us2 

LABCORE Data Entry Template for Worklist#&p ~ Y P f  
Analyst: InstToment: ICPOI Book# YPOFU- f 

Method LA-505-151/161 Rev/Mod 4-t 
Worklist Comment: ICPlMS U-103 (DIRECT) 

S me Sample# R A T e s t  Matru Group# P r o j e c t  

1 Icv @ICP-QC QC 

2 ICB @ICP-QC QC 

3 SAMPLE S99T000538 0 D aMSU-Dl LIQUID 99000104 U-103 GRAB2 
irnalytes R e q u e s t e d :  U 2 3 3 - D l  , U234-Dl , U235-D1 , U236-D1 . U238-Dl 

4 DUP S99T000538 0 D @MSU-Dl LIQUID 

5 SPX-POST S99T000536 0 D @MSJ-Dl LIQUID 

6 SAMPLE S9911'000547 0 D @MSU-D1 LIQUID 99000104 U-103 G R A B 2  
Analytel; R e q u e s t a d ;  U233-D1 , 21234-01 , U235-D1 , U236-Dl , U238-Dl 

7 nup S991'000547 0 D QNSU-D1 LIQUID 

8 SAMPLE: S99T000549 0 D @MSU-Dl LXQUID 99000104 U-103 GRAB2 
Aaalytes Requested: 0233-D1 , U234-D1 , U235-D1 , U236-D1 , ~238-n1 

9 nup S99T000549 0 D @MSU-Dl LIQUID 

10 C N  OICP-QC QC 

11 CCB 
29664 

OICP-QC QC 

S = Worklist Slot Number, R = Rdpliplicste Number, A = Aliquot Code.' 
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Analysis Report 

Method: MS-TUNE Sample Name: ms-tune 
C o m m e n t  : 
Run Time: OS/10/99 12:05 Type: Unk 

HNF-1668 REV- 0 
05/10/99 12:06:33 

Elem 
Line 
Units 
Avg 
Stddev 
%RSD 

#1 
#2 
# 3  
*4 
#S 
# 6  
#7 
# 8  
# 9  
#lo 

In 11151 
115/pulse 

CtS/S 
51130. 
64s. 

1.261 

5 0 0 0 0 .  
51370. 
50040.  
51210. 
51440. 
51720. 
51320. 
50850. 
51620, 
51780. 

Mode: INT 

Operator: bjg 

Corr.Fact: 1.Oooooo 



Analysis Report 

Method: ISOU Sample Name: BLANK 
Comment : 
Run Time: 05/10/99 12:08 Type: Std 

Elem 
Line 
units 
Avg 
S t ddev 
%RSD 

U-[2331 u [2341 

CtS/S cts/s 
2 3 3 /pulse 2 3 47pulse 

7.985 8.116 
1.406 .612 
17.61 7.540 

7.762 7.944 
6.704 7.685 
7.797 8.609 
7.274 8.890 
10.37 7.452 

Int. Std. Is D931 
Line 1 9 3 /pub e 
Units CtS/S 
A w  3.0800 
Stddev .0134 
%RSD .43614 

3.0842 
3.0580 
3.0783 
3.0933 
3.0862 

HNF-1668 REV. 0 
05/10/99 12:09:44 Page 1 

Operator: 

Mode: IR 

u 12351 

CtS/S 
235/pulse 

8.867 
1.221 
3.3. 77 

8.916 
10.46 
9.583 
7.920 
7.452 

222 

Corr-Fact-. 1.000000 

U [2361 u- 12381 
2 3 8 /pu1 se 

cts /s  CtsjS 
a. 698 9.317 
1.380 ,702 
15.86 7.529 

2 3 67pulse 

9.565 10.38 
6.540 8.666 
9 .sa3 9.583 
8.082 8.728 
9.721 9.235 



Method : ISOU Standardzn 

31 Name Slope Y-int 
u - [2333 766.1428 . 7.9848 

Standard Concentration 

Blank 0 0 
Name Stated Found 

lOOppb U 0.711 0.711 

. 
U [2331 

El Name slope Y - int 
U - [2341 765.9584 8.1159 

Standard Concentration 
Name Sta ted  Found 

Blank 0 0 
lOOppb U 0.711 0.711 

u [2341 
0 . 

Concentration (SI I a l o D l o  

El Name Slope Y-int 
qt2351 764.9016 8.8673 

Standard Concentration 

Blank 0 0 
lOOppb U 0.711 0.711 

Name Stated Found 

U 12351 
0 

Concentration ( S i  la1oD1o 

El Name Slope Y-int 
iJ-12361 765.1395 E .  6981 

Standard Concentration 

Blank 0 0 
Name Stated Found 

100ppb U 0.711 0.711 

U [2361 
0 

Concentration ( S )  I P O D 1 O  

HNF-1668 REV. 0 
Report 05/10/99 12:12:13 

Correlation Date Stdized 
1.0000000 05/10/99 12:09:41 

Difference Signal 
Cone % ( S )  IR 
0 0 7.9848 
0 0 552.71 

Correlation Date Stdized 
1.0000000 05/10/99 12:09:41 

Difference Signal 
Cone % (S) IR 

0 0 552.71 
0 0 a .  1159 

Correlation Date Stdized 
1.0000000 05/10/99 12:09:41 

Difference Signal 
Cone 2 (S) IR 
0 0 8.8673 
0 0 552.71 

Correlation Date Stdized 
1.0000000 05/10/99 12:09:41 

Difference Signal 
Cone % (SI IR 
0 0 8.6981 
0 0 552.71 

h""lih 
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Method : ISOU 

HNF-I668 REV. 0 
Standardzn Report 0.5/10/99 12:12:13 

El Name 
U - C2381 

Slope . Y-int 
731.6556 9.3175 

Correlation D a t e  Stdized 
1.0000000 05/10/99 12:09:41 

Standard Concentration Difference 
Name Stated Found Cone % 

Blank 0 0 0 0 
lOOppb U 99.3 99.3 0 0 

U t2381 
0 

cs7f83 Om Concentration 

w 324 

Signal . 
(SI IR 
9.3175 
72663 



HNF.1668 REV. 0 
05/10/99 12 :13 :46  Analysis R e p o r t  

Method: ISOU Sample Name: lOOppb U 
Comment : 
Run Time: 05/10/39 12 :12  Type: Std Mode: IR 

O p e r a t o r :  

Corr-Fact: 1.000000 

E l e m  
Line 
U n i t s  
Avg 
Stddev 
%RSD 

#1 
t i2 
$ 3  
#4 
# 5  

I n t .  std. 
Line 
Units 
Awg 
Stddev 
%RSD 

" " " F a  

u r2333 U-[2341 
2337ppulse 23 4 /pulse 

cis/s CtS/S 
531.0  531.0 

6 . 9  6.9 
1 . 3 0 8  1 . 3 0 8  

524 .3  
523.6 
5 3 3 . 0  
534.2  
5 3 9 . 9  

Ir m 3 I  
1 9 3 / p u l s e  

cts/s 
3.0373 
.0377 

1 . 2 4 0 5  

524.3 
523 .6  
533.0 
534.2 
539.9 

U [2351 
2 3 5 7 p u l s e  

CtS/S 
531 .0  

6.9 
1 . 3 0 8  

524.3 
523.6 
5 3 3 . 0  
5 3 4 . 2  
539.9 

U [2361 
2 3 6 7 p u l s e .  

cts/s 
531.0 

6.9 
1 . 3 0 8  

5 2 4 . 3  
523 .6  
5 3 3 . 0  
5 3 4 . 2  
5 3 9 . 9  

U [2381 
238/pulse 

C t s / S  
67950.  

1253 .  
1.844 

65980.  
68920. 
68700. 
67410. 
68740. 

3 . 0 9 0 0  
3 .0443  
3 .0346  
3 .'0336 
2 . 9 8 4 1  
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Method : ISOU 

El Name 
U - [2331 Slope 

735.5826 

Standardzn 

Y-int 
7 - 9848 

Standard Concentration 

Blank 0 0 
iOOppb U 0.711 0.711 

Name Stated Found 

Concentration 

31 Name Slope 
U- [2341 735.3982 

Y-int 
8 I 1159 

Standard Concentration 

Blank 0 0 
1flOppb u 0.711 0.711 

Name Stated Found 

U [2341 
0 

concentration (s)  1 8 ~ ~ ~ ~ ~  

El Name 
U - 12351 Slope 

734.3414 
Y- int 
8 -8673 

Standard Concentration 

alank 0 0 
iooppb u 0.711 0.711 

Name Stated Found 

U L2351 
0 

Concentration ( $ 1  l ; i g o D I O  

Slope Y - int 
734 I 5793 8.6981 

Standard Concentration 

Blank 0 0 
iO0ppb U 0.711 0.711 

Name Stated Found 

U L2361 
0 

Concentration ( s I d9 Ob10 

HNF-1668 REV. 8 
Report 05/10/99 12 : 13 : 5 8  

Correlation Date Stdized 
1.0000000 05/10/99 12:13:44 

Difference 
Cone % 
0 0 
0 0 

Signal 
(SI IR 
7.9848 
530.98 

Correlation Date Stdized 
1 .ooooooo 05/10/99 12:13:44 

Difference 
Cone % 
0 0 
0 0 

Signal 
(SI IR 
8.1159 
530.98 

Correlation Date Stdized 
1.0000000 ' 05/10/99 12:13:44 

Difference 
Cone % 
0 0 
0 0 

Signal 
( S )  IR 
a .  8673 
530.98 

Correlation Date Stdized 
1.0000000 05/10/99 12:13:44 

Difference 
Cone % 
0 0 
0 0 

226 

Signal 
(S) IR 
8.6981 
530.98 

,""I% 



! HNF-1668 REV. 0 

Method : ISOU Standardzn Report 05/10/99 12:13:58 Page 2 1 
El Name Slope Y -  int Correlation Date Stdized 
U - [2381 684.2045 9.3175 1.0000000 05/10/99 12:13:44 

Standard Concentration Difference Signal 
Name stated Found Cone % ( S )  IR 

Blank 0 0 0 0 9.3175 
lOOppb U 99.3 99.3 0 0 67951 

u [2381 
0 

Concentration (S74350Q710 



Analysis Report 

Method: Isou Sample Name: blank 
Comment: background 
Run Time: 05/10/99 12:44 Type: U n k  

Elem U. [2331 u- 12341 
Line 23 37pu1 se 234 /pulse 
Units PPb PPb 
A T  . .0009 . 0 0 0 2  
Stddev  ,0016 - 0 0 0 7  
%RSD 177.0 356.9 

$1 . 0 0 1 0  - .  0003 
#2 .0016 .OOlO 
# 3  - . 0 0 1 1  . 0 0 0 8  
#4 . o o o o  .ooos  
#5 -0030 -. 0008 

I n t .  S t d .  Ir11931 
Line 19 3/pulse 
Units CtS/S 
Avg 2.9987 
Stddev .0136 
%RSD .45255 

HNF-1668 REV. 0 
05/10/99 12:45:31 page 1 

Operator: bjg 

Mode: CONC Corr.Fact: 1.000000 

u-12351 U 12361 U-[2383 

PPb PPb Ppb 
235/pulse 2367pulse 238/pulae 

. oooo  -. 0014 - . O O l O  

.OOlO .0017 -0019 
75440. 125.8 184.4 

- .  0009 - .  0011 .0016 
- -0001 - -0023 .0002 
.OOll - .0037 - .a014 
.OOlO -.  0 0 0 3  - . 0 0 3 0  - .0011 .0007 - .0026 

2.9846 
3.0060 
2.9988 
3.0172 
2.9869 



Analysis Report 

Method: ISOU Sample Name: icv 
Comment: i so -u  ICs 
Run T i m e :  05/10/99 12:53 T y p e :  Unk 

E l e m  
Line 
Units 
AT! 
stddev 
%RSD 

#1 
x2 
ti3 
#4 
#5 

Int. Std 
Line 
units 

Stddev 
%RSD 

Avg 

a1 
#2 
#3 
a4 
$ 5  

u- 123 3 I 

PPb 
23 3 /pulse 

- -0001 
. O O E  
2326. 

.0018 
- .0023 
-0007 

- .  0002 
-.  0002 

Ir 11931 
193/pulse 

Cts/S 
3 . 0 0 6 7  
.0559 

1.8600 

3.0700' 
2.9549 
3.0107 
2.9455 
3.0522 

u- [2341 
23 4 /pulse 

PPb 
.0003 
.0012 
425.7 

. oooo  

. o o o o  

.0014 

.0014 
- .0015 

HNF-1668 REV. 0 
OS/l0/99 12:54:54 

M o d e :  CONC 

U [2351 
2 3 57pu 1 se 

- 1445 
.0043 
2.951 

PPb 

-1441 
.13 82 
.1471 
-1495 
.I439 

Operatox; bjg 

Corr-Fact: 1.000000 

U [2361 
23 6Tpulse 

. 0 0 0 2  

.0012 
709.3 

PPb 

- .oooa  
. o o z o  

- .  0008 
- .0003 
-0006 

U E2381 
2 3 87pulse 

20.37 
.61 

2.982 

PPb 

19.41 
20.84 
20.77 
20.70 
20.i3 
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HNF-I668 REV. 0 
Analysis Report. 0 5 / 1 0 / 9 9  13:01:14 Page 1 

Method: ISOU Sample Name: icb Operator: bjg 
Comment: 2% hn03 
Run Time: 05/10/99 12:59 Type: Unk Mode: CONC Corr-Fact: 1.000000 

Elem U- 0 3  3 1 u- r2341 U [2351 U- [2 3 6 1 u-12361 
Line 2 3 3 /pulse 234 /pulse 2 3 57pulse 23 6/pulse 2 3 8 /pulse 
U c - i t s  PPb PPb PPb PPb PPb 
Avg .0002 - .OOOl - 0000 - .0002 
Stddev .0020 -0026 .0015 .0008 .0025 
%RSD 875.2 3279. 7253. 360.4 395.2 

- .  0006 

#1 
$2 
83 
ti4 
#5 

.0020 .0041 - .0011 .OOlO 
- .0023 - .0009 .0021 - -0006 
.0024 .0003 . ooos  -. 0009 

- .  0006 - -0027 .0003 - .  0007 
- .0003 - .0012 - .  0017 .OOOl 

Int. S t d .  IrL1931 
Line 193/pulse .. 

Unit B cta/S 
Avg 2.9376 
Stddev .0706 
%RSD 2.4017 

#1 
82 
# 3  
x4 
#5 

2 . 9 6 7 9  
3.0252 
2 .a670 
2..8628 
2.9650 

- .0016 
- .0042 
.O O O l  
. 0 0 2 7  

- .  0003 



Analysis Report 

Method: ISOU Sample Name: s99t000538 - 
Comment: 40501 df 
Run Time: 05/10/99 13:06 Typet'Unk 

E l e m  
Line 
Units 

Stddev 
%RSD 

Avg 

$1 
#2 
$3 
84 
#5 

Int. S t d .  
Line 
Units 
AV53 
Stddev 
%RSD 

#1 
# 2  
ti3 
#4 
#5 

HNF-1668 REV. 0 
05/10/99 13:07:55 

u 12331 U-[2341 

PPb PPb 
2337puls.s 23 4 /pulse  

- .0008 .0014 
.0016 .0015 
2 1 4 . 8  1 1 0 . 3  

- , 0023  
.0016 

- .0008 
- .  0022 
- .  0001 

Ir [I931 
193 /pulse 

cts/s 
2 .9769  
.0681 

2 .2885  

3 .0856 
2 . 9 9 2 1  
2.9662 
2 .9200  
2 . 9 2 0 7  

-. 0002 
.0028 

- .0003 
. 0 0 2 0  
.0025 

Mode: CONC 

U-CZ351 
2 3 5 / p u l s e  

PPb -.  0031 
.0016 
49.58 

- .  0046 
-. 0 0 2 3  
-.  0050 
- .  0013 
- .0025 

operaror : b j g 

Corr.Fact: 1.000000 

U C2361 u r23a1 
2 3 6 7 p u l s  e 238ipuise  

PPb PPb 
- .  0007 .OlSO 
.0009 .0011 
1 2 5 . 2  5 . 3 8 8  

- .  0 0 0 4  .0172 
- .  0018 .0191 
- .0008 .0172 - .  0009 . 0 1 7 2  
.0005 - 0192 
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Analysis .Report_ 

HNF-1668 REV. 0 
05/10/99 13:14:13 

Method: ISOU Sample Name: s99t000538 - d Operator: bjg 
Comment: 40501 df 
Xuun Time: 05/10/99 13:12 Type: Unk Mode: CONC Corr.Fact: 1.000000 

Elem 
Line 
Units 

S t ddev 
%RSD 

#1 
#2 
#3 
$4 
i/5 

I n t .  Std. 
Line 
Units 
Avg 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

U l2331 U 12341 U [235] U L2361 u- t 23 8 1 
233Tpuise 2347pulse 235Tpulse 236ipuise 23a/pulse 

ppb PPb ppb PPb PPb 
.0006 . 0004  - .0022 - .a019 .0145 
.a029 .QO11 ,0028 ,0023 .0027 
456.6 282.0 128.6 123.7 18.41 

.0037 - .a004  - .a021 - .0006 
- .a022 .0005 
-0003 ,0004 
.0035 .0021 

Ir [I931 
19 3 /pulse 

CtS/S 
2.7904 
.0639 

2.2908 

2.7586 
2.8043 
2.8337 
2.8581 
2.6972 

-.  0047 
-. 0045 

.0004 

.0013 
- .0035 

- .0017 ’ .0121 
-. 0004 .0184 
- .  0054 .0153 

.oooa .0120 
- .0028 .0148 



HNF-1668 REV. 0 
Analyais Report 05/10/99 13:17:23 page 1 

Method: ISOU - Sample Name: s99t000538 a Operator: bjg 

Mode: CONC Corr.Fact: 1.000000 
Comment: 40501 df 
Run Time: 05/10/99 13;16 Type: Unk 

Elem 
Line 
Units 
A"g 
Stddev 
%RSD 

#I. 
$2 
#3 
#4 
#5 

Int. S t d .  
Line 
Units 

S t ddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

U [2331 U-[2341 
2337puise 234/pulse 

PPb PPb 
.oooo .0002 
.002 .OOlO 

4275. 510.7 

- .  0013 
. 0 0 2 0  

- -0018 
.ooos 
.0004 

IrL1931 
193/pulse 

2.6520 
-0382 

1.4410 

CtS/S 

2.6246 
2.6496 
2.6956 
2.6843 
2.6057 

-0014 
- .0013 
.0006 
.0004 - . a o o i  

U- [2351 u- [2361 U-[2381 
235lpulee 236/pulae 238/pulse 

PPb PPb PPb 
.1460 .0003 20.49 
.0051 -0020 .44 
3.522 7 7 8 . 2  2.145 

.1524 

.1434 

.1453 

.1394 

.1497 

- .  0 0 1 7  20.54 
.0015 20.92 
-0028 19.94 
.0003 20.16 

- .0017 20.90 
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Analysis Report 

HNF-1668 REV. 0 
05/10/99 13:27:02 

Method: ISOU Sample Name! s99t000547 Operator: bjg 
Comment: 40501 df 
Run Time: 05/10/99 13:25 Type:  Unk Mode': CONC Corr.Fact: 1.000000 

E l e m  
Line, 
Units 
Avs 
S t ddev 
ZRSD 

#1 
#2 
#3 
#4 
ti5 

I n t .  Std. 
Line 
Units 
Avc 
Stddev 
%RSD 

til 
$2 
#3 
#4 
#S 

U-C2331 U-[2341 u-tz351 u t2361 U- t2381 
23 3 /pulse 2 34/pulse 23 5 /pulse 23 BTpulse 23 8 /pulse 

-0009 .0002 -.  0021 - .  0008 .a241 
-0023 -0009 -0017 .0013 .0063 
270.7 500.7 79.38 172.1 26.17 

PPb PPb PPb PPb ppb 

.0034 
- .0027 
.0025 
-0006 
.0005 

Ir E1931 
193/pulse 

CtS/S 
2.7569 
.0570 

2.0679 

2.7208 
2.8331 
2.6909 
2.7943 
2.7451 

.0015 
-. 0007 
.0006 

-. 0003 
-. 0001 

- .  0028 
- .0025 
.OOOl 

- .0011 
-. 0044 

234 

.0002 
- .  0020 
.0011 

- .0016 
-. 0014 

,0291 
.0153 
.0271 
,0136 
.0292 



Analysis Report 

HNF-1668 REV. 0 
05/10/99 13:30:22 

Method: ISOU Sample Name: s99t000547 - d Operator : bj g 
Comment: 40501 dE 
Run Time: 05/10/99 13:29 Type: Unk Mode: CONC Corr.Fact: 1.000000 

Elem 
L i n e  
Units 
AV9 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
i i5 

I n t .  Std 
Line 
Units 
AV9 
Stddev 
%RSD 

#l 
#2 
x3 
#4 
#5 

U [2331 U-l2341 U-[2351 
2337pulse 2 3 4 /pulse 235/pulse 

PPb PPb PPb 
- - 0021. - .0018 - -0025 
.0015 .0024 .0023 
75.23 133.9 93.45 

- .0032 
- .0035 
- .  0012 
.0002 

- .0025 

Ir C1931 
193 /puls e 

2,5910 
,1028 

3.9275 

CtS/S 

2.5919 
2.6803 
2.4618 
2.5211 
2.7000 

- .  0016 
.0009 

-. 0 0 0 5  
- -0021 
- ,0055 

.0008 
- .0029 
- .0052 
- -0013 
- .0038 

U-[2361 
23 6 /pulse 

PPb - O D 0 9  
.0027 
312.2 

- .  0 0 2 1  
-0003 

- -0049 
.0017 
.0008 

U-L2381 

PPb 
23 8/pulse 

- 0 2 4 9  
.0027 
10.64 

-0270 
. 0 2 7 0  
.0265 
.0229 
.0213 

235 



HNF-1668 REV. 0 
Analysis Report 05/10/99 13:32:41 page 1 

Method: SSOU Sample Name? s99t000549 O p e r a t o r :  bjg 
Comment: 40501  df 
Run T i m e :  05/10/99 13:31 Type: Unk Mode: CONC Corr.Fact: 1.000000 

Elem U [233] u-12341 u-t2351 U-[2361 U-12381 
Line 2337pulse 23 4 /pulse 23 5 /pulse 236/pulse 23 8/pulse 
Units ppb PPb ppb PPb PPb 
Avg - .OOlO - -0012 -. 0013 - .  0005 .0360 
Stddev .0017 ,0016 .0020 .0017 ,0041 
%RSD 178.5 131.4 157.6 322.4 11.29 

#l - ~ 0001 - .0008 - 0012 .0021 - 0 3 2 5  
#2 .0013 ~ 0009 .0004 - .  0004 . a 3 5 7  
x3 - .0032 - .  0037 - .0025 - .  0014 ,0422 

#4 - .  0018 - .0015 - .  0018 - - 0 0 0 5  -0324 
#S -. 0009 - .0011 - .  0036 - .0024 .a370 

I n t .  Std.  Ir11931 
Line 193/pulse 
U n i t s  CtS/S 
Avg 2.6434 
S t ddev -1029 
%RSD 3.8922 

#1 
# 2  
#3 
#4 
#5 

2.7279 
2.6219 
2.4057 
2.6388 
2 .I427 

YWJ b b : f i T  R R / r l T / C F l  



HNF-1668 REV. 0 

05/10/93 13:35:55 Page 1 Analysis Report 

Sample Name: s99t000549 d - Method: ISOU 
Comment: 40501 df 
Run Time: 05/10/99 13r34 Type:  Unk Mode: CONC 

Elem 
L i n e  
Units 
Avg 
Stddev 
"sSD 

#1 
#2 
#3 
#4 
$5 

Lnt. Std. 
Line 
Units 
AK4 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#S 

Operator: b j g 

Corr-Fact: 1.000000 

U-[2331 U- 12341 u 12351 U-[2361 U-[2381 

PPb PPb PPb PPb PPb 

233/pulse 234/pulse 235/p]llse 236/pulse 238/pulse 

. oooo  -. 0006 - .OOll - .0012 .0336 
.003 .0024 .0015 .0021 -0041 

18690. 395.3 144.6 178.7 1 2 - 2 2  

- .  0027 
- .0014 
- .  0019 
.0044 
.OOlS 

Ir [193 I 
193 /pulse 

C t a / S  
2.7550 

.0728 
2.6429 

2.8348 
2.7355 
2.6436 
2.7997 
2.7616 

- -0034 
- .  0006 
- .0007 
.0033 

- -0017 

.0004 
-.0019 
- .  0013 
- .  0031 
.0005 

234 

.0016 
- .0004 
-.0008 
-.  0024  

. - .0040 

,0343 
.0329 
. 0.395 
.0336 
,0279 



. ,  . 
Analysis Repart 

HNF-1668 REV. 0 

05/10/99 13:38:30 page 1 

Sample Name: ccv Operator: bjg Method: ISOu 
Comment :  i so-u lcs 
Run Time: 05/10/99 13:37 Type: Unk Mode: CONC Corr-Fact: 1.000000 

E l e m  
Line 
Units 
AY3 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

U [2331 U- [2341 U [2351 U- [2361 u- [ 23 8 1 

PPb ppb PPb PPb PPb 
2 3 37pulse 2 34 /pulse 2357pulse 2 3 6 /pulse 23 8 /pulse 

- .0006 .0005 -1476 .0003 20.44 
.OOll .0018 .0050 . O D 1 8  .52 
191.4 3 5 5 . 0  3 .a18 653.0 2.553 

- .  0023 .0020 .1426 .0002 20.82 
. 0 0 0 9  . oooo  .1451 - .0003 20.38 

- -0005 - ,  0024 .1508 - -0019 20.02 
- .  0006 .a015 .1449 .0005 19-68 
- . a005  -0014 ,1548 .0030 21.12 

Int . std. Ir t1931 
Line 193./pulse 
Unite CtS./S 
Avg 2.7148 
Stddev -0589 
%RSD 2 -1707 

#1 
#2 
# 3  
a4 
#5 

2.7125 
2.7015 
2.7462 
2.7109 
2.6230 
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Analysis Report 

Method: Isou Sample Name: ccb 
Comment: 2% hno3 
Run Time: 05/10)99 13:39 Type:  Unk 

Elern 
Line 
Units 
Avg 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

Int. Std. 
Line 
Units 
Avg 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
$5 

u- D331 u-r2341 
233/pulse 234/pulae 

PPb PPb 
.0014 - .  0009 

. -0016 .OOlG 
115.0 184.5 

.0004 

.OOOG 

.0029 
- .  0003 
-0032 

Ir [1931 
193 /pulse 

.cts/s 
2.8747 
-1038 

3.6096 

2.7705 
2.8386 
2. 8226 
2.9009 
3.0405 

-0007 
- .0022 
.OOlO 

- .0017 
- .  0023 

HNF-1668 REV. 0 
05/10/99 13:41:11 

Mode: CONC 

Operator: bjg 

Cors.Fact: 1.000000 

U C2361 U [2381 
235/pulse 2367pulse 2387Pulse 

- .0009 - .0010 .0005 
.0014 . .0034 ,0027 
155.5 342.4 583.2 

U-C2351 

PPb PPb PPb 

- -0003 
-0009 

-. 0005 
- . 0 0 2 0  
- .  0027 

- .0047 
- .0025 - . d O O 5  
.0043 

- .0015 

.O O O l  
- .00os  
.0050 

- .  0005 
- .0018 
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worklistdata2 Version 3.0 01/04/99 
04/14/99 13:26 HNF-1668 REV. 0 Page: 1 

LABCORE Completed Worklist Report for Worklist# 29198 

Analyst: krm Instrument: CARE32 Book#: 

Method: LA-342-100 RevlMod 

Worklist Comment: U103 GRAB2, @TICTOCl, STD: TIC= l.OmL, TOC=0.200mL s h  

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

6 S M L E  S99T000546 0 5TIcPOCl TOC-02 LIQUID W A  1.29Et04 40.000 ug/mL 

7 

7 

8 
1.3lEr04 

9 DVP S99T000548 0 %TICTOCl TOC-02 LIQUID 1.31Et4 1.29814 1.538 RPD 

Final page for worklist# 29198 

Y-/Y97 
Analyst Signature Date Date 

Y h  &!,!,d/d ReviGw"& Srgnature 411 ' Date 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
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04107/99 11:07 I 

Analytm3 

S99' 

HNF-1668 REV. 0 

S99'7000537 0 @TICTOCl LIQUID 

599'7000546 0 @TICTOCl LIQUID 
Requested: TIC-02 , TOC-02 

S99T000546 0 mTICTOC1 LIQUID 

000548 0 @TICTOCl LIQUID . 

Page: I 

LABCORE Data Entry Template for Worklist# 29198 ws2 

25fi 0 6 Andy& k?fl Instrument: CARB2 Book# 3 v u f d  
Method LA-342-100 RevJMod F -2.- 
Workkt Comhent! U103 GRAB2, @TICTOCl, STD: TIC=l.OmL, TOC=0.200mL skm 

S Type R A Test Matrix Group# Project 

1 BLNK 

2 STD 

3 SAMPLE 

4 DUP 

5 SPK 

6 SAMPLE 

7 DUP 

8 SAMPLE 

9 DUP 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

Final page for worklist # 29198 

Data Entry CommWJ: 

I 

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

I 243. 
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HNF-1668 REV. 0 

' TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

e < <  BLANK ANALYSIS >>> 
i 

Sample:  BASE!^ Date: 04/13/99 Time: 05:35:37 

sample Siae = 1 UL 
Dil Factor = 1 
Blank ID 

Analyst : KR MONTEITH 
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 

I 

. 
I 0.51 ! 1.01 

1.50 
2.00 
2.50 
3.00 
3.50 I 4\00 
4.50 

I 5.00 
5.50 I 

1 
6.00 
6.50 

7.50 
8.00 
8.50 

' 9.00 
9.50 

10.00 
10.50 
ii. 00 

i 7.00 

BLANK VALUE = 7.7 micrograms carbon 
BLANK FACTOR = 7.7 / 10.9978 = 

0.10 
0.50 
0.90 
1.40 
1.90 
2.30 
2.70 
3.10 
3.40 
3.60 
4.00 
4.30 
4.70 
5.00 
5.30 
5.70 
6.00 
6.40 
6.70 
7.00 
7.30 
7.70 

0.00 
80.00 
44.44 
35.71 
26.32 
17.39 
14.81 
12.90 
8.82 
5.56 

. .  10.00 
6.98 
8.51 
6.00 
5.66 
7.02 
5.00 
6.25 
4.48 
4.29 
4.11 
5.19 

+7.OE-01 ug/min Carbon 

Sample Run By: 
0 0 0 0 0  

SIGNATURE ABOVE REPRESENTS CHEMCAL TECHNOLOGISJ/CHEMIST THAT 
COMFLETEDiVERlFiED THE CALI8n,?TICti/ilNALYSlS CN P A G E S a T o & & .  
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I HNF-1668 REV. 0 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

I TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

<<< BLANK ANALYSIS >>> 

4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 

Sample: BASEl Date: 04/13/99 Time: 05:48:25 
. ,  

Sample Size = 1 UL Analyst : KR MONTEITH 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASEl Max Readings = 22 
Blank Valye = N/A % Difference ='lo 

Coulometer 
0.50 
1.90 
6.30 

10.60 
14.50 
16.10 
17.40 
18.20 
19.00 
19.80 
20.30 
20.90 
21.40 
21.80 
22.20 
22.50 
23.00 
23.30 
23.70 
24.00 
24.40 
24.80 

==== % Difference == 
0.00 

73.68 
69.84 
40.57 
26.90 
9.94 
7.47 
4.40 
4.21 
4.04 
2.46 
2.87 
2.34 
1.83 
1.80 
1.33 
2.17 
1.29 
1.69 
1.25 
1.64 
1.61 

= 24.8 micrograms carbon 
= 24.8 / 10.99786 = +2.253+00 ug/min Carbon 

- BLANK VALUE EXCEEDS 1.5 ug/min Carbon!ll!l>>s> 

Sample Run By: ' 00000 
KR MONTEITH 
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HNF-1668 REV. 0 

' TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STDX Date; 04/13/99 

Sample Siie = 1000  UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .7 ug/minute C 

Time: 06:01:50 

Analyst : KR MONTEITH 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
0.51 4.60 
1.01 
1.51 
2.00 
2.50 
3.00 
3'. 50 
4.00 i 
4.50 

j 5.00 
5.50 
6.00 
6.50. 
7 . 0 0  
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

I 

j 

I\ 

116.50 
296.30 
435.70 
515.60 
554.90 
575.30 
586.20 
592.30 
596.00 
598.60 
600.20 
601.60 
602.60 
603.20 
604.00 
604.60 
605.10 
605.60 
606.20 
606.70 
607.10 

micrograms carbon 
/ 10.99786 = 

0 . 0 0  

60.68 
31.99 
15.50 
7.08 
3.55 
1.86 
1.03 
0.62 
0.43 
0.27 
0.23 
0.17 
0.10 
0.13 
0.10 
0.08 
0.08 
0.10 
0.08 
0.07 . '  

96.05 1 

i7.OE-01 ug/min Carbon 

~5.9943-01 q/L Carbon 
~4.995E-02 Molar Carbon 

Sample Run By: 
! 

KR MONTEITH 0 0 0 0 0  
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HNF-1668 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 04/13/99 Time: 06:21:48 
i 

Sample: STD4 

Sample Size = 2 0 0  uL Analyst : KR MONTEITH 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = 2.25 ug/minute C % Difference = 10 

== Readina ==== Analvsis Time ==== Coulometer ===e % Difference == 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

4 

6.51 0.40 
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 
I 

I 
i 

5.80 
125.80 
356.20 
491.00 
537.10 
559.80 
572.10 
578.90 
582.90 
585.80 
587.90 
589.40 
590.60 
591.60 
592.30 
593.10 
594.00 
594.40 
595.10 
595.70 
596.20 

0.00 
93.10 
95.39 
64.68 
27.45 
8.58 
4.06 
2.15 
1.17 
0.69 
0.50 
0.36 
0.25 
0.20 
0.17 
0.12 
0.13 
0.15 
0.07 
0.12 
0.10 
0.08 

USER INPUT BLANK VALUE 
BLANK VAL = 24.74519 micrograms carbon 

+2.3E+OO 
UL 

BLANK = 24.74519 / 10.99786 = ug/min Carbon 

+2.8573+00 g/L Carbon - - 
) (1)/(200) (12) = +2.381E-01 Molar Carbon 
VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>>> 

I 
i 

0 0 0 0 0  
Sample Run By: 

KR MONTEITH 



HNF-1668 REV. 0 

' TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: BLK? Date: 04/13/99 Time: 06:41:47 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .7 ug/minute C 

Analyst : KR MONTEITH 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

== Reading :=== Analysis Time ==E= Coulometer ==== % Difference == 
0.50 0.70 . ~. I 
1.01 i 1.50 

2.50 
3.00 
3.50 
4.00 
4.50 I 5.00 

I 2.00 

I 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 

9.00 
9.50 
10.00 
10.50 
11.00 

8.50 

2.90 
4.20 
5.00 
5.50 
5.90 
6.30 
.6.80 
7.10 
7.60 
7.90 
8.20 

8.90 
9.40 
9.70 
10.10 
10.50 
10.80 
11.10 
11.50 

8.60 

11. ao 

BLANK VALUE 
= 7.698504 micrograms carbon 
R = 7.698504 / 10.99786 = 

I 

- SAMPLE RESULTS : 
( 11.8 - 7!.697906 ) (1)/(1) - 
( 11.8 - 71.697906 ) (1)/(1) (12) = 

0 . 0 0  

30.95 
16.00 
9.09 
6.78 
6.35 
7.35 
4.23 
6.58 
3.80 
3.66 
4.65 
3.37 
5.32 
3.09 
3.96 

75. 86 

3.81 
2 . 7 8  
2.70 
3.48 
2.54 

t7.OE-01 ug/min Carbon 

c4.10E+00 g/L Carbon 
c3.42E-01 Molar Carbon 

! 0 0 0 0 0  
sample Run By: 

KR MONTEITH 
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HNF-1668 RN. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT I 

TICTOC REV 2.0 

I 
sample: BLKJ Date: 04/13/99 Time: 06:57:40 

I 
Sample Size = 1 u L  Analyst : KR MONTEITH 
Dil Facto2 = 1 Min Readings = 22 

Max Readings = 22 
Blank Val $ =  e = 2.25 ug/minute C % Difference = 10 
Blank ID 

I 

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

I 
== Reading ?=== Analysis Time ==== Coulometer ==== % Difference == 

0.51 0.40 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.04 
5.54 
6.04 
6.54 
7.04 
7.53 
8 . 0 3  
8.53 
9.03 
9.53 
10.03 
10.53 
11.03 

1.60 
7.00 
11.70 
15.60 
18.20 
19.80 
20.70 
21.50 
22.30 
22.70 
23.20 
23.70 
24.10 
24.60 
24.90 
25.30 
25.80 
26.00 
26.40 
26.70 
27.10 

0.00 
75.00 
77.14 
40.17 
25.00 
14.29 

8 . 0 8  
4.35 
3.72 
3.59 
1.76 
2.16 
2.11 
1.66 
2.03 
1.20 
1.58 
1.94 
0.77 
1.52 
1.12 
1.48 

USER INPUT BLANK VALUE 
BLANK VAL , = 24.74519 micrograms carbon 

UL +2.3E+00 BLANK FACTOR = 24.74519 / 10.99786 = ug/min Carbon 

(1)/(1) - - +2.28E+00 g/L Carbon 
( 27.1 - 24.82347 ) (1)/(1) (12) = c1.90E-01 Molar Carbon 
<<<< WARNIhrG - BLANK VALUE EXCEEDS 1.5 ug/min Carbon! ! ! ! !>>>> 

I 
Sample Run By: 

r(R MONTEITK 00000 

8 0 0 D  



HNF-1668 REV. 0 

' TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 04/13/99 Sample: ~997l537 
1 

sample Si?e = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .7 ug/minute C 

Time: 07:11:37 

Analyst : KR MONTEITH 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 ! 

1 
2 
3 
4 
5 
6 
7 
8 
9 

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

== Reading f = = =  Analysis Time ==== Coulometer ==== % Difference == 
I 0.51 0.80 
1 1.01 

1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.5Q 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

I 

I 
! 
i .  I 

i 
I ! 

2.10 
46.00 
148.10 
235.70 
281.10 
302.00 
314.70 
321.60 
325.80 
329.00 
330.90 
332.30 
333.50 
334.60 
335.50 
336.10 
336.80 
337.40 
338.00 
338.70 
339.20 

micrograms carbon 
/ 10.99786 = 

6 0 0 D  

0.00 
61.90 
95.43 
68.94 
37.17 
16.15 
.6.92 
4.04 
2.15 
1.29 
0.97 
0.57 
0.42 
0.36 
0.33 
,o .27 
0.18 
0.21 
0.18 
0.18 
0.21 
0.15 

t7.OE-01 ug/min Carbon 

+3.315~+02 g/L Carbon 
+2.7633+01 Molar Carbon 

Sample Run By: KR MONTEITH 00000 



MNF-1668 REV. 0 
! TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2 . 0  

Sample: s 9 9 T 5 3 7  Date: 0 4 / 1 3 / 9 9  Time: 0 7 : 2 5 : 1 3  

Sample SiAe = 1 uL 
Dil Factor = 1 
Blank ID 4) = 
Blank ValGe = 2 . 2 5  ug/minute C 

Analyst : KR MONTEITH 
Min Readings = 2 2  
Max Readings = 2 2  
% 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  
17  
18 
1 9  
20  
2 1  
2 2  

- ,  . 
0 . 5 1  0 .7’0 
1 . 0 1  
1 . 5 0  
2 . 0 0  
2 .50  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5.00 
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  

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

i 

I 
i 
! 

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

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

USER INPUT BLANK VALUE 
BLANK V&U = 2 4 . 7 4 5 1 9  micrograms carbon 
BLANK FACT R = 2 4 . 7 4 5 1 9  / 1 0 . 9 9 7 8 6  = +2.3E+00 b 

0 . 0 0  
9 6 . 3 5  
87.73 
6 8 . 7 1  
3 9 . 4 4  
1 2 . 9 3  

5 . 8 0  
3 .71  
2 . 2 1  
1 . 4 2  
0 . 9 4  
0 . 6 3  
0 . 4 3  
0 . 3 6  
0 . 2 5  
0 . 2 0  
0 . 1 4  
0 . 1 6  
0 . 1 0  
0 . 1 0  
0 . 0 8  
0 . 1 0  

ug/min Carbon 

+1 .0986E+03  g/L Carbon SAMPLE RES/JLTS: - - 
( 1 1 2 3 . 3  - ,  2 4 . 7 4 5 4 7  ) (1) / (1) 

2 4 . 7 4 5 4 7  ) (1)/(1) ( 1 2 )  = + 9 . 1 5 4 6 3 + 0 1  Molar Carbon 
G - BLANK VALUE EXCEEDS 1 . 5  ug/min Carbon!!!!!>>>> 

Sample Run By: KR MONTEITH 00000 i : 
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YNF-1668 REV. 0 

! TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 04/13/99 . Time: 09:33:01 

Sample Sirfe = 1 UL Analyst : KR MONTEITH 
Dil Factox = 1 Min Readings = 22 

Blank Val e .7 ug/minute C % Difference = 10 
Blank ID = Max Readings = 22 ! 

Y =  
1 
2 
3 
4 
5 
6 
7 
8 
9 

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

== Reading +=== Analysis Time ==== Coulometer ==== % Difference == 
0.51 0.10 0.00 
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 
21.80 
127.10 
232.80 
293.80 
324.00 
340.30 
349.00 
354.60 
357.70 
359.90 
361.40 
362.50 
363.40 
364.30 
364.70 
365.20 
365.70 
366.20 
366.60 
367.00 

75.00 
98.17 
82.85 
45.40 
20.76 
9.32 
4.79 
2.49 
1.58 
0.87 
0.61 
0.42 
0.30 
0.25 
0.25 
0.11 
0.14 
0.14 
0.14 
0.11 
0.11 

BLANK VAL- 

R = 7.698504 / 10.99786 = +7.OE-01 ug/min Carbon 
= 7.698504 micrograms carbon 

i 

249 

+3.593E+02 g/L carbon 
+2.994E+01 Molar Carbon 



HNF-1668 REX 0 

! TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99 537 DUP 4 Date: 04/13/99 ' Time: 09:47:10 

Sample Side = 1 UL Analyst : KR MONTEITH 
Dil Facto4 = 1 Min Readings = 22 

Max Readings = 22 
% Difference = 10 

Blank ID 
2.25 ug/minute C 

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 2.90 
1.01 
1.51 
2.00 
2.50 
3.00 
3 .SO 
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 

112.10 
484.70 
847.60 
984.20 
1055.00 
1098.00 
1125.80 
1141.70 
1151.90 
1158.40 
1162.90 
1166.10 
1168.50 
1170.20 
1171.80 
1172.90 
1173.90 
1174.70 
1175.50 
1176.20 
1176.70 

VALUE 
micrograms carbon / 10.99786 = +2.3E+00 

0.00 
97.41 
76.87 
42.82 
13.88 
6.71 
3.92 
2.47 
1.39 
0.89 
056 
0.39 
0.27 
0.21 
0.15 
0.14 
0.09 
0.09 
0.07 
0.07 
0.06 
0.04 

ug/min Carbon 

= +1.15203+03 g/L Carbon SAMPLE R E S ~ T S  : 
( 1176.7 -! 24.74547 ) (1?/(1) 
( 1176.7 -> 24.74547 ) (1)/(1) (12) = 
<<c< W W I J N G  - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>>> 

+9.59963+01 Molar Carbon 

I 

0 0 0 0 0  
Sample Run By: 

KR MONTEITH 



HNF-1668 REV. 0 

! TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 ! . .  

Date: 04/13/99 Time: 10:01:26 

Sample Siae = 1 UL Analyst : KR MONTEITH 
Dil Factol: = 1 Min Readings = 22 
Blank ID Max Readings = 22 
Blank Val!, f .7 ug/minute C % Difference = 10 

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

'i == Reading $=== Analysis Time ==== Coulometer ==== % Difference = 
0.51 0.60 0.00 
1.01 1.20 
1.51 42.00 

USER IN,PU 
BLANK VAL 
BLANK FAC 

SAMPLE RE 
( 678.1 - 
( 678.1 - 

~ 

2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6 . 5 0  
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

228.70 
423.60 
535.30 
594.30 
627.60 
647.00 
657.50 
663.50 
667,SO 
669.90 
671.50 
672.90 
674.00 
674.80 
675.70 
676.30 
676.90 
677.60 
678.10 

LANK VALUE 
= 7.698504 micrograms carbon 

= 7.698504 / 10.99786 = 

~~~~ 

50.00 
97.14 
81.64 
46.01 
20.87 
9.93 
5.31 
3.00 
1.60 
0.90 
0.60 
0.36 
0.24 
0.21 
0.16 
0.12 
0.13 
0.09 
0.09 
0.10 
0.07 

t7.OE-01 ug/rnin Carbon 

+6.704Ec02 g/L Carbon 
+5.5873+01 Molar Carbon 

Sample Run By: 
KR MONTEITH 00000 



Sample: S9 

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

Date: 04/13/99 Time: 10:14:59 
I 
9537 SPK 

Sample SiJe = 1 uL Analyst : KR MONTEITH 
Dil Facto? = 1 Min Readings = 22 

Max Readings = 22 3 :  % Difference = 10 
Blank ID 
Blank Val e - 2.25 ug/minute C 

I 
== Reading i=== Analysis Time ==== Coulometer ==== % Difference == 

0.51 0.30 1 
2 
3 
4 
5 
6 
7 
8 
9 

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

1.01 
1.50 

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 2 . 0 0  

33.10 
251.20 
787.00 

1151.20 
1295.10 
1368.50 
1413.50 
1442.20 
1461.30 
1472.60 
1479.80 
1484.80 
1488.40 
1491.00 
1493.20 
1494.90 
1496.20 
1497.50 
1498.50 
1499.30 
1500.20 

USER INPUT 
BLANK VALU micrograms carbon 
BLANK FACT / 10.99786 = 

0.00 
99.09 
86.82 
68.08 
31.64 
11.11 
5.36 
3.18 
1.99 
1.31 
0.77 
0.49 
0.34 
0.24 
0.17 
0.15 
0.11 
0.09 
0.09 
0.07 
0.05 
0.06 

+2.3E+00 ug/min Carbon 

- (1)/(3) - 
) (1)/(1) (12) = 
VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>>> 

+1.47553+03 g/L Carbon 
+1.2295E+02 Molar Carbon 

i Sample Run By: 
I KR MONTEITH 00000 
! 



' TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99i546 Date: 04/13/99 Time: 10:27:12 
I 

Sample Side = 1 UL 
Dil Factor; = 1 
Blank ID 

.7 ug/minute C 

Analyst : KR MONTEITH 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
0.51 0.80 

USER INPUT 
BLANK VALU 
BLANK FACT 

SAMPLE RES 
( 311.4 - 
( 311.4 - 

c r n m  

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 

I 

I 

i 

1.50 
8.00 
65.20 
157.90 
224.30 
259.90 
279.60 
290.50 
296.70 
300.20 
302.60 
304.40 
305.80 
306.70 
307.50 
308.30 
309.00 
309.80 
310.20 
310.90 
311.40 

0.00 
46.67 
81.25 
87.73 
58.71 
29.60 
13.70 
7.05 
3.75 
2.09 
1.17 
0.79 
0.59 
0.46 
0.29 
0.26 
0.26 
0.23 
0.26 
0.13 
0.23 
0.16 

BLANK VALUE 

R = 7.698504 / 10.99786 
LTS : 

.69859 ) (1)/(1) (12) = 

= 7.698504 micrograms carbon 

- .69859 ) (1) / (1) - 

t7.OE-01 ug/min Carbon 

+3.0373+02 g/L Carbon 
+2.531E+01 Molar Carbon 

Sample Run By: 
KR MONTEITH 00000 

253 



HNF-1668 REV. 0 

1 TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 5994546 Date: 04/13/99 

Dil Facto$ = 1 
Blank ID # = 
Blank Value = 2.25 ug/minute C 

Time: 10:39:39 

Analyst : KR MONTEITH 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 

a 

i a  

== Reading {=== Analys.is Time ==E= Coulometer ==== % Difference == 
0.51 0.70 0.00 
1.01 4.90 85.71 

I USER INPUT 
BLANK VALU 

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 
9.03 
9.53 

10.03 
10.53 
11.03 

105.00 
470.30 
909.30 

1083.50 
1166.20 
1217.10 
1250.60 
1270.50 
1282.60 
1290.50 
1295.60 
1299.30 
1302.20 
1304,ZO 
1305.90 
1307.40 
1308.60 
1309.60 
1310.60 
1311.30 

L A W  VALUE 
= 24.74519 micrograms carbon 

= 24.74519 / 10.99786 +2.3E+00 

.~ 
9s. 33 
77.61 

16.08 
7.09 
4.18 
2.68 
1.57 
0.94 
0.61 
0.39 
0.28 
0.22 
0.15 
0.13 
0.11 
0.09 
0.08 
0.08 
0.05 

48.28 

ug/min Carbon 

( 1311.3 - 1  24.82127 ) (1)/(1) 
SAMPLE RESmTS : 

( 1311.3 - 1  24.82127 ) (1)/(1) (12) 
c c c c  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!! ! I ! > > > >  

- - +1.2865E+03 g/L Carbon 
+1.0721E+02 Molar Carbon 

Sample Run By: 
KR MONTEITH 00000 

254 



Sample: S9 

Sample S 
Dil Fact( 
Blank ID 
Blank Va 

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

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

HNF-1668 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

1 

546 DUP Date: 04/13/99 Time: 10:52:33 

% . = l U L  Analyst : KR MONTEITH 
= 1  Min Readings = 22 
- - Max Readings = 22 

s = .7 ug/minute C % Difference = 10 

-_- --- Analvsis Time ==== Coulometer ==== % Difference == 
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 

0.60 
1.40 

18.50 
97.95 

184.70 
238.60 
270.00 
287.30 
296.90 
302.40 
305.80 
308.00 
309.70 
311.00 
312.10 
313.00 
313.80 
314.60 
315.20 
316.00 
316.40 
317.00 

0.00 
57.14 1 
92.43 
81.10 
47.00 
22.59 
11.63 
6.02 
3.23 
1.82 
1.11 
0.71 

. 
0.55 
0.42 
0.35 
0.29 
0 . 2 5  
0.25 
0 . 3 9  
0.25 
0.13 
0.19 

micrograms carbon 
/ 10.99786 = +7.OE-01 ug/min Carbon 

+3.093E+02 g/L Carbon 
+2.5783+01 Molar Carbon 

I Sample Run By: 
KR MONTEITH 00000 

, T " m l  



I HNF-1668 REV. 0 

I TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

I j 
Sample: S99q546 DUP Date: 04/13/99 Time: 11:04:48 

I 
Sample Sizje = 1 UL Analyst : KR MONTEITH 
Dil Factolj = 1 Min Readings = 22 
Blank ID #. = Max Readings = 22 
Blank valqe = 2.25 ug/minute c % Difference = 10 

1 
2 
3 

j == Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
0.51 0.70 0.00 

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

. 

USER INPUT 
BLANK VALU 
BLANK FACTI 

SAMPLE RES 
( 1336.6 - 
( 1336.6 - 
<<e< WARN1 i 

~~ 

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 

3.80 
93.10 
416.90 
882.70 
1081. 
1172. 
1229. 
1266. 
1290. 
1304. 
1313. 
1319. 
1323. 
1326. 
1328. 
1330. 
1332. 

1334. 
1335. 
1336. 

1333. 

90 
10 
70 
50 
50 
40 
10 
GO 
20 
30 
6 0  
50 
30 
50 
6 0  
80 
60 

LANK VALUE 
= 24.74519 micrograms carbon 

= 24.74519 / 10.99786 = +2.3E+00 

81.58 
95.92 
77.67 
52.77 
18.41 
7.70 
4.68 
2.91 
1.86 
1.07 
0.66 
0.45 
0.32 
0.23 
0.17 
0.14 
0.14 
0.09 
0.08 
0.09 
0.06 

ug/min Carbon 

TS: 
4.74533 ) 
4.74533 ) - BLANK' 

(1) / (1) - - +1.31193+03 g/L Carbon 
(1) / (1) (12) = +1.09323+02 Molar Carbon 

VALUE EXCEEDS 1.5 ug/min Carbon!!!! ! > > > s  

Sample Run By: 
KR MONTEITH 00000 

256 



I 

SAMPLE RES 
( 301.3 - 
( 301.3 - 

HNF-1668 REV. O 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 04/13/99 

C 

Time: 11:17:13 

Analyst : KR MONTEITH 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

== Reading +=== Analysis Time ==== Coulometer ==== % Difference == 
r 0.51 0 . 8 0  

firnm 

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,oo 

2.00 
18.70 
81.20 
161.60 
219.00 
252.20 
270.10. 
280.10 
285.80 
289.20 
291.70 
293.30 
294.70 
295.90 
296.80 
297.70 
298.50 
299.30 
300.00 
300.60 
301.30 

!LANK VALUE 
= 7.698504 micrograms carbon 

L = 7.698504 / 10.99786 = +7.OE-01 

0.00 
60.00 
89.30 
76.97 
49.75 
26.21 
13.16 
6.63 
3.57 
1.99 
1.18 
0.86 
0.55 
0.48 
0.41 
0.30 
0.30 
0.27 
0.27 
0.23 
0.20 
0.23 

ug/min Carbon 

+2.936E+02 g/L Carbon 
+2.447E+01 Molar Carbon 

Sample Run By: 
KR MONTEITH 00000 

257 



HNF-1668 REV. 0 

! TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99Tb48 
i 

Date: 04/13/99 

sample Size = 1 UL 
' Dil Factor: = 1 
Blank ID #I = 
Blank Val+ = 2.25 ug/minute C 

Time: 11:29:02 

Analyst : KR MONTEITH 
'Min Readings = 22 
Max Readings = 22 
9; Difference = 10 

I 
2 
3 
4 
5 
6 
7 
8 
9 

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

0.51 0.90 
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. 0.0 
9.50 
10.00 
10.50 
11.00 

I 

! 

2.90 
78.30 
389.60 
859.90 
1068.20 
1161.10 
1220.20 
1258.10 
1283.50 
1298.70 
1307.70 
1313.40 
1318.00 
1321.00 
1323.50 
1325.20 
1327.00 
1328.20 
1329.30 
1330.20 
1331.10 

0.00 
68.97 
96.30 
79.90 
54.69 
19.50 
8.00 
4.84 
3.01 
1.98 

0.69 
0.43 
0.35 
0.23 
0.19 
0.13 
0.14 
0.09 
0.08 
0.07 
0.07 

1.17 

BLANK V A L n  
= 24.74519 micrograms carbon 

R = 24.74519 / 10.99786 = +2.3E+00 ug/min Carbon 

) (1)/(1) - - +1.3064E+03 g/L Carbon 
) ( 1 ) / ( 1 )  (12) = +1.08863+02 Molar Carbon 
VALUE EXCEEDS 1.5 ug/min Carbon!!!! !>>>> 

! 

i 

n7n m 

Sample Run By: 
KR MONTEITH 00000 



sample: S991 

Sample S i z  
Dil Factol 
Blank ID # 
Blank ValL 

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

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

USER INPUT 
BLANK VALU: 
BLANK FACT 

SAMPLE RES 
( 285.2 - 
( 285.2 - 

:IC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 04/13/99 Time: 11:41:02 %8 DUP 
Analyst : KR MONTEITH = 1 UL = 1  Min Readings = 22 

- - Max Readings = 22 
= .7 ug/minute C % Difference = 10 

== Analysis Time ==== 
0.51 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

Coulometer ==== % Difference == 
0.90 0.00 

10.10 82 .m 
60.10 83.19 

1.80 50.00 

135.40 55.61 
197.50 31.44 
232.80 15.16 
252.10 7.66 
262.90 4.11 
268.90 2.23 
272.80 1.43 
275.30 0.91 
277.10 0.65 
278.50 0.50 
279.70 0.43 
280.70 0.36 
281.60 0.32 
282.50 0.32 
283.30 0.28 
283.80 0.18 
284 .60  0.28 
285.20 0.21 

:LANK VALUE 
= 7.698504 micrograms carbon 

+7.OE-01 : = 7.698504 / 10.99786 = 

,TS : 
,697906 ) (1) / (1) 
,697906 ) (1)/(1) (12 )  = 

- - 

ug/min Carbon 

+2.7753+02 g/L Carbon 
+2.3133+01 Molar Carbon 

0 0 0 0 0  Sample Run By: 
KR MONTEITH 



HNF-1668 REV. 0 

J TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99 548 DUP I 
Sample S. 
Dil Fact( 
Blank ID 
Blank Va: 

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

Date: 04/13/99 Time: 11:52:55 

= 1  
= 

3 = 2.25 ug/minute C 

Analyst : KR MONTEITH 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

--- --- Analvsis Time ==== Coulometer ==== % Difference == - 
0.51 
1.01 
1.51 
2.01 
2.51 
3.00 
3.50 
4.00 
4.50 
5.00' 
5.50 
6.00 
6 . 5.0 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 

10.00  
10.50 
11.00 

0.90 
3.30 
84.30 
421.60 
878.50 
1065.40 
1152.90 
1209.00 
1246.40 
1269.90 
1283.40 
1291.90 
1297.50 
1301.70 
1304.60 
1307.00 
1309.00 
1310.50 
1312.00 
1313.20 
1314.20 
1315.10 

0.00 
72.73 
.96.09 
80.00 
52.01 
17.54 
7.59 
4.64 
3.00 
1.85 
1.05 
0.66 

0.32 
0.22 
0.18 
0.15 
0.11 
0.11 
0.09 
0.08 
0.07 

0 . e 3  

t2.3E+00 ug/min Carbon 

+1.29043+03 g/L Carbon 
+1.07533+02 Molar Carbon 

77nm 

Sample Run By: 
KR MONTEITH 00000 



HNF-1668 REV 0 

WORKBOOK PAGE: BLANK1 

pg of Carbon = ICI-C21 

BLAMW8.I REV 1.0 342100ML 

1:\3421 OO\OUT\29198.WBl 
261 

04/14/99 13:02:04 



HNF-1668 RRI. 0 

1.oooc 
1 

WORKBOOK PAGE: STD2 

QC Actual in pgImL = Standard Value (ugImL) .. - . -  

QC Found in pglmL = (C1 - C2) * DF I SS 
QC Found in uaImL for TIC = 5 if C1 c C2 . -  
QC Found in pg1mL for TOC = 40 if C1 < C2 

% Recovery = QC Found I QC Actual * 100 

II MJL II 

: Found in pglmL 
rcent Standard Recoverv 

342100ML 

1:\3421 OO\OUT\29198.WBI 

262 
04/14/99 13:20:09 



HNF-1668 REV. 0 

WORKBOOK PAGE: SAM3 

pg of CarbonlmL = (C142) * DF I SS 
pg of CarbonlmL for TIC = 5 if C1 c C2 
pg of CarbonlmL for TOC = 40 if C1 e C2 

Data Entered By: MF Date: 04/14/99 
Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

263 
1:\3421 OO\OUT\29198.WBI 04/14/99 132056 



HNF-1668 REV. 0 
WORKBOOK PAGE: DUP4 

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

Data Entered By: MF Date: 04/14/99 
Signature of Chemist: Date: 

1 
SAMPLE.WB1 REV 1.0 342100ML 

264 
1:\3421OO\OUT\29198.WB1 04/14/99 13:21:27 



WORKBOOK PAGE: SPIKE5 
HNF-1668 RN. 0 

Percent Spike Recovery = ((C2-EL) - (CI-BL) (SPK SS) I SS) I ((SPK CONC) (SPK VOL)) * 100 

QC Actual in pgImL = Spike Value (pglmL) 
QC Found in pgImL = (Percent Spike Recoveryr(QC Actual) I100 

Data Entered By: MF Date: 04/14/99 

Signature of Chemist: 4 Date: 
SPIKE.WB1 REV 1.3 342100ML 

.26S 
04/14/99 13:22:40 



WJF-1668 REV. 0 
WORKBOOK PAGE: SAM6 

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

Data Entered By: MF Date: 04/14/99 
Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

1:\3421 OO\OUTK9198.WBl 
266 

04/14/99 13:23:36 



HNF-1668 REV. 0 

Data Entered By: MF Date: 04/14/99 
Signature of Chemist: Date: - 

WORKBOOK PAGE: DUP7 

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

mm 
Method Detection Limit in pg/mL 

pg of CarbonlmL 

1:\3421 OO\OUT\29198.WB1 04/14/99 13:24:11 



WORKBOOK PAGE: SAM8 

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

Data Entered By: MF Date: 04/14/99 

Signature of Chemist: 1 Date: 
SAMPLE.WB1 REV 1.0 242100ML 

268 
04/14/99 13:25:26 



HNF-1668 REV. 0 

WORKBOOK PAGE: DUP9 

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

Data Entered By: I ,  MF Date: 0411 4/99 
Signature of Chemist: A/!/- Date: 
SAMPLE.WB1 REV 1.0 342100ML 

943 
1:\3421 OO\OUT\29198.WBI 04/14/99 13:25:58 



worklistdata2 Version 3.0 01/04/99 
04/19/99 095.2 HNF-1668 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29199 

Analyst: pjm Instrument: C A B 2  Book#: 

Method: LA-342-100 RevIMod 

Worklist Comment: U103 GRAB2, @TICTOCl, STD: TIC= l.OmL, TOC=0.200mL skm 

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

9 DVP S99T000541 0 WTICTOCl TOC-02 SOLID 8.89Et3 9.44E4 6.001 RPD 

Final page for worklist# 29199 

Units shown for  QC (BLUBKG) may not reflect the actual units. 
2x3 



04/17/99 1 6 : 0 3  FAX 3721143 

04/07/99 11:09 

2B HALL a021 

HNF-1668 REV. 0 
ws2 LABCORE Data Entry Template for Worklist# 

~~ - 

Analyst: @w Instrument: CAR82 Book# T/C  2 5 4  

Method: LA-342-100 RevIMod 6-2  T o e  3L/n 
Worklist Comment: U103 GRAB2, @TICTOCl, STD: "IC=l.OmL, TOC=0.2OOmL s 

S Type . -Samgle# R A Test Matrix Group# Project 

1 BLNK 

2 STD 

@TICMCl SOLID 

@TICTOCl SOLID 

3 SAMPLE S99T000539 0 @TICTOCl SOLID 
Analytes Requested: TIC-02 , TOC-02 

4 DUP S99T000539 0 @TICTOCl SOLID 

99000104 U-103 GRAB2 

5 SPK S99T000539 0 @TICTOCl SOLID 

6 SAMPLE S99T000540 0 @TICTOCl SOLID 99000104 U-103 GRAB2 
Analytes Requested: TIC-02 , TOC-02 

L 

7 DUP S99T000540 0 @TICTOCl SOLID 

8 SAMPLE S99T000541 0 @TICTOCl SOLID 
Analytes gequestedr TIC-02 , TOC-02 

9 DUP S99T000541 0 aTICTOC1 SOLID 

99000104 U-103 GRAB2 

Final page for worklist # 29199 

y,7/9 F 
Signature 

! 

Data Enrry Comments: 

Signature Date 

Page: I 

9199 

I ; z .  E 
(2 n 
1 

I 
! 

S = WoYorklist S h t  Number, R '= Replicate Number, A = Aliquot code. 
i 

273. 



U’I/I/IYY 1 B : U S  FAX 3721143 2B HALL 

HNF-1668 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

<c< BLANK ANALYSIS >>> 
’ TICTOC REV 2.0 

Sample: BASE-2 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = BASE-2 
Blank Value = N/A 

Date: 04/17/99 Time: 09:37:20 

Analyst : P; 
Min Readings = 2; 
Max Readings = 2; 
% Difference = 1( 

-_ -- Reading ==== Analysis Time ==== Coulometer ==== % Differ€ 
1 0.08 0 . 0 0  O . (  
2 
3 
,4 
5 
6 
7 
8 
9 
10 
‘1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

0.51 
1.01 
1.51 
2.00 
2 :50 
3.00 
3 :50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9650 
10.00 
10.50 

0.50 
0.70 
,1.10 
1.50 

’ 2.00 
2.30 
-,2.90 
3.20 
3.60 
3.90 
4.40 
4.70 
5.10 
5.60 
6.00 
6.40 
6.80 
7.40 
7.60 
7.90 
8.40 

B W K  VALUE = ‘8.4 micrograms carbon 
BLANK FACTOR = 8.4 / 10.49902 = 

. . ~  
100 .( 
28.E 

0 2 3  

~~~~ 

3 6 . :  
26.6 
25. C 
13.C 
20.E 
9.2 

7.69 
11.11 

7.8 

6.6 
6.25 

8.14 
2 .63i 
3.89 

! 

8.9j 

5.q 

5.951 

i I 
i 

I 
+ 8 .  OE- 01 

- I Sample Run By: Y// 7,h 4 
PJ MCCOWN . 00000 

272 



u ~ / ~ . / / Y Y  16:03  FAX 3721143 2B HALL 

HNF-1668 REV. Q 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 
< < e  BLANK ANALYSIS >>> 

Sample: B ~ s 1 3 - 2  

Sample Size = 1 UL 
DiL Factor = 1 
Blank ID # = BASE-2 
Blank Value = N/A 

Date: 04/17/99 T h e :  10:01:45 

Analyst : P< 
Min Readings = 2: 
Max Readings = 2: 
% Difference = 1( 

I MCCOWN 

i 
== Reading ==== Analysis'Time ==== Coulometer =c== 

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

10 
11 
1 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

0.51 
1.00 
1.50 
2.00 
2.50 - ^ ^  

0.50 
0.90 
3.10 
8.70 

14.20 
._ - -  3 . u u  

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  

l t l . 2 U  
20.70 
21.50 
22.90 
23.80 
24.60 
25.00 
25.60 
26.20 
26.70 
27.20 
27.80 
28.20 
28.70 
29.10 
29.70 

100.0 
44.4 

64.3 
38.73 

12.0 

1.6 
2.3 
2.2 
1-87 
1.84 
2 . q  
1.42 
1.74 

! 
i 
i 
! 

BLANK VALUE = 29.7 micrograms carbon 
BLANK FACTOR = 29.7 / 10.49805 = +2.83E+00 ug/mbn Carbon 

1 
< < c <  WARNING - BLANK VALUE EXCEEDS 1;s ug/min Carbon! ! I ! !>s>>i 

1 
i 

Sample Run By: $4 7h I 
PJ MCCOW ? 000001 
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U 4 / 1 7 / 8 8  16:03 FAX 3721143 2B HALL 
HNF-1668 REV. 0 

Analyst : PJ 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

@I025 
I 

MCCOWN 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

I 
Sample: STD-2 Date: 04/17/99 Time: 10:18:13 

Sample Size = 1000 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .8 ug/minute c 

== Reading ==== Analysis T i m e  ==== Coulometer ==== '% Differe 
0 . 0  

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 

i a  

- 
0 . 0 8  
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 . 5 0  
9.00 
9.50 

10.00 
10.50 

0.00 
0.30 
9.10 

102.80 
274.10 
426.30 
524.40 
573.90 
595.20 
602.70 
606.00 
607.10 
608.10 
609.00 
609.60 
610.40 
611.00 
611.50 
612.10 
612.60 
613.10 
613.60 

USER INPUT BLANK VALUE 
BLANK VALUE = 8.398438 micrograms carbon 
BLANK FACTOR = 8.398438 / 10.49805 = +8.OE-01 

SAMPLE RESULTS: 

91.15 
'62.54, 
35.70 
1 8 . 7 i  
8.63 

1.2 
0.54 

0.1% 
0.14 

0.1 
0.1 
0 . 0 8  
0.16 

0 . 0  

I 
! 
,I 

i 
I 
\ 

! 

ug/mkn Carbon 
j 

- ( 613.6.- 8.397754 ) ( l ) / ( l O O O )  - 
( 613.6 - 8.397754 ) (1)/(1000) (12) 

+6.0523-01 g/L Carbon 
+5.043E-02 Molar Carbon i 

i I 
Sample Run By: k.. 4 / 7 9  

. ooooo i  
i 

PJ MCCOWN 



U + / I I / Y Y  I D : U 4  t A A  5721143 2B HALL 
HNF-1668 REV. 0 

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

Sample: STD-2 Date: 04/17/99 Time: 10:31:06 

Sample Size = 200 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.83 ug/minute C 

Analyst : P; 
Min Readings = 2; 
Max Readings = 2: 
% Difference = 1( 

== Reading ==== Analysis Time ====,Coulometer ==== % Differe 
1 
2 
3 
4 
5 
6 
7 
8 
9 

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

- 
0.08 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4 . '50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10 .oo 
10.50 

~ 

0.00 
0.40 
0.90 
3.50 
17.30 
87.30 
256.30 
443.90 
5 3 3 . 3 0  
566.80 
581.30 
586.40 
588.90 
590.50 
591.60 
592.50 I 

593.50 
594 .OO 
594.80 
595.30 
595.90 
596.60 

USER INPUT BLANK VALUE 
BLANK VALUE = 29.70947 micrograms carbon 
BLANK FACTOR = 29.70947 / 10.49805 = +2.8E+00 

SAMPLE RESULTS: 

O . (  
100. c 
55.5 
74.2 
79.; 
80.3 
65.5 
42.2 
16.7 
5.5 
2.4 
0.E 
0.4 
0 . 2  
0.1 
0.1 
0.1 
0.c 
0.1 
0 . c  
0 . 1  
0.1 

ug/ 

+2.834E+O 

<ccc WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!ls>s 

- ( 596.6 - 29.7093 ) (1)/(200) - 
( 596.6 - 29.7093 ) (1)/(200) (12) = +2.362E-O 

Sample Run By: W h f &  
PJ MCCOWNT 00000; 

m 0 2 6  

MCCOWN 

ce == 

in Carbon 

g/L Carbon 
Molar Carbon 

! 

! 
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u 4 / 1 ' / / Y Y  1 6 : U 4  FAX 3721143 

Analyst : PJ 

2B HALL 

MCCOWN 

HNF-1668 REV. 0 I 

4.94 

I TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: B W K - 2  Date: 04 /17 /99  

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .8 ug/minute C 

BO27 

== Reading ==== Analysis Time ==== Coulometer ==== % Differepce == 

100.0 O.O! 
4 2 .  86 

1 
2 
3 
4 

6 
7 
8 
9 

10 
11 
12 
13 
1 4  
15 
16 
1 7  
1 8  
1 9  
20  
2 1  
22 

7 

'0.08 
0 . 5 1  
1 . 0 1  
1 .50 
2 .00  
2 . 5 0  
3.00 
3.50 
4 . 0 0  
4.50 
5.00 
5.50 
6 . 0 0  
6.50 
7 .00  
7 . 5 0  
8.00 
8.50 
9.00 
9.50 

10.00 
1 0 . 5 0  

~~ 

0.00 
0.40 
0.70 
1.10 
1.50 
1.30 
2.30 
2.70 
3.20 
3.50 
3.90 
4.30 
4 . 7 0  
5.00 
5.40 
5.80 
6 . 2 0  
6 . 5 0  
6.90 
7 . 3 0  

. 7 . 7 0  
8.10 

USER INPUT BLANK VALUE 
BLANK VALUE = 8.398438 micrograms carbon 
;BLANK FACTOR = 8.398438 / 10.43805 = ' 

SAMPLE RESULTS: 

( 8.1 - 8.399219 (1)/(1) ( 1 2 )  = 

- ( 8.1 - 8.399219 ) (1)/(1) - c 5.00 E-$ g/L Carbon 
c 4.17 E-? Molar Carbon 

. .. 

Sample Run By: CUL 
PJ MCCOWN 00000 j 



u 4 / 1 1 / Y Y  16:04 FAX 3721143 2B HALL 

HNF-1668 REV. 0 

2.10 
1.72 
1.36 
1.34 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

I 

Sample: BLNK-2 Date: 04/17/99 Time: 11:08:11 

Sample Size = 1 UL 
D i l  Factor = 1 
Blank ID # = 
Blank Value = 2.83 ug/minute C 

Analyst : PJ 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Differe: 
1 0 * 08 0 . 0 0  0 . 0  
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 

4.50 
5 . 0 0  
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 

4.00 

0.60 
0.80 
2.70 
7.60 

12.50 
16.70 
19.60 
21.80 
23.10 
24.30 
25.20 
25.80 
26.50 
27.00 
27.50 
2 8 . 0 0  
28.60 
29.10 
29.50 
29.90 
30.30 

USER INPUT BLANK VALUE 
BLANK VALUE = 29.70947 micrograms carbon 
BLANK FACTOR = 29.70947 / 10.49805 = +2. 8E+OO 

SAMPLE RESULTS: 

'I 

I 

ug/m" n Carbon 1 
( 30.3 - 29.71206 ) (1)/(1) - - +5.88E-01 I g/L Carbon 
( 30.3 - 29.71206 ) (1)/(1) (12) = +4.903-02 I Molar Carbon 
<<<e WARNING - BLANK VALUE EXCEEDS 1.5 ug/rnin Carbon!!!I !>>>>; 

'i PJ MCCOWN 0 0 0 0 0 !  
Sample Run By: v 

! 
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@035 u 4 / i i ' / ~ Y  1 6 : 0 5  FAX 3 7 2 1 1 4 3  2B HALL 

HNF-1668 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: S99T000540 Date: 04/17/99 Time: 14:00:34 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .8 ug/minute c 

Analyst : PJ 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

4 
5 
6 
7 
8 
9 

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

2 . 0 0  
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 
9.00 
9.50 

10.00 
10.50 
11.00 

== Reading ==== Analysis Time ==== Coulometer ==== % Differel 
1 0.51 0.40 0.01 
2 1.01 1.00 60.01 
3 1.51 5.10 80.31 

88.41 
63.71 
35.9' 
16.9! 
7.71 
3.4: 
1.6' 
0.8' 
0.4! 
0.61 
0.4: 
0.4: 
0.31 
0.4) 
0 . 2 !  
0.2: 
0.2! 
0.2 :  
0.3: 

USER INPUT BLANX.VALUE 
BLANK VALUE = 0 micrograms carbon 
B F K  FACTOR = 0 / 0 = 

SAMPLE RESULTS: 

( 27.6.2 - 8.799072 ) (1)/(1) (12) = 
- ( 276.2 - 8,799072 ) (1)/(1) - 

44.30 
122.30 
191.00 
230.10 
249.50 
258.30 
262 .. 70 
265.00 
266.30 
267.90 
269.00 
270.10 
270.90 
272.10 
272.90 
273.70 
274.50 
275.30 
276.20 

4-8.OE-0 

1 
1 
1 

ug/mhn Carbon 

1 
+2.6743+02! g / L  Carbon 
+2.2283+01( Molar Carbon 

Sample Run By: &/L 
PJ MCCOWN 00000 
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U'I/II/YY 1 t i : U t i  FAX 3721143 2B HALL a 036 
HNF-1668 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T000540 Date: 04/17/99 Time: 14:14:59 j 

3.23 
1.84 
1.02 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.83 ug/minute C 

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

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

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

Analysis Time 
0.51 
1.01 
1.51 
2.00 
2.50. 
3.00 
3.50 
4.00 
4.50 
5.00 
5150 
6.00 
6.50 
7.00 
7.50 
8 . 0 0 -  
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

_ _ _ _  _-__ Coulometer ==== % 
0.70 
1.40 
9.00 

78.60 
310.00 
719.10 
988.00 

1108.30 
1170.00 
1209.10 
1231. 80 
1244.50 
1251.70 
1256.00 
1259.30 
1261.20 
1263 2 0  
1264. 80 
1266.20 
1267.30 
1268.20 
1269.30 

1 

I 
! USER INPUT BLANK VALUE 

BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 0 = +2.8E+00 ug/m$n Carbon 

SAMPLE RESULTS : ~ 

( 1269.3 - 31.12154 ) (1)/(1) - - +1.23823+0$ g/L Carbon 
( 1269.3 - 31,12154 (1)/(1) (12) = +1.03183+0$ Molar Carbon 
<<<e WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!I!>r>>i 

1 
! 

i 
Sample Run By: a \ 

PJ MCCOWN 0 0 0 0 0 ~  

d'25-7 7- 
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m 0 3 7  0 4 / 1 7 / Y Y  16:06 FAX 3721143 2B HALL 

61NF-1668 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 540 DUP Date: 04/17/99 Time: 14:27:35 

Sample Size = 1 UL , 
Dil Factor ='1 
Blank ID # = 
Blank Value = . 8  ug/minute C 

Analyst : PJ 
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 

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 . 0 0  
9.50 

10.00 
10.50 
11.00 

-_ -- Reading ==== Analysis Time ==== Coulometer ==== % Differei 
1 0.51 0 . 8 0  O.O( 
2 1.01 1.40 42.8t 
3 1.50 4.50 68.8! 
4 2.00 30.30 85. It 
5 2.50 102.30 70.38 

'43.1( 
20.4: 

9.9e 
4. OE 
2.0: 
0.85 
0.6: 
0.6; 
0.3: 
0.4[ 
0 . 4 (  
0.3: 

USER.INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

179.80 
225.90 
250.90 
261.50 
266.90 
269.30 
271.00 
272.70 
273.60 
274.70 
275.80 
276.70 
277.60 
278.50 
279.60 
280.10 
280.90 

+8.OE-0 

CCOWN 

e == 

0.321 
0.321 
0.391 
0.18; 
0.281 1 

1 

! 

j 

ug/m' n Carbon 7 
1 SAMPLE &SULTS: 

( 280.9 - 8.798388 ) (1)/(1) (12) =' 
+2.7213+02' g/L Carbon 
+2.268E+01. Molar Carbon 1 

1 
j 

( 280.9 - 8.798388 ).(1)/(1) = 

! 

&a 1 Sample Run By: 1 
ooooo!  1 PJ MCCOWN 

. / 3 YgJ 

280 



u4 /17 /YY 16:06 FAX 3721143 2B HALL 

HNF-1668 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS -PORT 

TICTOC REV 2.0 

Sample: 540, DUP Date: 04/17/99 Time: 14:44:41 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank,Value = 2.83 ug/minute C 

Analyst : PJ 
Min Readings = 22 
Max Readings = 22 
0 Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Differei 
1 0.51 0.80 
2 1. 0.1 1.60 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

1.50 
2.00 
2.50 
3 .OO 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8 . 5 0  
9.00 
9.50 
10.00 
10.50 
11.00 

9.60 
79.80 
309.20 
714.30 
984.90 
1109.40 
1173.00 
1212.50 
1237.00 ' 
1250.80 
1257.70 
1262.40 
1265.90 
1268.60 
1270.40 
1272.20 
1273.70 
1274.90 
1275.90 
1276.80 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 s +2.8E+00 

0.01 
50.01 
83.3: 
87.9' 
74 .'I! 
56.7: 
27.4' 
11.2: 
5.4: 
3.21 
1.91 
1.11 
0 . 5 !  
0.3' 
0.21 
0.2: 
0.1. 
0.11 
0.1: 
O . O !  
0.01 
0 . 0 '  

ugh 

SAMPLE RESULTS: 
+l. 2457E+( 

( 1276.8 - 31.12672 ) (1)/(1) (12) = +l. 0381E+I 
c<cc WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!l!!>>>: 

- ( 1276.8 - 31.12672 ) (1)/(1) - 

Sample Run By: 
O O O O (  

1 Carbon 

g/L Carbon 
Molar Carbon 



u 4 / 1 ' f / Y Y  16:06 FAX 3721143 28 HALL 

HNF-1668 REV. 0 
@J 039 

I '  
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: S99T000541 Date: 94/17/99 

Sample Size = 1 uL 
Dil Factor = 1 
Blank. ID # = 
Blank Value = .8 ug/minute C 

Time: 14 : 57 : 13 

Analyst : PJ 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

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

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

1.04 
1.54 
2.04 
2.54 
3.04 
3.54 
.4.04 
4.54 
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 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: 

( 238.9 - 8.824707 ) (1)/(1) (12) = 

- ( 238.9 - 8.824707 ) (1)/(1) - 

1.40 
5.30 

38.30 
103.90 
161.60 
196.30 
213.70 
221.20 
224.80 
227.30 
228.70 
230.10 
231.20 
232.50 
233.50 
234.60 
235.40 
236.30 
237.40 
238.40 
238.90 

+8.OE-01 

0.0c 
42.8€ 
73.58 
86.1€ 
63.14 
35.71 
17.6E 
8.14 
3.35 
1.6C 
1.1c 
0.61 
0.61 
0.48 
0.56 
0.43 
0.47 
0.34 
0.38 
0.46 
0.42 
0.21 

u g h  

+2.3013+02 
+1.917E+01 

Sample Run By: & L A -  
PJ MCCOWN 00000 

CCOWN 

I Carbon 

$/L Carbon 
Molar Carbon 



BO40 u 4 / i ' / / Y Y  16:06 FAX 3721143 2B HALL 

HNF-1668 R N .  0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

i 
Sample: S99T000541 Date: 04/17/99 T.ime: 15:10:33 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.83 ug/minute C 

Analyst : PJ 
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 . 0 1  
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

- _ _ _  ---- Coulometer 
0.70 
1.60 
9.70 

73.70 
255.60 
616.80 
915.60 

1057.60 
1132.10 
1178.40 
1208.10 
1226.60 
1235.70 
1241.60 
1245.80 
1248.80 
1251.30 
1252.80 
1254.50 
1255.80 
1257.00 
1258.00 

__--  ---- % Differei 
0.01 

56.2! 
83.5: 
86.81 
71.1' 
5 8 . 5 (  
32.6: 
13.4: 

6 . 5 t  
3.9: 
2.41 
1.5: 
0.7r 
0.4Z 
0.3' 
0.2'  
0 . 2 (  
0.1: 
0.14 
0.1( 
0.1( 
0.01 

USER INPUT BLANK VALUE 

BLANK FACTOR = 0 / 0 = 
BLANK VALUE = 0 micrograms carbon 

+2.8E+00 

SAMPLE RESULTS: 
( 1258 - 31.1243 )'(l)/(l) - - +1.2269E+C 
( 1258 - 31.1243 ) (1)/(1) (12) = +1.0224E+C 
c<<c WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!! ! ! !>>>: 

Sample Run By: 
PJ MCCOWN ooooc  

n Carbon 

g/L Carbon 
Molar Carbon 



0 4 / 1 7 / 9 9  1 6 : 0 7  FAX 3721143 2B HALL 

HNF-1668 REV. 0 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: 541 DUP Date: 04/17/99 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID, # = 
Blank Value = .8 ug/minute c 

Time: 15:22:32 

Analyst : PJ 
Min Readings = 22 
Max' Readings = 22 
% Difference = 10 

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

0 . 5 1  
1.01 
1.50 
2.00 
2.50 
3.00 
3 .SO 
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 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: 
- ( 259.8 - 8.799072 (1)/(1) - 

( 259.8 - 8.799072 ) (1)/(1) (12) = 

0 . 8 0  
1.60 
4.10 
26.00 
88.60 

159.70 
204.40 
228.00 
239.00 
243.90 
246.40 
248.20 
249.90 
251.40 
252.50 
253.70 
255.00 
255.80 
256.90 
257.90 
258.80 
259 .80  

0.01 
50.01 
60.91 
84.2: 
70.6! 
44.5: 
21.8' 
10.3! 
4.6( 
2.0: 
1.0: 
0.7: 
0.61 
0.6( 
0 . 4 ~  
0.4' 
0 . 5 :  
0.3: 
0.4: 
0.35 
0.35 
0.3# 

+8.OE-01 u g h  

+2.510E+O; 
+2.0923+03 

Sample Run By: @lcL 
PJ MCCOWN ooooc 

B O 4 1  

ICCOWN 

n Carbon 

g/L Carbon 
Molar Carbon 



u 4 / i ' ( / Y Y  16:07 FAX 3721143 2B HALL m 0 4 2  

HNF-1668 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC RGV 2.0 

I 
Sample: 541 DUP Date: 04/17/99 Time: 15:35:38 

Sample Size = 1 UL Analyst : P J  
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = 2.83 ug/minute C % Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Differe 

3 
4 
5 
6 
7 
8 
9 

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

~ 

0.51 
1.. 01 
1.51 
2 . 0 0  
2 ~ 5 0  
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 

USER INPUT BLANK VALUE 
BLANK V A L m  = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: 

1.00 
1.90 

22.30 
156 .OO 
546.20 
944.10 

1129.90 
1215.00 
1266.60 
1297.30 
1315.50 
1324.80 
1330.40 
1334.50 
1337.30 
1339.40 
1341.20 
1342.90 
1344.50 
1345.70 
1346.90 
1348.00 

+2.8E+00 

o t o  
47.3' 
91.4 
85.7 
71.4, 
42.1 
16.4, 
7.0 
4.0' 
2.3' 
1.3, 
0 . 7 '  
0.4: 
0 .'3: 
0.2: 
0.11 
0.1: 
0.1: 
0.1: 
0.01 
O.O! 
0.01 

u g h  

+l. 3169E+( 
( 1348 - 31.12672 (1)/(1) (12) = +l. 0974E+( 
cccc WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>>: 

- ( 1348 - 31.12672 ) (1)/(1) - 

Sample Run By: @k* 
PJ MCCOWN o o o o c  

!COWN 

_- _ _  

Carbon 

y/L Carbon 
vlolar Carbon 



HNF-I 668 REV. 0 
WORKBOOK PAGE: BLANK1 

pg of Carbon = ICI-C21 

ara tnterea BY: 

BlANK.WB1 REV 1.0 34210OML 

286 
04/19/99 09:46:04 



HNF-1668 REV. 0 
WORKBOOK PAGE: STD2 

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

% Recovery = QC Found I QC Actual * 100 

TOC II 

A I !  
STANDARD.WB1 REV 1.0 342100ML I V  L. 

JMV m u 4 w  
Date: 

287 

04/19/99 09:47:20 

3 



WORKBOOK PAGE: SAM3 

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

Data Entered By: JMV Date: 04/19/99 

4 1 Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

Z8B 
1:\3421 OO\OUlV9199.WBl 04/19/99 09:48:15 



MNF-I 668 REV. 0 

WORKBOOK PAGE: DUP4 

pg of Carbonlg = (CI-C2) * DF l SS 
pg of Carbonlg for TIC = 5 if C1 e C2 
pg of Carbonlg for TOC = 40 if C1 C2 

Data Entered By: JMV Date: 0411 9/99 

Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 34210OML 

289 
1:\3421 OO\OUT\29199.W81 04/19/99 09:49:04 



WORKBOOK PAGE: SPIKE5 

Percent Spike Recovery = ((C2-BL) - (C1-BL) * (SPK SS) / SS) / ((SPK CONC) (SPK VOL)) 100 

QC Actual in pgImL = Spike Value (pgImL) 
QC Found in pg/mL = (Percent Spike Recovery)”(QC Actual) I 100  

Data Entered By: JMV Date: 04/19/99 
Signature of Chemist: Date: 
SPIKE.WBI REV 1.3 342100ML 

29Q 
04/19/99 09:50:37 



HNF-1668 Rm. 0 

WORKBOOK PAGE: SAM6 

-- I 
pg of Carbonlg = (CI-C2) * DF I SS 
ua of Carbonla for TIC = 5 if C1 < C2 - 
pg of Carbonlg for TOC = 40 if C1 e C2 I . -  

Data Entered By: JMV Date: 04/19/99 

Signature of Chemist: Date: 
SAMPLE.WBI REV 1.0 241 342100ML 

1:\3421 OO\OUTQ9199.WB1 04/19/99 0 9 : 5 2 : 2 6 



HNF-1668 REV. 0 
WORKBOOK PAGE: DUP7 

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

Data Entered By: I .  JMV Date: 04/19/99 
Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

292 
1:\3421 OO\OUT\29199.WBI 04/19/99 09:53:23 



pg of Carbonlg = (CI-C2) * DF I SS 
pg of Carbonlg for TIC = 5 if C1 < C2 
pg of Carbonlg for TOC = 40 if C1 c C2 

Data Entered By: JMV Date: 04/19/99 

Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

233 
1:\3421 OO\OUT\29199.WBI 0411 9/99 0 9 : 5 3 : 5 6 



HNF-1668 REV. 0 
WORKBOOK PAGE: DUP9 

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

Data Entered By: JMV Date: 04/19/99 

Signature of Chemist: Date: 
SAMPLE.WE1 REV 1.0 342100ML 

l:\3421 OO\OUT\29199.WBI 

294 
04/19/99 09:54:37 



YMF-1668 REV. 8 worklistdata2 Version 3.0 01/04/99 
04/27/99 13.32 

Page: I 

LABCORE Completed WorMist Report for Worklist# 29399 

Analyst: jds Instrument: CARBl 

Method: LA-342-100 Rev/Mod 

Worklist Comment: TX-113 & U103 RERUN JMV 

Book#: 

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

1 BLNR 0 5TICTOCl TOC-02 SOLID 1 0.00Et0 0.000 ug/g 

2 STD 

3 SAKPLB 599T000560 0 (9TICTOC1 TOC-02 SOLID 40.000 ug/g 

5 TRIPL 

6 SPK S99T000560 0 5TICTOC1 TOC-02 SOLID 1.00E102 I.OOE+Ol 40.000 % Recovery 
7 

7 SAUPLE S99T000539 0 (9TICMC1 TOC-02 SOLID N/A 5.54Et03 40.000 ug/g 

8 DUP S99T000539 0 (9TICMCl TOC-02 SOLID 5.54Et3 6.52E+3 16.a5a RPD 

9 

9 SPK S99T000539 0 5TTCMCl TOC-02 SOLID 1.00B+O2 8.17B+Ol 81.700 %Recovery 

Final page for worklist# 29399 

l4.21.Tl 
Analyst Signature Date Date 

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

295 



2B HALL 

Page: 1 

!9399 

.~ U 4 / L 3 / Y Y  UY:UZ &AX 3721143 

HNF-1668 REV. 0 
04/22/99 12:12 
ws2 LABCORE Data Entry Template for Worklist# 

2bf lr2  
Analyst: Instrnment: CARB2 Book# ? y ~  I-&q 

Method LA-342-100 Rev/Mod p-2 
Worklist Comment: TX-113 & U103 RERUN JMV 

S Type Sample# R A Test Matrix Qroup# Project 

1 BLNK @TICTOCl SOLID 

2 STD @TICTOCl SOLID 

3 SAMPLE S99T000560 0 @TICTOCl SOLID 98000476 Tx-113 
Analytes Requested: TIC-02 , TOC-02 

4 DUP S99T000560 0 @TICTOCl SOLID 

5 SPK S99T000560 0 @TICTOCl SOLID 

6 SAMPLE S99T000539 0 @TICTOCl SOLID 
Analytes Requested: TIC-02 ,.TOC-02 

7 DUP S99T000539 0 @TICTOCl SOLXD 

8 SPK S99T000539 0 @TICTOCI SOLID 

99000104 U-103 GRAB2 

Final page for worklist # 29399 

I ,  

Signatke Date Signature Date 

m o o 1  



U 4 / L 3 / Y Y  U Y : U Z  FAX 3721143 

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

2B HALL 

SPELLMAN 

HNF-1668 RN. 0 

Sample: BASE 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

<<e BLANK ANALYSIS >>> 

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

I Date: 04/18/99 Time: 01:47:46 

1 0.51 0.20 
2 
3 
4 
5 
6 
7 
8 
9 

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

1.01 
1.51 
2;oo 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9;50 

10.00 
10.50 
11.00 

@003 

0.50 
0.90 

:.1.10 
1.40 
1.70 
2.00 

2.50 
2.90 
3.20 
3.40 
3.70 
4.00 
4.30 
4.50 
4.80 
5.10 
:.5.40 
5.60 
5.90 
6.20 

;.;a . 30 

: . .  : l  

BLANK VALUE = 6.2 micrograms carbon 
BLANK FACTOR = 6.2 / 10.99783 = 

. . .  

.I 

, . .  

k5.6E-01 

21.4 

15.0 

13.7 
9.3 
5.8 

6 . 9  

6.2 
5.8 
5.5 
3.5 
5.0 

4.44 

4.8 

ug/iin Carbon 

I 
Sample Run By: xk- 

JD SPELLMAN 11111 

SIGNATURE ABOVE R , F . W S W i S  CHEMICAL TECliNOLOGiST/kHEMIST THAT 
COIIPLETEDiVERIFIEU T H E  C~LlORATI0N:~PIALYStS ON ?AGES &TO& 



U 4 / Z 5 / Y Y  09:03 FAX 3721143 28 HALL 

HNF-1668 REV. 0 

7.6s '  
4 . 2 5  
4 . 6 e  
3 .35  

I 
@I004 

3 . 8  
2 . 6  
2 . 5  
2 . 5  
1 . 9  
2 . 8  

TOC- TOTAL ORGANIC C m Q N  WALYSIS 
TICTOC REV 2.0  

cc< BLANK ANALYSIS >>> 

REPORT 

. .  
Sample: BASE Date: 04/18/99 Time: 0 2 : 0 3 : 2 4  i 

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

I == Reading ==== Analysis Time ===a Coulometer ==== % Difference == 
1 0 . 5 1  0 .30  
2 
3 
4 
5 
6 
7 
8 
9 

10  
11 
1 2  
13  
1 4  
15 
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22  

., 

1 . 0 1  
1 . 5 1  
2 . 0 0  
2 .50  
3 . 0 0  
3 .50  
4 .00  
4 .50  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 .00  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 .00  
9 . 5 0  

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

2 .10  
5 . 2 0  
8 .40  

1 1 . 0 0  
1 2 . 9 0  
1 4 . 4 0  
1 5 . 6 0  
1 6 . 3 0  
1 7 . 1 0  
1 7 . 7 0  
1 8 . 4 0  
1 8 . 9 0  
1 9 . 4 0  
1 9 . 9 0  
2 0 . 3 0  
20 .90  
21 .30  
21 .70  
22 .20  
22 .40  
22 .80  

BLANK VALUE = 2 2 . 8  micrograms carbon 
BLANK FACTOR = 2 2 . 8  / 10.99884 = +2,07E+00 

c <e< WARNING 

ug/ in Carbon 1 .  
P BLANK VALUE EXCEEDS 1.5'~1g/min Carbon! I I ! ! >>> 
I . .  . 

. . .  
. .  

,. 

Sample,Run By: 
JD SPELLMAN l l l l p  

. .  

I 
i 
i 



U + I L J / Y Y  U Y : U J  tA& 3721143  

Sample Size = 1 UL Analyst : JD 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = .56 ug/minute C % Difference = 10 

2B HALL 

SPELLMAN 

Sample: STD 

HNF-1668 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 04/18/99 1 
i Time: 02:21:10 

BO05 

7 
8 
9 

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

3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

554.50 
573.20 
583.00 
588.40 
591.90 
593.90 
595.50 
596.40 
597.40 
597.90 
598.60 
599.00 
599.50 
599.90 
600.40 
600.80 

== Reading ==== Analysis Time ==== Coulometer ==== % 

98.0 
83.8 

0.50 
25.50 

1 0.51 
2 1.01 
3 1.51 158.20 
4 .2 :  00 325.10 51.34 
5 2.50 448.80 27.56 
6 3.00 ' 518.60 13.46 

6.47 
3.2 

0.5 
0.3 
0.2 
0.15 
0.17. 
0 . 0 8  
0.12 
0.07 
0.08 

0 . 0  
0 . 0 7  

USER INPUT BLANK VALUE 
BLANK VALUE = 6.15935 micrograms carbon 
BLANK FACTOR = 6.15935 / 10.99884 = 

SAMPLE RESULTS : 

( 600.8 - 6.158787 ) (1)/(1) (12) = 
( 6 0 0 . 8  - 6.158787 (1)/(1) = 

1 

+5.6E-01 ug/min Carbon 
1 

+5.. 946E+O 
+4,9553+0 

Sample Run By: 
JD SPELLMAN 11115 

299 I 

g / L  Carbon 
Molar Carbon 



HNF-1668 RRI. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REY 2.0 

JD PELLMAN b Sample: STD Date: 04/18/99 Time: 02:39:59 

Sample Size = 1 UL Analyst : 
Dil Factor = 1 Min Readings = 22 
Blank ID # = Max Readings = 22 
Blank Value = 2.07 ug/minute C % Difference = 10 I 

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

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

- 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

USER INPUT BLANK VALUF, 

BLANK FACTOR = 22.7676 / 10.9988 
BLANK VALUE = 22.7676 micrograms 

'.2.20 

19.30 
47.40 
149.20 
340.90 
495.20 
554.0 0 
581.30 
594..30 
601.30 
605.60 
608.60 
610.50 
61.2. 00 

613.90 
614.60 
615.40 
616.00 
616.60 
617.10 

il. 10 

6i2.90 

. .  

. .  

. .  

carbon 
- - .. +2.1E+00 

0.00 
80.18 
42.49 
59.28 
68.23 
56.231 

0.7 
0.4 
0.3 
0.2 

0 . q  
0.1% 
0.13 
0.10 
0.1a 
o . o $  

1 

ug/ in Carbon T 
1 SAMPLE RESULTS: 

+5.9433+0 g/L Carbon 
+4.9533+0 Molar Carbon 1 - ( 617.1 - 22.76757 ) (1)/(1) - 

( 617.1 - 22.76757 ) (1)/(1) (12) = 
c c c c  WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>> 

1 

Sample Run By: 
JD SPELLMAN 11111 



04, L O /  J Y  U Y :  U 4  FAh 6 121145 ZB HALL 007 

HNF-1668 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Time: 02:51:39 
I 

Sample: BLK Date: 04/18/99 

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

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .56 ug/minute C 

SPELLMAN 

3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

a 

1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 

1.50 
2.00 
'2.50 
3.00 
3.50 
4.00 
4.40 
4.90 
5.30 
5.80 
6.30 
6.70 
7.20 
7.60 
8.10 
8.50 
9.00 

' 9.50 
9.90 
10.30 

== Reading ==== Analysis Time E=== Coulometer ==== % Differe ce == 

2 1.00 1.00 50,Od 
1 0.51 0.50 0.0 d 

33.32 

16.6 
14.29 

10.2 
7.5 
8.62 

6.9 
5.2 
6.17 
4.71 

USER INPUT BLANK VALW 
BLANK VALUE = 6.15935 micrograms carbon 
BLANK FACTOR = 6.15935 / 10.99884 = +5.6E-Q1 

SAMPLE RESULTS: - ( 10.3 - 6.158889 ) (1)/(1) - 
( 10.3 - 6.158889 ) (1)/(1) (12) = 

+4.14E+00 1 g/L Carbon 
+3.45E-011 Molar Carbon 

Sample Run By: 
JD SPELLMAN iiiii 

301 
I 
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Analyst : JD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

2B HALL 

SPELLMAN 

Sample: BLK 

HNF-1668 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Date: 04/18/99 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.07 ug/minute C 

m o o s  

== Reading ==== Analysis Time ==== Coulometer ==== % Differedce == 
1 0.51 0.60 0.00 

87.76 

37.0 

2 
3 
4 
5 
6 
7 
8 
9 

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

1.01 
1.50 
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 
9.03 
9.53 

10.03 
10.53 
11.03 

4.90 
12.60 
20.00 
24.80 
27.30 
29.00 
30.30 
31.00 
31.80 
32.40 
33.00 
33.60 
34.30 
34.80 
35.40 
35.80 
36.30 
36.80 
37.30 
37.70 
38.10 

USER INPUT BLANK VALUE 

BLANK FACTOR = 22.7676 / 10.99884 = 
BLANK VALUE = 22.7676 micrograms carbon 

+2. E+OO 

19.35 
9.18 

2.5 
1.8 
1.8 
1.7 
2.0 
1.4 
1.6 
1.1 
1.3 
1.3 
1.3 
1.0 
1.0 

&.  us/, in Carbon 

SAMPLE RESULTS: - ( 38.1 - 22.83968 ) (1)/(1) - 
( 38.1 - 22.83968 ) (1)/(1) (12) = 

+l. 53E+01' g/L Carbon 
+1.27E+00, Molar Carbon 

P e<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon! i ! !  !>>> 

1 
Sample.Run By: ! 

JD SPELLMAN 11111 



U 4 / Z S / Y Y  UY:U7 FAX 3721143 

% Difference _ _ _ _  _ _ _ _  
0 . 0 0  

9 6 . 5 5  
7 8 . 2 0  
42 .99  
21 .57  

2B HALL 

== 

m o l 6  

HNF-1668 RRI. 0 
TIC-  TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2 . 0  

Time: 07:40:47  

Min Readings = 22 
Max Readings = 22 
% Difference 

= JD 10 jll_ .Analyst : 

Sample: S99T000539 Date: 04/18/99 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = . 5 6  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  
22 

_ _ _ _  _ _ _ _  Analysis Time 
0 . 5 1  
1 . 0 1  
1 . 5 0  
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 .50  
8 . 0 0  
8 . 5 0  
9 .00  
9 .50  

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

_ _ _ _  ---- Coulometer 
0.70  

20.30 
93.10 

1 6 3 . 3 0  
208 .20  
232 .80  
247 .00  
254 .50  
258 .60  
261 .10  
263 .00  
264 .00  
265.10 
265 .80  
266 .50  
267 .20  
267 .90  
268 .40  
269 .00  
269 .50  
270 .10  
270.50 

USER INPUT BLANK VALUE 
BLANK VALUE = 6.15935 micrograms carbon 
BLANK FACTOR = 6 .15935  / 10.99884 = +5.6E-01  ug/min Carbon 

! 
SAMPLE RESULTS: 

( 270 .5  - 6 .15935  ) (1)/(1) (12 )  = 

_ ( 2 7 0 . 5  - 6 .15935  ) (1)/(1) _ +2.643E+02 g / L  Carbon 
+2 .2033+01  Molar Carbon 

I 
JD SPELLMAN 11111 

Sample Run By: 
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U 4 / Z S / Y Y  U Y : U I I  FAX 3721145 2B HALL M017 
i 

HNF-1668 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2 . 0  

Sample: S99T000539 Date: 04 /18 /99  Time: 0 7 : 5 3 : 4 5  1 
1 

Sample Si'ze = 1 uL Analyst : 
Dil Factor = 1 Min Readings d 2 2  
Blank I D  # = Max Readings = 2 2  
Blank Value = 2 . 0 7  ug/minute C % Difference = 1 0  

== Reading ==== Analysis T i m e  ==== Coulometer ==== % Differenke == 
1 0 . 5 1  1 5 7 . 0 0  0 . 0 0  

2 4 . 4 7  5 4 . 3 9 i  
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13  
1 4  
15 
1 6  
1 7  
1 8  
1 9  
20  
2 1  
2 2  

1 . 0 1  
1 . 5 0  
2 . 0 1  
2 . 5 1  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 .50 
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 3  

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

USER INPUT BLANK VALUE! 
BLANK VALUE! = 2 2 . 7 6 7 6  micrograms carbon 
BLANK FACTOR = 2 2 . 7 6 7 6  / 1 0 . 9 9 8 8 4  = +2.1E+00 

1 3 . 8 6 ;  
7 . 2 1 ;  

1 .941  
1.15: 
0 . 7 6  

0 . 3 5  
0 . 3 2 ;  
0 . 2 7  
0 . 1 9 '  

0 . 1 6 .  
0 . 1 6 ;  
0 . 1 1 :  
0 . 1 3  
0 . 1 1 ;  
0 . 1 0 '  
0 . 0 5 1  

3.731 

0.471 

0.181 

! 
ug/min Carbon 

SAMPLE RESULTS: 
( 6 3 1 . 8  - 2 2 . 8 3 7 9 1  ) (1)/(1) - - +6.090E+021 g/L Carbon 
( 631.8 - 2 2 . 8 3 7 9 1  ) (1)/(1) ( 1 2 )  = +5.075E+011 Molar Carbon 
<<cc WARNING - BLANK VALUE EXCEEDS 1 . 5  ug/min Carbon!!!!!>>>> 

1 

Sample Run By: ! 
JD SPELLMAN 11111 



U L 1 I Z J I Y Y  UY:ULT FAA 3721145 2B HALL m o l 8  

Sample: S99T000539DUP Date: 04/18/99 Time: 08:05:05 

Sample Size = 1 UL Analyst : JD 
Dil Factor = 1 Min Readings = 22 
Blank ID # = .Max Readings = 22 
Blank Value = .56 ug/minute C % Difference = 10 

HNF-1668 REV. 0 

SPELLMAN 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 ! 

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

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 

108.90 
162.30 
195.10 
214.30 
228.60 
237.20 
242.50 
245.60 
247.80 
249.40 
250.50 
251.40 
252.20 
252.90 
253.40 
254.00 
254.60 
255.00 
255.50 

== Reading ==== Analysis Time ==== Coulometer ==== % 
1 0.51 0.60 
2 1.01 3.60 
3 1.50 40.50 

32.901 
16.84 
8.961 

2.19 
1.261 
0.891 
0.64' 

0.36 
0.32 

0.20; 
0.24' 
0.241 
0.161 
0.20! 1 

0.281 

USER INPUT BLANK VALUE 

BLANK FACTOR = 6'.15935 / 10.99884 = +5.6E-01 
BLANK VALUE = 6.15935 micrograms carbon 

ug/min Carbon 

SAMPLE RESULTS: - ( 255.5 - 6.158804 ) (1)/(1) - 
( 255.5 - 6.158804 ) (1)/(1) (12) = 

+2.4933+02; g/L Carbon 
+2.078E+01 Molar Carbon 

1 

JD SPELLMAN 11111' 
Sample Run By: 1 

385 
I 



2 8  HALL 

0.54 
0.37 
0.26 
0.21 
0.21 

m o l 9  

HNF-1668 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: S99T000539DUP Date: 04/18/99 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.07 ug/minute C 

Time: 08:19:14 

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

== Reading ==== Analysis Time ==== Coulometer ==== % DifferenLe == 
1 0.51 3.00 
2 
3 
4 
5 
6 
7 
8 
9 

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

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

10.00 
10.50 
11.00 

68.20 
193.30 
430.10 
583.60 
655.30 
699.10 
725.60 
740.50 
749.30 
754.90 
759.00 
761.80 
763.80 
765.40 
767.00 
768.30 
769.40 
770.30 
771.30 
772.00 
772.80 

USER INPUT BLANK VALUE 
BLANK VALUE = 22.7676 micrograms carbon 
BLANK FACTOR = 22.7676 / 10.99884 = 

SAMPLE RESULTS: 

+2.1E+00 ug/m" n Carbon r 
( 772.8 - 22.76551 (1)/(1) - - +7.500E+02 g/L Carbon 
( 772.8 - 22.76551 ) (l) /( l)  (12) = 
cc<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>>> 

+6.250~+011 Molar Carbon 

1 

Sample Run By: 
JE SPELLMAN 11111 



U I / L O / Y Y  u Y : u Y  ).&A 3721143 2B HALL 
HNF-1668 REV. 0 

@lo20 

I 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 I 
Sample: S99T0539SPK Date: 04/18/99 Time: 08:38:22 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .56 ug/minute C 

== 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 

Analyst : J 
Min Readings = 2 
Max Readings = 2 
% Difference = 1 

Coulometer ==== 
0.40 
1.80 
60.60 
235.40 
396.20 
493.80 
548.80 
580.60 
597.90 
606.90 
612.00 
615.20 
617.40 
618.90 
620.00 
621.10 
621.90 
622.70 
623.40 
624.20 
624.90 
625.50 

% Differ 
0 .  
77. 
97. 
74. 
40. 
19. 
10. 
5. 
2. 
1. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0.  
0. 
0. 
0 .  
0 .  

USER INPUT BLANK VALUE 
BLANK VALUE = 6.15935 micrograms carbon 
BLANK FACTOR = 6.15935 / 10.99884 = +5.6E-01 ug 

SAMPLE RESULTS: 

PELLMAN 

e == 

n Carbon 

~ - ( 625.5 - 6.15935 ) (1)/(1) - 
( 625.5 - 6.15935 ) (1)/(1) (12) = 

+6.193E+02i g/L Carbon 
+5.161E+Ol! Molar Carbon 

I 
I 

Sample Run By: I 
JD SPELLMAN 11111, 
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HNF-1668 REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: S99T000539SPK Date: 04/18/99 Time: 08:50:55 j 
Analyst : JD 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2.07 ug/minute- C 

SPELLMAN 

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

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

nnalys i s 
0.51 

Time 

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 
1.10 

_ _ _ _  _ _ _ _  
.o . 0 

64.10 
257.70 
644.20 
950.20 

1074.50 
1141.20 
1183.70 
1209 .80 
1224.50 
1233.20 
1239.20 
1243.50 
1246.30 
1248.60 
1250.50 
1252.30 
1253.70 
1254.80 
1255.90 
1256.90 
1257.90 

32.2 
11.5 
5.8 ; 

2.1 
3.53 

0.3 

0.14 

0.09 
0.09 
0 . 0 8  
0.08 

0.111 

USER INPUT BLANK VALUE 
BLANK VALUE = 22.7676 micrograms carbon 
BLANK FACTOR = 22.7676 / 10.99884 = +2.1E+00 

SAMPLE RESULTS: 1 
( 1257.9 - 22.7676 ) (1)/(1) - - +1.2351E+O3 g/L Carbon 
( 1257.9 -.22.7676 ) (1)/(1) (12) = +1.02933+02 Molar Carbon 
c c c c  WARNING - BLANK.VALUE EXCEEDS 1.5 ug/min Carbon!!!!!'>>>>: 

! 

Sample Run By: ! 

JD SPELLMAN 11111 

308 



HNF-1668 REV. 0 
WORKBOOK PAGE: BLANK1 

I.rg of Carbon = ICI-C21 

- - ata tnterea BY: JMV uate: u 4 m  I 
ignature of Chemist: A P r  Date: 

BLANK.WB1 REV 1.0 342100ML 

1:\3421 OO\OUT\29399.WBI 

303 
04/28/99 07:09:26 



HNF-1668 RW. 0 
WORKBOOK PAGE: STD2 

QC Actual in pglmL = Standard Value (pglmL) 
QC Found in pglrnL = (C1 - C2) * DF I SS 
QC Found in pgImL for TIC = 5 if C1 C2 
QC Found in pglmL for TOC = 40 if C1 

% Recovery = QC Found I QC Actual * 100 

C2 

I 

STANDARD.WB1 REV 1.0 342100ML 

1:\3421 OO\OUT\29399.WBl 

3110 
04/27/99 13:43:00 



HNF-1668 REV. 0 
WORKBOOK PAGE: SAM7 

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

~ 

Data Entered By: JMV Date: 04/04/27 
Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 34210OML 

3111 
04/27/99 13:50:10 



HNF-1668 REV. 0 
~ 

SOLIDS TIC TOC 
WORKBOOK PAGE: DUP8 

I 

pg of Carbonlg = (CI-C2) * DF l SS 
ua of Carbonla for TIC = 5 if C1 < C2 - 
pg of Carbonlg for TOC = 40 if C1 < C2 I - -  

Data Entered By: JMV Date: 04/04/27 

Signature of Chemist: n fd Date: 
SAMPLE.WB1 REV 1.0 

1:\3421 OO\OUT\29399.WBI 

342100ML 

312 
04/27/99 13:50:40 



HNF-1668 REV. 0 
WORKBOOK PAGE: SPIKE9 

Percent Spike Recovery = ((CZ-BL) - (CI-BL) * (SPK SS) i SS) i ((SPK CONC) * (SPK VOL)) * 100 

C Actual in UglmL = Spike Value (pglmL) 
C Found in pglmL = (Percent Spike Recovery)*(QC Actual) I 100  

Data Entered By: JMV Date: 04/04/27 

Date: 
SPIKE.WB1 REV 1.3 342100ML 

1:\3421 OO\OUTQ9399.WBl 

313 
04/27/99 135253 
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worklistdata2 Version 3.0 01/04/99 Page: 1 
04/09/99 I0:44 ' 99 

LABCORE Completed W-ort for Worklist# 29187 

Analyst: gll Instrument: AB13 Book#: 
Method: LA-508-101 Rev/Mod 

Worklist Comment: U103 GRAB2, @ALPHAOl, STD=l.OmL, SS by Ludlum. skm 

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

1 STD 0 @ALPHA01 ALPHA01 LIQUID 2.618-04 2.39E-4 91.571 % Recovery 
1 STD 0 @ALPHA01 ALPNAOlE LIQUID 1.00 2.85E+OO 2 . 8 5 0  % C t .  Erro 
2 BLNK ID 1 cl.26E-2 

2 B  1.00 5.00E+02 

3 BLNK 8x0 1.00E+00 5.8OE-01 ,580 BLNWBKG 
4 SAMPLE S99T000538 0 @ALPHAOlALPHAOl LIQUID N/A c 2.538-02 3.09e-002 uCi/rm. 
4 SADlPLE S99T000538 0 QALPNA01 ALPNAOlE LIQUID N/A 1.678102 % C t .  Error 

5 Dup S99T000538 0 @ALPHA01 ALPHA01 LIQUID c2.53E-2 2.918-2 RPD 
5 Dup S99T000538 0 @ALPHA01 ALPNAOlE LIQUID 1.00 1.13EtO2 113.000 % C t .  Erro 
6 SPK S99T000538 0 @ALPHA01 ALPHA01 LIQUID 3.81E-02 3.568-02 93.438 % Recovery 
7 SAMPLE S99T000547 0 @UIPBAOl ALPHA01 LIQUID NIA 2.08E-02 3.098-002 uci/mL 
7 SAMPLE S99T000547 0 @ALPHA01 ALPHAOlE LIQUID N/A 1.26Et02 % C t .  Error 
8 Dup ~99~000547 o @ALPHAOI ALPWAOI LIQUID 2.088-a CI.S~B-Z RPD 

8 Dup S99T000547 0 @ALPHA01 ALPEAOlE LIQUID 1.00 5.00E+02 500.000 % C t .  Err0 

9 SAMPLE S99T000549 0 @ALPHA01 ALPNAOl LIQUID N/A 3.42E-02 3.0%-002 uCi /mL 
9 SAMPLE S99T000549 0 @ALPHA01 ALPEAOlE LIQUID 8.81Et01 % C t .  Error 
10 Dup 599T000549 0 @ALPHA01 ALPHA01 LIQUID 2,298-2 
10 DIlp S99T000549 0 @ALPNAOl ALPHAOlE LIQUID 1.00 1.13ErO2 113.000 % C t .  Err0 

Final page for worklist# 29187 

Analyst Signature Date Analyst Signature Date 

PAS97 
Date B 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
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ws2 .LABCORE Data Entry Template for Worklist# 29187 
Page: I 

Analyst: ;.”’ Instrument: ABOO I.? BOO# 4/57‘ 
Method LA-508-101 RevJMod G-8 
Worklist Comment: U103 GRAB2, @ALPHAOI, STD=l.OmL, SS by Ludlum. skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @ALPHA01 LIQUID 

2 BLNK @ALPHA01 LIQUID 

3 BLNK/BKG @ALPHA01 LIQUID 

4 SAMPLE S99T000538 0 @ALPHA01 LIQUID 
Analytes Requested: ALPHAOl , ALPHAOlE 

5 DUP S99T000538 0 @ALPHA01 LIQUID 

6 SPK S99T000538 0 @ALPHA01 LIQUID 

7 SAMPLE S99T000547 0 @ALPHA01 LIQUID 
Analytes Requested: ALPHAOl , ALPHAOlE 

8 DUP S99T000547 0 @ALPHA01 LIQUID ’ 

9 SAMPLE S99T000549 0 @ALPHA01 LIQUID 
Analytes Requested: ALPHAOl , ALPHAOlE 

10 DUP S99T000549 0 @ALPHA01 LIQUID 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

99000104 U-103 GRAB2 

Final page for worklist # 29187 

Signathe Date 

Data Entry Comknts: 

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

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL pCiImL = ALPHATOTAL pCi/L / 1000mUL 
elative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG ' CT)I ] * 1.96 * 100 
etection Levels and Cess Than Values are determined from Procedure LA-508.002. 

= Rs * lOOOmUL * DF I ( EFF * SS * 2220000dpm/pCi ) 
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04/09/99 02:08:12 



HNF-I668 REV. 0 
WORKBOOK PAGE BLANK2 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = Rs * 1000mUL * DF ’ DDF I ( 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 - BKG * CT)I ] * 1.96 * 100 
etection Levels and Less Than Values are determined from Procedure LA-508-002. 

LESS Than Value was Determined from Lc. 

319 
04/09/99 02:08:16 



HNF-1668 REV. 0 

~ T E )  as APPROPRIATE 1- 

eplicate Concentration in VCiIL c 2.53E+0 
aximum Concentration in pCiIL C 2.5310E+O 

WORKBOOK PAGE SAM4 

EFFICIENCY FACTOR 

(Sample Count Rate) = (TC / CT) - BKG 
PHA TOTAL pCi/L = Rs * 1000mUL * DF * DDF / ( EFF * SS * 2220000dpm/pCi ) 
PHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / IOOOmUL 

Relative Counting Error = [ I(The Square Root of TC + BKG * CT) I (TC - BKG * CT)I ] * 1.96 * 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

LESS THAN Value was Determined from Rs. 

1:\5081 OI\OUT\29187.WBl 04/09/99 02:08:23 
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WORKBOOK PAGE DUPB 

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 / 1000mUL 
elative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)] ] * 1.96 * 100 

Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

nalyst: GLL Date: 09-Apr-88 
Signature of Chemist: SAC Date: 'f.& 99 
SAMPLE.WB1 Rev. 1.0 U 
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4CKGROUND in cpm (BKI 
4MPLE VOLUME in mL (Spiked Vial) (S 

0.23 
0.250 
I0201 

0.23 
0.250 
I0201 

HNF-1668 REV. 0 
WORKBOOK PAGE SPK6 

.Woik:List.. . ' 

Bafch:N~mb@r 

Rs (Sample Count Rate) = (TC / CT) 1 BKG 
SAMPLE +SPIKE pCi/mL = Rs * DF * DDF I ( EFF * SS * 2220000dpm/pCi) 
QC ACTUAL = SVal 

PERCENT SPiKE RECOVERY = (QC FOUND I QC ACTUAL ) '100 

NOTE: Original Sample result was a LESS THAN value. Zero (0) was subtracted from the 
spiked value for QC found calculation. 

nalyst: n .  SLH2 Date: 09-Apr-88 
Signature of Chemist:. SAC Date: 9 h (  99 
SPIKE.WB1 Rev. 1.0 . 

3.56E-02 
93.3% 

- C FOUND - 
VG. PERCENT SPIKE RECOVERY - - 

,322 
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WORKBOOK PAGE SAM7 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = Rs * 1000mUL '.DF * DDF / ( EFF * SS * 2220000dpm/!~Ci ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL !JCi/L / 1000mUL 

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. 

nalyst: Date: 09-Apr-88 
Signature of Chemist: 
SAMPLE.WB1 Rev. 1.0 508101MLU U 
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eplicate Concentration in pCi/L 1.46E+O 
laximum Concentration in pCVL C 1.5403E+0 

WORKBOOK PAGE DUP8 

Rs (Sample Count Rate) = (TC I CT) - BKG 
LPHATOTAL pCi/L = Rs * 1000mUL * DF * DDF / ( EFF * SS * 2220000dpm/pCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / IOOOmUL 
elative Counting Error = [ [(The Square Root of TC + BKG * CT) / (TC - BKG * CT)] ] * 1.96 * 100 

Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

LESS THAN Value was Determined from Rmax. 

02:08:32 
324 
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WORKBOOK PAGE SAM9 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL pCi/L = Rs * 1000mUL * DF * DDF / ( EFF * SS ' 2220000dpm/pCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mUL 

Relative Counting Error = [ [(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. 

nalyst: GLL Date: 09-Apr-88 
Signature of Chemist: SAC Date: ' 9& ./ 9 0. 
SAMPLE.WB1 Rev. 1.0 Y 
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WORKBOOK PAGE: DUP10 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = Rs * 1000rnUL ' DF * DDF / ( EFF * SS * 2220000dpmlpCi ) 
LPHA TOTAL pCi/rnL = ALPHA TOTAL pCi/L / 1000rnUL 

Relative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)I ] * 1.96 

eplicate Concentration in pCilL 1.67E+O 
verage Concentration in pCilL 2.2890E+O 

* 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

nalyst: A GLL Date: 09-Apr-88 
Signature of Chemist: SAC Date: c Y? 
SAMPLE.WB1 Rev. 1.0 (/ 508101ML U 

32s 
1:\508101\0UW9187.WB1 04/09/99 020838 



worklistdata2 Version 3.0 01/04/99 Page: 1 
OS/OS/99 11 5 2  HNF-1668 REV. O 

LABCORE Completed Worklist Report for Worklist# 29527 

Analyst: scl Instrument: AB16 Book#: 

Method: LA-508-101 Rev/Mod 

Worklist Comment: U-103 GRAB2, @ALPHAOl, STD= l.OmL, SS by Ludlum. skm 

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

1 STD 0 OALPEAO1 ALPEAOlE SOLID 1.00 3.05E+OO 

2 BLNX-PREP 0 OALPEAO1 ALPEAOlB SOLID 1.00 3.038102 303.000 uCi/g 

4 SADPLE S99T000551 0 P OALPEAO1 ALPEAO1 SOLID U/A 2.548-02 8.42e-003 uCi/g 

4 

S99T000551 0 P OALPEAOl ALPkOl SOLID 2 . 5 4 ~ 4  2.92~-2 13.919 RPD . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  5 DUP 

6 SPR S99T000551 0 P BALPK&Ol ALPE&Ol SOLID 3.813a-02 2.97K-02 77.891 % Recove~y 

7 -LE S99T000554 0 P OALPEAOl ALPEAOl SOLID U/ A 4.568-02 1.91e-002 uCi/g 

7 SAKPLE S99T000554 0 P OALPBAOl ALPEAOlE SOLID 5.54Et01 % Ct. K r m r  

1.00 6.34ErOl 63.400 % Ct. Err0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  8 DDP S99T000554 0 F OALPEAOI ALPEAOlE SOLID 

9 SAKPLE S99T000555 0 P OALPEAOl ALPEAOlE SOLID 5.54Br01 % Ct. Beeor . . . . . . . .  . .  
1 

10 DUP S99T000555 0 F @ALPHA01 ALPEAOlE SOLID 1.00 6.34E+Ol 63.400 % Ct. Err0 

Final page for worklist# 29527 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLWBKG) may not reflect the actual units. 
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Page: 1 

LABCORE Data Entry Template for Worklist# 29527 ws2 

Analyst: S . L  
. Method LA-508-101 Rev/Mod h'O 

Worklist Comment: U-103 GFUB2, @ALPHAOl, STD= l.OmL, SS by Ludlum. skm 

s Type Sample# R A Test Matrix Group# Project 

1 STD @ALPHA01 SOLID 

2 BLNK-PREP @ALPHA01 SOLID 

3 BLNK/BKG @ALPHA01 SOLID 

4 SAMPLE S99T000551 0 F @ALPHA01 SOLID 99000104 U-103 GRAB2 
Analytes Requested: ALPHA01 , ALPHAOlE 

5 DUP S99T000551 0 F @ALPHA01 SOLID 

6 SPK S99T000551 0 F @ALPHA01 SOLID 

7 SAMPLE S99T000554 0 F @ALPHA01 SOLID 99000104 U-103 GRAB2 
Analytes Requested: ALPHA01 , ALPHAOlE 

. 8 DUP S99T000554 0 F @ALPHA01 SOLID 

9 SAMPLE S99T000555 0 F @ALPHA01 SOLID 99000104 U-103 GRAB2 
Analytes Requested: ALPHA01 , ALPHAOlE 

10 DUP .S99T000555 0 F @ALPHA01 SOLID 

Final page for worklist # 29527 

f - 3 - 7 7  
Date 

L z--- 
Signature 

' Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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:ROSS COUNTS (G( 
:OUNTTlME in MINUTES ( C  
3ACKGROUND in cpm (BK( 

,̂ . 

4313 

0.03 
30 

~ ^ ^^  

WORKBOOK PAGE: STDl 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL pCi/rnL = ALPHA TOTAL vCi/L / 1000mUL 
elative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)I ] * 1.96 * 100 
etection Levels and Less Than Values are determined from Procedure LA-508-002, 

= Rs * 1000mUL' DF / ( EFF f SS * 2220000dpm/pCi ) 
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WORKBOOK PAGE: BLANK2 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/g = Rs * lOOOmUL * DF / ( EFF * SS * DglL * 2220000dpm/pCi ) 

Relative Counting Error = [ I(The Square Root of TC + BKG * CT) I (TC - BKG * 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. 

I 
SCL Date: 05-May-99 

SAC Date:s& 99 I 
P 

330 
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DETECT1 
LEVEL . . .,.;.; 

'. . .,.., . .c .  

331 
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WORKBOOK PAGE: DUP5 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL vCi/g = Rs * IOOOmUL * DF / ( EFF * SS * Dg/L * 2220000dpm/pCi ) 

Relative Counting Error = [ [(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. 

SAMPLE.WB1 Rev. 1.0 508101ML 

332 
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WORKBOOK PAGE: SPKG 

Rs (Sample Count Rate) = (TC I CT) - BKG 
SAMPLE + SPIKE pCi/g 
QC ACTUAL = SVal 
QC FOUND = (((S+S pCi/g - SAMPLE pCi/g) ((SDF/(SVol'lOOO))/(DF/SS/Dg/L)))) 
PERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL) '1 00 

= Rs * IOOOmUL * DF I ( EFF SS * Dg/L *2220000dpm/pCi ) 

A U-103 GRAB2 

3x3 
05/05/99 11:52:26 
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WORKBOOK PAGE: SAM7 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL pCi/g = Rs * 1000mUL * DF / ( EFF * SS * Dg/L * 2220000dprn/pCi ) 

elative Counting Error = [ I(The Square Root of TC + BKG * CT) I (TC - BKG * CT)[ ] * 1.96 * 100 
etection Levels and Less Than Values are determined from Procedure LP-508-002. 

1:\5081 Ol\OuT\29527.WBI 
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WORKBOOK PAGE: DUP8 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/g = Rs ' IOOOrnUL * DF / ( EFF * SS * Dg/L * 2220000dpm/pCi ) 

elative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)I ] ' 1.96 * 100 
etection Levels and Less Than Values are determined from Procedure LA-508-002, 
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WORKBOOK PAGE SAM9 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/g = Rs * 1000mUL * DF / ( EFF * SS * Dg/L * 2220000dpm/pCi ) 

elative Counting Error = [ I(The Square Root of TC + BKG CT) / (TC - BKG * CT)I ] " 1.96 * 100 
etection Levels and Less Than Values are determined from Procedure LA-508-002. 

3385 
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WORKBOOK PAGE OUPIO 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/g = Rs * 1000mUL * DF / ( EFF ' SS * Dg/L * 2220000dpm/pCi ) 

elative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)I ] * 1.96 * 100 
etection Levels and Less Than Values are determined from Procedure LA-508-002. 
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worklistdata2 Version 3.0 01/04/99 
04/12/99 08.31 

Page: I 

LABCORE Completed Worklist Report for Worklist# 29192 

Analyst: gll Instrument: GEA02 Book# 46B57 

Method: LA-548-121 RevtMod F - 4 
Worklist Comment: U103 GRAB2, @GEA-01, STD= l.OmL skm 

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

1 sln 0 WEA-01 CO60-02 LIQDID 5.344e-03 6.01e-03 112.463 %Recovery 
1 STD 0 BGEA-01 C060-OZE LIQUID 1 2.90 2.900 % Ct Error 
1 STD 0 BGEA- 
1 s ln  0 =EA- 
2 ELNK 
2 

3 TO00538 

3 SAMPLE S99T000538 18.2 % Ct. Error 
3 s99 8 4.190erO2 uci fmr. 
3 SAMPLE S99T000538 0 OGEA-01 CS13702E LIQUID N/A 0.100 % Ct. Error 
4 Dup S99T000538 0 WEA-01 CO 21e 2.06 

4 DUP S99T000538 0 BGEA-01 CO 8.900 % C e 
4 DIE S99T000538 0 BGEA-01 CS13702 LIQUID 4.19erO2 4.158102 0.959 RPD 
4 DUP S99T000538 0 BGEA-01 CS13702E LIQUID 1 0.100 0.100 % Ct Error 
5 SAMPLE S99T000547 0 rnEA-01 CO60-02 LIQUID N/A 2.580e-02 uCi/mL 
5 SAMPLE S99T000547 0 =EA-01 CO60-OZK LIQUID % ct. Error 
5 SAMPLE S99T000547 0 WEA-01 CS13702 LI 5.140e+02 
5 9T000547 0 

6 

7 SAMPLE S99T000549 0 =EA\-Ol C060-02E LIQUID N/A 14.9 % Ct. Error 
7 SAMPLE S99T000549 0 WEA-01 CS13702 IrIQUID N/A 5.6lbe+Oz 
7 SAMPLE S99T000549 0 KEA-01 CS13702E LIQUID N/A 0.0900 

8 DUP S99T000549 0 WB1L-01 CO60-02 LIQUID 2.86e-02 2.87e-02 0.349 RPD 
8 DUP S99T000549 0 BGEA-01 C060-OZE LIQUID 1 13.3 13.300 % Ct Error 
8 Dup S99T00054.9 0 WEA-0 QUID 5.61e+02 5.60e+02 0.178 RPD 
8 DUP S99T000549 0 =EA-01 CS13702E LIQUID I 0.0900 0.090 % Ct Error 

Comments Section: 
Comments for sample# S99T000538 and test @GEA-01 . 

DL=O => n/a 

Comments for sample# S99T000547 and test @GEA-01 

Comments for sample# S99T000549 and test @GEA-01 

DL=O => n/a. 

Units shown for  QC (BLK/BKG) may not reflect the actual units. 
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Page: 2 worklistdata2 Version 3.0 01/04/99 
04/12/99 08:51 

HNF-1668 REV. 6 

LABCORE Completed Worklist Report for Worklist# 29192 I 
'WPe Sample# K A 'lest Matrix Actual Found UL or he ld  u nit . 

DL=O => n/a. 

Final page for worklist# 29192 

Analyst Signature Analyst Signature Date 

y- 12. 
Date 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
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04/07/99 08:29 
ws2 

HNF-1668 REV. 0 Page: I 

LABCQRE Data Entry Template for Worklist# 29192 

Analyst: 

Method LA-548-121 RevlMod J-8 
Worklist Comment: U103 GRAB2, @GEA-01, STD=l.OmL skm 

S Type Sample# R A Test Matrix Group# Project 

f Instrument: GEAOO 3, - BOOW 46k5-7 

1 STD 

2 BLNK 

@GEA-01 LIQUID 

@GEA-01 LIQUID 

3 SAMPLE S99T000538 0 @GEA-01 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: CO60-02 , C060-02E, CS13702 , CS13702E 

4 DUP 

5 SAMPLE 

6 DUP 

S99T000538 0 @GEA-01 LIQUID 

S99T000547 0 @GEA-01 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: C060-02 , C060-02E, CS13702 , CS13702E 

S99T000547 0 @GEA-Ol LIQUID 

7 SAMPLE S99T000549 0 @GEA-01 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: CO60-02 , C060-02E. CS13702 , CS13702E 

. 8 DUP S99T000549 0 @GEA-01 LIQUID 

Final page for worklist # 29192 

S i g n a ~ e  Date 
1 /hUL Y-ld- P? 

Signature Date 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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HNF-1668 REV. 0 
* 222-5 Laboratory Counting Room 8-APR-1999 14:19:29.11 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 29192 
Sample ID: WL29192-STD 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dka300:[spec.GEA2]2g2289.cnf 
Geometry : 42 
Count Time: o 00:50:00.00 sec 
Real Time: 0 00:50:23.55 sec 
Dead Time: 0.8% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 8-APR-1999 13:28:36.59 
Decayed to: 8-APR-1999 13:28:36.59 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: MB 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCifL 

0 661.60* 5743 1.47 1323.19 1316 15 2.9  
0 1173.08 2943 1.77 2346.21 2338 18 4.2 
0 1332.35 2809 1.84 2664.79 2655 20 4.0 

CS-137 8.35 
CO-60 5.84 
CO-60 6.19 



HNF-1668 REV. 0 
Page : 2 

Acquisition date : 8-APR-1999 13:28:36 1 Summary of Nuclide Activity 
Sample ID : WL29192-STD 

I 
Total number of lines in spectrum 3 
Number of unidentified lines 0 I 
Number of lines tentatively identified by NID 3 100.00% i 
Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 6.014E+00 6.014E+00 0.174E+00 2.90 
CS-137 30. OOY 1.00 8.3533+00 8.353E+00 0.243E+OO 2.91 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-sigma 

--------- - - - - - - - - - 
Total Activity : 1.4373+01 1.4373+01 

Grand Total Activity : 1.437E+01 1.437E+01 

Flags: "K" = Keyline not found ttMtt = Manually accepted 
ltE" = Manually edited "At* = Nuclide specific abn. limit 



HNF-I 668 REV. 0 

Sample ID : WL29192-STD 
Minimum Detectable Activity Report Page : 3 

Acquisition date : 8-APR-1999 13:28:36 

Nuc 1 ide 

BE-7 
NA-24 
K-40 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH- 106 
AG-108m 
CD- 109 
AG- 1 1 OM 
SN-113 
TE- 12 3m 
SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

TE-125m 

XE-13 lm 

Bckgnd 
sum 

289. 
7. 

120. 
22. 
107. 
318. 
160. 
165. 
164. 
147. 
130. 
353. 
218. 
218. 
3. 

47. 
193. 
124. 
250. 
156. 
128. 
319. 
229. 
288. 
343. 
156. 
305. 
314. 
318. 
300. 
359. 
286. 
158. 
142. 
11. 
370. 
176. 
7. 

400. 
370. 
370. 
362. 
30. 
335. 
250. 
298. 
368. 
147. 
3 5'6 . 
324. 
128. 

Energy 
(kev) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 
1274.51 
86.54 
482.18 
67.75 
279.20 
569.70 
277.36 
46.50 
727.18 

343 

MDA 
(uci/L) 

7.3100E-01 
3.52903-02 
1.19763+00 
6.19983-02 
9.69523-02 
5.4111E-01 
9.27633-02 
9.52293-02 
9.2178E-02 
1.96813-01 
2.08973-01 
8.32043-02 
1.62873+01 
7.36343-02 
3.3677E-02 
2.32963+01 
1.05023-01 
3.3016E-01 
8.04483-02 
1.43813+00 
8.1432E-02 
1.4375E+00 
9.5310E-02 
9.79053-02 
4.33833-02 
7.0955E-02 
2.3827E-01 
1.39063+01 
1.65133+01 
7.36293-02 
1.91383+00 
9.20333-02 
7.177OE-02 
8.63273-02 
9.0970E-02 
4.77193-02 
2.72603-01 
4.1999E-02 
8.11243-02 
3.43703-01 
6.86703-01 
1.3750E-01 
1.7465E-01 
1.66743-01 
8.84113-02 
2.23693-01 
6.3728E-02 
6.55343-02 
8.04423-01 
1.1470E+01 
1.1159Ef00 



H(NF.0 668 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL29192-STD Acquisition date : 8-APR-1999 13:28:36 

Nuclide Sum ( keV ) (uci/L) 
Bckgnd Energy MDA 

PB-2 12 
81-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 

U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

TH-234 

421. 
177. 
300. 
405. 
404. 
185. 
310. 
311. 
286. 
327. 
396. 
159. 
293. 
411. 
335. 
292. 
129. 
376. 
376. 
292. 
293. 

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 
59.54 
984.45 
106.12 
129.30 
59.54 
74.67 

1.1221E-01 
1.6622E-01 
2.89093-01 
1.2216E+00 
1.1811E+00 
4.00763-01 
4.3619E+00 
2.0561E-01 
7.83833+01 
1.4002E-01 
4.4082Ef01 
1.6472E+01 
2.98833+00 
7.24783-02 
4.4205E-01 
4.09973-01 
3.46003-01 
1.92903-01 
6.0494E+02 
3.93253-01 
1.1676E-01 

344 



MNF-1668 REV. 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 29192 

sample Size: 5.00000E-04 L 
Dilution Factor: 1.01000E+02 

* 222-5 Laboratory Counting Room 8-APR-1999 17:55:12.20 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Sample ID: WL29192-BLNK Removed by: 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEAZ Verified by: 
File Number: dka300:[spec.GEA2]2g229O.cnf 

Count Time: o 02:30:00.00 sec 
Real Time: o 02:30:38.78 sec 

?$J Geometry: 42 )a  h 

Dead Time: 0.4% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 8-APR-1999 15:24:05.62 
Decayed to: 8-APR-1999 15:24:05.62 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: MB 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uci/L 

0 984.42 18 0.70 1968.85 1966 7 67.1 

345 



Summary of Nuclide Activity 
Sample ID : WL29192-BLNK 

HNF-1668 REV. 0 

Page : 2 
Acquisition date : 8-APR-1999 15:24:05 

Total number of lines in spectrum 1 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 1 100.00% 

**** There are no nuclides meeting summary criteria **** 
Flags: "K" = Keyline not found 

I'EI' = Manually edited 
"M" = Manually accepted 
"A" = Nuclide specific abn. limit 
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HNF-1668 REV. 0 

Minimum Detectable Activity Report Page : 3 
Acquisition date : 8-APR-1999 15:24:05 Sample ID : WL29192-BLNK 

Bckgnd 
Nuclide Sum 

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-7 5 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH- 106 
AG- 1 0 8m 
CD-109 
AG-11OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-137 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 

TE-123m 

TE-125m 

XE-13lm 

91. 
26. 
315. 
21. 
57. 
160. 
42. 
49. 
48 * 
41. 
23. 
35. 
169. 
134. 
134. 
7. 
32. 
43. 
51. 
90. 
43. 
52. 
197. 
62. 
92. 
214. 
58. 
103. 
203. 
146. 
115. 
220. 
118. 
57. 
35. 
321. 
13. 
232. 
65. 
12. 

212. 
212. 
212. 
224. 
24. 
185. 
117. 
172. 
149. 
68. 
151. 

Energy 
(kev) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
163.93 
356.02 
604.70 
818.51 
661.66 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 
1274.51 
86.54 
482.18 
67.75 

279.20 
569.70 
277.36 

347 

MDA 
(uCi/L) 

2.8361E+01 
4.23703+00 
1.2839E+02 
5.44983+00 
4.86903+00 
2.61983+01 
3.31543+00 
3.62043+00 
3.48603+00 
7.3003Ef00 
3.6946E+00 
7.63343+00 
3.9302Ef00 
8.68443+02 
3.9218E+00 
3.0227E+00 
1.31993+03 
3.4952E+00 
1.4648E+01 
3.32063+00 
5.31433+01 
3.59593+00 
7.6611E+01 
3.43973+00 
3.8 13 6E+00 
2.32533+00 
2.98993+00 
9.54433+00 
7.59553+02 
7.64303+02 
3.14383+00 
l.O184E+O2 
4.0535Ef00 
2.99723+00 
3.02973+00 
8.42073+00 
1.37143+01 
2.5656E+00 
1.1504E+01 
3.48993+00 
4.0191E+00 
1.76793+01 
3.5321E+01 
7.33703+00 
1.0535E+01 
8.43003+00 
4.1431E+00 
1.15433+01 
2.77413+00 
3.06973+00 
3.5800E+01 



HNF-1668 REV. 0 
Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL29192-BLNK Acquisition date : 8-APR-1999 15:24:05 

Nuclide 

PB-2 10 
BI-212 
PB-212 
BI-214 
PB-2 14 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd Energy MDA 
sum ( kev ) (uCi/L) 

150. 
55. 
190. 
125. 
175. 
199. 
221. 
86. 
190. 
196. 
157. 
138. 
165. 
38. 
188. 
214. 
183. 
145. 
31. 
187. 
187. 
145. 
188. 

46.50 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 
59.54 

984.45 
106.12 
129.30 
59.54 
74.67 

5.3538E+02 
5.0726Ef01 
5.14093+00 
9.4986E+00 
3.33983+01 
5.87163+01 
5.9378Ef01 
1.87203+01 
2.32143+02 
1.11033+01 
3.9611E+03 
6.22553+00 
1.9433E+03 
5.64203+02 
1.62613+02 
3.55693+00 
2.22123+01 
1.97913+01 
1.2104E+01 
9.37533+00 
2.90913+04 
1.8916E+01 
6.34113+00 



HNF-1668 REV. 0 **************** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**************** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 

* 222-S Laboratov lst Counting Room 9-APR-1999 11:23:38.39 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

29192 
3 

Sample ID: S99T538-SAM 
Sample Size: 5.00000E-04 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 

Geometry : 42 
File Number: dka300:[spec.GEA2]2g2294.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:49:31.14 sec 
Dead Time: 12% 

Removed bv: 

&?/A, 

Verified by: 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 9-APR-1999 08:33:40.42 
Decayed to: 9-APR-1999 08:33:40.42 

Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

Standard Deviations: 2 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It 

0 

Energy Area FWHM Channel Left Pw %Err 

185.46 1010 1.01 370.96 369 a 
0 661.71* 4280427 1.52 1323.42 1315 17 0.1 
0 1173.35 176 2.02 2346.75 2340 13 25.2 
0 1274.17 119 1.72 2548.41 2541 15 28.1 
0 1323.03 855 2.28 2646.14 2637 18 7.8 
0 1333.07 141 2.10 2666.22 2657 15 26.1 

Fit Nuclides Activity 
uci/L 

U-2 3 5 
RA-226 
CS-137 
CO-60 

CO-60 

50.8 
836. 

23.5 
4.1923+05 

20.9 

349 



HNF-1668 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T538-SAM 

Page : 2 
Acquisition date : 9-APR-1999 08:33:40 

Total number of lines in spectrum 6 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 5 83.33% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L 

Wtd Mean 
Uncorrected 

CO-60 5.27Y 1.00 2.2083+01 
CS-137 30. OOY 1.00 4.1923+05 
; 

- I .e#+te%v 1 nn 5.081~+01 

Total Activity : 4.201E+05 

_I 

- - - - - - - - - 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

2.208E+01 0.401E+01 18.18 
4.192E+05 0.004E+05 0.10 

uCi/L 2-Sigma Error %Error Flags 

a c  -?% 
6 m r n q  - llc.-BR 

"2 ,+@ 77 
------- -- 
4.201E+05 

Grand Total Activity : 4.201E+05 

Flags: "K" = Keyline not found 
IIE" = Manually edited 

4.201E+05 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 



HNF-1668 REV. 0 
Page : 3 

Acquisition date : 9-APR-1999 08:33:40 

MDA 
(uCi/L) 

1.0143E+03 
3.7597Ef00 
1.28683+02 
7.83213+00 
8.15173+00 
6.5273E+02 
9.0198E+00 
8.80123+00 
9.68083+00 
1.25743+01 
1.46123+01 
1.0108E+02 
1.8426E+04 
8.3351E+01 
3.36823+00 
1.7602E+03 
8.4013E+00 
8.2811E+01 
9.4286E+01 
1.23133+03 
2.0013Ef01 
1.7001E+03 
1.13173+02 
1.2902E+02 
5.35603+01 
6.16263+01 
3.26383+02 
1.70853+04 
1.9075E+04 
9.2626Ef01 
2.30903+03 
1.17243+02 
6.16523+01 
9.1885E+OO 
1.6876E+01 
5.66523+01 
2.91023+02 
3.84673+00 
9.3160E+01 
4.08793+02 
8.1684E+02 
1.63363+02 
2.4075E+01 
1.92113+02 
1.17813+02 
2.64993+02 
7.3938E+01 
6.19333+01 
9.52683+02 
1.30953+04 
2.6772E+02 

352 

Minimum Detectable Activity Report 
Sample ID : S99T538-SAM 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH- 10 6 
AG-108m 
CD-109 
AG-110M 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-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 

XE-131m 

Bckgnd Energy 
Sum ( keV ) 

130897. 
19. 
317. 
42. 
170. 

108275. 
344. 
319. 
413. 
132. 
141. 

121766. 
66322. 
66316. 

9. 
60. 
276. 
1854. 

81068. 
27387. 
1835. 

104594. 
76542. 
117558. 
122082. 
28158. 
134523. 
111031. 
99400. 
110568. 
121412. 
109162. 
27940. 
365. 
17. 

121550. 
47833. 

15. 
122616. 
122172. 
122171. 
119340. 

141. 
103930. 
104851. 
98239. 
115484. 
31499. 
116521. 
98046. 
1743. 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 
482.18 
67.75 

279.20 
569.70 
277.36 
46.50 
727.18 



HNF-1668 REV. Q 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T538-SAM Acquisition date : 9-APR-1999 08:33:40 

Bckgnd 
Nuclide Sum 

PB-2 12 
BI-214 
PB-214 
RA-224 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-2 3 4M 
TH-234 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

135953. 
27685. 
109214. 
134428. 

258. 
103581. 
104754. 
97089. 
109277. 
131748. 

182. 
97372. 
103933. 
97334. 

163. 
109253. 
121631. 
97334. 
100358. 

Energy 
(kev) 

238.63 
609.31 
351.92 
240.99 
911.21 
84.37 
88.47 
57.78 
312.17 
245.34 
1001.03 
63.29 
86.48 
59.54 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uci/L) 

1.32233+02 
1.34603+02 
8.92703+02 
1.47093+03 
3.16983+01 
5.2047Ef03 
2.46593+02 
9.4256E+04 
1.6742E+02 
5.2666E+04 
1.18283+03 
3.55433+03 
5.08843+02 
4.90223+02 
2.63693+01 
2.18033+02 
7.12343+05 
4.68233+02 
1.4094E+02 
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HNF-1668 REV. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #:  29192 

Sample Size: 5.00000E-04 L 
Dilution Factor: 1.01000E+02 

* 222-5 Laboratory Counting Room 9-APR-1999 14:54:12.42 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Sample ID: S99T538-DUP Removed by : 

& d G  

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dka300:[spec.GEA2]2g2295.cnf 

Count Time: o 02:30:00.00 sec 
Real Time: o 02:49:20.89 sec 
Dead Time: 11% 

Geometry: 42 L /a42791 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 9-APR-1999 12:04:26.07 
Decayed to: 9-APR-1999 12:04:26.07 

Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA300:[SPEC.GEA2]2GBACK 

Standard Deviations: 2 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uci f L 

29.89 932 
185.77 1802 

476.46 3042 
661.70* 4238576 
1173.62 149 
127’4.71 72 
1322.99 827 
1332.42 14 1 

1.34 
1.86 

1.48 
1.52 
1.45 
0.88 
2.11 
2.21 

59.85 
371.58 

952.92 
1323.40 
2347.29 
2549.50 
2646.06 
2664.93 

57 
369 

950 
1315 
2340 
2543 
2640 
2640 

1-129 
U-235 
RA-226 

8 41.2 BE-7 
17 0.1 CS-137 
15 36.0 CO-60 
12 48.1 
34 7.4 1.80E+00 
34 22.2 CO-60 

1.900E+04 

1.491E+03 
1.831E+03 
4.151E+05 

90.7 

19.8 

21.0 
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HNF-1668 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T538-DUP Acquisition date : 9-APR- 

Page : 
999 12:04 

2 
26 

Total number of lines in spectrum 8 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 7 87.50% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uCi/L 2-Siqma Error 
L.!?Q 1 7 n ~ + n 7  I& 3161-83 

1 w - 0  

1 n n - p n - .  

- ,.G" 2. 
- +o 1 

n - 7  

-2; 3 .  I5E-r-O". 

+ 2 2 6  1 b w - ^ "  1.$??%!?? &. ./A I " _ )  

- -. 
CO-60 5.27Y 1.00 2.063E+01 2.063E+01 0.390E+01 

CS-137 30.00Y 1.00 4.1513+05 4.151E+05 0.004E+05 
n 

V n n  

- - - - - - - - - - - - - - - - - - 
Total Activity : 4.3763+05 4.376E+05 I d  flah-97 

Grand Total Activity : 4.3763+05 4.376E+05 

Flags: "Kv8 = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : S99T538-DUP 

Nuclide 

NA-24 
K-4 0 
AR-4 1 
SC-4 6 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH- 10 6 
AG-108m 
CD-109 
AG-11OM 
SN-113 
TE-123m 
SB-124 
SB-125 

1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 
PB-212 
BI-214 

TE-125m 

XE-13lm 

Bckgnd 
Sum 

22. 
293. 
47. 
132. 

107596. 
303. 
301. 
337. 
116. 
117. 

119869. 
65436. 
65430. 

10. 
55. 

267. 
1756. 

80099. 
26742. 
1770. 

103331. 
76718. 
115977. 
121006. 
27746. 
133401. 
109902. 
109424. 
121153. 
108168. 
27615. 
375. 
15. 

121108. 
47711. 

16. 
121095. 
121152. 
121150. 
118321. 

122. 
103041. 
103670. 
96804. 
115060. 
30992. 
115217, 
96719. 
1725. 

135037. 
27577. 

Energy 
(kev) 

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 
364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 
1274.51 
86.54 
482.18 
67.75 

279.20 
569.70 
277.36 
46.50 
727.18 
238.63 
609.31 

HNF-1668 REV. 0 
Page : 3 

Acquisition date : 9-APR-1999 12:04:26 

MDA 
(uCi/L) 

3.9694Ef00 
1.2386Ef02 
8.2316E+00 
7.20543+00 
6.50683+02 
8.48793+00 
8.56473+00 
8.77153+00 
1.18333+01 
1.33673+01 
1.00293+02 
1.8 3 0 3 E+04 
8.2793Ef01 
3.5132E+00 
1.6915E+03 
8.26053+00 
8.06173+01 
9.37223+01 
1.21683+03 
1.9658E+Ol 
1.68993+03 
1.1330E+02 
1.28163+02 
5.33243+01 
6.11743+01 
3.25023+02 
1.69983+04 
9.2146E+01 
2.30653+03 
1.16703+02 
6.12943+01 
9.30673+00 
1.6013E+01 
5.65493+01 
2.9064Ef02 
3.93643+00 
9.25813+01 
4.0708E+02 
8.1343E+02 
1.6266E+02 
2.24763+01 
1.9129E+02 
1.1714E+02 
2.63053+02 
7.38023+01 
6.14353+01 
9.47343+02 
1.30063+04 
2.66403+02 
1.31783+02 
1.34333+02 
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HNF-1668 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T538-DUP Acquisition date : 9-APR-1999 12:04:26 

Bckgnd Energy MDA 
Nuc 1 ide Sum (kev) (uCi/L) 

PB-214 
RA-224 
AC-228 
TH-228 
TH-229 
U-2 3 2 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

108255. 
133706. 

217. 
102759. 
103495. 
96079. 
107745. 
130515. 

137. 
96152. 
103030. 
96349. 

124. 
108316. 
120494. 
96350. 
99292. 

351.92 
240.99 
911.21 
84.37 
88.47 
57.78 
312.17 
245.34 
1001.03 
63.29 
86.48 
59.54 
984.45 
106.12 
129.30 
59.54 
74.67 

8.8794E+02 
114669E+03 
2.9113E+01 
5.18413+03 
2.4511E+02 
9.37653+04 
1.66253+02 
5.2419Ei04 
1.03303+03 
3.53203+03 
5.06633+02 
4.87733+02 
2.31053+01 
2.17103+02 
7.09013+05 
4.6586E+02 
1.4019E+02 
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HNF-1668 RRI. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 29192 
Sample ID: S99T547-SAM 
Sample Size: 5.00000E-04 L 
Dilution Factor: 1.01000E+02 

* 222-S Laboratory Counting Room 9-APR-1999 18:01:54.73 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

& 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA2 Verified by: 
File Number: dka300:[spec.GEA2]2g2297.cnf 
Geometry: 42 B - A / a h 4 9  
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:54:06.24 sec 
Dead Time: 14% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 9-APR-1999 15:07:22.71 
Decayed to: 9-APR-1999 15:07:22.71 

Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

Standard Deviations: 2 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uci/L 

4 474.86 1583 1.34 949.73 949 8 32.4 2.21E+00 
BE-7 1.8963+03 4 476.53 3149 1.72 953.05 949 8 45.0 

0 661.73* 5250750 1.54 1323.44 1315 17 0.1 CS-137 5.1433+05 

0 1274.72 116 2.14 2549.50 2542 14 34.5 
0 1323.04 1365 1.81 2646.16 2638 18 5.9 
0 1332.53 189 2.20 2665.14 2656 20 21.2 CO-60 28.0 

0 1173.25 158 1.80 2346.55 2340 17 41.4 CO-60 21.1 
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HNF-1668 REV. 

Summary of Nuclide Activity Page : 2 
Sample ID : S99T547-SAM Acquisition date : 9-APR-1999 15:07:22 

Total number of lines in spectrum 7 
Number of unidentified lines 2 
Number of lines tentatively identified by NID 5 71.43% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L 

Wtd Mean 
Uncorrected 

- - c.7- i2-2 
CO-60 5.27Y 1.00 2.5823+01 
CS-137 30.00Y 1.00 5.1433+05 - - - - - - - - - 

Total Activity : 5.162E+05 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

uci/L 2-Sigma Error %Error Flags 
1.8196- 
2.582E+Ol 0.490E+01 18.98 
5.143E+05 0.005E+05 0.09 

5.1623+05 

-+5iw 
)a- @ '9 

- - - - - - - - - 

Grand Total Activity : 5.162E+05 5.162E+05 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 
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HNF-1668 REV. 0 

Minimum Detectable Activity Report Page : 3 
Sample ID : S99T547-SAM Acquisition date : 9-APR-1999 15:07:22 I 

Nuclide 

NA-24 
K-4 0 
AR-41 
SC-4 6 
CR- 5 1 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG-11OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 144 
EU-152 
EU- 154 
E U - 1 5 5  
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 
PB-212 

XE-131m 

Bckgnd 
Sum 

33. 
326. 
50. 
202. 

133545. 
476. 
483. 
597. 
165. 
179. 

149644. 
81761. 
81748. 

5. 
81. 
400. 
2782. 

100013. 
33267. 
2847. 

129183. 
93196. 
144900. 
149676. 
34751. 
166720. 
136362. 
122605. 
136915. 
150087. 
134808. 
34504. 
504. 
11. 

150358. 
59871. 

16. 
151388. 
150416. 
150412. 
147026. 

161. 
128842. 
130397. 
121136. 
143486. 
39100. 
143612. 
120791. 
2582. 

168327. 

Energy 
(kev) 

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 
238.63 

359 

MDA 
(uCi/L) 

4.7488E+00 
1.30483+02 
8.54773+00 
8.8466E+00 
7.24813+02 
1.05673+01 
1.0772E+01 
1.1585E+01 
1.3979E+01 
1.63963+01 
1.12043+02 
2.0454E+04 
9.25233+01 
2.67923+00 
2.03113+03 
1.0059E+01 
1.0120Ef02 
1.0471E+02 
1.3566Ef03 
2.48593+01 
1.88913+03 
1.2485E+02 
1.4322E+02 
5.9296E+01 
6.84393+01 
3.6328E+02 
1.8931Ef04 
2.11823+04 
1.0307Ef02 
2.5670Ef03 
1.30263+02 
6.84893+01 
1.0751E+01 
1.43 14E+01 
6.2999E+01 
3.25523+02 
3.9467Ef00 
1.03503+02 
4.5351E+02 
9.06213+02 
1.8129E+02 
2.5632E+01 
2.1386Ef02 
1.3136E+02 
2.94213+02 
8.24033+01 
6.8979E+01 
1.0575E+03 
1.45343+04 
3.2506Ef02 
1.4711E+02 



HNF-1668 REV, O 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T547-SAM Acquisition date : 9-APR-1999 15:07:22 

Bckgnd 
Nuclide sum 

BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-2 3 4M 
TH-234 
U-2 3 5 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

34646. 
134304. 
166658. 
191885. 

338. 
127544. 
129245. 
118577. 
134431. 
163273. 

206. 
120102. 
189801. 
128782. 
119615. 

236. 
134520. 
149827. 
119616. 
123412. 

Energy 
( keV ) 

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 

59.54 
984.45 
106.12 
129.30 
59.54 
74.67 

86.48 

MDA 
(uCi/L) 

1.5051E+02 
1.0151E+03 
1.6380Ef03 
1.6876E+03 
3.61073+01 
5.77453+03 
2.7386E+02 
1.0415E+05 
1.8567E+02 
5.8620E+04 
1.25473+03 
3.94673+03 
1.02083+02 
5.66313+02 
5.43433+02 
3.14703+01 
2.42013+02 
7.90483+05 
5.18973+02 
1.56273+02 
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1 HNF-1668 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 9-APR-1999 21:36:47.87 * 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 29192 
Sample ID: S99T000547-DUP 
Sample Size: 5.00000E-04 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 
File Number: dka30O:[spec.GEA2]2g2298.cnf 
Geometry: 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:54:11.47 sec 
Dead Time: 14% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 9-APR-1999 18:37:40.13 
Decayed to: 9-APR-1999 18t37Z40.13 
Standard Deviations: 2 
Analysis Library: ENVGEA 

Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 
Analyst: VR 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 

Verified by: 

Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi f L 

0 186.62 1205 1.09 373.29 371 6109.3 

0 661.72* 5259450 1.54 1323.43 1315 17 0.1 
0 1173.54 195 2.21 2347.13 2340 15 30.1 
0 1276.16 68 2.13 2552.39 2541 21 88.3 
0 1323.10 1374 1.83 2646.29 2636 20 6.3 
0 1332.70 155 1.93 2665.49 2658 16 24.3 
0 1764.42* 11 3.28 3529.08 3524 11142.4 

U-2 3 5 60.6 
RA-226 997. 
CS-137 5.151E+05 
CO-60 26.0 

CO-60 23.0 



HNF-1668 REV. 6 
Summary of Nuclide Activity 
Sample ID : S99T000547-DUP 

Page :. 2 
Acquisition date : 9-APR-1999 18:37:40 

Total number of lines in spectrum 7 
Number of unidentified lines 2 
Number of lines tentatively identified by NID 5 71.43% 

Nuclide Type : 

Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 2.4023+01 2.4023+01 0.455E+Ol 18.94 

1.00 5.1513+05 5.151E+05 0.005E+05 0.09 CS-137 30.00Y 
nnv******** 9.  
nnv 6. W F + n ' .  r -." q + ~ a n ?  .,I ? n o  ...".. 1.00 6.0623+01 

Total Activity : 5.1623+05 5.162E+05 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

i n  ngp+n7 a _ .  w + n ?  E m ?  rn 
)*  7 4  --------- - - - - - - - - - 

Grand Total Activity : 5.162E+05 

Flags: "K" = Keyline not found 
''E'' = Manually edited 

5.16'2Ef05 

"M1' = Manually accepted 
"A" = Nuclide specific abn. limit 
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HNF-1668 REV. 0 

Minimum Detectable Activity Report 
Sample ID : S99T000547-DUP 

Nuclide 

BE- 7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH- 106 
AG-108m 
CD-109 
AG-11 OM 
SN-113 
TE- 12 3m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

XE-13lm 

Bckqnd 
Sum 

161427. 
18. 

291. 
47. 
209. 

134567. 
450. 
431. 
567. 
175. 
189. 

150634. 
82015. 
82008. 

4. 
64. 

431. 
2753. 

100277. 
33833. 
2785. 

129137. 
94127. 
145388. 
150897. 
34552. 
166809. 
137049. 
123660. 
136358. 
151287. 
134900. 
34617. 
557. 
18. 

151332. 
59607. 

23. 
151042. 
151607. 
151605. 
147990. 

146. 
129076. 
130417. 
121428. 
143458. 
38907. 
143402. 
121137. 
2689. 

Energy 
( keV 1 
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-APR-1999 18:37:40 

MDA 
(uci/L) 

1.12633+03 
3.6232E+00 
1.2360Ef02 
8.33953+00 
8.99393+00 
7.27583+02 
1.0283Ef01 
1.0196E+01 
1.12993+01 
1.43823+01 
1.68213+01 
1.12403+02 
2.04863+04 
9.26703+01 
2.49693+00 
1.8 116E+03 
1.0431E+01 
l.O067E+O2 
1.04853+02 
1.36813+03 
2.45913+01 
1.8888E+03 
1.2547E+02 
1.4346E+02 
5.9537E+01 
6.82433+01 
3.6338E+02 
1.89783+04 
2.12723+04 
1.02863+02 
2.5772E+03 
1.30303+02 
6.86003+01 
1.12873+01 
1.79503+01 
6.32033+01 
3.24803+02 
4.71223+00 
1.0338E+02 
4.55303+02 
9.09793+02 
1.81893+02 
2.44133+01 
2.14053+02 
1.31373+02 
2.9456E+02 
8.2395E+01 
6.8809E+01 
l.O567E+O3 
1.4555E+04 
3.3164Ef02 
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HNF-1668 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T000547-DUP Acquisition date : 9-APR-1999 18:37:40 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
AC- 2 2 8 
TU-228 
TU-229 
U-232 
PA-2 3 3 
UTU-233 
PA-234M 
TU-234 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd Energy MDA 
sum (keV) (uCi/L) 

168532. 
34551. 
134872. 
167126. 

331. 
128632. 
129361. 
120034. 
134717. 
162856. 

119791. 
129074. 
119737. 

223. 
135014. 
151358. 
119737. 
124202. 

180 .  

238.63 
609.31 
351.92 
240.99 
911.21 
84.37 
88.47 

312.17 
245.34 
1001.03 
63.29 
86.48 
59.54 
984.45 
106.12 
129.30 
59.54 
74.67 

57.78 

1.47203+02 
1.50313+02 
1.01773+03 
1.64033+03 
3.5735E+01 
5.79903+03 
2.7398E+02 
1.04783+05 
1.85873+02 
5.85453+04 
1.17513+03 
3.94163+03 
5.6695E+02 
5.43703+02 
3.06613+01 
2.42453+02 
7.94503+05 
5.1924E+02 
1.5677E+02 
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HNF-1668 REV. O 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 29192 
Sample ID: S99T000549-SAM Removed by: 
Sample Size: 5.00000E-04 L 
Dilution Factor: 1.01000E+02 

* 222-S Laboratory Counting Room 10-APR-1999 00:42:40.62 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dka300:[spec.GEA2]2g2299.cnf 

Count Time: o 02:30:00.00 sec a 
Real Time: 0 02:56:26.03 sec 
Dead Time: 15% 

Geometry: 42 A t a d + ? %  

Sample Count Time: 
Decayed to: 
Standard Deviations: 
Analysis Library: 
Analyst: 
Background Subtract: 

>>>>>>>>>> CAL 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
9-APR-1999 21:45:48.97 
9-APR-1999 21:45:48.97 
2 
ENVGEA 
VR 
DKA300:[SPEC.GEA2]2GBACK 

BRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uci f L 

0 661.72* 5729021 1.54 1323.44 1315 17 0.1 CS-137 5.611E+05 
0 995.82 53 1.24 1991.66 1989 8 90.8 
0 1173.36 306 2.44 2346.77 2337 18 22.1 CO-60 40.9 
0 1274.68 92 1.30 2549.43 2542 15 52.1 
0 1323.04 1603 2.17 2646.15 2636 21 5.8 
0 1332.52 169 1.97 2665.11 2659 13 19.3 CO-60 25.0 
0 1460.94* 31 2.10 2922.00 2913 20148.6 K-40 46.0 
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HNF-I668 REV. 6 

Summary of Nuclide Activity Page : 2 
Sample ID : S99T000549-SAM Acquisition date : 9-APR-1999 21:45:48 

Total.number of lines in spectrum 7 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 6 85.71% 

Nuclide Type : 
Wtd Mean 
Uncorrected 

Nuclide Hlife Decay uci/L 
I. L - 8 m = m Y  L.33 4.- 

CO-60 5.27Y 1.00 2.8563+01 
CS-137 30.00Y 1.00 5.6113+05 - - - - - - - - - 

Total Activity : 5.6123+05 

Wtd Mean 
Decay corr Decay coir 2-sigma 

uCi/L 2-Sigma Error %Error Flags 

2.8563+01 0.4273+01 14.94 }a/$?.f99 
5.611E+05 0.005E+05 0.09 

5.612E+05 

n, ' 0  
L V . "  - -1% n i  

- - - - - - - - - 

Grand Total Activity : 5.6123+05 5.612E+05 

Flags: IrK" = Keyline not found 88M88 = Manually accepted 
11E18 = Manually edited 81A81 = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : S99T000549-SAM- 

Nuclide 

BE-7 
NA-24 
AR-4 1 
SC-4 6 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG- 11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 
PB-212 

AG-108m 

XE-131m 

Bckgnd 
Sum 

176742. 
23. 
62. 
232. 

145967. 
574. 
525. 
659. 
198. 
227. 

164925. 
89554. 
89542. 

4. 
113. 
496. 
3308. 

109495. 
36808. 
3317. 

141575. 
102276. 
158546. 
164517. 
38305. 
181384. 
149608. 
134370. 
149153. 
164904. 
147870. 
38234. 
616. 
26. 

165400. 
65769. 

21. 
165393. 
164854. 
164851. 
161228. 

166. 
141330. 
142403. 
132726. 
156535. 
42378. 
157550. 
131842. 
3081. 

183971. 

HNF-1668 RRI. 6 
Page : 3 - 

Acquisition date : 9-APR-1999 2i:45:48 

Energy 
( keV ) 

477.59 
1368.55 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 
1274.51 
86.54 
482.18 
67.75 
279.20 
569.70 
277.36 
46.50 
727.18 
238.63 

MDA 
(uci/L) 

1.17843+03 
4.0310E+00 
9.53643+00 
9.46073+00 
7.57743+02 
1.15733+01 
1.1221E+01 
1.2164Ef01 
1.5273Ef01 
1.83633+01 
1.1761E+02 
2.1405Ef04 
9.6825Ef01 
2.5098Ef00 
2.36903+03 
1.1160Ef01 
1.1026E+02 
1.09553+02 
1.4268E+03 
2.6813E+01 
1.97753+03 
1.30783+02 
1.49813+02 
6.21623+01 
7.18433+01 
3.7890E+02 
1.98273+04 
2.21733+04 
1.07583+02 
2.69073+03 
1.3 64 1E+02 
7.2084E+01 
1.1856E+01 
2.12743+01 
6.6071E+01 
3.4115E+02 
4.47453+00 
1.08183+02 
4.74753+02 
9.48653+02 
1.89833+02 
2.60203+01 
2.23973+02 
1.37263+02 
3.07943+02 
8.60643+01 
7.18053+01 
1.10753+03 
1.5184E+04 
3.5474E+02 
1.5378E+02 
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HNF-1668 REV. 6 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T000549-SAM Acquisition date : 9-APR-1999 21:45:48 

Nuclide 

BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-2 3 3 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
P.U-239 
AM-241 
AM-243 

Bckgnd 
Sun 

37510. 
147343. 
182255. 
209251. 

359. 
140018. 
141490. 
130662. 
147774. 
177942. 

244. 
131809. 
207218. 
141285. 
130694. 

285. 
147444. 
164504. 
130694. 
135625. 

Energy 
( k W  

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 
59.54 

984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uCi/L) 

1.56593+02 
1.07673+03 
1.7131Ef03 
1.76223+03 
3.71663+01 
6.0498E+03 
2.86513+02 
l.O932E+O5 
1.94663+02 
6.1193Ef04 
1.36063+03 
4.1343E+03 
1.0665E+02 
5.93123+02 
5.68043+02 
3.44973+01 
2.53413+02 
8.28233+05 
5.4243E+02 
1.6381E+02 



HNF-1668 R N .  0 . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 Laboratory Counting Room 10-APR-1999 04:20:12.05 i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 29192 
Sample ID: S99T000549-DUP Removed by: 
Sample Size: 5.00000E-04 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

I 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dka300:[spec.GEA2]2g23OO.cnf 

Count Time: 0 02:30:00.00 sec r 
Real Time: 0 02:56:22.19 sec 
Dead Time: 15% 

Geometry: 42 /a& 79 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 10-APR-1999 01:23:23.23 
Decayed to: 10-APR-1999 01:23:23.23 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: VR 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err 

0 31.69 1352 1.74 63.45 61 7105.5 
0 36.441; 1757 1.17 72.95 70 7 79.8 
0 186.28 1892 1.37 372.60 370 7 81.8 

0 661.72* 5716432 1.55 1323.43 1315 17 0.1 
0 1173.45 246 2.35 2346.95 2342 10 18.6 
0 1274.56 177 2.04 2549.18 2541 17 23.2 
0 1323.03 1579 2.03 2646.14 2637 20 5.6 
0 1332.64 176 1.78 2665.37 2660 11 18.6 
0 1460.84* 27 1.92 2921.81 2915 15160.6 
0 1765.93 18 1.92 3532.10 3523 13 94.3 

Fit Nuclides Activity 
uCi/L 

U-2 3 5 
RA-226 
CS-137 
CO-60 

CO-60 
K-40 

95.2 
1.5653+03 
5.5993+05 
32.8 

26.1 
41.3 
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Summary of Nuclide Activity Page : 2 
Sample ID : S99T000549-DUP Acquisition date : 10-APR-1999 01:23:23 

Total number of lines in spectrum 10 
Number of unidentified lines 3 
Number of lines tentatively identified by NID 7 70.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 

CO-60 5.27Y 1.00 2.868E+01 2.869E+01 0.380E+01 13.26 
CS-137 30.00Y 1.00 5.599E+05 5.599E+05 0.005E+05 

A A  _I 7 C C W + ~ ~  
I I."" I. A.4- 1.281E 

1 @.&&-&" i nn a =,iaF+ni a 7 7&q~+ni  
- 2 2  - - 5b%F+ 1 

+03 

Total Activity : 5.616E+05 5.616E+05 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay C o n  2-Sigma 

7-" _. r n 4 0  I . 1  * I. I " . 5  +Ql 1-%Y 

- - - - - - - - - - - - - - - - - - - 

Grand Total Activity : 5.6163+05 5.616E+05 

Flags: "K" = Keyline not found 11Ma8 = Manually accepted 
"E" = Manually edited ItAI1 = Nuclide specific abn. limi't 
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HNF-1668 REV. 0 

Minimum Detectable Activity R e D 0 I - t  Paae : 3 
Sample ID : S99T000549-DUP 

Nuclide 

BE-7 
NA-24 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
R U M -  10 6 
AG- 108m 
CD-109 
AG-11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 

1-129 
TE-12 5m 

1-131 
XE-13 lm 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 
PB-212 

Bckgnd 
SUlU 

175914. 
21. 
53. 

216. 
145762. 

571. 
531. 
680. 
211. 
223. 

164017. 
89084. 
89071. 

11. 
101. 
509. 

3293. 
109080. 

3333. 
141172. 
103516. 
158684. 
164190. 
37855. 

181663. 
149203. 
133721. 
149342. 
163637. 
147571. 
37743. 

588. 
18. 

164049. 
65143. 

17. 
165355. 
164150. 
164151. 
160085. 

194. 
140674. 
142459. 
131837. 
156617. 
42550. 

157761. 
131514. 

3080. 
184164. 

36983. 

L - - -  ~ 

. . ~  
Acquisition date : 10-APR-1999 61:23:23 

Energy 

477.59 
1368.55 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 

1099.25 
1115.55 
264.66 
514.00 
514.01 

1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 

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 

238.63 

818.51 

727. 18 

MDA 
(uCi / L) 

3.8708~+00 
8.8708~+00 

1.1757E+03 

9.12613+00 
7.57203+02 
1.15473+01 
1.12773+01 
1.23463+01 
1.57333+01 
1.82243+01 
1.17283+02 
2.1349E+04 
9.65713+01 
3.69893+00 
2.24793+03 
1.1310E+01 
1.1000E+02 
1.09343+02 
1.43023+03 
2.68773+01 
1.97473+03 
1.31573+02 
1.49873+02 
6.2101E+01 
7.14213+01 
3.7919E+02 
1.98003+04 
2.21193+04 
1.07643+02 
2.68033+03 

7.1622E+01 
1.1595E+01 
1.82383+01 
6.5801E+01 
3.3953E+02 
4.1488E+00 
1.08163+02 
4.7374E+02 
9.4663E+02 
1.89163+02 
2.8045E+01 
2.2345E+02 
1.3729E+02 
3.0691E+02 
8.60863+01 
7.19503+01 
1.10833+03 
1.51653+04 
3.5469E+02 
1.5387E+02 

i.3628~+02 
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HNF-1668 REV. 6 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T000549-DUP Acquisition date : 10-APR-1999 01:23:23 

Nuclide 

81-214 
PB-214 
RA-224 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 

NP-237 
U-237 
NP-238 
NP-239 
PU-2 3 9 
AM-241 
AM-243 

TH-2 3 4 

Bckgnd Energy MDA 
Sum ( keV ) (uCi/L) 

37713. 
147622. 
181568. 

378. 
139576. 
141548. 
129467. 
146565. 
178830. 

259. 
131590. 
140639. 
130190. 

252. 
146680. 
164168. 
130190. 
135034. 

609.31 
351.92 
240.99 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 
63.29 
86.48 
59.54 

984.45 
106.12 
129.30 
59.54 
74.67 

1.5701Ef02 
1.0773E+03 
1.70983+03 
3.80853+01 
6.04033+03 
2.86573+02 
1.0882E+05 
1.93863+02 
6.13453+04 
1.4000E+03 
4.13083+03 
5.91763+02 
5.66953+02 
3.2509E+01 
2.52753+02 
8.27393+05 
5.4139E+02 
1.6345Ef02 

372 



worklistdata2 Version 3.0 01/04/99 Page: I - 
HNF-I 668 REV. 0 05/03/99 0759 8 

LABCORE Completed Worklist Report for Worklist# 29530 

Analyst: scl Instrument: GEAO2 Boom 46B57 

Method LA-548-121 RevlMod f - 4 
Worklist Comment: U-103 GRAB2, @GEA-01, STD= l.0mL skm 

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

I 
. ... .. .. . 

o UGKA-01 csiwoa~ SOLID 

. .. 1 <1,11e-1 

3 S ~ L B  ~ 9 9 ~ 0 0 0 5 5 1  o P U G K A - O ~  C O ~ O - O ~ E  SOLID % Ct. BTCOT 

... . .  . . . .  ..... .. .. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
8 DUP ~ 9 9 ~ 0 0 0 5 5 5  o P wglr-oi C S I ~ I O ~ E  SOLID 1.00 0 . 5 6 0  0 .560  % Ct Error 

Comments Section: 
Comments for sample# S99T000551 and test @GEA-01 

DL=O => n/a. 

Comments for sample# S99T000554 and test @GEA-01 . 
DL=O => n/a. 

Comments for sample# S99T000555 and test @GZA-01 . 

Units shown for QC (BLK/BKG) may not rejlect the actual units. 
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Page: 2 HNFyI 668 REV. 0 worklistdata2 Version 3.0 01/04/99 
05/03/99 0759 ' 

LABCORE Completed WorMist Report for Worklist# 29530 
I /  

seq 'IYPe Sampl@ K A 'lest Matnx Actual Found UL or Yield U nit 
DL=O => n/a. 

Final page for worklist# 29530 

Analyst Signature Date Analyst Signature Date 

s-3-75? 
Date 

Units shown for  QC (BLK/BKG) may not reflect the actual units. 
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04/29/99 12:23 
ws2 . * 

HNF-1668 REV. 0 Page: 1 

LABCORE Data Entry Template for Worklist# 29530 

Analyst: A L  Instrument: GEAOO Book# 46137 
Method LA-548-121 RedMod F-D 
Worklist Comment: U-103 GRAB2, @GEA-01, STD= l.OmL skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK-PREP 

@GEA-01 SOLID 

@GEA-01 SOLID 

3 SAMPLE S99T000551 0 F @GEA-01 SOLID 99000104 U-103 GRAB2 
Analytes Requested: C060-02 , C060-02E, CS13702 , CS13702E 

4 DUP S99T000551 0 F @GEA-01 SOLID 

5 SAMPLE S99T000554 0 F @GEA-01 SOLID 99000104 U-103 GRAB2 
Analytes Requested: C060-02 , C060-02E, CS13702 , CS13702E 

6 DUP .S99T000554 0 F @GEA-01 SOLID 

7 SAMPLE S99T000555 0 F @GEA-01 SOLID 99000104 U-103 GRAB2 
Analytes Requested: CO60-02 , C060-02E, CS13702 , CS13702E 

8 DUP S99T000555 0 F @GEA-01 SOLID 

Final page for worklist # 29530 

luc s ,?-.'*-?T 
Signature Date 

Data Entry Comments: 

Signature Date 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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HNF-1668 REV. 0 

* 222-5 Laboratory Counting Room 30-APR-1999 17:23:45.08 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 29530 
Sample ID: WL29530-STD 
Sample size: 1.00000E-03 L 
Dilution Factor: 1.00000E+OO 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 

Geometry: 42 
File Number: dka300:[spec.GEA2]2g2476.cnf 

Count Time: 0 00:50:00.00 sec 
Real Time: 0 00:50:23.73 sec 
Dead Time: 0.8% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 30-APR-1999 16:32:48.92 
Decayed to: 30-APR-1999 16:32:48.92 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: SLH2 
Background Subtract: DKA300:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 

Removed by: 

& - K d  
Verified by: 

/ c - 3 h 9 0 /  
d 

Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uci/L 

0 661.50* 5577 1.58 1322.98 1316 14 3.0 
0 1172.90 2934 1.81 2345.85 2338 17 4.1 
0 1332.13 2604 1.94 2664.33 2654 18 4.0 

CS-137 8.11 
CO-60 5.82 
CO-60 5.74 
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HNF-1668 REV. 0 
Summary of Nuclide Activity Page : 2 
Sample ID : WL29530-STD Acquisition date : 30-APR-1999 16:32:48 

Total number of lines in spectrum 3 
Number of unidentified lines 0 

100.00% Number of lines tentatively identified by NID 3 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

CO-60 5.27Y 1.00 5.7773+00 5.777E+OO 0.166E+00 2.87 
CS-137 30.00Y 1.00 8.112E+00 8.112E+00 0.240E+00 2.96 - - - - - - - - - --------- 

Total Activity : 1.3893+01 1.3893+01 

Grand Total Activity : 1.3893+01 1.389E+O1 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 



HNF-1668 REV. 0 

Minimum Detectable Activity Report 
Sample ID : WL29530-STD 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG- 110M 
SN-113 

SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

AG-108m 

TE-123m 

TE-125m 

XE-13lm 

Bckgnd 
sum 

315. 
11. 

109. 
25. 

119. 
312. 
136. 
152. 
131. 
156. 
137. 
364. 
250. 
250. 

4. 
41. 
143. 
106. 
211. 
150. 
116. 
295. 
275. 
309. 
377. 
153. 
275. 
337. 
334. 
286. 
359. 
284. 
147. 
151. 
15. 

347. 
175. 

3. 
419. 
377. 
377. 
319. 
34. 

298. 
246. 
291. 
371. 
153. 
324. 
313. 
127. 

Energy 
(kev) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 

1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 

1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 
277.36 
46.50 
727.18 

Page : 3 
Acquisition date : 30-APR-1999 16:32:48 

MDA 
(uCi/L) 

7.61663-01 
4.16463-02 
1.14523+00 
6.61683-02 
1.01813-01 
5.35783-01 
8.58233-02 
9.16553-02 
8.27243-02 
2.02233-01 
2.14373-01 
8.44593-02 
1.73833+01 
7.85613-02 
3.61413-02 
2.20193+01 
9.10313-02 
3.06353-01 
7.40623-02 
1.41453+00 
7.78053-02 
1.38443+00 
1.04003-01 
1.01283-01 
4.54543-02 
7.04493-02 
2.26533-01 
1.44023+01 
1.69073+01 
7.19303-02 
1.91363+00 
9.17103-02 
6.94443-02 
8.89183-02 
1.05133-01 
4.63023-02 
2.7140E-01 
2.82973-02 
8.29423-02 
3.46873-01 
6.93013-01 
1.29243-01 
1.83733-01 
1.57623-01 
8.77103-02 
2.21053-01 
6.39863-02 
6.69663-02 
7.68833-01 
1.12833+01 
1.11223+00 



. .  .. 
HNF-1668 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL29530-STD Acquisition date : 30-APR-1999 16:32:48 

Nuclide sum (kev) (uci / L) 
Bckgnd Energy MDA 

PB-212 
BI-214 
PB-2 14 
RA-224 
RA-226 
AC-228 
TU-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-2 3 9 
AM-241 
AM-243 

425. 
194. 
290. 
396. 
415. 
194. 
321. 
306. 
297. 
333. 
394. 
159. 
325. 
407. 
298. 
388. 
128. 
342. 
359. 
283. 
287. 

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 

1.12743-01 
1.73923-01 
2.84363-01 
1.20873+00 
1.19703+00 
4.10443-01 
4.43143+00 
2.04173-01 
7.98383+01 
1.41303-01 
4.39473+01 
1.64713+01 
3.14213+00 
7.21163-02 
4.17823-01 
1.85243-01 
3.44743-01 
1.84383-01 
5.91233+02 
3.87053-01 
1.15643-01 
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HNF-1668 REV. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 30-APR-1999 20:58:12.82 * 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 29530 
Sample ID: WL2953 0-BLK 
Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 
File Number: dka300:[spec.GEA2]2g2477.cnf 
Geometry: 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:30:30.95 sec 
Dead Time: 0.3% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 30-APR-1999 18:27:12.62 
Decayed to: 30-APR-1999 18:27:12.62 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA300:[SPEC.GEA2]2GBACK 

Removed by: 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 661.80* 
0 1460.55* 

48 1.81 1323.60 1318 14113.6 
40 1.89 2921.22 2913 18122.8 

CS-137 0.230 
K-4 0 2.99 
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HNF-1668 REV. 0 

Summary of Nuclide Activity 
Sample ID : WL29530-BLK 

Page : 2 
Acquisition date : 30-APR-1999 18:27:12 

Total number of lines in spectrum 2 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 2 100.00% 

Nuclide Type : 

Uncorrected Decay Corr Decay Corr 2-Sigma 
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error 

Wtd Mean Wtd Mean 

" ^ ^  -- 
1.- A L L .  I I - 

- - - - - - - - - - - - - - - - - - 
Total Activity : 3.2183+00 3.218E+00 

Grand Total Activity : 3.2183+00 3.218E+00 

Flays: "K" = Keyline not found 
IrE" = Manually edited 

IIMBV ~ Manually accepted 
"A" = Nuclide specific abn. limit 



HNF-1668 REV. 0 

Minimum Detectable Activity Report Page : 3 
Acquisition date : 30-APR-1999 18:27:12 Sample ID : WL29530-BLX 

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 

CD-109 
AG- 11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

AG-1OBm 

TE-125m 

XE-131m 

Bckgnd 
Sum 

80. 
13. 
19. 
62. 

128. 
42. 
39. 
50. 
49. 
23. 
40. 
160. 
101. 
101. 

6. 
42. 
34. 
42. 
68. 
60. 
43. 
177. 
73. 

109. 
220. 
61. 
95. 

214. 
155. 
117. 
223. 
127. 
77. 
37. 
11. 

203. 
68. 
15. 

201. 
209. 
209. 
185. 
29. 

201. 
85. 
195. 
151. 
77. 
177. 
158. 
50. 

Energy 
( k W  

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 
382 

MDA 
(uCi/L) 

1.32233+00 
1.53033-01 
2.58723-01 
2.50953-01 
1.16403+00 
1.65233-01 
1.61253-01 
1-75103-01 
3.91203-01 
1.83803-01 
4.00393-01 
1.89233-01 
3.75763+01 
1.69663-01 
1.41483-01 
7.35983+01 
1.54153-01 
6.65363-01 
1.43973-01 
3.04883+00 
1.63603-01 
3.60793+00 
1.84433-01 
2.04843-01 
1.16863-01 
1.51453-01 
4.53513-01 
3.85303+01 
3.89193+01 
1.57113-01 
5.07503+00 
2.07603-01 
1.69843-01 
1.53643-01 
6.16033-01 
1.18953-01 
5.78933-01 
1.89913-01 
1.93893-01 
8.70153-01 
1.73843+00 
3.31793-01 
5.68593-01 
4.34673-01 
1.76133-01 
6.07083-01 
1.38383-01 
1.61083-01 
1.91583+00 
2.71903+01 
2.39863+00 



HNF-1668 REV. 0 
Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL29530-BLX Acquisition date : 30-APR-1999 18:27:12 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-2 3 3 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-2 3 7 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd 
sum 

241. 
129. 
193. 
203. 
213. 
66. 

184. 
179. 
151. 
138. 
180. 
44. 

156. 
210. 
201. 
182. 
36. 

179. 
205. 
169. 
212. 

Energy 
(keV) 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 

63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uCi/L) 

2.85723-01 
4.75993-01 
1.72993+00 
2.93423+00 
2.88853+00 
8.18413-01 
1.13173+01 
5.25933-01 
1.92343+02 
3.08283-01 
1.0036Ei-02 
2.98463+01 
7.36563+00 
1.74403-01 
1.14983+00 
4.29893-01 
6.41783-01 
4.54153-01 
1.50233+03 
1.00643+00 
3.32863-01 
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HNF-1668 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 29530 
Sample ID: S99T551-SAM 
Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+OO 

* 222-S Laboratory Counting Room 1-MAY-1999 03:02:12.77 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 Verified by: 
File Number: dka300:[spec.GEA2]2g248O.cnf 
Geometry: 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:31:12.47 sec 
Dead Time: 0.8% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 1-MAY-1999 00:30:13.72 
Decayed to: 1-MAY-1999 00:30:13.72 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err 

0 661.50* 60654 1.47 1323.00 1315 15 0.8 

Fit Nuclides Activity 
uCi/L 

CS-137 294. 
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Summary of Nuclide Activity 
Sample ID : S99T551-SAM 

HNF-1668 REV. 0 

Page : 2 
Acquisition date : 1-MAY-1999 00:30:13 

Total number of lines in spectrum 1 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 1 100.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CS-137 30. OOY 1.00 2.9413+02 2.941E+02 O.O24E+O2 0.83 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

--------- - - - - - - - - - 
Total Activity : 2.9413+02 2.941E+02 

Grand Total Activity : 2.9413+02 2.941E+02 

Flags: "K" = Keyline not found 
"3" = Manually edited 

@sM1t = Manually accepted 
#*A8* = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : S99T551-SAM 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-4 6 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-8 5 
SR-8 5 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG-11OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 
XE-13lm 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 

AG-108m 

TE-123m 

TE-125m 

Bckgnd 
sum 

1865. 
14. 

293. 
21. 
68. 

1693. 
34. 
37. 
54. 
29. 
25. 
32. 

1903. 
1004. 
1004. 
10. 
38, 
40. 
56. 

1225. 
428. 
48. 

1618, 
1581. 
1708. 
1945. 
435. 
1975. 
1750. 
1523. 
1614. 
1926. 
1646. 
427. 
41. 
15. 

1972. 
725. 

9. 
1886. 
1886. 
1886. 
1863. 

24. 
1627. 
1528. 
1564. 
1720. 
515. 
1723. 
1539. 

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-1668 REV. 0 

Page : 3 
Acquisition date : 1-MAY-1999 00:30:13 I 

MDA 
(uCi/L) 

6.06453+00 
1.61083-01 
6.13953+00 
2.67673-01 
2.61843-01 
4.08963+00 
1.5071E-01 
1.58153-01 
1.82183-01 
3.08433-01 
1.89733-01 
3.60823-01 
6.32783-01 
1.14043+02 
5.15783-01 
1.7674 E-01 
7.09373+01 
1.67413-01 
7.55283-01 
5.8215E-01 
7.80813+00 
1.71313-01 
1.06003+01 
8.15123-01 
7.79433-01 
3.38503-01 
3.88253-01 
1.98023+00 
1.07463+02 
1.18413+02 
5.60743-01 
1.45563+01 
7.21693-01 
3.86623-01 
1.60773-01 
7.27963-01 
3.61313-01 
1.80683+00 
1.54053-01 
5.78603-01 
2.54393+00 
5.08353+00 
1.02243+00 
5.23443-01 
1.20513+00 
7.13253-01 
1.67633+00 
4.52123-01 
4.00923-01 
5.80473+00 
8.22173+01 



HNF-1668 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T551-SAM Acquisition date : 1-MAY-1999 00:30:13 

Bckgnd Energy 
Nuclide sum (kev) 

BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-2 3 5 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

66. 
2184. 
546. 

1755. 
2086. 
2420. 

68. 
1628. 
1616. 
1504. 
1657. 
1995. 

36. 
1436. 
2390. 
1627. 
1689. 

38. 
1713. 
1899. 
1466. 
1578. 

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) 

2.72113+00 
8.38703-01 
9.55563-01 
5.09603+00 
9.16043+00 
9.48123+00 
8.32833-01 
3.27113+01 
1.53523+00 
5.88433+02 
1.03333+00 
3.24503+02 
2.73703+01 
2.16563+01 
5.72993-01 
3.19133+00 
1.27403+00 
6.56993-01 
1.36563+00 
4.45823+03 
2.88293+00 
8.85983-01 
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1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 Laboratory Counting Room 1-MAY-1999 06:22:07.59 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 29530 
Sample ID: S99T551-DUP 
Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 

Geometry: 42 
File Number: dka300:[spec.GEA2]2g2481.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:31:15.96 sec 
Dead Time: 0.8% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 1-MAY-1999. 03:50:04.53 
Decayed to: 1-MAY-1999 03:50:04.53 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 

Removed by: 

~~~ 

Verified by: 

Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err 

0 661.49* 73312 1.46 1322.98 1315 16 0.8 
0 1460.48* 29 1.89 2921.07 2913 15142.9 

L* * *********** 

Fit Nuclides Activity 
UCi/L 

CS-137 
K-40 

355. 
2.17 
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Summary of Nuclide Activity 
Sample ID : S99T551-DUP 

HNF-1668 REV. 0 

Page : 2 
Acquisition date : 1-MAY-1999 03:50:04 

Total number of lines in spectrum 2 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 2 100.00% 

Nuclide Type : 

Nuclide Hlife Decay uCifL uCi/L 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr 

y -. ?- 

CS-137 30.00Y 1.00 3.5553+02 3.555E+02 

Total Activity : 3.5763+02 3.5763+02 
- - - - - - - - - - - - - - - - - - 

Decay C o n  2-Sigma 
2-Sigma Error %Error Flags 

-4.- 

0.0273+02 

Grand Total Activity : 3.5763+02 

Flags: "K8I = Keyline not found 
"E8I = Manually edited 

3.576E+O2 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 
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HNF-1668 REV. 0 
Minimum Detectable Activity Report 
Sample ID : S99T551-DUP 

Nuclide 

BE-7 
NA-24 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-8 5 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RUM-106 

CD-109 
AG- 11 OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

AG- 10 8m 

TE-123m 

TE-125m 

XE-131m 

Bckgnd 
Sum 

2147. 
14. 
29. 
47. 

1972. 
43. 
50. 
36. 
50. 
22. 
29. 

2185. 
1200. 
1199. 

8. 
37. 
45. 
71. 

1479. 
477. 
65. 

1887. 
1930. 
2052. 
2206. 
574. 

2300. 
1979. 
1835. 
1936. 
2268. 
1902. 
551. 
54. 
18. 

2225. 
890. 
10. 

2308. 
2188. 
2188. 
2304. 

29. 
1864. 
1816. 
1856. 
2096. 
586. 
2085. 
1865. 

71. 

Energy 
(J=V) 

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 : 1-MAY-1999 03:50:04 

MDA 
(uCi/L) 

6.50093+00 
1.60463-01 
3.12243-01 
2.20933-01 
4.40943+00 
1.66263-01 
1.81103-01 
1.50683-01 
3.96463-01 
1.80333-01 
3.47603-01 
6.77523-01 
1.24493+02 
5.62883-01 
1.61383-01 
6.99223+01 
1.76203-01 
8.45013-01 
6.38523-01 
8.22703+00 
1.97873-01 
1.14363+01 
8.99593-01 
8.53323-01 
3.60233-01 
4.44623-01 
2.13473+00 
1.14203+02 
1.29823+02 
6.13303-01 
1.57833+01 
7.75023-01 
4.37773-01 
1.83673-01 
7.80103-01 
3.83473-01 
1.99773+00 
1.58083-01 
6.39223-01 
2.73703+00 
5.46943+00 
1.13533+00 
5.71713-01 
1.28853+00 
7.76523-01 
1.82393+00 
4.98473-01 
4.26743-01 
6.37753+00 
9.03933+01 
2.81923+00 
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HNF-1668 REV. 0 
Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T551-DUP Acquisition date : 1-MAY-1999 03:50:04 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-23.2 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 

PU-239 
AM-241 
AM-243 

NP-239 

Bckgnd Energy MDA 
Sum (kev) (uci/L) 

2450. 
591. 

1953. 
2405. 
2812. 

75. 
1882. 
1880. 
1774. 
1913. 
2259. 

39. 
1746. 
2795. 
1865. 
1971. 

30. 
2022. 
2277. 
1736. 
1894. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 

1001.03 
63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

8.87583-01 
9.93493-01 
5.37463+00 
9.82673+00 
1.02113+01 
8.71423-01 
3.51343+01 
1.65443+00 
6.38193+02 
1.10913+00 
3.45013+02 
2.84613+01 
2.38453+01 
6.19143-01 
3.41373+00 
1.37473+00 
5.89153-01 
1.48213+00 
4.87553+03 
3.13303+00 
9.69533-01 
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. HNF-1668 REV. 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 Laboratory Counting Room 1-MAY-1999 09:01:10.55 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 29530 
Sample ID: S99T554-SAM 
sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 

Geometry: 42 
File Number: dka3OO:[spec.GEA2]2g2482.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:31:33.33 sec 
Dead Time: 1.0% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 1-MAY-1999 06:29:07.84 
Decayed to: 1-MAY-1999 06:29:07.84 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: SLH2 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

Removed by: - 
Verified by: 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 661.48* 130963 1.47 1322.96 1315 16 0.6 CS-137 635. 
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.. . 
Summary of Nuclide Activity 
Sample ID : S99T554-SAM 

HNF-1668 REV. 0 

Acquisition 

Total number of lines in spectrum 1 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 1 

Page : 2 
date : 1-MAY-1999 06:29:07 

100.00% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uCifL 2-Sigma Error %Error Flags 
CS-137 30.00Y 1.00 6.3503+02 6.350E+02 0.0363+02 0.56 -- ----- -- --------- 

Total Activity : 6.3503+02 6.3503+02 

Grand Total Activity : 6.3503+02 6.350E+02 

Flags: "K" = Keyline not found 
"E" = Manually edited 

*IM*I = Manually accepted 
*#A** = Nuclide specific abn. limit 



HNF-1668 REV. 0 

Minimum Detectable Activity Report Page : 3 
Acquisition date : 1-MAY-1999 06:29:07 Sample ID : S99T554-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 
5’3-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
R U M -  10 6 
AG-108m 
CD-109 
AG-11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 

XE-13lm 

Bckgnd 
sum 

3903. 
21. 

288. 
14. 
55. 

3312. 
40. 
33. 
36. 
24. 
23. 
34. 

3854. 
2137. 
2138. 

9. 
38. 
49. 
48. 

2491. 
847. 
57. 

3291. 
3492. 
3613. 
3806. 
848. 

4126. 
3619. 
3207. 
3464. 
3827. 
3456. 
831. 
37. 
21. 

3815. 
1517. 

17. 
3863. 
3806. 
3806. 
3871. 

26. 
3312. 
3194. 
3163. 
3549. 
993. 

3637. 
3114. 

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 1 L) 

8.73723+00 
1.90473-01 
6.08083+00 
2.22903-01 
2.36703-01 
5.69743+00 
1.62163-01 
1.48903-01 
1.50013-01 
2.85353-01 
1.83143-01 
3.73093-01 
8.97043-01 
1.65443+02 
7.48483-01 
1.66693-01 
7.04153+01 
1.83263-01 
7.02253-01 
8.25883-01 
1.08943+01 
1.85083-01 
1.50543+01 
1.20593+00 
1.12863+00 
4.71793-01 
5.38003-01 
2.85093+00 
1.53903+02 
1.7104E+02 
8.17793-01 
2.04423+01 
1.0410E+00 
5.35063-01 
1.54343-01 
8.38513-01 
5.00693-01 
2.59653+00 
2.01553-01 
8.24753-01 
3.59933+00 
7.19253+00 
1.46773+00 
5.40553-01 
1.71173+00 
1.02653+00 
2.37383+00 
6.46803-01 
5.52723-01 
8.39823+00 
1.16453+02 
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HNF-1668 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T554-SAM Acquisition date : 1-MAY-1999 06:29:07 

Nuclide 

BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 

U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-2 4 3 

TH-234 

Bckgnd 
Sum 

47. 
4337. 
955. 

3452. 
4168. 
4863. 

81. 
3361. 
3263. 
3032. 
3234. 
4219. 

44. 
3168. 
4821. 
3313. 
3416. 

33. 
3508. 
3922. 
3087. 
3270. 

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) 

2.33183+00 
1.17773+00 
1.25653+00 
7.13433+00 
1.29013+01 
1.33943+01 
9.03913-01 
4.67923+01 
2.17253+00 
8.31683+02 
1.43763+00 
4.69973+02 
3.00323+01 
3.20093+01 
8.11043-01 
4.53443+00 
1.80413+00 
6.15213-01 
1.94603+00 
6.38053+03 
4.16373+00 
1.27003+00 



. .  - HNF-1668 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 1-MAY-1999 11:41:18.94 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Worklist #: 29530 
Sample ID: S99T554-DUP 
Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA2 
File Number: dka300:[spec.GEA2]2g2483.cnf 
Geometry: 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:31:32.32 sec 
Dead Time: 1.0% 

Removed by: 

Verified by: 

5 h 9 9  

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 1-MAY-1999 09:09:18.31 
Decayed to: 1-MAY-1999 09:09:18.31 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: SLH2 
Background Subtract: DKA300:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 661.48* 136106 1.48 1322.96 1315 16 0.6 
0 1460.32* 38 2.00 2920.77 2911 18112.0 

CS-137 
K-4 0 

660. 
2.84 

3986 



HNF-1668 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T554-DUP 

Page : 2 
Acquisition date : 1-MAY-1999 09:09:18 

Total number of lines in spectrum 2 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 2 100.00% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi f L uci f L 2-Sigma Error 
_ I ?  1.,8z-v&9" .I -5  r: e m  &." L, . o m  J . I m + u o  

CS-137 30.00Y 1.00 6.5993+02 6.5993+02 0.0373+02 

- -  ^ ^  

--------- -- ------- 
Total Activity : 6.6273+02 6.6273+02 

Grand Total Activity : 6.6273+02 6.6273+02 

Flags: "K" = Keyline not found 
"3" = Manually edited 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

397 



Minimum Detectable Activity Report 
Sample ID : S99T554-DUP 

Nuclide 

BE-7 
NA-2 4 
AR-41 
SC-46 
CR-5 1 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
RR-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 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

AG- 10 8m 

TE-123m 

XE-13lm 

Bckgnd 
Sum 

4105. 
14. 
25. 
49. 

3502. 
47. 
40. 
44. 
34. 
26. 
31. 

3832. 
2198. 
2197. 

8. 
38. 
53. 
72. 

2599. 
931. 
66. 

3452. 
3703. 
3775. 
3968. 
923. 

4336. 
3634. 
3207. 
3592. 
3911. 
3475. 
894. 
58. 
17. 

3904. 
1585. 

14. 
4049. 
4001. 
4001. 
3964. 

39. 
3568. 
3313. 
3189. 
3836. 
1021. 
3766. 
32.76. 

70. 

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 

HNF-1668 REV. 0 

Page : 3 
Acquisition date : 1-MAY-1999 09:09:18 

MDA 
(uci / L) 

8.95803+00 
1.61103-01 
2.93083-01 
2.2440E-01 
5.85693+00 
1.73163-01 
1.63243-01 
1.65803-01 
3.31433-01 
1.93743-01 
3.55213-01 
8.94523-01 
1.67733+02 
7.58603-01 
1.58233-01 
7.09573+01 
1.89413-01 
8.50003-01 
8.43403-01 
1.14153+01 
1.98993-01 
1.54143+01 
1.24153+00 
1.15343+00 
4.81643-01 
5.60923-01 
2.92163+00 
1.54223+02 
1.71053+02 
8.32653-01 
2.06643+01 
1.04393+00 
5.54733-01 
1.88713-01 
7.61593-01 
5.06473-01 
2.65303+00 
1.85053-01 
8.44203-01 
3.68963+00 
7.37313+00 
1.48503+00 
6.52363-01 
1.77623+00 
1.04523+00 
2.38353+00 
6.72143-01 
5.60233-01 
8.54483+00 
1.19413+02 
2.80063+00 

398 



, . .  . HNF-1668 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T554-DUP Acquisition date : 1-MAY-1999 09:09:18 

Nuclide Sum (kev) (uci / L) 
Bckgnd Energy MDA 

PB-212 
BI-214 
PB-2 14 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-2 3 9 
AM-241 
AM-243 

4395. 
1003. 
3632. 
4385. 
5134. 

84. 
3542. 
3405. 
3170. 
3372. 
4355. 

41. 
3251. 
5119. 
3566. 
3541. 

41. 
3653. 
3821. 
3234. 
3362. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.3.4 
1001.03 

63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

1.18543+00 
1.28683+00 
7.31543+00 
1.32303+01 
1.37593+01 
9.16193-01 
4.80283+01 
2.21873+00 
8.50283+02 
1.46783+00 
4.77443+02 
2.88843+01 
3.24183+01 
8.35483-01 
4.70313+00 
1.83643+00 
6.77853-01 
1.98563+00 
6.29863+03 
4.26053+00 
1.28763+00 

399 



HNF-1668 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 29530 

Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 

* 222-S Laboratory Counting Room 1-MAY-1999 15:56:32.72 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Sample ID: S99T555-SAM Removed by: 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GFA2 Verified by: 
File Number: dka300:[spec.GEA2]2g2485.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:31:35.77 sec 
Dead Time: 1.1% 

Geometry : 42 7- 99 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 1-MAY-1999 13:24:26.13 
Decayed to: 1-MAY-1999 13:24:26.13 

Analysis Library: ENVGEA 
Standard Deviations: 2 

Analyst: SLH2 
Background Subtract: DKA300:[SPEC.GEA2]2GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uci/L 

0 661.50* 133473 1.48 1322.99 1315 16 0.6 
0 1460.47* 52 2.37 2921.05 2912 16 84.8 
0 1764.29* 16 1.89 3528.82 3520 14107.3 

CS-137 647. 
K-40 3.85 



Summary of Nuclide Activity 
Sample ID : S99T555-SAM 

HNF-1668 REV. 0 

Page : 2 
Acquisition date : 1-MAY-1999 13:24:26 

Total number of lines in spectrum 3 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 3 100.00% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr 

Nuclide Hlife Decay uCi/L uCi/L - -  - - 1 --, _. I nn ? x&g&gp~ 3.048%##- 
CS-137 30.00Y 1.00 6.4713+02 6.4713+02 

Total Activity : 6.5103+02 6.510E+02 
--------- --------- 

Decay Corr 2-Sigma 
2-Sigma Error 

7 9  " n 
O.O36E+O2 

Grand Total Activity : 6.5103+02 

Flags: qlKsl  = Keyline not found 
"E" = Manually edited 

6.510E+02 

rrMrt = Manually accepted 
"A" = Nuclide specific abn. limit 



HNF-1668 REV. 0 

Minimum Detectable Activity Report Page : 3 
Sample ID : S99T555-SAM Acquisition date : 1-MAY-1999 13:24:26 

Nuclide 

BE-7 
NA-24 
AR-41 
SC-46 
CR- 5 1 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG- 11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

XE-13lm 

Bckgnd 
sum 

3996. 
21. 
26. 
50. 

3473. 
53. 
43. 
46. 
27. 
29. 
31. 

3810. 
2120. 
2120. 

6. 
36. 
41. 
70. 

2540. 
913. 
61. 

3397. 
3510. 
3761. 
3921. 
937 * 

4167. 
3477. 
3116. 
3533. 
3896. 
3384. 
936. 
34. 
12. 

3844. 
1550. 
11. 

3977. 
3920. 
3920. 
3843. 

20. 
3437. 
3269. 
3170. 
3769. 
988. 

3788. 
3058. 

74. 

Energy 
(kev) 

477.59 
1368.55 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 

1435.86 
165.85 
537.31 

1596.21 
145.44 
133.51 
133.51 
121.78 
1274.51 
86.54 

482.18 
67 :75 

279.20 
569.70 
277.36 
46.50 

727.18 

MDA 
(uCi / L) 

8.83883+00 
1.89753-01 
2.95473-01 
2.26093-01 
5.83293+00 
1.83463-01 
1.68983-01 
1.68533-01 
2.99413-01 
2.02573-01 
3.55453-01 
8.91973-01 
1.64783+02 
7.45343-01 
1.44033-01 
6.85423+01 
1.69523-01 
8.41183-01 
8.33943-01 
1.13013+01 
1.91293-01 
1.52913+01 
1.20893+00 
1.15133+00 
4.78763-01 
5.65003-01 
2.8646E+00 
1.50883+02 
1.68633+02 
8.25763-01 
2.06263+01 
1.03033+00 
5.67173-01 
1.48023-01 
6.50243-01 
5.02563-01 
2.62363+00 
1.66393-01 
8.36733-01 
3.65253+00 
7.29843+00 
1.46233+00 
4.77973-01 
1.74363+00 
1.03823+00 
2.37633+00 
6.66333-01 
5.51233-01 
8.56863+00 
1.15413+02 
2.87443+00 



HNF-1668 REV. 0 . 
Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T555-SAM Acquisition date : 1-MAY-1999 13:24:26 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd 
Sum 

4336. 
961. 

3475. 
4249. 
5072. 

76. 
3398. 
3365. 
3056. 
3465. 
4219. 

30. 
3061. 
4996. 
3439. 
3441. 

40. 
3688. 
3951. 
3063. 
3345. 

Energy 
( kev ) 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
245.34 
1001.03 

63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uci/L) 

1.17753+00 
1.26003+00 
7.15993+00 
1.30253+01 
1.36763+01 
8.75383-01 
4.70453+01 
2.20583+00 
8.35003+02 
1.48763+00 
4.70003+02 
2.52683+01 
3.14693+01 
8.25523-01 
4.61953+00 
1.81073+00 
6.70033-01 
1.99483+00 
6.40423+03 
4.14763+00 
1.28433+00 

403 



HNF-1668 REV. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 1-MAY-1999 21:44:39.01 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 29530 
Sample ID: S99T555-DUP 
Sample Size: 1.00000E-04 L 
Dilution Factor: 1.00000E+00 

Detector ID: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
GEA2 
dka3OO:[spec.GEA2]2g2486.cnf 
42 
0 02:30:00.00 sec 
o 02:31:32.69 sec 
1.0% 

>>>>>>>>>> NALY 
Sample Count Time: 
Decayed to: 
Standard Deviations: 
Analysis Library: 

IS INFORMATION <<<<<<<<<< 
1-MAY-1999 19:12:37.09 
1-MAY-1999 19:12:37.09 
2 

- ENVGEA 
Ana1;st: EMB 
Background Subtract: DKA3OO:[SPEC.GEA2]2GBACK 

Verified by: 

LA.- . ? Y v y ? ?  

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 23-SEP-1998 19:57:04.05 
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 661.52* 131896 1.47 1323.03 1315 16 0.6 
0 1460.60* 37 1.72 2921.33 2912 17110.4 

CS-137 
K-4 0 

639. 
2.79 

404 



. 9 HNF-1668 REV. 0 

Summary of Nuclide Activity 
Sample ID : S99T555-DUP Acquisition date : 

Page : 2 
1-MAY-1999 19:12:37 

Total number of lines in spectrum 2 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 2 100.00% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error 
+ n w  i nn - 7 ?%v+nn ? . ? a m d -  

CS-137 30. OOY 1.00 6.3953+02 6.395E+02 0.0363+02 0.56 --------- -------- - 
Total Activity : 6.4233+02 6.4233+02 

Grand Total Activity : 6.4233+02 6.4233+02 

Flags: l*K1* = Keyline not found **M** = Manually accepted 
l*E** = Manually edited **A** = Nuclide specific abn. limit 



b b 
HNF-1668 REV. 6 

Minimum Detectable Activity Report 
sample ID : S99T555-DUP 

Nuclide 

BE-7 
NA-24 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
XR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG- 10 8m 
CD-109 
AG- 110M 
SN-113 
TE-123m 
SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

TE-125m 

XE-131m 

Bckgnd 
sum 

4030. 
20. 
27. 
62. 

3411. 
40. 
57. 
39. 
35. 
22. 
37. 

3822. 
2053. 
2052. 

9. 
39. 
37. 
40. 

2508. 
903. 
46. 

3256. 
3306. 
3549. 
3820. 
933. 

4087. 
3538. 
3184. 
3534. 
3896. 
3396. 
878. 
34. 
10. 

3920. 
1491. 

5. 
3948. 
3959. 
3959. 
3813. 

20. 
3287. 
3220. 
3065. 
3732. 
926. 

3711. 
3076. 

48. 

Page : 3 
Acquisition date : 1-MAY-1999 19:12:37 

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 

406 

8 
1 
3 
2 
5 
1. 

MDA 
uci/L) 

87 67E+00 
88053-01 
02293-01 
5097E-01 
7810E+00 
62003-01 

1.92523-01 
1.55843-01 
3.35033-01 
1.80023-01 
3.88283-01 
8.93353-01 
1.62173+02 
7.33413-01 
1.68443-01 
7.12813+01 
1.62043-01 
6.51113-01 
8.28663-01 
1.12423+01 
1.68273-01 
1.49753+01 
1.17363+00 
1.1187E+00 
4.72633-01 
5.64003-01 
2.83743+00 
1.52203+02 
1.70443+02 
8.25953-01 
2.06253+01 
1.03213+00 
5.49683-01 
1.48123-01 
6.13073-01 
5.07463-01 
2.57423+00 
1.19943-01 
8.33763-01 
3.67033+00 
7.33463+00 
1.45683+00 
4.80933-01 
1.70553+00 
1.03063+00 
2.33693+00 
6.63063-01 
5.34023-01 
8.48293+00 
1.15743+02 
2.35773+00 



HNF-1668 REV. 0 . .  

I b 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T555-DUP Acquisition date : 1-MAY-1999 19:12:37 

Bckgnd Energy 
Nuclide Sum (keV 

PB-212 4279. 238.63 1 
BI-214 ,972. 609.31 1 
PB-214 
RA-224 
RA-226 
AC-2 2 8 
TH-2 2 8 
TH-2 2 9 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

3515. 
4273. 
4941. 

83. 
3390. 
3334. 
3135. 
3407. 
4080. 

30. 
3126. 
4879. 
3289. 
3402. 

37. 
3467. 
3962. 
3047. 
3169. 

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 

161.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
uCi/L) 

169 8 E+O 0 
2 67 1E+00 

7.19843+00 
1.30613+01 
1.34993+01 
9.13253-01 
4.69933+01 
2.19593+00 
8.45563+02 
1.47523+00 
4.62263+02 
2.53513+01 
3 .'1798E+01 
8.15843-01 
4.51823+00 
1.8005E+00 
6.46163-01 
1.93493+00 
6.41283+03 
4.13673+00 
1.25043+00 



worklistdata2 Version 3.0 01/04/99 Page: I 
04/14/99 08.55 HNF-1668 REV. 8 

LABCORE Completed Worklist Report for Worklist# 29188 

Analyst: scl Instrument: AB12 Book#: 
Method LA-220-101 Rev/Mod 

Worklist Comment: U103 GRAB2, @SR90-01, STD=l.OmL. SS by Ludlum. skm 

SeqType Sampl&RA Test Matrix Actual Found DL or Yield Unit 
. . . . . . . . . . . . . . . . . . . . . 

0 BSR90-01 SR90-01 LIQVID 1 7.75B-4 7.750.-004 uci nG 

1.14BtOl 

Final page for worklist# 29188 

Analyst Signature Date Analyst Signature Date 

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

408 



'7 
Page: 1 HNF-I 668 REV. 0 04/07/99 08:21 

ws2 LABCORE Data Entry Template for Worklist# 29188 

Analyst: 5.L Instrument: AB00 j> Book# 466f7 

Method LA-220-101 Rev/Mod G- 4' 
Worklist Comment: U103 GRAB2, @SR90-01, STD=l.OmL. S S  by Ludlum. skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

3 BLNK/BKG 

@SR90-01 LIQUID 

@SR90-01 LIQUID 

@SR90-01 LIQUID 

4 SAMPLE S99T000538 0 @SR90-01 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: SR90-01 , SR90-01C. SR90-01E 

5 DUP S99T000538 0 @SR90-01 LIQUID 

6 SAMPLE S99T000547 0 @SR90-01 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

7 DUP S99T000547 0 @SR90-01 LIQUID 

8 SAMPLE S99T000549 0 @SR90-01 LIQUID 99000104 U-103 GRAB2 
Analytes Requeseed: SR90-01 , SR90-01C. SR90-01E 

9 DUP S99T000549 0 

Ju %* +-/j- 
Signature Date 

@SR90-01 LIQUID 

Final page for worklist # 29188 

Signature Date 

Data Entry Comments: 

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

109 



WORKBOOKPAGE: STDl 4 pY bd7< 44  HNF-1668 REV. O 

Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 

RS*DF*DDF*I OOO/((CI +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SSREC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000)) 
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)’I .96) 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=O OR REPLACE RS WITH Lc IF RS<O 

SCL Date: 14-Apr-99 

SAC Date: /rp&a 
STANDARD.V.51 REV2.O 22010NML 

410 
04\14/99 06:47:06 



rARE WEIGHT 
(ET WEIGHT 

sample Point It 
u - io3  GRABZ UPERCENT CARRIER RECOVERY 91.1% 

(Jll s’l 

@ HNF-1668 REV. 0 
WORKBOOK PAGE: BLANK2 4 

ROSS WEIGHT 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 

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 Recovery ((WZ-Wl) I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG * CT)p1.96 
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) I 100 

Sr-89\90 CONC in VCiIL Replace RS with RMAX if RSc=Lc and R S = O  or Replace RS with Lc if RScO 

n 

pCiImL 

Sr-89/90 CONCENTRATION 7.75E-04 pCiImL 

RELATIVE COUNTING ERROR 63.8% 

DETECTION 
LEVEL 

6.06E-04 

SCL Date: 14Apr-99 
SAC Date: /YQLpF 

BLANK.WB1 REV 2.0 

411 
04/14/99 06:47:09 



RlTlCAL LEVEL 
ME OF SEPARATION 

1-90 EFFICIENCY FACTOR 
7max 

HNF-1668 REV. o 

Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS*DF*DDF/((Cl +C2*(1-e to the power of ((-natural log 2)/64.2*DT))pSS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((WZ-Wl) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))^1.96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) ' 24) + (TOC - ST) I100 

Replace RS with RMAX if RSc=Lc and RS=O or Replace RS with Lc if RS<O 

nalyst: SCL Date: 14-Apr-99 
Signature of Chemist: SAC Date: f 7 ' 9 ~ 9 9  - 

SAMPLE.WB1 REV 2.0 22010NML 

43.2 
04/14/99 06:47:14 



L+lleCi HNF-1668 REV. 6 

EVEL 
PARATION 

nalyst: SCL Date: 14-Apr-99 

a:(!&L SAC Date: /yQ& 99 .~ Signature of Chemist: 
SAMPLE.WB1 REV 2.0 22010NML 

43.3 
04/14/99 06:47:16 



1-90 EFFICIENCY FACTOR 
imax 

Sample Count Rate (Rs) = (Total Counts VC) / Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCYL 
RS*DF*DDF/((CI +C2*(1-e to the power of ((-natural log 2)/64.2*DT))pSS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovely (pN2-WI) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*I .96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O 

DETECTION 
Sr-89/90 CONCENTRATION 1.08E+01 pCilmL LEVEL 

RELATIVE COUNTING ERROR 0.3% 6.02E-04 
pCi/mL 

DFRCFNT C A R R I F R  R F C n V F R V  sn 'I% 

nalyst: - SCL Date: 14-Apr-99 
Signature of Chemist: P& SAC Date: /c/L&v99 

SAMPLE.WB1 REV 2.0 22010NML 

1:\2201 ON\OUN9188.WB1 

414 
04/14/99 08:55:27 



HNF-1668 REV. O 
WORKBOOK PAGE: DUP7 

Sr-89/90 CONC in pCVL 
RS'DF*DDF/((CI +C2*(1-e to the power of ((-natural log 2)/64.2*DT))~SS*REC'2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovely ((W2-Wl) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of VC + BKG * CT) / (TC - BKG * CT))*I .96 
Percent Carrier Recovely = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RS<O 

nalyst: A SCL Date: 14-Apr-99 
Signature of Chemist: @c? ,' L A  SAC Date: ly& 99 

SAMPLE.WB1 REV 2.0 22010NML 

415 
04/14/99 06:47:19 



Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS*DF*DDF/((CI +C2'(1-e to the power of ((-natural log 2)/64.2'DT))pSVREC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*I .96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RScO 

nalyst: SCL Date: 14Apr-99 
(% SAC Date: / y  Q- 99 Signature of Chemist: - - 

SAMPLE.WB1 REV2.0 22010NML 

416 
04114199 06:47:22 



'ARE WEIGHT 
JET WEIGHT 

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS*DF*DDF/((CI+CZ*(l-e to the power of ((-natural log 2)/64.2*DT))~SS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and F:ec. = Fractional Carrier Recovety ((W.2-Wl) I (CVA * 0.1000)) 
Relative Counting Error = (The Squaraz Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RS<O 

DETECTION 
1.17E+01 

6.00E-04 
yCilmL 

SAMPLE WE1 REV 2 0 22010NML 

417 
04/14/99 06:47:27 



worklistdata2 Version 3.0 01/04/99 HNF-1668 REV. 0 Page: 1 
05/04/99 1357 

LABCORE Completed Worklist Report for Worklist# 29528 

Analyst: scl Instrument: AB12 Book#: 
Method: LA-220-101 RevIMod 

Worklist Comment: U-103 GRAB2, @SR90-01, STD= l.OmL, S S  by Ludlum. skm 

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

1 STD o 0 ~ ~ 9 0 - 0 1  8~90.01 SOLID 8.388-04 8 . 3 7 ~ 4  99.881 % R.aovmry 
0 BSR90-01 SR90-01C SOLID 100 9.068+01 90.600 % R.sovary 1 STD 

1 STD 0 BSR90-01 SP.90-018 SOLID 1.00 2.14Et00 a.140 % ct. X T ~ O  

Final page for worklist# 29528 

Analyst Signature Date Analyst Signature Date 

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

i 



Page: 1 HNF-1668 REV. 0 04/29/99 12:21 
ws2 LABCORE Data Entry Template for Worklist# 29528 

Analyst: J.L Instrument: ABOO /W BOOW ~LBJ-?  
Method LA-220-101 RevlMod E - 4 
Worklist Comment: U-103 GKAB2, @SR90-01, STD= l.OmL, S S  by Ludlum. skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @SR90-01 SOLID 

2 BLNK-PREP @SR90-01 SOLID 

3 BLNK/BKG @SR90-01 SOLID 

4 SAMPLE S99T000551 0 F @SR90-01 SOLID 99000104 U-103 GRAB2 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

5 DUP S99T000551 0 F @SR90-01 SOLID 

6 SAMPLE S99T000554 0 F @SR90-01 SOLID 99000104 U-103 GRAB2 
Analytes Requested: SR90-01 , SRgO-OlC, SR90-01E 

7 DUP S99T000554 0 F @SR90-01 SOLID 

8 SAMPLE S99T000555 0 F @SR90-01 SOLID 99000104 U-103 GRAB2 
AnalyteS Requested: SR90-01 , SR90-01C, SR90-01E 

9 DUP S99T000555 0 F @SR90-01 SOLID ' 

Final page for worklist # 29528 

Signature Date 

Data Entry Comments: 

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

419 



I 44 
HNF-1668 REV. 0 c;3 

WORKBOOK PAGE: STDl 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 

RS*DF*DDF*IOOO\((CI +C2'(1-e to the power of ((-natural log 2)\64.2*DT))pSS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) I (CVA * 0.1 000)) 
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) I100 

Sr-89\90 CONC in I.ICi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=O OR REPLACE RS WITH Lc IF RScO 

nalyst: SCL Date: 04-May-99 
Signature of Chemist: SAC Date: & 97 

STANDARDWBl REV 2.0 22010NML 

1:\2201 ON\OUN9528.WB1 
420 

05/04/99 11:12:19 



RlTlCAL LEVEL 
ME OF SEPARATION 

\4@ 
bLkQ HNF-1668 REV. G 

WORKBOOK PAGE: BLANK2 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O 
RS.1 OOO’DFI((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT))~SS*(Dg/L)’REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG * CT))*I .96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. scL 

ii i I  Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 
II 

nalyst - SCL Date: 04-May-99 
Signature of Chemist: - ( ) A l - l ! k z  SAC 

2 2 O l O N w  ELANK.WE1 REV 2.0 / /  
. 

1:WOI ON\OUW9528.WE1 

421 
05/04/99 11:24:30 



HNF-1668 REV. 0 
WORKBOOK PAGE: SAM4 4 

TIME OF COUNT 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/g 
RS'I OOO'DFI((C1 +C2'(1-e to the power of ((-natural log 2)/64.2*DT))~SS*(Dg/L)*REC'2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) I (CVA * 0,1000)) 
Relative Counting Error = Uhe Square Root of (TC + BKG * CT) / (TC - BKG * CT))^I .96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RScO 

DETECTION 
LEVEL 

3.11E-02 
pCilg 

nalyst: SCL Date: 04-May-99 
Signature of Chemist: SAC Date: g& 97 &aG- 

- 
SAMPLE.WB1 REV 2.0 22010NML / 

422 
05/04/99 11:2430 



RITICAL LEVEL 
ME OF SEPARATION 

/-90 EFFICIENCY FACTOR 
tmax 

HNF-1668 REV. 0 
WORKBOOK PAGE: DUP5 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/g 
RS*I OOO*DF/((CI +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))5S*(Dg/L)*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) / (CVA.* 0,1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*I .96 

Replace RS with RMAX if RSc=Lc and RS=O or Replace RS with Lc if RScO 

Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

DETECTION 
Sr-89/90 CONCENTRATION 7.29E+00 pCilg LEVEL 

RELATIVE COUNTING ERROR 2.2% 2.79E-02 
pCilg 

ERCENT CARRIER RECOVERY 90.4% 

nalyst: SCL Date: 04-May-99 
Signature of Chemist: SAC Date: 99 

SAMPLE.WB1 REV 2.0 22010NML / .  

11:24:30 
423 

05/04/99 



HNF-1668 REV. 0 

nalyst: SCL Date: 04-May-99 

Signature of Chemist: ea.=?9 SAC Date: 
SAMPLE.WB1 REV 2.0 22010NML 

,424 
05/04/99 11:24:30 



HNF-1668 REV. 0 
WORKBOOK PAGE DUP7 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O 
RS*lOOO*DFI((CI +C2’(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*(Dg/L)’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) I (TC - BKG * CT))*I .96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

nalyst: SCL Date: 04-May-99 
Signature of Chemist: SAC Date: 5% 79 

SAMPLE.WB1 REV 2.0 / 

4125 
05/04/99 11:24:30 



WORKBOOK PAGE: SAM8 

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RScO 
R S I  000*DF/((CI +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))’SS*(Dg/L)’REC’2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovety ((W2-WI) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG CT) / (TC - BKG * CT))’1.96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

hnalyst: SCL Date: 04-May-99 

SAMPLE.WB1 REV2.0 22010NML 

426 
05/04/99 11:26:50 



HNF-I 668 REV. 0 
WORKBOOK PAGE: DUP9 il 

Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 

RS*I OOO'DF/((CI +C2*(1-e to the power of ((-natural log 2)/64.2*DT))pSS*(Dg/L)*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)pI .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 VCilg Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O 

I 
I 

SAMPLE.WB1 REV2.0 22010NML / 

11:26:50 
427 

05/04/99 



.[data2 Version 3.0 01/04/99 ’ ~2/99‘10:42 
HNF-1668 Rm 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 29189 

Analyst: gll Instrument: AB18 Book#: 
Method: LA-953-104 RevlMod 

Worklist Comment: U103 GRAB2, @AM24101, STD=l.OmL,, SS by Ludlum. skm 

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

1 sm 0 OAK24101 AH24101 LIQUID 1.078-04 1.OlK-4 94.393 % R.coY.~~ 
1 s m  0 OAK24101 AK24101K LIQUID 1.0 1.91Kt00 1.910 0 Ct Error 
1 sln 0 ‘?AH24101 W 4 l O l Z  LIQUID 100. 8.508+01 85.000 % Recovery 

0 @AH24101 AM24101 LIQUID “Ci/mL 

. .  8 DVP S99T000549 0 @AM24101 AM24101 LIQUID 2.08E-2 2.068-2 0.966 RPD 

8 D m  S99T000549 0 OAK24101 AH24101T LIQUID 100.0 9.548+01 95.400 % Recovery 

Final page for worklist# 29189 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLWBKG) may not reflect the actual units: 



WF-I668 REV. 0 
04/09/99 06:l I , Page: 1 
ws2 aLABCORE Data Entry Template for Worklist# 29189 

d?@ “4 
Analyst: “FM Instrument: AM01 &$- Book# qh 85 7 
Method: LA-953-104 RevIMod 8 -,/ 
Worklist Comment: U103 GRAB2, @AM24101, STD=l.OmL, SS by Ludlum. skm 

S D e  Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

@AM24101 LIQUID 

@AM24101 LIQUID 

3 SAMPLE S99T000538 0 @AM24101 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: AM24101 , AM24101E, AM24101T 

4 DUP S99T000538 0 @AM24101 LIQUID 

5 SAMPLE S99T000547 0 @AM24101 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: AM24101 , AM24101E, AM24101T 

6 DUP 

7 SAMPLE 

8 DUP 

S99T000547 0 @AM24101 LIQUID 

S99T000549 0 @AM24101 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: AM24101 , AM24101E, AM24101T 

S99T000549 0 @AM24101 LIQUID 

bh 
$ Final page for worklist # 29189 

y - . s  -77 
Date 

7 4 / 9 3  

Data Entry Comments: 

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

"1.241 pCiIL=(C241 *Am-243 TracerValue' SPKV'DF~DDF'(1000mUL))1(C243~SS'(2220000dp~~Ci) )  
m.2431244pCilL1 (Cm' Am-243 T ~ ~ c B ~ V ~ I U B ' S P K V ' D F *  DDF'(lOOOmUL))l(C243'SS'(2220000dp~pCi)) 

dative Counting Error = Square Root of [(ll(Am-243 cpm + min)) + (1 I (Am-241 or Cm-2431244 cpm min))l * 1.96 ' 100 
m 243TracerRecovery=(TotalATC~untsITC -8kg)'(l IDetE~'C243'100IAm-241TacerValue'SPKV 

430 
04/22/99 



MNF-1668 REV, 0 

WORKBOOK PAGE: BLANK2 I 

m-241 pCilL=(C241 'Am-243 TracerValue^SPKV'DF'ODF'(1OOOmUL))I (C243'SS'(2220000dpmfpCi)) 
Cm-2431244pCilL= (Cm*Am-243 TracerValue'SPKV' DF' OOF*(iOOOmUL))I (C243'SS'(2220000dpmlpCi)) 

dative Counting Enor = Square Root of [(ll(Am-243 cpm' min)) + (1 I (Am343 or Cm-2431244 cpm ' min))] 1.96 + 100 
m243 TracerRecovery= (Total ATCounBITC -Bkg)'(llOetEM'CZA1'3001Am-243 TraeerValue'SPKV 

433 
04122199 



HNF-1668 REV. 6 

432 
04/22/99 

Count Time 
m 241 VCiIL = 
243I244 VCiIL = < 
- I 

SAMPLE 
0.54 

^ ^  

48 
1.5201 E+O 
1.4470E+0 

WORKBOOK PAGE: SAM3 1 

"1.241 pCllL = (C24t* Am-243 Tracervalue * SPKV. DF * DDF * (IOOOrnUL)) I (C243 * SS * (222OOOOdpmlpCi)) 
rn-2431244 pCilL = (Cm * Am-243 Tracer Value * SPKV' OF * DDF' (1000mUL)) I (C243 * SS * (2220000dprnl~Ci)) 

m 243TracerRec~very=(TotalATCountsI TC -Bkg)~(IIDetEM'C243'100IAm343TlacerValue'SPKV 



HNF-1668 REV. O 

m-241 pCilL=(C241"Am-243TracerValue'SPKV'DF' DDF~(1000mUL))l(C243'SS~(2220000dpmlpCi)) 
Cm-2431244uCilL= (Cm' Am-243 TracerValue*SPKV'DF' DDF~(1000mUL))I(C243'SS~(2220000dpmlpCi)) 

dative Counting Error = Square Root of [(ll(Am-243 cpm * mi")) + (1 I (Am-241 or Cm-2431244 cpm ' mi"))] * 1.96 * 100 
m 243TracerRecovery=(TotalATCountsI TC -Bkg)'(llDetEM'C243'1001 Am-243 TI~cBIV~IUQ'SPKV 

433 
04122199 



HNF-I668 RW. 0 

WORKBOOK PAGE: SAM5 

Am.241 pCilL= (C241 ~Am343T1acerValue'SPKV'DF'DDF*(1000mUL))1 (C243'SS'(2220000dp~pCi)) 
Cm.2431244pCi/L= (cm'Am-243TIacerValue'SPKV'DF'DDF'(1000mUL))I (C243'SS'(2220000dpmlpCi)) 

elitive Counting Error = Square Root of [(l/(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * mi"))] * 1.96 100 
m243 T r a ~ e r R e ~ o v e r y i  (Total ATCountsITC - ~ k g ) ' ( I I D e t E ~ ' C 2 4 3 ' 1 0 0 1  Am-243TracerValus'SPKV 

2.2% LEVELS I q i&y Relative Counting Error = 

434 
04/22/99 



MNF-1668 REV. 0 

WORKBOOK PAGE: DUPG 

48 
1.9495E+C 
1.6082E+C 

m-241 vCiIL= (C241 ̂ Am-243TracerValue'SPKV'DF* DDF'(1000mUL))I(C243'SS~(2220000dpml~Ci)) 
m-2431244 pCilL ii (Cm * Am-243 Tracer Value * SPKV' DF * DDF * (1OOOmUL)) I (CZ43 * SS * (222OOOOdpmlpCi)) 

dative Counting Error = Square Root of [(ll(Am-243 cpm ' min)) + (1 I (Am-241 or Cm-2431244 cpm * mi"))] * 1.96 * 100 
m243 TracerRecovely='(Total ATCountsITC. Bkg)'(1lDetEM.C243'1001Am-243TracerValue'SPKV 



HNF-I 668 REV. 0 

0.1 
495 
24.; 

" I  

WORKBOOK PAGE: SAM7 

m.24.I pCilL a (C24i * Am343 Tracer Value * SPKV' OF' DDF' (i000mUL)) I (C243'SS * (2220000dpmlpCi)) 
m.2431244 pCilL = (Cm * Am-243 Tracer Value * SPKV' DF * DDF * (i0OOmUL)) I (C243 * SS * (2220000dpmJpCi)) 

dative Counting Error = Square Root of [(1l(Am-243 cpm ' mi")) + (i I (Am-24i or Cm-2431244 cpm * mln))] * 1.96 * 100 
m 243TracerRecovery= (Total ATCounblTC.  Bkg)'(iIDetEff)'C243'i001Am-Z43TracerValue'SPKV 



HNF-1668 REV. 0 

0.01 
27: 

m-241 pCiIL = (C241* Am-243 Tracer Value' SPKV. DF * DDF' (10OOmUL)) I (C243 * SS * (222OOOOdpmlpCi)) 
m-2431244 pCiIL = (Cm * Am-243 Tracer Value * SPKV' DF' DDF' (lOoomUL)) I (C243 * SS * (2220000dpmlpC1)) 

Relative Counting Error = Square Root OF f(ll(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * mitt))] e 1.96 * 100 
m 243 Tracer Recovey = (Total AT Counts I TC - Bkg) * (1IDetEM * C243*100 I Am-243 Tracer V a l ~ e .  SPKV 

437 
04122199 



HNF-1668 REV. 0 

Peak 
ID 
1 
2 
3 
4 
5? 
6? 
7? 

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 
WL29189-STD-AM 

File ID: 13a1359.CNF 

Counted on: 4/21/99 @21:24 
Detector: AEA13 
Geometry number: 1 
Count time: 28803. Sec 

PEAX ANALYSIS 

Peak 
ID Isotope 
1 puna 

Am241 
2 Am243 
3 Pu242 
4 
5 
6 
7 

Totals: 

Peak height 
Initial Final 
1565.0 1565.0 
1657.0 1657.0 
24.3 24.3 
4.7 4.7 
5.0 5.0 
4.6 4.6 
3.7 3.7 

Peak center 
Initial Final 
303.057 303.057 
257.148 257.145 
174.006 174.002 
160.815 160.072 
132.297 131.879 
104.544 104.119 
82.870 82.226 

FWHM 
Initial Final 
12.000 4.888 
12.000 3.865 
122.000 1.000 
10.000 0.797 
10.000 2.267 
12.000 0.606 
6.000 2.632 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count 
Frac Exp. Obs. Diff. FWHM Rate c/m 
0.437 5.487 5.475 0.0120.02 43.76 

0.439 5.266 5.264 0.0020.02 43.91 
0.019 4.891 4.881 0.0100.00 1.94 
???? 4.817 0.97 
???? 4.688 0.30 
???? 4.560 0.25 
???? 4.459 0.27 

0.896 <--valid peaks only--> 89.60 

5.479 5.475 0.004 

----- - - - - - - - - - 

%err 
@95 
1.4 

1.4 
6.4 
14.4 
40.0 
39.5 
34.6 

Tau 
Initial 
6.000 
6.000 

61.000 
5.000 
5.000 
6.000 
3.000 

Final I 

2.566 
1.983 
0.100 
0.020 
0.324 
0.092 
0.280 

Activity 
d/m uCi/ea 
245.3 0.lllE-03 
187.9 0.8473-04 
179.1 0.8073-04 
7.8 0.3533-05 

DETECTOR CALIBRATION 
Energy(MEV) = 4.081 + (0.0046)*Channel 
Energy range (MeV): 4.081 TO 6.436 

(Data reduction compression factor: 1.) 
Efficiency = 0.2477 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
48028.0 
48028.1 

4156.6 
43871.4 

438 

% Recovery 
100.000 
100.000 
91.345 
8.655 



HNF-1668 REV. 0 
Spectrum 13a1359.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9431.7 

4 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
5 
5 
5 
4 
4 
4 
4 
3 

.. .. ... 

.2.. . 
I.... 2... .................. 2. .......................................................... 2 ............................................................. 2 
.2.......... 
.1.. . . ....... 1.. ........................ 1 ...................................................................... 1 .......................................... 1 
1.. . . . . 
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Raw Data D m 0  for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
2. 
10. 
9. 
10. 
4. 
6. 
9. 
9. 
13. 
5. 
12. 
16. 
17. 
17. 
18. 
21. 
26. 
21. 
36. 
51. 
50. 
106. 
230. 
760. 
489. 
136. 
120. 
336. 
1449. 
229. 
1. 
0. 
1. 
2. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

- 
0. 
0. 
4. 
3. 
4. 
10. 
7. 
10. 
9. 
12. 
9. 
9. 
10. 
19. 
13. 
17. 
22. 
23. 
22. 
40. 
25. 
46. 
67. 
106. 
259. 
889. 
308. 
118. 
132. 
429. 
1646. 
215. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
0. 
4. 
7. 
7. 
6. 
9. 
8. 
13. 
6. 

11. 
6. 
17. 
21. 
16. 
17. 
20. 
24. 
18. 
26. 
35. 
41. 
55. 
131. 
306. 
1050. 
196. 
129. 
178. 
488. 
1936. 
158. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 

0. 
0. 
6. 
3. 
6. 
4. 
7. 
9. 
14. 
12. 
11. 
5. 
9. 
12. 
20. 
20. 
17. 
26. 
28. 
31. 
24. 
36. 
56. 
124. 
318. 
1262. 
169. 
110. 
168. 
534. 
1826. 
120. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 

13a1359.CNF 
0. 0. 

2. 
9. 
6. 
10. 
8. 
9. 
9. 
5. 
13. 
13. 
26. 
14. 
15. 
13. 
21. 
19. 
26. 
25. 
28. 
40. 
50. 
75. 
127. 
351. 
1503. 
177. 
117. 
166. 
624. 
1424. 
115. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

9. 
6. 
4. 
9. 
7. 
13. 
9. 
11. 
14. 
13. 
18. 
14. 
12. 
18. 
18. 
19. 
22. 
26. 
28. 
45. 
48. 
94. 
179. 
419. 
1811. 
169. 
99. 
186. 
637. 
968. 
63. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 

HNF-1668 REV. 0 
0. 
2. 
4. 
4. 
5. 
9. 
7. 
4. 
12. 
12. 
9. 
17. 
13. 
19. 
12. 
20. 
17. 
16. 
22. 
33. 
43. 
55. 
102. 
167. 
498. 
1956. 
169. 
85. 
223. 
759. 
594. 
46. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
4. 
9. 
8. 
8. 
8. 
3. 
10. 
8. 
7. 
8. 
13. 
15. 
8. 

21. 
11. 
17. 
24. 
28. 
35. 
34. 
64. 
91. 
172. 
561. 
2038. 
165. 
112. 
268. 
857. 
436. 
18. 
0. 
0. 
3. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
2. 
6. 
8. 
6. 
5. 
12. 
9. 
5. 
12. 
9. 
11. 
6. 

11. 
19. 
22. 
14. 
18. 
24. 
27. 
39. 
51. 
104. 
184. 
663. 

1659. 
163. 
102. 
320. 
1029. 
349. 
5. 
0. 
0: 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  

0. 
7. 
8. 
5. 
4. 
13. 
14. 
13. 
10. 
7. 
8. 
15. 
16. 
18. 
15. 
24. 
21. 
21. 
35. 
19. 
49. 
52. 
90. 
243. 
677. 
1005. 
127. 
117. 
303. 
1196. 
324. 

3. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 

440 



HNF-1668 REV. 0 

Peak 
ID 
1 
2 
3? 

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 
WL29189-BLK-AM 

File ID: 14a1450.CNF 

Counted on: 4/21/99 @21:25 
Detector: AEA14 
Geometry number: 1 
Count time: 28806. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
761.5 761.5 253.881 253.881 12.000 4.711 
13.5 13.5 189.989 189.538 82.000 1.000 
2.6 2.6 172.546 172.036 6.000 0.397 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 
1 Am243 0.860 5.266 5.262 0.0040.02 23.30 1.9 
2 0.040 4.966 0.00 1.08 8.7 
3 ???? 4.886 0.04 175. - - - - - - - - - ----- 
Totals: 0.900 <--valid peaks only--> 24.38 

DETECTOR CALIBRATION 
Energy(MEV) = 4.094 + (0.0046)*Channel 
Energy range (MeV) : 4.094 TO 6.450 

(Data reduction compression factor: 1.) 
Efficiency = 0.2428 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
6.000 2.001 

41.000 0.100 
3.000 0.224 

TOTAL COUNT DATA: 

Total 
13004.0 
13004.0 
11725.9 
1278.1 

% Recovery 
100.000 
100.000 
90.171 
9.829 

Activity 
d/m uCi/ea 
96.9 0,4373-04 
4.5 0.201E-05 

Analyzed by: 
VR 



HNF-1668 REV. 0 
Spectrum 14a1450.CNF 

1 Legend: Raw = .... Modeled Peaks = l,21..l etc Display Max.: 5247.6 

2 
2 
2 
2 
2 
2 
3 
3 
2 
2 

.. .. 
1.. ... 1. ........... 1 .............................. 1 
....................................................................l. .......................... 1 .... 



Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
171 
18 1 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
1. 
3. 
3. 
5. 
1. 
5. 
7. 

10. 
7. 
7. 

10. 
15. 
17. 
31. 
31. 
69. 
159. 
718. 
71. 
14. 
1. 
3. 
9. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
2. 
3. 
0. 
2. 
1. 
3. 
2. 
1. 
3. 
3. 
3. 
7. 
9. 
4. 
16. 
8. 

14. 
22. 
22. 
46. 
59. 

222. 
751. 
58. 
15. 
2. 
1. 
6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
2. 
2. 
0. 
6. 
1. 
1. 
3. 
5. 
4. 
3. 
4. 
3. 
11. 
6. 
6. 
9. 
12. 
14. 
16. 
22. 
37. 
81. 

259. 
806. 
72. 
5. 
1. 
1. 
3. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
1. 
1. 
4. 
4. 
2. 
4. 
6. 
7. 
6. 
2. 
10. 
6. 
0. 
6. 

12. 
12. 
11. 
11. 
24. 
26. 
32. 
84. 

297. 
851. 
50. 
1. 
3. 
2. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

MNF-1668 REV. 0 
14a1450. CNF 
0. 
2. 
0. 
3. 
4. 
2. 
0. 
2. 
0. 
3. 
5. 
7. 
1. 
9. 
4. 
4. 
11. 
7. 
13. 
10. 
28. 
24. 
49. 
98. 

343. 
883. 
44. 
1. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
2. 
2. 
2. 
1. 
0. 
2. 
2. 
2. 
2. 
4. 
3. 
4. 
8. 
7. 
3. 
7. 
11. 
13. 
15. 
16. 
34. 
52 : 

131. 
371. 
723. 
35. 
2. 
3. 
7. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
0. 
2. 
2. 
3. 
4. 
6. 
2. 
0. 
3. 
2. 
5. 

12. 
3. 

14. 
11. 
22. 
39. 
47. 
120. 
448. 
493. 
48. 
0. 
2. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 

0. 
1. 
3. 
0. 
1. 
0. 
0. 
2. 
4. 
3. 
1. 
4. 
3. 
5. 
7. 
4. 
5. 

12. 
16. 
15. 
27. 
43. 
53. 

126. 
449. 
297. 
32. 
3. 
4. 
9. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 

0. 
2. 
1. 
2. 
0. 
1. 
4. 
0. 
6. 
2. 
5. 
3. 
5. 
3. 
3. 
7. 
10. 
11. 
14. 
13. 
24. 
32. 
64. 

145. 
534. 
158. 
25. 
0. 
4. 
12. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
2. 
1. 
1. 
1. 
2. 
3. 
1. 
5. 
5. 
5. 
3. 
7. 
9. 
9. 
13. 
14. 
19. 
36. 
76. 
176. 
569. 
103. 
28. 
0. 
2. 
6. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
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HNF-1668 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 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 PU238 

Am241 
3 Am243 

Totals: 

DATA REDUCTION REPORT 

SAMPLE 
S99T000538-SAM-A 

File ID: 15a1520.CNF 

Counted on: 4/21/99 @21:26 
Detector: AEA15 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
25.3 25.3 369.627 369.627 12.000 3.286 

1020.3 1020.3 300.286 300.285 12.000 6.527 
713.2 713.2 254.041 254.010 12.000 5.628 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
0.015 5.795 5.794 0.0010.02 1.00 8.9 

0.547 5.487 5.476 0.0110.03 36.47 1.5 

0.370 5.266 5.263 0.0030.03 24.68 1.8 

0.931 <--valid peaks only--> 62.14 

5.779 5.794 -.015 

5.479 5.476 0.003 

- - - - - - - - - ----- 

DETECTOR CALIBRATION 
Energy(MEV) = 4.094 + (0.0046)*Channel 
Energy range (MeV): 4.094 TO 6.449 

(Data reduction compression factor: 1.) 
Efficiency = 0.2433 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
32031.0 
32031.0 
29833.3 
2197.7 

% Recovery 
100.000 
100.000 
93.139 
6.861 

Tau 
Initial Final 
6.000 0.838 
6.000 2.391 
6.000 2.051 

Activity 
d/m uci/ea 

4.1 0.1853-05 
5.6 0.2543-05 

208.2 0.938E-04 
159.4 0.7183-04 
102.5 0.4613-04 

Analyzed by: 
VR 
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HNF-1668 REV. 0 
Spectrum 15a1520.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7230.6 

.. 
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I .  

Raw Date Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
17 1 
18 1 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
2. 
2. 
3. 
2. 
1. 
3. 
3. 
5. 
2. 
8. 
2. 
9. 
5. 
3. 
4. 
13. 
12. 
16. 
18. 
30. 
48. 
86. 

232. 
655. 
117. 
75. 
153. 
517. 
1166. 
108. 
2. 
1. 
0. 
7. 
23. 
29. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 

511 0. 

0. 
0. 
3. 
2. 
0. 
4. 
2. 
4. 
3. 
1. 
2. 
3. 
6. 
7. 
3. 
9. 
6. 
10. 
12. 
17. 
20. 
29. 
47. 
96. 
245. 
709. 
87. 
95. 
189. 
553. 
1046. 
88. 
1. 
0. 
1. 
4. 
18. 
29. 
0. 
0. 
0. 
0. 
2. 
4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 

0. 
0. 
2. 
2. 
4. 
3. 
1. 
2. 
0. 
2. 
2. 
3. 
6. 
7. 
4. 
10. 
9. 
10. 
15. 
18. 
20. 
47. 
56. 
105. 
269. 
814. 
105. 
88. 
194. 
628. 
862. 
45. 
0. 
1. 
4. 
8. 

21. 
7. 
0. 
0. 
0. 
0. 
2. 
5. 
0. 
0. 
0. 
0. 
1. 
0. 

0. 
0. 
0. 
1. 
1. 
3. 
2. 
2. 
3. 
8. 
4. 
6. 
4. 
2. 
4. 
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17. 
19. 
13. 
22. 
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590. 
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0. 
4. 
0. 
7. 
18. 
4. 
0. 
0. 
0. 
0. 
1. 
3. 
0. 
0. 
0. 
0. 
0 .  
0 .  
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0. 
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1. 
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13. 
18. 
27. 
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2. 
12. 
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0. 
0. 
0. 
0. 
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0. 
1. 
0. 
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3. 
0. 
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0. 
1. 
0. 
0. 

0. 
0. 
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1. 
1. 
2. 
2. 
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5. 
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3. 
3. 
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28. 
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23. 
0. 
0. 
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1. 
0. 
1. 
1. 
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0. 
0. 
0 .  
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0. 

0. 
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1. 
0. 
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6. 
6. 
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2. 
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4. 
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137. 
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1. 
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5. 
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0. 
2. 
0. 
0. 
0. 
4. 
4. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
2. 
2. 
3. 
1. 
2. 
2. 
3. 
0. 
5. 
3. 
4. 
6. 
6. 
7. 
7. 
7. 
18. 
16. 
20. 
22. 
49. 
77. 
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155. 
91. 
169. 
438. 
1119. 
140. 
0. 
0. 
0. 
8. 
15. 
26. 
0. 
0. 
0. 
1. 
1. 
2. 
2. 
0. 
0. 
0. 
0 .  
0. 
0 .  
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HNF-1668 REV. 0 

Peak 
ID 
1 
2 
3 

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 
S99T000538-DUP-A 

File ID: 16a1631.CNF 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Am241 

3 Am243 
Pu238 

Totals: 

Counted on: 4/21/99 @21:27 

Geometry number: 1 
count time: 28803. Sec 

Detector: AEA16 

PEAK ANALYSIS 

Peak height Peak center FhnM 
Initial Final Initial Final Initial Final 
35.7 35.7 367.828 367.828 10.000 4.073 

1349.4 1349.4 299.101 299.101 14.000 7.198 
892.2 892.2 253.092 253.082 12.000 5.283 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
0.015 5.795 5.782 0.0130.02 1.12 8.4 

0.589 5.479 5.466 0.0130.03 43.75 1.4 

0.374 5.266 5.254 0.0120.02 27.79 1.7 

0.979 <--valid peaks only--> 72.67 

5.779 5.782 -.003 

5.487 5.466 0.021 

- - - - - - - - - ----- 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 
Energy range (MeV): 4.090 TO 6.445 

(Data reduction compression factor: 1.) 
Efficiency = 0.2655 CPMIDPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
35631.0 
35631.0 
34884.1 
746.9 

I 

Tau 
Initial Final 
5.000 1.553 
7.000 3.483 
6.000 2.292 

Activity 
a / m  uCi/ea 
4.2 0.190E-05 
5.8 0.2613-05 

175.3 0.7903-04 
228.9 0.103E-03 
105.7 0.4763-04 

% Recovery 
100.000 
100.000 
97.904 
2.096 

Analyzed by: 
VR 

347 



Spectrum 16a1631.CNF 
1 Legend: Raw = .... Modeled Peaks = l121..l etc 

HNF-1668 REV. 0 

Display Max.: 9092.9 

3 . .3 ....... 3 ...................... 3. ............................................... 3 .............. 3. 
z.... . . . .2 .............. 2 ............................................ 2. ...................................................................... 2 ................. 2... .. 

1 
1 
1 
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Raw Data Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
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 

0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
3. 
3. 
1. 
1. 
3. 
3. 
1. 
2. 
3. 
6. 
18. 
51. 
254. 
859. 
111. 
47. 
132. 
688. 
1303. 
133. 
0. 
1. 
1. 
5. 
30. 
29. 
1. 
0. 
0. 
0. 
2. 
7. 
1. 
0. 
0. 
0. 
0. 
0. 
0 .  

0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
3. 
1. 
1. 
2. 
2. 
0. 
0. 
0. 
1. 
1. 
2. 
3. 
10. 
12. 
18. 
75. 
294. 
980. 
99. 
45. 
160. 
776. 
1079. 
81. 
0. 
0. 
0. 
7. 
31. 
12. 
0. 
0. 
0. 
0. 
2. 
10. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
0. 
1. 
2. 
0. 
1. 
0. 
0. 
2. 
0. 
3. 
1. 
7. 
6. 
10. 
20. 
98. 
363. 
986. 
81. 
45. 
211. 
837. 
751. 
54. 
0. 
0. 
1. 
3. 

29. 
3. 
0. 
0. 
0. 
0. 
1. 
9. 
0. 
0. 
0. 
0 .  
0 .  
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
2. 
2. 
2. 
1. 
3. 
2. 
2. 
5. 
6. 
12. 
18. 
82. 
379. 
1003. 
97. 
49. 
224. 
900. 
526. 
39. 
0. 
1. 
4. 
6. 

19. 
2. 
0. 
0. 
0. 
0. 
1. 
4. 
0. 
0. 
0. 
0. 
0 .  
0 .  

16a1631.CNF 
0. 
2. 
1. 
0. 
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0. 
1. 
3. 
0. 
1. 
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2. 
1. 
2. 
1. 
0. 
5. 
4. 
2. 
2. 
13. 
20. 
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470. 
941. 
94. 
72. 
226. 
1042. 
414. 
13. 
0. 
0. 
1. 
14. 
35. 
1. 
0. 
1. 
0. 
1. 
5. 
3. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
2. 
2. 
3. 
1. 
2. 
4. 
5. 
6. 
6. 
17. 
34. 
113. 
531. 
657. 
84. 
57. 
319. 
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345. 
1. 
0. 
2. 
3. 
8. 
31. 
1. 
0. 
0. 
0. 
0. 
2. 
7. 
0. 
0. 
0. 
0. 
0. 
0 .  

HNF-1668 REV. 0 
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0. 
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39. 
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2. 
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0. 
0. 
0. 
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1. 
2. 
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0. 
0. 
0. 
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0. 

0. 
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1. 
0. 
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0. 
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0. 
0. 
0. 
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0. 
1. 
1. 
1. 
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6. 
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0. 
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1. 
0. 
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0 .  
0. 
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HNF-1668 REV. 0 

222-S Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000547-SAM-A 

File ID: 17a1773.CNF 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Counted on: 4/21/99 @21:28 
Detector: AEA17 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 32.4 32.4 369.678 369.678 8.000 4.029 
2 1440.6 1440.6 300.913 300.913 12.000 6.332 
3 807.4 807.4 254.787 254.771 12.000 4.714 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Pu238 

Am241 
3 Am243 

Totals: 

PEAX RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c f m  @95 
0.015 5.795 5.795 0.0000.02 1.14 8.4 

0.624 5.487 5.478 0.0090.03 46.02 1.3 

0.328 5.266 5.266 0.0000.02 24.20 1.8 

0.967 <--valid peaks only--> 71.36 

5.779 5.795 -.016 

5.479 5.478 0.001 

----- --------- 

DETECTOR CALIBRATION 
Energy(MEV) = 4.094 + (0.0046)*Channel 
Energy range (MeV): 4.094 TO 6.449 

(Data reduction compression factor: 1.) 
Efficiency = 0.2419 CPMfDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

? 

Tau 
Initial Final 
4.000 1.276 
6.000 2.894 
6.000 2.086 

Total % Recovery 
35420.0 100.000 
35420.0 100.000 
34256.1 96.714 
1163.9 3.286 

Activity 
a/ m uci/ea 
4.7 0.2123-05 
6.4 0.2903-05 

264.2 0.119E-03 
202.4 0.9123-04 
101.1 0.4553-04 

Analyzed by: 
VR 



Spectrum 17a1773.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 

HNF-1668 REV. 0 

Display Max.: 10211.8 
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Raw Data Dump for AEA Spectrum: 
1 
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21 
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41 
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81 
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121 
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151 
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17. 
69. 

284. 
886. 
94. 
48. 
191. 
841. 
1051. 
61. 
0. 
0. 
1. 
5. 
17. 
8. 
0. 
0. 
0. 
2. 
1. 
7. 
0. 
0. 
0. 
0. 
0. 
0. 

17a1773.CNF 
0. 
1. 
0. 
0. 
2. 
2. 
1. 
1. 
0. 
2. 
1. 
1. 
2. 
2. 
2. 
5. 
2. 
6. 
5. 
7. 
6. 
10. 
31. 
73. 
320. 
933. 
68. 
58. 

230. 
892. 
677. 
36. 
1. 
1. 
2. 
7. 
32. 
4. 
0. 
0. 
0. 
0. 
3. 
3. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
2. 
1. 
1. 
2. 
2. 
1. 
1. 
1. 
2. 
1. 
0. 
3. 
9. 
2. 
2. 
4. 
5. 
8. 
10. 
7. 
11. 
24. 
88. 
360. 
898. 
71. 
60. 

276. 
1033. 
465. 
21. 
0. 
0. 
5. 
13. 
31. 
2. 
0. 
1. 
0. 
0. 
1. 
9. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
1. 
0. 
2. 
0. 
1. 
1. 
1. 
0. 
1. 
3. 
0. 
3. 
4 .  
0. 
3. 
8. 
6. 
7. 
9. 
13. 
42. 
92. 
413. 
770. 
67. 
83. 
316. 
1160. 
359. 
11. 
0. 
1. 
3. 
12. 
24. 
0. 
0. 
0. 
1. 
1. 
4. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
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0. 
1. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
0. 
1. 
2. 
2. 
3. 
9. 
1. 
3. 
4. 
5. 
8. 
6. 

11. 
32. 
118. 
433. 
507. 
59. 
93. 
334. 
1340. 
292. 

3. 
1. 
1. 
7. 
11. 
37. 
0. 
0. 
0. 
1. 
1. 
3. 
5. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
2. 
0. 
2. 
4. 
1. 
1. 
3. 
3. 
4. 
3. 
6. 
2. 
5. 
4. 
7. 
17. 
26. 
43. 
122. 
545. 
288. 
69. 
82. 

439. 
1444. 
238. 
0. 
2. 
1. 
5. 
20. 
34. 
0. 
0. 
0. 
1. 
2. 
6. 
10. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
0. 
2. 
1. 
1. 
1. 
1. 
3. 
2. 
0. 
0. 
3. 
0. 
2. 
3. 
4. 
0. 
0. 
8. 
11. 
12. 
24. 
51. 
167. 
597. 
176. 
57. 
102. 
501. 
1563. 
205. 
0. 
0. 
1. 
1. 
19. 
28. 
1. 
0. 
0. 
0. 
3. 
5. 
9. 
0. 
0. 
0. 
0. 
0. 
0. 

1 



HNF-1668 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 
S99T000547-DUP-A 

File ID: 18a1838.CNF 

Counted on: 4/21/99 @21:29 
Detector: AEA18 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak Peak height ' Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 40.3 40.3 368.395 368.395 12.000 3.925 
2 1600.4 1600.4 299.604 299.604 12.000 6.138 
3 872.9 872.9 253.725 253.717 12.000 4.794 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 PU238 

Am241 
3 Am243 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
0.014 5.795 5.783 0.0120.02 . 1.11 8.5 

0.620 5.487 5.466 0.0210.03 47.55 1.3 

0.327 5.266 5.255 0.0110.02 25.07 1.8 

5.779 5.783 -.004 

5.479 5.466 0.013 

----- - - - - - - - - - 
0.961 <--valid peaks only--> 73.73 

DETECTOR CALIBRATION 
Energy (MEV) = 4.088 + (0.0046) *Channel 
Energy range (MeV): 4.088 TO 6.443 

(Data reduction compression factor: 1.) 
Efficiency = 0.2316 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
6.000 1.876 
6.000 3.283 
6.000 2.339 

Total % Recovery 
36832.0 100.000 
36832.0 100.000 
35393.6 96.095 
1438.4 3.905 

Activity 
dlm ucijea 

4.8 0.2163-05 
6.6 0.2963-05 

285.2 0.1283-03 
218.4 0.9843-04 
109.3 0.4933-04 

Analyzed by: 
VR 

453 



HNF-1668 R N .  0 
Spectrum 18a1838.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10860.4 

3 . . . .3 .............. 3. ..................................... 3. ............. 3 
2... . .2. .......... 2 ..................................... 2 ...................................................................... 2 ................ 2... .. 

1 
1 
1 



. . .  . 
Raw Data Dump for AEA SDectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
17 1 
18 1 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
2. 
0. 
0. 
0. 
1. 
2. 
1. 
4. 
1. 
2. 
3. 
2. 
1. 
4. 
3. 
4. 
7. 
6. 
9. 
16. 
35. 
194. 
796. 
111. 
63. 
145. 
648. 
1775. 
157. 
0. 
0. 
0. 
4. 
17. 
29. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

0. 
0. 
2. 
0. 
1. 
0. 
0. 
2. 
1. 
1. 
3. 
1. 
1. 
2. 
0. 
4. 
3. 
2. 
2. 
2. 
4. 
11. 
20. 
68. 
193. 
860. 
69. 
63. 
160. 
759. 
1381. 
89. 
1. 
0. 
1. 
4. 
25. 
17. 
0. 
0. 
0. 
1. 
1. 
5. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

- 
0. 
0. 
3. 
1. 
2. 
1. 
3. 
1. 
0. 
3. 
0. 
1. 
2. 
5. 
1. 
3. 
2. 
4. 
5. 
6. 
3. 
9. 
16. 
60. 

278. 
977. 
91. 
44. 
152. 
819. 
972. 
61. 
0. 
2. 
3. 
8. 

28. 
14. 
0. 
0. 
1. 
1. 
2. 
4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0 .  
0. 
0. 
0. 
2. 
2. 
2. 
2. 
1. 
2. 
3. 
2. 
4. 
1. 
4. 
2. 
2. 
4. 
6. 
7. 
7. 
11. 
20. 
69. 
310. 
992. 
72. 
55. 
198. 
971. 
667. 
49. 
0. 
1. 
1. 
6. 

26. 
6. 
0. 
0. 
0. 
0. 
5. 
8. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
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18a1838.CNF 
0. 
1. 
1. 
0. 
2. 
3. 
0. 
2. 
1. 
1. 
2. 
3. 
2. 
3. 
3. 
5. 
2. 
3. 
3. 
2. 
10. 
13. 
21. 
72. 
357. 
961. 
68. 
62. 

235. 
1063. 
501. 
24. 
0. 
0. 
3. 
7. 
37. 
1. 
0. 
0. 
0. 
1. 
3. 
8. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
2. 
1. 
1. 
2. 
1. 
2. 
4. 
5. 
1. 
0. 
3. 
0. 
1. 
6. 
2. 
2. 
4. 
4. 
2. 
8. 
10. 
32. 
90. 
398. 
829. 
74. 
78. 
312. 
1279. 
353. 
13. 
0. 
2. 
1. 
9. 

33. 
0. 
0. 
1. 
0. 
1. 
2. 
6. 
0. 
0. 
1. 
0. 
0. 
0. 

0 .  
0. 
0. 
0. 
1. 
4. 
1. 
2. 
0. 
1. 
2. 
2. 
2. 
1. 
3. 
4. 
4. 
4. 
3. 
2. 
6. 
17. 
30. 
92. 

460. 
543. 
70. 
73. 
354. 
1445. 
295. 
3. 
2. 
0. 
3. 
11. 
38. 
0. 
0. 
0. 
0. 
1. 
2. 
11. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
2. 
2. 
3. 
2. 
2. 
0. 
1. 
1. 
2. 
2. 
3. 
2. 
2. 
4. 
2. 
0. 
3. 
5. 
10. 
10. 
12. 
31. 
122. 
567. 
294. 
57. 
99. 

404. 
1697. 
282. 
2. 
2. 
2. 
2. 
19. 
48. 
0. 
0. 
0. 
0. 
0. 
4. 
4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
1. 
2. 
0. 
0. 
0. 
2. 
2. 
1. 
0. 
1. 
1. 
1. 
4. 
3. 
3. 
3. 
6. 
5. 
9. 
8. 
11. 
45. 
135. 
626. 
151. 
69. 
89. 

478. 
1798. 
237. 
1. 
0. 
1. 
3. 
11. 
48. 
0. 
0. 
0. 
1. 
1. 
5. 
4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
1. 
0. 
2. 
2. 
0. 
0. 
2. 
1. 
1. 
2. 
1. 
3. 
3. 
1. 
5. 
1. 
5. 
5. 
7. 
8. 
18. 
47. 
165. 
733. 
111. 
58. 
116. 
550. 
1819. 
150. 
0. 
1. 
1. 
3. 
16. 
43. 
1. 
0. 
0. 
0. 
2. 
2. 
6. 
0. 
0. 
0. 
1. 
0. 
0. 



HNF-I668 REV. 0 

222-5 Analytical Laboraratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000549-SAM-A 

File ID: 19a1962.CNF 

Counted on: 4/21/99 @21:31 
Detector: AEA19 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak Peak height. Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 38.2 38.2 369.234 369.234 12.000 3.358 
2 1648.3 1648.3 300.711 300.711 12.000 6.014 
3 883.4 883.4 254.984 254.975 12.000 4.425 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Pu238 

Am241 
3 Am243 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. O b s .  Diff. FWHM Rate c/m @95 
0.014 5.795 5.784 0.0110.02 1.06 8.7 

0.632 5.487 5.469 0.0180.03 49.08 1.3 

0.312 5.266 5.258 0.0080.02 24.22 1.8 

5.779 5.784 -.005 

5.479 5.469 0.010 

----- - - - - - - - - - 
0.958 <--valid peaks only--> 74.35 

DETECTOR CALIBRATION 
Energy(MEV) = 4.086 + (0.0046)*Channel 
Energy range (MeV): 4.086 TO 6.441 

(Data reduction compression factor: 1.) 
Efficiency = 0.2374 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
6.000 1.472 
6.000 3.146 
6.000 2.281 

Total % Recovery 
37256.0 100.000 
37256.0 100.000 
35692.4 95.803 
1563.6 4.197 

Activity 
d/m uCi/ea 
4.5 0.2023-05 
6.1 0.2763-05 

287.1 0.1293-03 
219.9 0.9913-04 
103.0 0.4643-04 

Analyzed by: 
VR 



HNF-1668 REV. o 
Spectrum 19a1962.CNF 

1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 11487.2 

3 . .3 ........... 3 ................................. 3 ................. 3 
2... . .2 ......... 2 ............................... 2 ...................................................................... 2 ...................... 2. ... 

1 
1 
1 



Raw Data Dumb for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
3 11 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
0. 
2. 
1. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
4. 
7. 
3. 
6. 
3. 
5. 
9. 
19. 
52. 
145. 
634. 
112. 
64. 
120. 
527. 
1880. 
174. 
0. 
0. 
3. 
6. 

20. 
48. 
0. 
0. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

- 
0. 
0. 
0. 
1. 
0. 
1. 
2. 
2. 
1. 
3. 
1. 
2. 
1. 
0. 
1. 
2. 
1. 
3. 
3. 
5. 
2. 
10. 
18. 
45. 
168. 
791. 
93. 
46. 
143. 
674. 
1793. 
136. 
0. 
1. 
1. 
5. 
18. 
21. 
0. 
0. 
0. 
0. 
3. 
7. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 

- 
0. 
0. 
1. 
1. 
0. 
1. 
2. 
0. 
1. 
1. 
4. 
3. 
3. 
2. 
3. 
2. 
2. 
5. 
3. 
6. 
8. 
13. 
24. 
52. 
191. 
852. 
76. 
59. 
165. 
796. 
1524. 
88. 
0. 
1. 
4. 
6. 

27. 
13. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
0 .  

0 .  
0. 
0. 
0. 
1. 
4. 
0. 
0. 
2. 
0. 
1. 
1. 
2. 
3. 
4. 
5. 
1. 
4. 
1. 
4. 
7. 
9. 
18. 
61. 

221. 
934. 
92. 
44. 
180. 
900. 
1047. 
78. 
1. 
2. 
1. 
7. 

22. 
7. 
0. 
1. 
0. 
0. 
5. 
6. 
0. 
0. 
0. 
0. 
0 .  
0. 

19a1962.CNF 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
1. 
2. 
2. 
1. 
4. 
5. 
1. 
1. 
6. 
3. 
8. 
5. 
20. 
20. 
65. 

272. 
1039. 
93. 
67. 

211. 
983. 
687. 
47. 
0. 
0. 
3. 
7. 
21. 
1. 
0. 
0. 
0. 
0. 
2. 
8. 
0. 
0. 
0. 
0. 
0. 
0. 

0 .  
0. 
0. 
0 .  
0. 
0. 
0. 
2. 
2. 
0. 
1. 
2. 
2. 
2. 
0. 
4. 
4. 
1. 
3. 
6. 
8. 
18. 
25. 
80. 
329. 
1027. 
89. 
66. 

266. 
1050. 
485. 
27. 
1. 
0. 
0. 
10. 
31. 
0. 
0. 
0. 
0. 
2. 
1. 
8. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
1. 
1. 
1. 
0. 
1. 
1. 
1. 
0. 
1. 
1. 
1. 
2. 
2. 
6. 
2. 
3. 
3. 
6. 
9. 
9. 
10. 
41. 
87. 
381. 
822. 
75. 
87. 
272. 
1289. 
386. 
10. 
1. 
1. 
2. 
12. 
38. 
0. 
0. 
0. 
1. 
1. 
3. 
8. 
0. 
0. 
0. 
0. 
0. 
0 .  

HNF-1668 REV. 0 
0 .  
0. 
0. 
0. 
3. 
1. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
2. 
0. 
0. 
5. 
5. 
8. 
13. 
17. 
35. 
111. 
434. 
583. 
69. 
79. 
359. 
1550. 
317. 
2. 
0. 
0. 
2. 
9. 
38. 
1. 
0. 
0. 
0. 
1. 
4. 
9. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
3. 
1. 
0. 
2. 
3. 
4. 
3. 
7. 
5. 
10. 
11. 
39. 
105. 
475. 
347. 
72. 
97. 
435. 
1671. 
256. 
1. 
0. 
0. 
2. 
10. 
46. 
0. 
0. 
0. 
1. 
2. 
4. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
2. 
1. 
0. 
2. 
0. 
0. 
0. 
3. 
1. 
1. 
3. 
2. 
1. 
2. 
3. 
7. 
2. 
4. 
8. 
6. 
19. 
39. 
127. 
544. 
171. 
72. 
117. 
482. 
1863. 
219. 
0. 
2. 
1. 
5. 
19. 
40. 
0. 
0. 
1. 
0. 
0. 
4. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
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222-S Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
S99T000549-DUP-A 

File ID: 20a2038.CNF 

Counted on: 4/21/99 @21:31 

Geometry number: 1 
Count time: 28800. Sec 

Detector: AEA2 0 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 40.3 40.3 370.632 370.632 10.000 3.183 
2 1722.0 1722.0 301.100 301.100 12.000 5.958 
3 913.7 913.7 254.725 254.718 12.000 4.671 

Peak 
ID Isotope 
1 Cm243 

Cm244 
2 PU238 

Am241 
3 Am243 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m e95 
0.014 5.779 5.800 -.0210.01 1.14 8.4 

5.795 5.800 -.005 

5.479 5.480 -.001 
0.637 5.487 5.480 0.0070.03 51.00 1.3 

0.318 5.266 5.267 -.0010.02 25.43 1.8 

0.969 <--valid peaks only--> 77.56 
----- --------- 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 
Energy range (MeV): 4.095 TO 6.450 

(Data reduction compression factor: 1.) 
Efficiency = 0.2399 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1s 

I 

Tau 
Initial Final 
5.000 1.334 
6.000 3.138 
6.000 2.407 

Total % Recovery 
38427.0 100.000 
38427.0 100.000 
37230.3 96.886 
1196.8 3.114 

Activity 
a / m  uCi/ea 
6.5 0.2933-05 
4.7 0.2143-05 

295.2 0.1333-03 
226.1 0.102E-03 
107.1 0.4823-04 

Analyzed by: 
VR 
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HWF-1668 REV. 6 
4 Spectrum 20a2038.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max. : 11942.2 

3 .. . 3  ........... 3 
.................................3 ................ 3 
. -2 ........ 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 .  
. . . . . . . . " "" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2  
. . . . . . . . . . . . . . . . . . . . . . . . . 2  

.... 

.... 

1 
1 
1 



, . I  

Raw Data Dumb for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
171 
18 1 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0 .  
0. 
0. 
0. 
1. 
1. 
1. 
1. 
2. 
3. 
2. 
1. 
1. 
3. 
0. 
3. 
2. 
1. 
2. 
5. 
9. 
3. 
9. 

40. 
155. 
752. 
119. 
58. 
112. 
572. 
1955. 
206. 
0. 
0. 
1. 
1. 
14. 
53. 
0. 
2. 
1. 
0. 
3. 
5. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

~ 

0. 
0. 
1. 
1. 
1. 
0. 
2. 
0. 
0. 
2. 
0. 
0. 
3. 
0. 
4. 
4. 
4. 
2. 
3. 
4. 
1. 
5. 
8. 
28. 
195. 
782. 
91. 
49. 
127. 
629. 
1985. 
166. 
1. 
1. 
0. 
1. 
18. 
41. 
0. 
0. 
0. 
1. 
2. 
3. 
2. 
0. 
0. 
0. 
0. 
0. 
0 .  

0. 
0. 
0. 
3. 
2. 
0. 
1. 
1. 
2. 
2. 
1. 
2. 
1. 
1. 
2. 
5. 
2. 
2. 
3. 
0. 
4. 
3. 

11. 
47. 
233. 
902. 
88. 
55. 
145. 
787. 
1720. 
139. 
0. 
0. 
1. 
3. 

25. 
32. 
0. 
0. 
0. 
2. 
2. 
3. 
1. 
0. 
0. 
0. 
0. 
0 .  

0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
1. 
3. 
2. 
0. 
2. 
2. 
1. 
4. 
3. 
4. 
19. 
51. 
275. 
1075. 
90. 
53. 
157. 
888. 
1206. 
96. 
1. 
1. 
1. 
4. 
29. 
22. 
0. 
0. 
1. 
0. 
4. 
5. 
0. 
0. 
0. 
0. 
1. 
0. 

20a2038.CNF 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
3. 
2. 
2. 
3. 
8. 
19. 
70. 
332. 
1055. 
82. 
48. 
202. 
995. 
849. 
57. 
0. 
0. 
2. 
11. 
22. 
6. 
0. 
1. 
0. 
0. 
3. 
9. 
0. 
0. 
0. 
0 .  
0. 
0. 

0 .  
0. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
2. 
1. 
0. 
0. 
3. 
2. 
1. 
1. 
2. 
5. 
5. 
5. 
10. 
15. 
83. 
339. 
1004. 
79. 
42. 
226. 
1086. 
562. 
37. 
0. 
1. 
3. 
6. 
30. 
2. 
0. 
0. 
0. 
1. 
2. 
7. 
0. 
0. 
0. 
0. 
1. 
0. 

0. 
0. 
1. 
0. 
1. 
1. 
0. 
2. 
0. 
1. 
0. 
0. 
2. 
3. 
3. 
0. 
2. 
2. 
1. 
5. 
7. 
6. 

28. 
71. 

405. 
840. 
68. 
62. 
303. 
1280. 
452. 
16. 
0. 
1. 
3. 
11. 
37. 
0. 
0. 
0. 
1. 
0. 
3. 
8. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
0. 
1. 
0. 
1. 
0. 
2. 
0. 
0. 
1. 
1. 
2. 
0. 
2. 
1. 
2. 
1. 
4. 
3. 
3. 
5. 
8. 
27. 
88. 
501. 
560. 
73. 
78. 
356. 
1471. 
329. 

3. 
0. 
0. 
2. 
11. 
33. 
0. 
0. 
1. 
1. 
0. 
4. 
4. 
0. 
0. 
0. 
0. 
1. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
1. 
2. 
0. 
0. 
2. 
3. 
5. 
4. 
1. 
1. 
6. 
5. 
6. 
5. 
19. 

114. 
503. 
325. 
67. 
93. 

415. 
1682. 
271. 
0. 
1. 
1. 
3. 
14. 
32. 
0. 
0. 
0. 
0. 
0. 
4. 
7. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
0. 
2. 
0. 
2. 
1. 
1. 
2. 
0. 
1. 
1. 
2. 
2. 
2. 
2. 
4. 
1. 
3. 
6. 
3. 
7. 
15. 
27. 
126. 
579. 
155. 
62. 
94. 

470. 
1872. 
253. 
0. 
2. 
1. 
3. 
12. 
41. 
0. 
0. 
0. 
0. 
0. 
1. 
8. 
0. 
0. 
0. 
0 .  
0 .  
0 .  



worklistdata2 Version 3.0 01/04/99 Page: I 
05706199 03113 HNF-I668 REV. 0 

~ LABCORE Completed Worklist Report for Worklist# 29529 

Analyst: rro Instrument: AB13 Book#: 

Method: LA-953-104 RevJMod 

Worklist Comment: U-103 GRAB2, @AM24101, STD= l.OmL, SS by Ludlum. skm 

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

2 BLNK-PREP 0 @AX24101 AM24101 SOLID 

2 BLNK-PREP 0 @AM24101 AM24101T SOLID 100. 9.09E101 90.900 % Recovery 

3 

3 SAXPLE S99T000551 0 P @AM24101 AM24101E SOLID N/A 2.888+00 % E t .  Error 

4 DUE S99T000551 0 P @X-l24101 AM24101 SOLID 1.81E-2 1.998-2 9.474 PPD 

6 DUP S99T000554 0 F @AM24101 AX24101K SOLID 1.0 2.45Et00 2.450 % C t  Error 

6 

8 DUP S99T000555 0 P @AX24101 AM24101 SOLID 2.95E-2 2.12E-2 32.742 RPD 

8 DUP S99T000555 0 P @AX24101 AM24lOlT SOLID 100.0 7.09E101 70.900 % RBCOvery 

Final page for worklist# 29529 

Analyst Signature Date Analyst Signature Date 

iewer Signature u Date 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
4G2 



04/29/99 12:22 HNF-1668 REV. 0 Page: I 
ws2 LABCORE Data Entry Template for Worklist# 29529 

Analyst: QJW Instrument: AMOI Book# qhh.57 
Method LA-953-104 Rev/Mod & I 
Worklist Comment: U-103 GRAB2, @AM24101, STD= l.OmL, SS by Eudlum. skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @AM24101 SOLID 

2 BLNK-PREP @AM24101 SOLID 

3 SAMPLE S99T000551 0 F @AM24101 SOLID 99000104 U-103 GRAB2 
Analytes Requested: AM24101 , AM24101E, AM24101T 

4 DUP S99T000551 0 F @AM24101 SOLID 

5 SAMPLE S99T000554 0 F @AM24101 SOLID 99000104 U-103 GRAB2 
Analytes Requested: AM24101 , AM24101E. AM24101T 

6 DUP S99T000554 0 F @AM24101 SOLID 

7 SAMPLE S99T000555 0 F W24101 SOLID 99000104 U-103 GRAB2 
Analytes Requested: AM24101 , AM24101E, AM24101T 

8 DUP S99T000555 0 F @AM24101 SOLID 

Final page for worklist # 29529 

M @ W  Date &99 
Signature 

Data Entry Comments: 
_I 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
$63 



HNF-1668 REV. 0 

WORKBOOK PAGE: STDI 

m-241 pCIR=(C241 ~Am-243TraeerValue'SPKV'DF'DDF'(l000mUL))I(CZA1'SS'(2220000dpml~Ci)) 
m-2431244~CUL=(Cm'Am-243TracerValue'SPKV'DF'DDF'(1000mUL~~I(CZA1'8S'(2220000dpml~Ci)) 

elatlvaCountlng EnOr=Square R~otofI(ll(Am-243cpm'mln)) +(1 ,(Am-241 orCm.ZA1I244cpm'mln))]'1.96'100 
m243TracerRecovery= (TotalATCount.ITC-Bkg)'(l I~~~'CZAI'1001Am-ZQ1TncerValue'SPKV 

,464 
05/05/99 



HNF-1668 REX 0 

m-241 pCUg L: (C241) (Am.243 Tracer Value) ( S P W  (1ooomLR) (OF) I I (C243) (SS) (0 glL) (222OOOOdpmf~CIJ 1 
m-2431244 pCUg - (Cm) (Am-243 Tracer Value) ( S P W  (1oOOmLR) (DF) I I (C243) (SS) (0 @L) (222OOOOdpmfpCl) 1 

elaUve Counting Enor= Square Rootof [(lI(Am-243 cpm. min)) + ('I I (Am-241 orCm.2431244cpm* mln))l'1.96* 100 
m243TracsrRecoverym(TotalATC~untsITC-Bkg)'(1IDetEff)'C243'1001 Am-243TraserValue'SPKV 

44;s 
05105199 



HNF-1668 REV. 0 

WORKBOOK PAGE SAM3 

"1-241 pCUg = (C241) (Am-243 Tracervalue) (SPKVJ (lOOOm!JL.) (OF) I [ (C243) (SS) (D gL) (2220000dpmfpCI) I 
m-2431244 pCUg = (Cm) (Am-243 Tracervalue) (SPKV) (1000mUL) (OF) I [ (C243) (SS) (D gR) (222OoOOdpmfpCl) 1 

elatlve CounUng Ermr = Square Root Of [(II(Am-243 cpm mln)) + (I I (Am-241 or Cm-2431244 cpm * mi"))] 1.96.100 
m243TracerRecovery= (Total ATCountaITC -~kg)~(11DetEf()'C243~100IAm-243TracerValue'SPKV 

1244 Result Is a LESS THAN Value. 

466 
05105199 



HNF-1668 REV. 0 

(0 
I mL (SPK 
" ~ .. . ~ .. 

'racer Book No. 
rm-243 Tracer Value (dpmi 

e 
WORKBOOK PAGE DUP4 

"1.241 pCUg = (C241) (Am-243 Tracervalue) ( S P W  (IOOOmuL) (OF) I I (C243) (SS) (D gn) (2220000dpmlpci) 1 

ickground In I 
n 241 cpm 
n 243 cpm 

m-2431244 pCUg = (Cm) (Am-243 Tracer Value) ( S P W  (IoOomuL) (OF) I [ (C243) (SS) (D gR) (222OoOodpmlpCi) 1 

e la thC~unt lng E~or=Sq~~.r~R0Dt0fI(l l(Am.243cpm'min))+ ( I  /(Am-241 orCm-2411244cpm'min))~'1.96'100 
m 243 Tracer Recovery - (Total AT Counts I TC - Bkg) * (1lDetErr) * C243 * 100 I Am-243 Tracer Value * SPKV 

. .  

. 

ESS THAN Value. 

i2.1% I 2.83E-03 

467 

05/05/99 



HNF-1668 REV. 0 

Peak 
ID 
1 
2 

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 
WL29529-STD 

File ID: 10a1034.CNF 

Counted on: 5/ 4/99 @ 3:20 
Detector: AEAlO 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM: Tau 
Initial Final Initial Final Initial Final Initial Final 

7.000 1.599 701.9 701.9 .298.877 298.877 14.000 6.362 
683.9 683.9 252.902 252.797 12.000 5.109 6.000 1.262 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 
1 Pu238 0.481 5.487 5.465 0.0220.03 31.04 1.6 

2 Am243 0.457 5.266 5.253 0.0130.02 29.48 1.7 
Am241 5.479 5.465 0.014 

Totals: 
----- - - - - - - - - - 
0.938 <--valid peaks only--> 60.52 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046) Channe 
Energy range (MeV): 4.090 TO 6.446 

(Data reduction compression factor: 1.) 
Efficiency = 0.2295 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Activity 
d/m uci/ea 
187.8 0.8463-04 
143.9 0.6483-04 
129.7 0.5843-04 

Total 
30957.0 
30957.0 
29049.5 
1907.5 

% Recovery 
100.000 
100.000 
93.838 
6.162 

Analyzed by: 
EMB 

468 



HNF-1668 REV. 0 
Spectrum 10a1034.CNF 

1 Legend: Raw = .... Modeled Peaks = l 1 2 1 . . ,  etc Display Max.: 5217.4 

.. .. 
2.. 
.2.. . . .2. ....... 2 ............. 2 
1.......................2 
1..........................................2... .. 1.............................................................2..... .... 1............2...... ........ 1.. ............... 1 ............................ 1 .................................................. l... ............................................................... 1 ............ 1.. 
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Raw Data Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
17 1 
18 1 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
7. 
6. 
5. 
2. 
7. 
4. 
3. 
4. 
3. 
9. 
6. 
10. 
6. 
9. 
10. 
24. 
17. 
21. 
36. 
56. 
83. 
166. 
326. 
651. 
110. 
106. 
231. 
475. 
680. 
34. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
2. 
2. 
4. 
3. 
3. 
11. 
2. 
2. 
3. 
7. 
10. 
6. 
9. 
19. 
19. 
17. 
29. 
28. 
35. 
56. 
90. 
193. 
361. 
753. 
93. 
119. 
224. 
511. 
550. 
23. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  
0 .  
0. 

0. 
0. 
2. 
2. 
1. 
3. 
3. 
7. 
2. 
3. 
4. 
5. 
9. 
5. 
11. 
19. 
8. 
17. 
22. 
24. 
40. 
57. 
92. 
181. 
420. 
778. 
90. 
113. 
227. 
557. 
370. 
24. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0 .  
0. 
0. 

0. 
0. 
2. 
2. 
0. 
1. 
4. 
1. 
7. 
5. 
4. 
5. 
9. 
6. 
6. 
16. 
13. 
19. 
21. 
28. 
37. 
49. 
81. 
201. 
451. 
762. 
101. 
144. 
285. 
575. 
228. 
12. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 

HNF-1668 REV. 0 
10a1034.CNF 
0. 
4. 
2. 
9. 
3. 
2. 
2. 
4. 
4. 
9. 
3. 
8. 
7. 
11. 
3. 
13. 
17. 
16. 
23. 
35. 
42. 
68. 
104. 
235. 
504. 
719. 
87. 
121. 
313. 
591. 
162. 
7. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0 .  
0. 

0. 
3. 
0. 
3. 
2. 
3. 
6. 
10. 
10. 
6. 
6. 
6. 
2. 
8. 
13. 
10. 
13. 
23. 
22. 
37. 
38. 
58. 
115. 
225. 
541. 
555. 
100. 
139. 
319. 
692. 
132. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
3. 
5. 
2. 
2. 
3. 
5. 
2. 
3. 
8. 
4. 
6. 
6. 
6. 
10. 
12. 
15. 
15. 
32. 
30. 
43. 
73. 
126. 
261. 
549. 
372. 
101. 
134. 
342. 
676. 
101. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
3. 
5. 
1. 
1. 
3. 
1. 
2. 
2. 
5. 
3. 
5. 
10. 
8. 
11. 
13. 
18. 
20. 
30. 
43. 
51. 
70. 
136. 
295. 
625. 
187. 
109. 
156. 
418. 
736. 
60. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0 .  
0 .  

0. 
4. 
1. 
2. 
3. 
3. 
6. 
4. 
9. 
7. 
11. 
2. 
8. 
5. 
11. 
14. 
21. 
21. 
16. 
38. 
46. 
79. 
159. 
295. 
623. 
131. 
97. 
186. 
425. 
740. 
74. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  
0 .  
0. 

0. 
4. 
1. 
2. 
2. 
1. 
5. 
4. 
6. 
3. 
8. 
7. 
5. 
12. 
9. 
7. 
12. 
11. 
20. 
34 * 
49. 
94. 
152. 
332. 
708. 
116. 
119. 
195. 
454. 
793. 
62. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 

470 



Peak 
ID 
1 
2? 
3? 
4? 
5 

222-s Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
WL29529-BLK 

File ID: llalll8.CNF 

Peak 
ID Isotope 
1 Am243 
2 
3 
4 
5 Np237 

Totals: 

Counted on: 51 4/99 @ 3:21 
Detector: AEAl 1 
Geometry number: 1 
Count time: 28800. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 
313.8 313.8 254.073 254.073 12.000 6.124 6.000 0.783 
8.6 8.6 158.211 158.211 10.000 0.000 5.000 4.608 
8.6 8.6 152.529 152.147 10.000 4.230 5.000 1.764 
6.8 6.8 129.344 129.001 10.000 2.140 5.000 5.130 
6.4 6.4 122.404 121.830 8.000 0.973 4.000 0.176 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err Activity 
Frac Exp. Obs. Diff. FWHM Rate C/m @95 d/m uCi/ea 

???? 4.813 0.00 1000. 
???? 4.785 0.26 35.8 
???? 4.679 0.10 60.5 

0.958 5.266 5.254 0.0120.03 22.65 1.9 95.7 0.4313-04 

0.013 4.640 4.646 -.0060.00 0.30, 22.6 

0.970 <--valid peaks only--> 22.95 
----- - - - - - - - - - 

DETECTOR CALIBRATION 
Energy (MEV) = 4.086 + (0.0046) *Channel 
Energy range (MeV): 4.086 TO 6.441 

(Data reduction compression factor: 1.) 
Efficiency = 0.2391 CPMIDPM 

20.9 0.9433-05 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
11351.0 
11351.0 
11188.8 
162.2 

% Recovery 
100.000 
100.000 
98.571 
1.429 

Analyzed by: 
EMB 
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HNF-1668 REV. o 
Spectrum lla1118.CNF 

1 Legend: Raw = .... Modeled Peaks = lf2f..f etc Display Max.: 2377.5 
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Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
15 1 
161 
17 1 
181 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
3. 
3. 
1. 
4. 
3. 
4. 
5. 
3. 
3. 
8. 
10. 
10. 
11. 
20. 
13. 
26. 
20. 
30. 
47. 
56. 
71. 
130. 
220. 
280. 
41. 
5. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 

- 
0. 
0. 
.2. 
4. 
2. 
0. 
2. 
4. 
3. 
2. 
7. 
5. 
12. 
4. 
6. 

20. 
8. 

20. 
29. 
41. 
52. 
67. 
76. 
135. 
232. 
316. 
33. 
4. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
1. 
0. 
4. 
6. 
7. 
6. 
4. 
7. 
6. 
4. 
14. 
8. 
11. 
17. 
13. 
20. 
33. 
38. 
45. 
46. 
84. 
132. 
218. 
319. 
32. 
4. 
1. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
5. 
3. 
2. 
3. 
3. 
4. 
1. 
4. 
13. 
8. 
9. 
10. 
11. 
20. 
17. 
19. 
26. 
34. 
51. 
62. 
96. 
172. 
243. 
292. 
25. 
2. 
2. 
2. 
5. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
1. 
0 .  
0 .  

0. 
2. 
1. 
2. 
2. 
2. 
3. 
7. 
3. 
3. 
6. 
9. 
6. 
5. 
11. 
16. 
15. 
27. 
32. 
37. 
42. 
67. 

123. 
143. 
230. 
347. 
29. 
3. 
2. 
3. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
3. 
1. 
5. 
2. 
4. 
4. 
2. 
3. 
4. 
5. 
6. 
5. 
11. 
10. 
11. 
24. 
18. 
48. 
47. 
59. 
68. 

115. 
164. 
261. 
308. 
18. 
0. 
0. 
3. 
1. 
1. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

llalll8.CNF 
0. 
2. 
1. 
1. 
3. 
2. 
6. 
6. 
3. 
4. 
6. 
7. 
6. 
5. 
13. 
9. 
14. 
16. 
30. 
39. 
64. 
91. 
111. 
190. 
274. 
317. 
19. 
0. 
3. 
4. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

HNF-1668 REV. 0 

0. 
2. 
1. 
2. 
2. 
5. 
7. 
6. 
5. 
6. 
4. 
6. 
7. 
11. 
14. 
15. 
15. 
23. 
25. 
53. 
55. 
77. 
139. 
206. 
291. 
198. 
20. 
0. 
2. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
6. 
2. 
4. 
5. 
5. 
4. 
4. 
3. 
5. 
3. 
8. 
15. 
9. 
17. 
16. 
16. 
20. 
31. 
51. 
64. 
87. 
125. 
203. 
308. 
92. 
16. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
2. 
2. 
4. 
0. 
4. 
4. 
3. 
2. 
4. 
8. 
5. 
10. 
9. 
13. 
14. 
30. 
24. 
20. 
44. 
58. 
79. 
127. 
203. 
289. 
66. 
11. 
0. 
1. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
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HNF-1668 REV. 0 

222-5 Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 

File ID: 13a1374.CNF 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

S99T551-SAM 

Counted on: 51 4/99 @ 3:22 
Detector: AEA13 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 244.7 244.7 299.741 299.741 12.000 8.663 
2 324.6 324.6 254.042 253.387 18.000 8.449 
3 10.8 10.8 126.262 126.049 140.000 1.000 
4? 4.5 4.5 110.860 110.552 6.000 0.617 
5 3.5 3.5 102.591 101.944 10.000 1.383 

Peak 
ID Isotope 
1 Am241 

Pu2 3 8 
2 Am243 
3 Np237 
4 
5 

Totals: 

AEA 
Frac 
0.389 

0.522 
0.019 

???? 
0.014 

0.944 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 
5.479 5.463 0.0160.04 16.87 2.2 
5.487 5.463 0.024 
5.266 5.250 0.0160.04 22.61 2.1 
4.640 4.664 -.0240.00 0.84 10.8 

4.593 0.05 170 
4.553 0.01 0.61 16.1 - - - - - - - - - 

<--valid peaks only--> 40.93 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 -k (0.0046)*Channel 
Energy range (MeV): 4.084 TO 6.440 

(Data reduction compression factor: 1.) 
Efficiency = 0.2479 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
6.000 1.233 
9.000 1.181 
70.000 0.100 
3.000 0.896 
5.000 0.022 

Total % Recovery 
20807.0 100.000 
20807.0 100.000 
19671.0 94.540 
1136.0 5.460 

Activity 
d/m uCi/ea 
72.4 0.3263-04 
94.5 0.4263-04 
92.1 0.4153-04 
56.8 0.2563-04 

2.5 O.lllE-05 

Analyzed by: 
474 EMB 



HNF-1668 REV. 0 
Spectrum 13a1374.CNF 

1 Legend: Raw = .... Modeled Peaks = l,21..l etc Display Max.: 2845.2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4. 
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2 . .  
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.2.. . .2.. . . . . .2.. ...... 2.. 
1.......2... 
1...........2. 
.1...............2.. .. 1.....................2. ... 1.............................2.... .... 1........................................2......... ...... 1...................................................2........... ......... 1..................2........... 
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HNF-1668 REV. 0 . ,  - 
Raw Data Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
6. 
2. 
3. 
4. 
6. 
8. 
6. 
9. 

13. 
18. 
12. 
10. 
23. 
20. 
20. 
25. 
23. 
49. 
65. 
68. 

108. 
162. 
255. 
343. 
96. 
105. 
123. 
193. 
272. 
28. 
0. 
1. 
2. 
3. 
5. 
3. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 

- 
0. 
0. 
4. 
5. 
7. 
9. 
6. 
1. 
4. 
6. 
11. 
14. 
15. 
7. 

22. 
21. 
14. 
22. 
41. 
36. 
57. 
77. 
99. 

161. 
255. 
391. 
95. 
95. 
132. 
225. 
242. 
20. 
2. 
2. 
0. 
4. 
3. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

- 
0. 
0. 
8. 
8. 
6. 
5. 
7. 
11. 
9. 
9. 
13. 
11. 
9. 

15. 
19. 
18. 
22. 
24. 
32. 
62. 
66. 
83. 

111. 
155. 
253. 
373. 
81. 
87. 
141. 
184. 
206. 
18. 
2. 
1. 
2. 
3. 
7. 
3. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 

0. 
0. 
2. 
4. 
6. 
2. 
6. 
7. 
5. 
7. 
9. 
5. 
11. 
7. 
16. 
17. 
23. 
24. 
33. 
44. 
60. 
60. 

128. 
173. 
287. 
366. 
72. 
90. 

128. 
205. 
157. 
13. 
2. 
0. 
0. 
2. 
6. 
2. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  

13a1374.CNF 
0. 
6. 
2. 
2. 
4. 
5. 
6. 
6. 

17. 
7. 
10. 
10. 
10. 
18. 
24. 
19. 
34. 
32. 
47. 
35. 
78. 
79. 
106. 
191. 
292. 
356. 
66. 
97. 

134. 
251. 
124. 

5. 
0. 
1. 
3. 
1. 
7. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
4. 
2. 
3. 
7. 
5. 
2. 
7. 
8. 
4. 
8. 
8. 

20. 
18. 
13. 
18. 
25. 
28. 
41. 
51. 
52. 
94. 
115. 
208. 
323. 
379. 
67. 

100. 
145. 
216. 
95. 
8. 
1. 
0. 
2. 
5. 
6. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
3. 
5. 
4. 
5. 
3. 
8. 
7. 
5. 
8. 
6. 
9. 
13. 
15. 
18. 
25. 
25. 
37. 
55. 
61. 
93. 

123. 
194. 
333. 
384. 
80. 
103. 
168. 
240. 
59. 
2. 
1. 
1. 
3. 
4. 
5. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

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

15. 
10. 
16. 
24. 
28. 
41. 
31. 
47. 
71. 
125. 
137. 
238. 
326. 
297. 
83. 
91. 

183. 
236. 
52. 
1. 
1. 
4. 
2. 
3. 
5. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  

0. 
3. 
2. 
5. 
5. 
5. 
9. 
4. 
9. 
6. 

13. 
12. 
9. 
9. 

24. 
22. 
18. 
29. 
41. 
54. 
68. 
97. 
157. 
208. 
342. 
238. 
80. 

103. 
179. 
265. 
32. 
0. 
0. 
2. 
6. 
1. 

12. 
1. 
0. 
1. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 

0. 
3. 
4. 
6. 
4. 
5. 
6. 

12. 
8. 
8. 
11. 
12. 
11. 
10. 
8. 

20. 
19. 
42. 
38. 
58. 
70. 
115. 
146. 
256. 
375. 
145. 
83. 
108. 
191. 
235. 
37. 
1. 
3. 
3. 
4. 
2. 
7. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
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YNF-I 668 REV. 0 

222-S Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

SAMF'LE 

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  

S99T551-DUP 
File ID: 6a6388.CNF 

Counted on: 51 4/99 @13:27 
Detector: AEA6 
Geometry number: 1 
count time: 28801. Sec 

PEAX ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 282.4 282.4 296.497 296.497 16.000 9.009 8.000 1.310 
2 331.7 331.7 250.861 250.684 12.000 6.225 6.000 0.930 
3 10.5 10.5 108.409 108.193 188.000 1.000 94.000 0.100 

Peak AEA 
ID Isotope Frac 
1 Am241 0.429 

2 Am243 0.472 
3 0.018 

Totals: 0.918 < 

Pu238 

----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err Activity 
Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
5.479 5.463 0.0160.04 19.26 2.0 89.8 0.4043-04 
5.487 5.463 0.024 117.2 0.5283-04 
5.266 5.253 0.0130.03 21.20 2.1 93.8 0.4233-04 

4.597 0.00 0.81 10.4 3.5 0.1593-05 __------- 
:--valid peaks only--> 41.26 

DETECTOR CALIBRATION 
Energy(MEV) = 4.100 + (0.0046)*Channel 
Energy range (MeV): 4.100 TO 6.455 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2282 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite €it 
Residuals 

Total % Recovery 
21567.0 100.000 
21567.0 100.000 
19807.1 91.840 
1759.9 8.160 

Analyzed by: 
szc 



c. HNF-1668 REX 0 
Spectrum 6a6388.CNF 

1 Legend: Raw = .... Modeled Peaks = l,2f..f etc Display Max.: 2614.2 

3 
3 
3 
3 
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1.....2.... 
1........2... 
.1............2. 
.1.................2... ... 1........................2.. .... 1..................................2..**.. ...... 1................................................2......... ......... 1.. ............................................... 2.......... .......... 2..1............. ................... 1. .......................... 1 ..................................... 1. .................................................... 1 ............................................ 1 ....... 1.. 



, .  c 

R a v  DatCa Dump for AEA Spectrum: 
1 

11 
2 1  
3 1  
4 1  
5 1  
61  
7 1  
8 1  
9 1  

101  
111 
121 
131 
141 
151 
161 
17 1 
18 1 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0 .  
0 .  
6 .  
4 .  
7 .  
6 .  
5 .  

10 .  
5 .  
9 .  
9 .  
8 .  

1 3 .  
20 .  
1 0 .  
1 4 .  
24 .  
21 .  
41 .  
39.  
58 .  
72 .  

126 .  
170.  
296.  
417.  

96 .  
88 .  

156.  
230.  
183.  

19 .  
4 .  
4 .  
6 .  
7 .  
9 .  
2 .  
0.  
1. 
1. 
3 .  
1. 
0 .  
0.  
0 .  
1. 
0 .  
0 .  
0 .  
0. 

0. 
0 .  
1. 
3 .  
8 .  
6 .  
2 .  
4 .  
6 .  
6 .  
8 .  

10 .  
9 .  

11. 
18. 
25 .  
25 .  
23 .  
26 .  
4 2 .  
61 .  
9 3 .  

128.  
187.  
269.  
403 .  

8 2 .  
126.  
159.  
260.  
110 .  

9 .  
6 .  
4 .  
5 .  
2 .  

' 5 .  
4 .  
0 .  
2 .  
1. 
1. 
1. 
5 .  
1. 
0 .  
0 .  
2 .  
0 .  
0.  
0 .  

0 .  
0.  
2 .  
1. 

11. 
3 .  
8 .  
4 .  
6 .  

10 .  
7 .  
6 .  
6 .  

12 .  
16 .  
19 .  
25 .  
28 .  
34 .  
4 4 .  
41 .  
74 .  

131.  
196.  
287.  
359.  

9 3 .  
99 .  

163.  
245.  

8 8 .  
8 .  
3 .  
1. 
5 .  
6 .  
8 .  
1. 
1. 
3 .  
1. 
1. 
1. 
2 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0.  
3 .  
3 .  
4 .  
4 .  
2 .  
5 .  
3 .  
7 .  
9 .  

12 .  
15 .  
10 .  
17 .  
18 .  
19 .  
25 .  
41 .  
55 .  
64 .  
73 .  

113 .  
192.  
352. 
320. 

89 .  
132 .  
200.  
267.  

69 .  
9 .  
1. 
4 .  
4 .  
5 .  
5 .  
1. 
3 .  
1. 
0 .  
1. 
1. 
4 .  
0 .  
0.  
0 .  
0 .  
0. 
0 .  

6a6388.CNF 
0. 
0.  
3 .  
6 .  
8 .  
6 .  
7 .  
7 .  
6 .  
6 .  

11. 
9 .  

11. 
15 .  
17 .  
14 .  
27 .  
31.  
38.  
64 .  
61 .  
82 .  

133 .  
240.  
350.  
240.  
110.  
112.  
204 .' 
300. 

55 .  
2 .  
6 .  
6 .  
5 .  
4 .  
3 .  
1. 
2 .  
2 .  
2 .  
1. 
2 .  
1. 
0 .  
1. 
0.  
0 .  
0 .  
0 .  

0. 
0.  
4 .  
3 .  
9 .  
3 .  
8 .  

12 .  
12 .  
10 .  
15 .  
16 .  
10 .  
12 .  
16 .  
27 .  
24 .  
27 .  
47 .  
47 .  
66 .  

103 .  
150 .  
217.  
316.  
168.  

87 .  
112.  
208.  
307. 

48 .  
5 .  
5 .  
2 .  
8 .  
5 .  
8 .  
2 .  
2 .  
1. 
3 .  
2 .  
4 .  
3 .  
0 .  
0 .  
0.  
0. 
0 .  
0 .  

0. 
0.  
5 .  
6 .  
6 .  

10 .  
2 .  
3 .  
4 .  
6 .  

11. 
9 .  

12 .  
15 .  
24 .  
14 .  
21 .  
37 .  
29 .  
64 .  
76 .  

108.  
132.  
215.  
342.  
131 .  
104.  
152.  
223.  
286.  

41 .  
4 .  
3 .  
3 .  
6 .  
8 .  
8 .  
0 .  
1. 
2 .  
0 .  
1. 
1. 
5 .  
1. 
0 .  
0 .  
1. 
0.  
0 .  

0 .  
2 .  
7 .  
3 .  
7 .  
4 .  
3 .  
5 .  

10 .  
10 .  

9 .  
13 .  
13 .  
19 .  
15 .  
18 .  
34 .  
2 0 .  
41 .  
45 .  
74 .  

108.  
144 .  
245.  
315. 
112.  
109.  
140 .  
245 .  
289.  

34.  
1. 
6 .  
3 .  
9 .  
6 .  
4 .  
0 .  
4 .  
3 .  
1. 
1. 
5 .  
3 .  
0 .  
0 .  
0.  
3 .  
0 .  
0 .  

0 .  
4 .  
7 .  
5 .  
3 .  
4 .  
6 .  
6 .  

11. 
9 .  

1 3 .  
8 .  

18 .  
14 .  
10 .  
16 .  
18 .  
4 4 .  
35 .  
62 .  
76 .  
89 .  

152 .  
233.  
383.  
102.  
112.  
138 .  
250 .  
280.  

29 .  
3 .  
4 .  
8 .  
6 .  

10 .  
4 .  
2 .  
1. 
2 .  
1. 
2 .  
3 .  
1. 
0 .  
0 .  
0 .  
1. 
0 .  
0 .  

0.  
8 .  
3 .  
2 .  
7 .  
7 .  
1. 
7 .  
7 .  
8 .  

14 .  
17 .  
12 .  
18 .  
22 .  
26 .  
27 .  
31.  
46 .  
65 .  
65 .  

127 .  
165.  
266.  
364. 

93 .  
82 .  

150 .  
224.  
251.  

19 .  
3 .  
6 .  
3 .  

11. 
10 .  

4 .  
3 .  
0 .  
1. 
3 .  
0 .  
0 .  
2 .  
0.  
0.  
0 .  
1. 
0 .  
0.  
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worklistdata2 Version 3.0 01/04/99 
05/14/99 09:39 WF-1668 REV. 0 

Page: I 

LABCORE Completed Worklist Report for Worklist# 29632 

Analyst: rro Instrument: AB21 Book#: 

Method LA-953-104 RevIMod 

Worklist Comment: Rerun of WL 29529,U-103 Grab2, mcb 

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

2 E m - P R B P  0 @AM24101 AM24101 SOLID 1 <1.59B-3 uci/s 

2 ELMI-PRBP 0 @AM24101 AX24101T SOLID 100. 8.658+01 86.500 % Recovery 

3 

3 SAMPLE 599T000554 0 P @AM24101 AM24101B SOLID 3.54Bt00 % Ct. Error 

. . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  S99T000554 0 P @AM24101 AM24101 SOLID 2.05E-2 2.928-2 35.010 RPD . .  

4 DlJP S99T000554 0 P @AM24101 AM24101T SOLID 100.0 8.75Bt01 87.500'% Recovery 

5 SAMPLE S99T000555 0 P @AM24101 AM24101B SOLID 2.93Bt00 % Ct. Error 

.6 D m  S99T000555 0 P @AM24101 AM24101T SOLID 100.0 8.57Bt01 85.700 % Recove?, 

Final page for worklist# 29632 

Analyst Signature Date Analyst Signature Date 

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

48Q 



HNF-1668 REV. 0 
05/06/99 09:44 Page: I 
ws2 LABCORE Data Entry Template for Worklist# 29632 

Method: LA-953-104 RevIMod h--/ 
Worklist Comment: Rerun of WL 29529,U-103 Grab2, mcb 

S Type Sample# R A Test Matrix Group# Project 

1 STD @AM24101 SOLID 

2 BLNI-PREP @AM24101 SOLID 

3 SAMPLE S99T000554 0 F @AM24101 SOLID 99000104 U-103 GRAB2 
Analytes Requested: AM24101 , AM24101E, AM24101T 

4 DUP 

5 SAMPLE 

6 DUP 

S99T000554 0 F @AM24101 SOLID 

S99T000555 0 F @AM24101 SOLID 99000104 U-103 GPX32 
halytes Requested: AM24101 , AM24101E, AM24101T 

S99T000555 0 F @AM24101 SOLID 

Final page for worklist # 29632 

, Data Entry Comments: 

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



m-241 pCI/L=(C241 'Am-243TracerValue'SPKV'DF'DDF'(1000mUL))I(C243'SS'(2220000dpmlpCi)) 
m-243/24411CI/L= (Cm.Am-Z43TracerValue'SPKV'DF* DOF'(1000mUL))/(C243'SS'(2220000dpmlpCi)) 

elaUveCaunting Error= Square Root of [(1l(Am.243 Cpm'mln)) + (1 /(Am-241 Or Cm-2431244 cpm'min))l* 1.96'100 
m243TracerRecovery= (Total ATCountslTC -Bkg)*(1IDetE~'C243'100/Am.243TacerValue'SPKV 

I U103GRAB2 J] 

STANDARD.WB1 REV 1.2 953103ML 

482 

05114199 



HNF-1668 REV. 0 

WORKBOOK PAGE: BLANK2 i 

Ilt is a LESS THAN Value. 
= C 1.59E-03 i DETECTION 

483 
05/13/99 



Am-241 pcilg = (C241) (Am-243 Tracer Value) (SPKV) (1OOOmUL) (DF) I f (C243) (SS) (D glL) (222OOOOdpmlpCi) 1 
Cm-2431244 pCilg = (Cm) (Am.243 Tracer Value) (SPKV) (10OOmLlL) (DFI I [ (C243) (SS) (D glLI (2220000dpmlpCi) 1 

Relative Counting Error = Square Root Of [(ll(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * mi"))] * 1.96 + 100 
m 243 Tracer Recovely = (Total ATCountS I TC - Bkg) * lllDetEfn'C243'1001Am-243 Tracervalue' SPKV 

RRO Date: 05/13/99 

I _  d m  JFR Date: /g&&. 97 
SAMPLE.WB1 REV 1.2 953103ML 

1 r7- 

484 
05113199 



HNF-1668 REV. 0 

m-241 pCilg = (C241) (Am-243 TracerValue) (SPKV) (IOOomuL) (OF) I [ (C243) (SS) (0 glL) (2220000dpmlpCi) 1 
m-243244 pCilg = (Cm) (Am-243 Tracer Value) (SPKV) (IOOOmUL) (DF) I I (C243) (SS) (D glL) (2220000dpmJflCl) I 

Relative Counting Emor = Square Root of [(lI(Am-243 cpm * rnin)) + (1 I (Am-241 or Cm-2431244 cpm * min))] * 1.96 * 100 
m243 Tra~erRe~ove ly=  (Total ATCountsITC. Bkg)*(llOetEft)'C243~1001Am-243 TracerValue'SPKV 

Cm 243/244 pCVg < 3.43E-03 

485 
05113199 



HWF-1668 RW. 0 

Am-241 pCilg = (CZ41) (Am.243 Tracer Value) (SPKV (IOOOmUL) (DF) I [ (C243) (SS) (D glL) (2220000dpml~Ci) I 
Cm-2431244 pcilg I (cm) (Am-243 Tracer Value) (SPKW (1000mUL) (DF) I [ (C243) (SS) (D glL)  (2220000dpWpCi) 1 

elatiie Counting Error = Square Root of [(Il(Am-243 cpm. min)) + (1 I (Am-241 or Cm-2431244 cpm + min))] * 1.96 * I 0 0  
m 243TmcacerRecovely1 (Total ATCountslTC -Bkg)'(l IDetE~'C243~1001Am-243TracerValue~SPKV 

486  
0511 3199 



HNF-1668 REV. 0 

m-241 pcilg = (C241) (Am-243 Tracer Value) (SPKV) (1ooomUL) (DF) I [ (C243) (SS) (0 glL) (2220000dpmlvCi) ] 
Cm-2431244 pCilg = (Cm) (Am-243 Tracer Value) (SPKY) (IOOOmUL) (OF) I f  (C243) (SS) (0 glL) (2220000dpmlpCi) 1 

Relative Counting Emor = Square Root of I(II(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * mi"))] * 1.96 * 100 
m 243 Tracer Recovery = (Total AT CountS I T C  - Bkg).(1IDetEFq'C243'100 IAm-243 TracelValue' SPKV 

_ C ~  RRO Date: 05/13/99 
JFR Date: //.99 - 

SAMPLE.WB1 REV 1.2 953103ML I - -  

487 
05/13/99 



HNF-1668 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 
WL29632-STD 

File ID: 10a1042.CNF 

Counted on: 5/12/99 @11:37 
Detector: AEAlO 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak 
ID 
1 
2 

Peak height 
Initial Final 
998.8 998.8 
501.7 501.7 

3 21.1 21.1 
4? 0.9 0.1 
5? 1.4 1.4 
6? 1.4 1.4 
7? 0.7 0.1 

Peak 
ID Isotope 
1 PU238 

Am241 
2 Am243 
3 Np237 

Pu242 
4 
5 
6 
7 

Totals: 

Peak center 
Initial Final 
299.080 299.080 
253.351 253.179 
173.415 172.668 
166.692 167.000 
163.565 162.000 
154.394 154.046 
139.772 139.772 

FWHM 
Initial Final 
14.000 7.111 
14.000 6.061 
108.000 436.134 
4.000 0.100 
4.000 0.000 
4.000 0.000 
4.000 0.100 

Tau 
Initial Final 
7.000 1.706 
7.000 1.303 
54.000 140.956 
2.000 0.100 
2.000 1.843 
2.000 3.758 
2.000 0.100 

AEA 
Frac 
0.604 

,0.318 
0.057 

???? 
???? 
???? 
???? 

0.979 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err Activity 
Exp. Obs. Diff. FWHM Rate c/m @95 dim uCi/ea 
5.487 5.466 0.0210.03 46.42 1.3 522.4 0.2353-03 
5.479 5.466 0.013 400.2 0.180E-03 
5.266 5.255 0.0110.03 24.43 2.0 200.0 0.901E-04 
4.769 4.885 -.1162.01 4.39 14.9 40.9 0.1843-04 
4.891 4.885 0.006 35.6 0.160E-04 

4.859 0.00 ***** 
4.836 0.00 4088. 
4.799 0.00 1000. 
4.733 0.00 9691. - - - - - - - - - 

<--valid peaks only--> 75.23 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 
Energy range (MeV) : 4.090 TO 6.446 

(Data reduction compression factor: 1.) 
Efficiency = 0.1234 CPM/DPM 

TOTAL COUNT DATA: 

Item Total % Recovery 
Raw spectrum 36910.0 100.000 

488 

Smoothed 36910.0 100.000 
Composite fit 36120.3 97.860 



Residuals 
HNF-1668 REV. 0 

789.7 2.140 

Analyzed by: 
MB 



7 
3 
3 
4 
3 
3. 
3. 
3.. 
32.. 
3.2.. 
3....2. 
3.......2. 
3.............2. 
31......................2... 
3.1.................................2.. .. ..... 1......2....... .......... l... .................. 1 ................................ 1 ....................................................... 1.. ...................................................................... 1 ................ 1.. .. 

HNF-1668 R N .  0 
Spectrum 10a1042.CNF 

1 Legend: Raw = .... Modeled Peaks = l121.., etC Display Max.: 6864.2 



Raw 'Data D 
1 0. 
11 0. 
21 2. 
31 8. 
41 6. 
51 2. 
61 5. 
71 0. 
81 3. 
91 14. 
101 8. 
111 14. 
12 1 14. 
131 16. 
14 1 17. 
151 24. 
161 16. 
17 1 25. 
181 26. 
191 30. 
201 57. 
211 62. 
221 90. 
231 164. 
241 279. 
251 549. 
261 166. 
271 175. 
281 312. 
291 658. 
301 1010. 
311 89. 
321 0. 
331 0. 
341 1. 
351 0. 
361 0. 
371 0. 
381 0. 
391 0. 
401 0. 
411 0. 
421 0. 
431 0. 
441 0. 
451 0. 
461 0. 
471 0. 
481 1. 
491 0. 
511 0. 

lump for 
0. 
0. 
6. 
5. 
3. 
7. 
1. 
7. 
7. 
7. 
9. 
6. 
7. 
15. 
14. 
19. 
29. 
17. 
25. 
31. 
56. 
73. 
94. 
147. 
302. 
539. 
140. 
192. 
348. 
716. 
825. 
47. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  

AEA Spectrum: 
0 .  0. 
0. 0. 
2. 2. 
3. 2. 
9. 5. 
6. 5. 
4. 6. 
8. 6. 
6. 5. 
10. 7. 
5. 6. 
12. 16. 
11. 11. 
8. 13. 
15. 13. 
19. 25. 
26. 19. 
31. 26. 
36. 30. 
35. 58. 
42. 65. 
72. 80. 
114. 107. 
189. 210. 
348. 353. 
599. 608. 
158. 143. 
169. 211. 
384. 382. 
787. 868. 
642. 402. 
31; 21. 
0. 0. 
0. 0. 
1. 1. 
0. 0. 
1. 0. 
0. 0. 
0 .  0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0 .  0 .  
0 .  0. 
0 .  0 .  
0 .  0 .  
0. 0. 
0. 1. 
1. 0. 
0. 0. 

WW-1668 REV. 0 
10a1042.CNF 

0 .  0. 0. 0. 
3. 5. 3. 3. 
4. 1. 5. 4. 
6. 1. 4. 6. 
3. 3. 3. 4. 
3. 8. 6. 5. 
7. 10. 6. 4. 
4. 8. 5. 3. 
10. 12. 5. 5. 
7. 4. 6. 7. 
6. 15. 4. 7. 
7. 16. 6. 12. 
8. 13. 11. 12. 
17. 16. 10. 13. 
13. 16. 14. 16. 
26. 16. 18. 27. 
26. 18. 28. 27. 
21. 24. 18. 26. 
27. 26. 39. 38. 
41. 47. 49. 38. 
69. 49. 58. 56. 
80. 64. 91. 85. 
102. 127. 138. 126. 
183. 188. 242. 227. 
400. 417. 417. 448. 
568. 507. 379. 224. 
167. 165. 171. 170. 
201. 252. 262. 264. 
433. 478. 515. 564. 
870. 866. 959. 1033. 
274. 217. 162. 163. 
12. 3. 3. 0. 
0. 0 .  0 .  0 .  
0 .  0 .  0 .  1. 
0. 0. 3. 0. 
0. 0. 1. 0. 
0. 0. 0 .  0. 
0. 0. 0 .  0 .  
0. 0. 0 .  0. 
0. 0. 0. 0. 
1. 0. 0. 0. 
0 .  0. 0 .  0. 
0. 0. 0. 0. 
0. 0. 0 .  0. 
0. 0. 0 .  0. 
0. 0. 0 .  0. 
0. 0. 0. 0. 
1. 0. 0. 0. 
0. 0. 0 .  0. 
0. 0. 0 .  0. 

0. 
3. 
2. 
4. 
4. 
6. 
4. 
6. 
1. 
13. 
10. 
12. 
11. 
22. 
19. 
14. 
19. 
25. 
34. 
39. 
55. 
95. 
146. 
261. 
449. 
193. 
163. 
245. 
599. 
1102. 
144. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
2. 
8. 
4. 
3. 
5. 
7. 
8. 
8. 
8. 
8. 
10. 
12. 
9. 
18. 
24. 
20. 
23. 
45. 
36. 
57. 
90. 
128. 
251. 
498. 
163. 
175. 
281. 
639. 
1065. 
114. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
0. 
0. 



Peak 
ID 
1 

HNF-1668 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 
WL29632-BLNK 

File ID: lla1127.CNF 

Counted on: 5/12/99 @11:37 
Detector: AEAll 
Geometry number: 1 
count time: 28804. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
562.5 562.5 253.835 253.835 12.000 4.769 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 
1 -243 0.873 5.266 5.259 o.0070.02 20.30 2.0 ----- --------- 

Totals: 0.873 <--valid peaks only--> 20.30 

DETECTOR CALIBRATION 
Energy(MEV) = 4.091 -+ (0.0046)*Channel 
Energy range (MeV): 4.091 TO 6.446 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2351 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
6.000 1.521 

Total 
11158.0 
11158. o 
9743.6 
1414.4 

% Recovery 

87.324 

100.000 
100.000 

12.676 

Activity 

87.2 0.3933-04 
d/m uCi/ea 

Analyzed by: 
MB 
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HNF-1668 REV. 0 
spectrum lla1127.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 

. 

.. 
1. 
.l. . . .1.. ........ 1. ................. 1 .................... ............. 
...........~~.......................................................l ......................... 1 .... 

.... 1 

493 

3963.9 



. ,  

Raw, Data' Dumw for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
18 1 
191 
201 
2 11 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
2. 
0. 
1. 
2. 
0. 
2. 
2. 
2. 
3. 
1. 
3. 
5. 
4. 
7. 
4. 
9. 
14. 
15. 
21. 
42. 
92. 
185. 
477. 
48. 
20. 
2. 
4. 
3. 
1. 
0. 
0. 
2. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

- 
0. 
0. 
3. 
1. 
3. 
0. 
3. 
4. 
3. 
2. 
2. 
3. 
6. 
4. 
4. 
9. 
2. 
14. 
12. 
17. 
21. 
34. 
48. 
105. 
193. 
587. 
41. 
9. 
1. 
6. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
0. 
0. 
2. 
1. 
1. 
1. 
2. 
2. 
3. 
0. 
2. 
4. 
4. 
7. 
7. 
9. 
10. 
7. 
15. 
19. 
32. 
58. 
114. 
245. 
577. 
41. 
3. 
0. 
1. 
3. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
1. 
4. 
3. 
6. 
1. 
2. 
1. 
3. 
2. 
2. 
3. 
4. 
4. 
3. 
9. 
11. 
9. 
17. 
18. 
25. 
56. 
118. 
255. 
619. 
38. 
2. 
1. 
1. 
2. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  

lla1127.CNF 
0. 
1. 
1. 
1. 
1. 
3. 
1. 
2. 
6. 
0. 
3. 
6. 
6. 
6. 
4. 
3. 
12. 
2. 
12. 
14. 
24. 
34. 
52. 
114. 
320. 
649. 
40. 
0. 
2. 
5. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
1. 
2. 
0. 
3. 
2. 
2. 
2. 
2. 
0. 
3. 
3. 
1. 
3. 
6. 
10. 
8. 
13. 
10. 
23. 
32. 
64. 
126. 
341. 
513. 
37. 
2. 
2. 
5. 
0. 
1. 
1. 
0. 
2. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  

WF-1668 REV. O 

0. 
1. 
2. 
1. 
1. 
7. 
0. 
3. 
1. 
1. 
3. 
3. 
4. 
4. 
2. 
5. 
5. 
8. 
11. 
17. 
27. 
40. 
77. 
144. 
351. 
440. 
34. 
1. 
1. 
6. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0 .  
0. 
0. 
0. 
0. 
0. 
4. 
1. 
2. 
1. 
5. 
1. 
2. 
3. 
7. 
2. 
6. 
8. 
8. 
21. 
29. 
36. 
64. 
151. 
375. 
209. 
19. 
1. 
2. 
2. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
0. 
4. 
2. 
1. 
2. 
2. 
0. 
2. 
1. 
0. 
0. 
1. 
5. 
3. 
7. 
8. 
10. 
5. 
18. 
21. 
41. 
98. 
184. 
417. 
108. 
20. 
0. 
2. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
2. 
0. 
0. 
0. 
1. 
2. 
2. 
0. 
4. 
3. 
1. 
2. 
5. 
5. 
4. 
3. 
10. 
16. 
15. 
16. 
47. 
91. 
170. 
479. 
58. 
22. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0 .  
0 .  
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HNF-1668 REV. 0 

Peak 
ID 
1 
2 
3 
4 

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 
S99T554-SAM (AM) 

File ID: 12a1207.CNF 

Peak 
ID Isotope 
1 Pu238 

Am241 
2 Am243 
3 Np237 

Pu2 4 2 
4 Np237 

Totals: 

Counted on: 5/12/99 @11:38 
Detector: Am12 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 
224.9 224.9 299.214 299.214 12.000 6.196 6.000 1.201 
258.6 258.6 252.703 252.595 12.000 5.735 6.000 1.066 
16.5 16.5 187.780 187.265 56.000 135.426 28.000 50.409 
7.7 7.7 151.119 150.288 20.000 2.545 10.000 0.077 

AEA 
Frac 
0.401 

0.470 
0.065 

0.048 

0.984 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate cfm @95 
5.487 5.472 0.0150.03 11.82 2.6 
5.479 5.472 0.007 
5.266 5.258 0.0080.03 13.87 2.5 
4.769 4.958 -.1890.62 1.91 18.2 
4.891 4.958 -.067 
4.769 4.787 -.0180.01 1.43 8.3 - - - - - - - - - 

<--valid peaks only--> 29.02 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2239 CPMfDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Activity 
d/ uci / ea 
73.3 0.3303-04 
56.2 0.2533-04 
62.6 0.2823-04 
9.8 0.4423-05 
8.5 0.3843-05 
7.3 0.3303-05 

Total 
14158.0 
14158.0 
13931.4 
226.6 

% Recovery 
100.000 
100.000 
98.400 
1.600 

Analyzed by: 
MB 

49s 



HNF-1668 REV. 0 
Spectrum 12a1207.CNF 

1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 2020.4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4. 
4. 
34. 
4. 
. 3 .  
2.3. 
2. .3. 
.2.3.. ... 3 .... .. 3..2.... 
.3......2... 
3............2... 
3...................2. 
.1.............................2.. .. 1............................................2..... .... 1...........................................................2..... ....... 1..........2......... ........... l..... .................. 1 ............................ 1 ............................................ 1. .................................................... 1 .......... 1.. 
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Raw' Data' Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
3 11 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
1. 
2. 
1. 
2. 
7. 
6. 
4. 
8. 
9. 
7. 
6. 
9. 
13. 
9. 
17. 
17. 
26. 
28. 
38. 
58. 
101. 
142. 
262. 
45. 
54. 
76. 
164. 
226. 
20. 
0. 
0. 
2. 
0. 
5. 
3. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

- 
0. 
0. 
0. 
2. 
3. 
4. 
7. 
1. 
5. 
5. 
3. 
3. 
7. 
7. 
12. 
14. 
15. 
25. 
19. 
19. 
34. 
53 * 
62. 
107. 
177. 
294. 
52. 
61. 
93. 
162. 
200. 
12. 
0. 
2. 
1. 
4. 
4. 
3. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 

0. 
0. 
4. 
8. 
3. 
2. 
3. 
3. 
3. 
5. 
9. 
3. 
9. 
12. 
8. 
14. 
11. 
17. 
17. 
26. 
38. 
53. 
78. 
108. 
186. 
308. 
57. 
42. 
85. 
170. 
131. 
15. 
0. 
1. 
0. 
1. 
6. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
4. 
3. 
1. 
7. 
3. 
3. 
5. 
9. 
9. 
5. 
5. 
11. 
14. 
13. 
16. 
15. 
20. 
19. 
36. 
42. 
58. 
115. 
179. 
292. 
67. 
62. 
124. 
180. 
81. 
3. 
0. 
1. 
1. 
4. 
5. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  

HNF-1668 REV. 0 
12a1207.CNF 
0. 
2. 
1. 
2. 
3. 
7. 
8. 
6. 
5. 
5. 
3. 
7. 
8. 
6. 
7. 
4. 
15. 
17. 
17. 
30. 
38. 
47. 
73. 
110. 
215. 
268. 
64. 
75. 
104. 
190. 
52. 
1. 
0. 
2. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 

0. 
1. 
2. 
5. 
2. 
4. 
2. 
4. 
5. 
5. 
8. 
5. 
11. 
14. 
15. 
10. 
20. 
15. 
28. 
31. 
49. 
49. 
67. 
137. 
211. 
208. 
60. 
69. 
130. 
209. 
38. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0 .  
0 .  

0. 
6. 
2. 
1. 
5. 
6. 
5. 
2. 
2. 
6. 
8. 
12. 
8. 
13. 
13. 
5. 
11. 
22. 
31. 
27. 
44. 
67. 
81. 
135. 
245. 
132. 
78. 
74. 
114. 
196. 
34. 
0. 
1. 
0. 
2. 
4. 
3. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 

0. 
2. 
4. 
0. 
6. 
6. 
2. 
5. 
3. 
5. 
7. 
4. 
4. 
8. 
7. 
11. 
17. 
23. 
32. 
42. 
44. 
62. 
76. 
148. 
256. 
103. 
49. 
85. 
141. 
252. 
33. 
1. 
1. 
1. 
2. 
2. 
3. 
0. 
0. 
0. 
2. 
0. 
3. 
1. 
0. 
0. 
0. 
0 .  
0. 
0 .  

0. 
2. 
3. 
5. 
2. 
4. 
6. 
2. 
3. 
4. 
5. 
9. 
3. 
11. 
13. 
8. 
7. 
17. 
22. 
35. 
31. 
57. 
81. 
147. 
240. 
78. 
68. 
74. 
161. 
212. 
27. 
0. 
0. 
1. 
2. 
4. 
6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  

0. 
2. 
1. 
5. 
3. 
2. 
4. 
6. 
6. 
8. 
6. 
5. 
6. 
7. 
15. 
14. 
13. 
25. 
24. 
36. 
56. 
75. 
85. 
162. 
243. 
50. 
53. 
77. 
170. 
259. 
20. 
0. 
1. 
0. 
3. 
1. 
5. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0 .  



HNF-1668 REV. 0 

Peak 
ID 
l? 
2? 
3 
4 
5 
6 

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 
S99T000554-DUP-A 

File ID: 13a1386.CNF 

Peak 
ID Isotope 
1 
2 
3 Pu238 

Am241 
4 Am243 
5 
6 Np237 

Totals: 

Counted on: 5/12/99 @11:51 
Detector: AEA13 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
11.8 11.8 
8.2 8.2 

604.8 604.8 
481.4 481.4 
13.5 13.5 
9.3 9.3 

Peak center 
Initial Final 
369.991 369.991 
363.097 361.429 
300.880 300.879 
255.254 255.151 
131.732 131.690 
126.344 126.000 

FWHM 
Initial Final 
12.000 4.425 
6.000 2.067 
12.000 6.329 
12.000 5.347 
190.000 1.000 
186.000 1.000 

AEA 
Frac 
???? 
???? 
0.485 

0.401 
0.018 
0.012 

0.915 
----- 

Tau 
Initial Final 
6.000 6.224 
3.000 0.430 
6.000 1.405 
6.000 1.083 

95.000 0.100 
93.000 0.100 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err Activity 
Exp. O h .  Diff. FWHM Rate C/m @95 d/m uCi/ea 

5.787 0.25 17.9 
5.748 0.36 17.6 

5.487 5.469 0.0180.03 29.00 1.7 162.1 0.7303-04 
5.479 5.469 0.010 124.2 0.5593-04 
5.266 5.259 0.0070.02 24.01 1.9 97.6 0.4403-04 

4.691 0.00 1.06 8.8 4.3 0.1923-05 
4.640 4.665 -.0250.00 0.72 16.4 48.4 0.2183-04 - - - - - - - - - 

<--valid peaks only--> 54.79 

DETECTOR CALIBRATION 
Energy(MEV) = 4.085 + (0.0046)*Channel 

Energy range (MeV): 4.085 TO 6.440 

(Data reduction compression factor: 1.) 
Efficiency = 0.2485 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Total 
28731.0 
28731.0 
26595.0 
2136.0 

% Recovery 
100.000 
100.000 
92.566 
7.434 
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Spectrum 13a1386.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 

HNF-1668 REV. 0 

Display Max.: 4362.2 

6 
6 
6 
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6 
6 
6 
6 
6 
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. ,  . 
Raw Data' D U ~ P  for AEA spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
171 
18 1 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
-311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
5. 
2. 
9. 
5. 
3. 
5. 
11. 
7. 
10. 
10. 
16. 
12. 
10. 
16. 
23. 
19. 
32. 
36. 
61. 
72. 
94. 
121. 
233. 
436. 
147. 
128. 
213. 
382. 
665. 
56. 
1. 
1. 
1. 
4. 
9. 
10. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 

- 
0. 
0. 
6. 
3. 
8. 
3. 
7. 
4. 
6. 
6. 
7. 
13. 
8. 
18. 
13. 
24. 
25. 
25. 
26. 
34. 
45. 
84. 
104. 
157. 
304. 
472. 
115. 
127. 
220. 
409. 
677. 
62. 
0. 
1. 
4. 
2. 
9. 
12. 
0. 
0. 
1. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
4. 
2. 
8. 
2. 
13. 
5. 
4. 
6. 
7. 
13. 
17. 
15. 
17. 
12. 
20. 
22. 
37 * 
44. 
50. 
68. 
105. 
158. 
297. 
494. 
135. 
133. 
192. 
438. 
565. 
36. 
0. 
0. 
4. 
1. 

13. 
8. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
7. 
4. 
6. 
6. 
9. 
9. 
8. 
11. 
10. 
13. 
9. 
7. 
13. 
19. 
16. 
29. 
29. 
36. 
58. 
81. 
106. 
142. 
286. 
503. 
110. 
132. 
193. 
433. 
459. 
32. 
2. 
6. 
3. 
11. 
14. 
8. 
1. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 

13a1386.CNF 
0. 
1. 
3. 
2. 
5. 
2. 
6. 
4. 
11. 
8. 
7. 
10. 
10. 
18. 
12. 
17. 
19. 
22. 
29. 
33. 
54. 
66. 
116. 
176. 
342. 
569. 
112. 
157. 
251. 
453. 
321. 
24. 
2. 
3. 
0. 
8. 
7. 
2. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0 .  

0. 
4. 
4. 
2. 
4. 
6. 
6. 
6. 
9. 
8. 
7. 
16. 
12. 
6. 

21. 
19. 
23. 
33. 
32. 
40. 
62. 
77. 
114. 
182. 
323. 
581. 
124. 
167. 
289. 
512. 
193. 
9. 
4. 
3. 
6. 
9. 
8. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
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0. 
5. 
3. 
6. 
7. 
4. 
3. 
7. 
10. 
4. 
10. 
9. 
15. 
13. 
16. 
22. 
21. 
32. 
40. 
49. 
49. 
81. 
116. 
203. 
392. 
535. 
133. 
159. 
266. 
528. 
150. 
4. 
2. 
3. 
5. 
4. 
6. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
1. 
5. 
9. 
4. 
3. 
5. 
9. 
11. 
11. 
9. 
9. 
12. 
10. 
18. 
16. 
36. 
26. 
33. 
44. 
48. 
86. 
107. 
220. 
381. 
443. 
131. 
156. 
257. 
545. 
122. 

3. 
1. 
2. 
4. 
6. 

11. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
4. 
4. 
2. 
2. 
5. 
6. 
3. 
6. 
7. 
7. 
13. 
6. 

15. 
12. 
22. 
18. 
31. 
32. 
46. 
58. 
88. 
146. 
214. 
398. 
311. 
125. 
170. 
321. 
557. 
92. 
1. 
3. 
3. 
6. 
8. 
11. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
6. 
6. 
11. 
5. 
7. 
5. 
9. 
3. 
12. 
14. 
11. 
15. 
11. 
20. 
20. 
21. 
29. 
32. 
57. 
52. 
84. 
147. 
241. 
389. 
167. 
136. 
183. 
332. 
629. 
71. 
1. 
2. 
1. 
7. 
11. 
16. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
1. 
1. 
0. 
0. 



HNF-1668 REV. 0 

Peak 
ID 
1 
2 
3 

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 
S99T000555-SAM-A 

File ID: 14a1476.CNF 

Counted on: 5/12/99 @11:52 
Detector: AEAl4 
Geometry number: 1 
count time: 28808. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
304.3 304.3 299.527 299.527 14.000 7.359 
455.7 455.7 253.567 253.461 12.000 5.743 
13.6 13.6 136.628 136.557 150.000 1.000 

Peak AEA 
ID Isotope Frac 
1 Pu238 0.362 

2 Am243 0.514 
3 0.024 

Totals: 0.901 

Am241 

----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 
5.487 5.469 0.0180.03 15.94 2.2 
5.479 5.469 0.010 
5.266 5.257 0.0090.03 22.61 2.0 

4.719 0.00 1.07 8.8 - - - - - - - - - 
<--valid peaks only--> 39.62 

DETECTOR CALIBRATION 
Energy(MEV) = 4.091 + (0.0046)*Channel 
Energy range (MeV): 4.091 TO 6.446 

(Data reduction compression factor: 1.) 
Efficiency = 0.2457 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
7.000 1.487 
6.000 1.188 

75.000 0.100 

Total 
21123.0 
21123.0 
19022.7 
2100.3 

% Recovery 
100.000 
100.000 
90.057 
9.943 

Activity 
d/m uCi/ea 
90.1 0.4063-04 
69.0 0.311E-04 
92.9 0.4193-04 
4.4 0.1973-05 

Analyzed by: 
NEW 



Spectrum 14a1476.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 

HNF-1668 REV. 0 

Display Max.: 3529.3 
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HNF-1668 REV. 0 
Raw' Data' Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
17 1 
18 1 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
4. 
3. 
5. 
2. 
4. 
5. 
4. 
2. 
9. 
5. 
16. 
12. 
12. 
8. 
15. 
16. 
34. 
28. 
44. 
73. 
70. 
130. 
241. 
496. 
92. 
72. 
112. 
213. 
303. 
23. 
0. 
0. 
4. 
3. 
7. 
5. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
4. 
3. 
1. 
2. 
8. 
4. 
6. 
6. 
9. 
6. 
16. 
12. 
13. 
16. 
21. 
26. 
28. 
37. 
40. 
71. 
88. 
150. 
267. 
484. 
83. 
68. 
129. 
238. 
273. 
14. 
1. 
3. 
3. 
2. 
2. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
3. 
0. 
4. 
2. 
6. 
7. 
10. 
5. 
7. 
9. 
8. 
11. 
17. 
18. 
18. 
21. 
35. 
37. 
55. 
74. 
110. 
169. 
293. 
448. 
92. 
80. 
128. 
221. 
240. 
14. 
2. 
1. 
1. 
4. 
5. 
2. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 

0. 
0. 
4. 
5. 
8. 
2. 
4. 
4. 
5. 
7. 
8. 
9. 
13. 
10. 
13. 
20. 
24. 
24. 
26. 
26. 
46. 
67. 
91. 
169. 
302. 
534. 
74. 
67. 
151. 
235. 
155. 
15. 
1. 
1. 
2. 
4. 
10. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

14a1476.CNF 
0. 
1. 
5. 
6. 
0. 
3. 
6. 
8. 
6. 
4. 
9. 
12. 
11. 
12. 
14. 
18. 
20. 
32. 
28. 
41. 
56. 
81. 
98. 
197. 
320. 
506. 
75. 
91. 
125. 
263. 
100. 

3. 
3. 
0. 
5. 
4. 
9. 
0. 
0. 
0. 
0. 
0. 
3. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
2. 
5. 
4. 
7. 
3. 
4. 
6. 
11. 
17. 
7. 
10. 
7. 
16. 
18. 
20. 
23. 
24, 
28. 
43. 
41. 
75. 
114. 
190. 
334. 
466. 
82. 
86. 
187. 
254. 
84. 
1. 
1. 
1. 
4. 
4. 
6. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
5. 
4. 
4. 
8. 
5. 
4. 
6. 
4. 
4. 
9. 
13. 
12. 
15. 
11. 
20. 
22. 
25. 
24. 
37. 
39. 
80. 
109. 
211. 
393. 
342. 
74. 
82. 
156. 
282. 
55. 
2. 
2. 
1. 
1. 
6. 
6. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
6. 
3. 
3. 
10. 
5. 
4. 
9. 
9. 
7. 
7. 
6. 
7. 
14. 
15. 
14. 
26. 
37. 
29. 
44. 
65. 
81. 
112. 
203. 
371. 
219. 
87. 
81. 
191. 
305. 
63. 
3. 
1. 
2. 
8. 
3. 
5. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
2. 
6. 
1. 
2. 
4. 
9. 
2. 
8. 
6. 
8. 
9. 
11. 
10. 
19. 
20. 
28. 
23. 
29. 
39. 
72. 
80. 
159. 
224. 
403. 
146. 
76. 
104. 
171. 
306. 
50. 
0. 
1. 
0. 
4. 
6. 
4. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
2. 
6. 
0. 
5. 
5. 
4. 
8. 
10. 
4. 
7. 
6. 
15. 
12. 
13. 
26. 
13. 
24. 
36. 
37. 
63. 
86. 
151. 
203. 
427. 
94. 
82. 
107. 
206. 
353. 
39. 
0. 
0. 
2. 
2. 
6. 
7. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
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HNF-1668 REV. 0 

Peak 
ID 
1 
2 

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 
S99T000555-DUP-A 

File ID: 15a1549.CNF 

Counted on: 5/12/99 @11:53 
Detector: Am15 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
327.6 327.6 297.741 297.741 14.000 7.115 
453.0 453.0 252.173 252.097 10.000 4.942 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. O b s .  Diff. FWHM Rate cfm @95 
1 Pu238 0.394 5.487 5.466 0.0210.03 17.44 2.1 

2 Am243 0.540 5.266 5.256 0.0100.02 23.91 1.9 
Am241 5.479 5.466 0.013 

----- --------- 
Totals: 0.933 <--valid peaks only--> 41.34 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2413 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
7.000 1.394 
5.000 0.914 

Activity 
d/m uCi/ea 
100.4 0.4523-04 
76.9 0.3463-04 
100.1 0.4513-04 

Total 
21267.0 
21266.9 
19848.9 
1418.1 

% Recovery 
100.000 
100.000 
93.332 
6.668 

'*. 

Analyzed by: 
NEW 



HNF-1668 REV. O 
8 Spectrum 15a1549.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3454.0 

.. 
2. 
2.. 
.2.. . . .2.. ..... 2.. ......... 2. .............. 2 
1....................2. 
.1...............................2. .. 1.. .............................................2.... ... l................................................... ...... 1......2......... .......... l... ................ 1 .......................... 1 
........................................l 
.........................................l ...... 1.. 

. ,...... 2 ..... 
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L 

Raw'Data Dump for AFA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
17 1 
18 1 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
0. 
0. 
2. 
1. 
2. 
8. 
1. 
0. 
5. 
9. 
6. 
10. 
11. 
8. 
13. 
14. 
17. 
37. 
59. 
76. 
118. 
165. 
293. 
522. 
83. 
110. 
152. 
228. 
258. 
12. 
0. 
1. 
7. 
4. 
11. 
5. 
0. 
1. 
0. 
0. 
1. 
3. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  

0. 
0. 
3. 
1. 
1. 
2. 
5. 
6. 
1. 
2. 
2. 
2. 
4. 
8. 
9. 
12. 
12. 
19. 
27. 
31. 
43. 
90. 
111. 
186. 
330. 
482. 
95. 
80. 
160. 
247. 
158. 
6. 
0. 
1. 
4. 
4. 
4. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 

0. 
0. 
6. 
2. 
4. 
1. 
4. 
2. 
1. 
3. 
10. 
4. 
4. 
8. 
7. 
8. 
18. 
17. 
21. 
44. 
63. 
67. 
111. 
203. 
348. 
530. 
70. 
88. 
152. 
249. 
148. 
4. 
1. 
1. 
2. 
5. 
6. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
2. 
0. 
2. 
3. 
3. 
3. 
7. 
5. 
6. 
6. 
5. 
9. 
13. 
13. 
8. 
16. 
21. 
39. 
49. 
72. 
94. 
196. 
346. 
515. 
70. 
101. 
149. 
263. 
86. 
6. 
0. 
1. 
3. 
5. 
6. 
0. 
0. 
0. 
0. 
0. 
1. 
3. 
0. 
0. 
0. 
1. 
0. 
0. 

HNF-1668 REV. 0 
15a1549.CNF 
0. 
0. 
0. 
1. 
2. 
1. 
1. 
3. 
3. 
5. 
4. 
6. 
4. 
8. 
7. 
8. 
12. 
19. 
30. 
26. 
53. 
94. 
137. 
205. 
396. 
428. 
93. 
96. 
172. 
305. 
62. 
3. 
1. 
1. 
4. 
7. 
2. 
0. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
0. 
0. 
1. 
1. 
0. 

0. 
0. 
3. 
2. 
0. 
4. 
2. 
2. 
1. 
3. 
2. 
8. 
5. 
8. 
8. 
10. 
9. 
19. 
23. 
39. 
57. 
75. 
125. 
208. 
371. 
258. 
88. 
114. 
166. 
316. 
53. 
0. 
0. 
2. 
5. 
5. 
5. 
0. 
0. 
0. 
1. 
0. 
1. 
4. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
2. 
1. 
3. 
3. 
1. 
1. 
2. 
2. 
4. 
3. 
7. 
4. 
9. 
9. 
12. 
18. 
19. 
30. 
50. 
53. 
79. 
145. 
233. 
366. 
146. 
96. 
135. 
177. 
351. 
56. 
1. 
0. 
3. 
4. 
4. 
3. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
2. 
1. 
1. 
0. 
2. 
6. 
2. 
6. 
2. 
6. 
5. 
4. 
8. 
14. 
13. 
10. 
18. 
39. 
69. 
81. 
159. 
248. 
416. 
98. 
77. 
121. 
224. 
363. 
44. 
0. 
2. 
3. 
1. 
4. 
10. 
1. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  

0. 
3. 
2. 
3. 
3. 
0. 
3. 
3. 
4. 
4. 
3. 
7. 
10. 
15. 
8. 
12. 
13. 
27. 
18. 
30. 
65. 
91. 
158. 
252. 
427. 
85. 
92. 
123. 
252. 
357. 
34. 
0. 
1. 
6. 
3. 
6. 
6. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
0. 
2. 
2. 
1. 
7. 
3. 
0. 
3. 
1. 
5. 
4. 
5. 
7. 
19. 
11. 
26. 
22. 
55. 
63. 
96. 
170. 
264. 
465. 
80. 
74. 
125. 
234. 
296. 
21. 
1. 
2. 
1. 
6. 
5. 
4. 
0. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 



worklistdata2 Version 3.0 01/04/99 
04/12/99 1,2:33 

BdpIF-1668 REV. 0 
Page: I 

LABCORE Completed Worklist Report for Worklist# 29191 

Analyst: gll Instrument: AB19 Book#: 
Method: LA-953-104 Rev/Mod 

Worklist Comment: U103 GRAE32, @PU23901, STD=l.OmL, SS by Ludlum. skm 

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

1 STD 0 ePU23901 PU23901 LIQUID 1.26E-04 1.418-4 111.905 % Recovery 
100 8.65EiOl 86.500 % Recovery 1 STD 0 @PU23901 PU23901T LIQUID 

1.00 1.9i~t00 1.910 % Ct Erxor 1 STD 0 @PU23901 PU23901E LIQUID 

2 BLNK 0 @PU23901 PU23901 LIQUID 1 c3.1OE-5 UCi/mL 
2 BLNK 100 8.08E+01 80 .800  % R S C D V ~ ~ ~  

100.000 uCi/mL 2 BLNR 

3e-005 uci 
3 S W L E  S99T000538 0 

3 
4 
4 

4 DUP S99T000538 0 BPU23901 P1123901E LIQUID 1.00 2.598+00 2 . 5 9 0  % Ct Error 
5 S W L E  S99T000547 o BPu23901 ~ ~ 2 3 9 0 1  LIQUID n/A 4.43E-04 4.61e-005 uCi/mL 

5 S W L E  S99T000547 0 BPU23901 PU23901T LIQUID N/A a . 9 m o i  % Recovery 
5 SAMPLE S99T000547 0 @PU23901 PU239018 LXQUID N/A 2.58E100 % Ct. Error 
6 DUP S99T000547 0 BPU23901 PU23901 LIQUID 4.43E-4 5.16E-4 15.224 RPD 
6 DUP S99T000547 0 @PU23901 P023901T LIQUID 100 8.03E+Ol 
6 DVP S99T000547 0 @PU23901 PU23901E LIQUID 1.00 2.47Et00 

7 S W L E  S99T000549 0 @PU23901 PU23901 LIQUID N/A 5.148-04 5.06-005 uCi/ 
(931123901 PU23901T LI 8.81E+01 

aPU23901 PU23901E LI 2.49E+00 
8 DVP S99T000549 0 BPU23901 PO23901 LIQUID 5.14E-4 4.97E-4 

100 7.86Bl01 
S99T000549 0 BPU23901 PO239018 LIQUID 1.00 2.56El00 2.560 % Ct Error 8 DVP 

Final page for worklist# 29191 

Analyst Signature Date Analyst Signature Date 

/ 2  h r e 9  
Date 0 

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



4 7  

04/07/99 08:26 . HNF-I 668 REV" 6 Puge: I 
ws2 LABCORE Data Entry Template for Worklist# 29191 

Analyst: f Instrument: Puo l  BOOM 461957 
' Method LA-953-104 RevlMod d - /  

Worklist Comment: U103 GRAB2, @PU23901, STD=l.OmL, SS by Ludlum. skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD aPU23901 LIQUID 

2 BLNK ePU23901 LIQUID 

3 SAMPLE S99T000538 0 aPU23901 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: PU23901 , PU23901E, PU23901T 

4 DUP S99T000538 0 ePU23901 LIQUID 

5 SAMPLE S99T000547 0 ePU23901 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: PU23901 , PU23901E, PU23901T 

6 DUP S99T000547 0 aPU23901 LIQUID 

7 SAMPLE S99T000549 0 aPU23901 LIQUID 99000104 U-103 GRAB2 
Analytes Requested: PU23901 , PU23901E, PU23901T 

8 DUP S99T000549 0 aPU23901 LIQUID 

Final page for worklist # 29191 

. Sigdatue Date 

Datu Entry Comnients: 

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

507 



HNF-1668 REV. 0 

WORKBOOK PAGE: STD1 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay CoWd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Time11040.95)] 
Pu 236 Tracer Rec~very = (Total AT Counts I TC -Bkg)^ 1IEFF 'C236'1001Pu-236 Decay Corfd Value * SPKV 
Pu 2391240 VCiIL = (C239)(Pu 236 Decay Corfd Value)(SPKV)(lOOOmUL)(DF)(DDF) I [(C236)(55)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * llEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I 100) 
Pu 238 VCilL = [(Pu 238 dpm)(DF)(DDF)(lOoOmUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
Relative Counting Error = Square Root of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] + 1.96 * 100 

Signature of Chemist: I& /.(aLk JFR Date: 
STANOARO.WB1 REV 1.0 943128ML U 

508 
04112199 





AMPLEVOLUME in mL ss 
AMPLE DILUTION FACTOR DF 

HNF-1668 REV. 0 

0.100 
1.000 
0.100 

145843 
19 

U 238 AEA FRAC (C238) 
U 239 AEA FRAC (C239) 
OTAL AT COUNTS - - -. . . ._ _. . ._ .. . . . .. 

WORKBOOK PAGE: SAM3 

DIGEST DILUTION FACTOR 

U 239 cpm 
EA COUNT TIME 

Pu 2391240 UCiIL 

0.08: 
0.32 
278. 

Decay Time = Dale Counted -Tracer Preparation Date 
Pu-236 Decay Con'd Value = Pu-236 Preparation Value '[e to the power of ((-In2 ' Decay TimeIlO40.95)] 
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 Corr'd Value)(sP~(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IlEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery 1100) 
Pu 238 pCiL = [(Pu 238 dpm)(DF)(DDF)(IOOOmUL)1 I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D gIL)(SS)] 
Relative Counting Emor = Square Root of [(II(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * mi"))] * 1.96 * 100 

alyst: n GLL Date: 12-Apr-99 

Signature of Chemist: JFR Date: laA-DrS9 
I 

SAMPLE.WB1 REV 1.0 943128ML 

510 

04/12/99 



HNF-1668 RRI. 0 

0.100 
1.000 
0.100 

U 238 AEA FRAC (C238) 
U 239 AEA FRAC (C239) 
OTAL AT COUNTS - ̂ ^. ,...... 
ACKGROUND in cpm 
U 236 cpm 

0.081 
0.32! 
2721 

WORKBOOK PAGE: DUP4 

19.121 l b  U 239 cpm 
EA COUNT TIME 

Pu 2391240 pCilL 4.5339E-O 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay C o ~ d  Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Timd1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -6kg) 'C236'1001(Pu-236 Decay Corfd Value SPKV' EFF) 
Pu 2391240 pCiIL = (C239KPu 236 Decay Corr'd Value)(SPW(IOOOmUL)(DF)(DDF) I [(C236)(SS)(D g1L)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * llEFF * C238] - (Pu-238 Tracervalue 'SPKV *Pu 236 Tracer Recovery I 100) 
Pu 238 pCiIL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)1 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 

nalyst: h I GLL Date: 12-Apr-99 

Signature of Chemist: JFR Date: /A hf 9 y 
SAMPLE.WB1 REV 1.0 U 943128ML 

I 

1:\943128\0UT\29191.WBI 04112199 



HNF-1668 REV. 0 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Corfd Value = Pu-236 Preparation Value *[e to the power Of ((-In2 * Decay Timel1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -8kg) *C236'1001(Pu-236 Decay Corr'd Value * SPKV * EFF) 
Pu 2391240 pCYL = (C239)(Pu 236 Decay Corr'd Value)(SPKVl(1000mUL)(DF)(DDF) I [(C236)(SS)(D glL)(2220000 dpm1pCi)l 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * 1lEFF * 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 dprnlpCi)(D glL)(SS)] 
Relative Counting Error = Square Root of [(iI(Pu 236 cprn * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 100 

51.2 

04112199 



VOLUME in mL SE 
DILUTION FACTOR DF 

0.100 
1.000 
0.100 

HNF-1668 REV. 0 

m 
INT TIME 
391240 pCiIL 

WORKBOOK PAGE: DUP6 

Decay Time = Dale Counted -Tracer Preparation Date 
Pu-236 Decay Coed Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Tirnell040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) 'C236'10Ol(Pu-236 Decay Corfd Value * SPKV * EFF) 
Pu 2391240 pCiL = (C239l(Pu 236 Decay Corfd Value)(SPKv)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D g1L)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * llEFF ' C2381- (Pu-236 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I loo) 
Pu 238 pCilL = [(Pu 238 dprn)(DF)(DDF)(lOOOmUL)1 I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D gIL)(SS)] 
Relative Counting Error = Square Rmt of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 ' 100 

nalyst: ,. GLL Date: 12-Apr-99 

Signature of Chemist: P? 
SAMPLE.WB1 REV 1.0 u 4 3 1 2 8 M L  " 

513 
04112199 



HNF-1668 REV. a 
WORKBOOK PAGE: SAM7 

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 -Bkg) 'C236*1001(Pu-236 Decay Corr'd Value ' SPKV * EFF) 
Pu 2391240 PCilL = (C239)(Pu 236 Decay Corr'd VaIue)(SPKV)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IlEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I 100) 
Pu 238 PCiIL = [(Pu 238 d~m)(DF)(DDF~~1000mUL~1 I [(Pu-236 Tracer Recovery HO0)(2220000 dpmlpCi)(D glL)(SS)] 
Relative Counting Error = Square Root of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] ' 1.96 * 100 

Pu 239/240 pCi/mL 5.14E-04 DETECTION 
Relative Counting Error . = 2.5% LEVELS 

I 5.06E-05 

na1yE.t: GLL Date: 12-Apr-99 n "  ,, 
IlSignalure of Chemist: JFR Dale: ?9 
SAMPLE.WB1 REV 1.0 943128ML 0 I 

514 
0411299 



HNF-1668 REV. 0 

WORKBOOK PAGE DUP8 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Timel1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -8kg) *C236*1001(Pu-236 Decay Cor$d Value * SPKV * EFF) 
Pu 2391240 pCilL = (C239)(Pu 236 Decay Codd Value)(SPKv)(lOOOmUL)(DF)(DDF) I [(C236)(SS)(D gIL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IIEFF + C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I loo) 
Pu 238 pCiIL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)1 I [(Pu-236 Tracer RecoveryIlOO)(222OOOO dpmlpCi)(D g/L)(SS)] 
Relative Counting Error = Square Root Of [(II(Pu 236 cpm min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

nalyst: GLL Date: 12-Apr-99 

Signature of Chemist: JFR Date: /a,&/ ?9 
SAMPLE.WB1 REV 1.0 943128ML !4 

515 
04112199 



HNF-1668 REV. 0 

Peak 
ID 
l? 
2 
3? 
4 
5? 
6? 
7 

Peak 
ID Isotope 
1 
2 PU236 

Cm243 
3 
4 Th228 
5 
6 
7 Pu239 

Pu240 

Totals: 

222-S Anallrtical 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 
WL29191-STD 

File ID: la1966.CNF 

Counted on: 41 9/99 @ 9:15 
Detector : AEAl 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
13.1 13.1 478.244 478.244 18.000 6.651 

1484.6 1484.6 364.952 364.952 io.ooo 2.444 
38.0 38.0 305.147 305.131 30 .000  5.967 

23.4 23.4 272.687 272.540 12.000 3.826 
100.4 100.4 290.165 290.146 10.000 2.809 

16.4 16.4 258.196 257.634 8.000 0.773 
3187.2 3187.2 231.667 231.667 10.000 2.626 

AEA 
Frac 
???? 
0.325 

???? 
0.018 

???? 
???? 
0.602 

----- 
0.944 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. O b s .  Diff. FWHM Rate c/m @95 

5.755 5.764 -.0090.01 33.88 1.5 
5.779 5.764 0.015 

5.400 5.420 -.0200.01 1.83 6.9 

6.285 0.34 15.4 

5.489 0.92 9.4 

5.339 0.53 14.5 
5.271 0.14 27.4 

5.147 5.151 -.0040.01 62.78 1.1 
5.144 5.151 -.007 - - - - - - - - - 

<--valid peaks only--> 98.49 

DETECTOR CALIBRATION 
Energy(MEV) = 4.085 + (0.0046)*Channel 
Energy range (MeV): 4.085 TO 6.441 

(Data reduction compression factor: 1.) 
Efficiency = 0.2487 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 

TOTAL COUNT DATA: 

Total 
50071.0 
50071.0 
48213.5 

516 

Tau 
Initial Final 
9.000 8.062 
5.000 1.349 
15.000 15.108 
5.000 3.035 
6.000 2.876 
4.000 6.086 
5.000 2.072 

Activity 
a/m uci/ea 

139.0 0.6263-04 
186.6 0.8413-04 

10.4 0.4683-05 

252.4 0.114E-03 
252.4 0.114E-03 

% Recovery 
100.000 
100.000 
96.290 



, Residuals 
HNF-1668 REV. 6 

1857.5  3.710 

Analyzed by: 
szc 



............ 7 . .  ...................................................................... 7 ........................................ 7.. 

6 
6 
5 
5 
4 
.4 
3 
3 

.. 

Spectrum la1966.CNF 
1 Legend: Raw = .... Modeled Peaks = llZ1.., etc Display Max.: 16094.0 

2 .. .2 ............... 2. ....................................... 2 ... .2.. 



, .  HNF-I 668 REV. 0 

AEA Spectrum: la1966.CNF _-** n-C- n ..-- n a w  uaba uu~up LUL 

1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
0. 
1. 
0. 
1. 
0. 
3. 
1. 
1. 
0. 
2. 
1. 
1. 
0. 
4. 
3. 
4. 
6. 

10. 
28. 
79. 
622. 
3779. 

3. 
3. 
7. 
28. 
15. 
121. 
21. 
9. 
8. 
15. 
28. 
196. 
725. 
5. 
0. 
3. 
0. 
2. 
1. 
2. 
1. 
1. 
0. 
1. 
15. 
0. 
0. 

- 
0. 
0 .  
0. 
0. 
0. 
2. 
0. 
2. 
1. 
2. 
1. 
1. 
2. 
1. 
4. 
2. 
1. 
2. 
3. 
15. 
28. 
72. 
665. 

4094. 
9. 
7. 
4. 
24. 
15. 
99. 
16. 
7. 
5. 
10. 
32. 

292. 
959. 
0. 
0. 
1. 
1. 
1. 
1. 
3. 
0. 
0. 
0. 
7. 
11. 
0. 
0. 

- 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
3. 
3. 
2. 
1. 
3. 
3. 
8. 
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46. 
113. 
680. 

3653. 
2. 
4. 
0. 

28. 
14. 
49. 
22. 
8. 
6. 
13. 
33. 

384. 
1302. 

1. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
9. 
10. 
0. 

0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
3. 
3. 
5. 
2. 
8. 
18. 
37. 
128. 
660. 

2462. 
6. 
6. 
6. 
34. 
17. 
23. 
26. 
9. 
6. 

16. 
55. 
500. 
1656. 

0. 
2. 
0. 
0. 
2. 
1. 
0. 
0. 
2. 
3. 
5. 
8. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
2. 
1. 
1. 
2. 
4. 
4. 
10. 
14. 
28. 
145. 
841. 
1078. 

8. 
6. 
9. 
12. 
34. 
17. 
35. 
7. 
6. 
13. 
45. 
630. 
1890. 

2. 
1. 
3. 
1. 
1. 
0. 
0. 
1. 
0. 
1. 
10. 
2. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
3. 
2. 
2. 
2. 
5. 
4. 
12. 
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37. 
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2. 
9. 
5. 
16. 
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19. 
37. 
2. 
5. 
18. 
71. 
688. 
1880. 

0. 
0. 
0. 
1. 
2. 
1. 
2. 
2. 
1. 
0. 
13. 
4. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
2. 
1. 
1. 
0. 
1. 
2. 
2. 
5. 
11. 
20. 
42. 
233. 
1335. 
50. 
3. 
10. 
8. 
13. 
56. 
12. 
21. 
4. 
14. 
20. 
92. 
601. 
1256. 

2. 
0. 
0. 
2. 
0. 
3. 
1. 
0. 
1. 
0. 
18. 
1. 
2. 

0. 
0. 
0. 
1. 
2. 
0. 
2. 
0. 
2. 
1. 
1. 
3. 
0. 
2. 
2. 
1. 
3. 
6. 
10. 
10. 
47. 
306. 
1842. 

6. 
2. 
14. 
15. 
10. 
90. 
15. 
21. 
6. 
6. 

24. 
111. 
529. 
580. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
2. 
15. 
1. 
1. 

0. 
1. 
1. 
0. 
1. 
2. 
1. 
4. 
1. 
2. 
1. 
0. 
1. 
1. 
3. 
2. 
8. 
6. 
13. 
13. 
58. 
389. 
2523. 

2. 
3. 
9. 
16. 
7. 

115. 
15. 
13. 
4. 
10. 
27. 
163. 
505. 
187. 
1. 
0. 
0. 
0. 
2. 
8. 
1. 
0. 
2. 
0. 
16. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
3. 
0. 
1. 
1. 
4. 
4. 
8. 
14. 
27. 
49. 
485. 
3148. 

5. 
1. 
12. 
21. 
6. 

133. 
17. 
13. 
6. 
13. 
24. 
154. 
571. 
26. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
3. 
8. 
1. 
0. 

53.9 
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HNF-1668 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 
WL2 9 19 1-BLNK 

File ID: 2a2056.CNF 

Counted on: 4/ 9/99 @ 9:16 
Detector: AEA2 
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? 12.1 12.1 477.329 477.329 16.000 5.174 8.000 6.620 
2 1236.0 1236.0 362.987 362.987 10.000 2.785 5.000 1.460 
3? 61.0 61.0 300.710 300.647 8.000 0.000 4.000 3.686 
4 79.0 79.0 287.764 287.763 10.000 3.906 5.000 4.143 
5 20.7 20.7 270.462 270.325 10.000 3.144 5.000 2.001 

Peak AEA 
ID Isotope Frac 
1 ???? 
2 PU236 0.905 

3 ???? 
4 Th228 0.050 
5 0.014 

Totals: 0.969 

Cm243 

----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count 
Exp. Obs. Diff. FWHM Rate c/m 

6.289 0.28 
5.755 5.763 -.0080.01 29.89 
5.779 5.763 0.016 

5.476 0.00 
5.400 5.417 -.0170.02 1.65 

5.337 0.01 0.47 

<--valid peaks only--> 32.01 
- - - - - - - - - 

%err Activity 
@95 d/m uCi/ea 
17.0 
1.6 125.8 0.5673-04 

168.9 0.7613-04 
1000. 
7.0 9.6 0.4313-05 
15.1 1.9 0.8753-06 

DETECTOR CALIBRATION 
Energy(MEV) = 4.093 + (0.0046)*Channel 
Energy range (MeV): 4.093 TO 6.448 

(Data reduction compression factor: 1.) 
Efficiency = 0.2424 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite €it 
Residuals 

Total % Recovery 
15861.0 100.000 
15860.4 99.996 
15500.8 97.729 
360.2 2.271 

Analyzed by: 
szc 

528 



Spectrum 2a2056.CNF 
1 Legend: Raw = .... Modeled Peaks = l121..l etc 

HNF-1668 REV. 0 

Display Max.: 7199.4 

5 
5 
5 . . .4 
.4. 

2 .. 2 ............ 2 ........................................... 2 ...................................................................... 2 . .2.. . . 



. . .  . 
Raw Data Dubp for 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
17 1 
18 1 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
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0. 
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1. 
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4. 
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21. 
5. 
6. 
8. 
37. 

459. 
1427. 

2. 
0. 
0. 
0. 
2. 
0. 
2. 
1. 
0. 
1. 
4. 
3. 
1. 491 

511 0. 0. 
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1. 
2. 
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1. 
1. 
0. 
0. 
0. 
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0. 
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9. 
6. 
0. 

HNF-1668 REV. 0 
2a2056.CNF 
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Peak 
ID 
l? 
2 
3 
,4 
5? 
6 

222-S Analytical Laboraratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 

File ID: 3a3445.CNF 
S99T538-SAM 

Counted on: 4/ 9/99 @ 9:16 
Detector: AEA3 
Geometry number: 1 
count time: 28804. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

Am241 
4 Th228 
5 
6 Pu239 

'PU240 

Totals: 

Peak height 
Initial Final 
13.0 13.0 

1291.7 1291.7 
168.3 168.3 
60.9 60.9 
18.1 18.1 

825.2 825.2 

Peak center 
Initial Final 
476.703 476.703 
362.216 362.216 
302.277 302.272 
287.846 287.207 
270.720 270.070 
228.935 228.935 

FWHM 
Initial Final 
12.000 4.212 
10.000 2.956 
12.000 4.763 
10.000 2.053 
10.000 2.518 
12.000 3.785 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. O b s .  Diff. FWHM Rate c/m @95 
???? 6.280 0.30 16.2 
0.545 5.755 5.753 0.0020.01 32.65 1.6 
0.082 5.487 5.477 0.0100.02 4.92 4.0 

0.019 5.400 5.408 -.0080.01 1.15 12.7 

0.328 5.147 5.140 0.0070.02 19.65 2.0 

5.479 5.477 0.002 

???? 5.329 0.48 17.3 

5.144 5.140 0.004 ___-_ --------- 
0.974 <--valid peaks only--> 58.37 

DETECTOR CALIBRATION 
Energy(MEV) = 4.087 + (0.0046)*Channel 
Energy range (MeV): 4.087 TO 6.442 

(Data reduction compression factor: 1.) 
Efficiency = 0.2292 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residua 1s 

Tau 
Initial Final 
6.000 3.144 
5.000 1.465 
6.000 2.227 
5.000 1.526 
5.000 1.095 
6.000 2.443 

Total % Recovery 
28775.0 100.000 
28775.1 100.000 
28397.4 98.688 
377.6 1.312 

Activity 
d/m uCi/ea 

145.3 0.6553-04 
29.8 0.1343-04 
22.9 0.103E-04 
7.1 0,3183-05 

85.8 0.3863-04 
85.8 0.3863-04 
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Spectrum 3a3445.CNF 

1 Legend: Raw = .... Modeled Peaks = l 1 2 1 . . l  etc Display Max.: 7 0 5 5 . 2  
1 
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Raw Data Dump for 
1 0. 0. 
11 0. 0. 
21 0. 0. 
31 0. 0. 
41 0. 0. 
51 0. 0. 
61 0. 0. 
71 1. 0. 
81 0. 0. 
91 0. 0. 
101 1. 0. 
111 0. 0. 
121 1. 1. 
13 1 1. 1. 
141 2. 3. 
151 5. 7. 
161 3. 3. 
171 3. 2. 
18 1 3. 0. 
19 1 3. 2. 
201 11. 12. 
211 34. 42. 
221 286. 288. 
231 741. 545. 
241 5. 2. 
251 7. 5. 
261 4. 7. 
271 30. 26. 
281 25. 41. 
291 51. 52. 
301 187. 205. 
311 15. 11. 
321 8. 6. 
331 24. 15. 
341 46. 62. 
351 468. 547. 
361 1385. 1590. 
371 3. 2. 
381 0. 0. 
391 0. 1. 
401 1. 1. 
411 0. 1. 
421 0. 1. 
431 2. 1. 
441 2. 0. 
451 0. 1. 
461 2. 1. 
471 8. 8. 
481 3. 3. 
491 0. - 1. 
511 1. 0. 

AEA Spectrum: 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 1. 
1. 3. 
2. 1. 
3. 4. 
4. 2. 
1. 2. 
3. 1. 
4. 2. 
9. 7. 
11. 11. 
54. 81. 
370. 443. 
290. 138. 
0. 3. 
6. 7. 

11. 5. 
18. 17. 
47. 75. 
59. 67. 
184. 179. 
8. 7. 
4. 5. 
15. 23. 
65. 75. 

558. 593. 
1568. 1316. 

3. 0. 
2. 0. 
0. 0. 
2. 0. 
0. 0. 
2. 1. 
2. 2. 
0. 1. 
0. 0. 
2. 2. 
10. 9. 
1. 2. 
1. 0. 

3a3445.CNF 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 1. 
1. 0. 
1. 0. 
0. 0. 
1. 2. 
0. 0. 
1. 0. 
1. 1. 
3. 1. 
5. 7. 
1. 3. 
0. 3. 
2. 4. 
3. 4. 
10. 8. 
6. 10. 

122. 106. 
575. 656. 
73. 28. 
2. 0. 
9. 4. 
8. 16. 
13. 14. 
71. 87. 
69. 85. 
126. 90. 
4. 8. 
11. 6. 
25. 22. 
100. 133. 
544. 560. 
784. 366. 
1. 1. 
0. 1. 
2. 0. 
2. 0. 
0. 0. 
3. 3. 
1. 2. 
0. 0. 
0. 0. 
0. 3. 
12. 20. 
2. 1. 
1. 1. 

HNF-1668 REV. 0 
0. 0. 0. 
0. 0. 0. 
0. 0. 1. 
1. 0. 0. 
0. 1. 0. 
0. 1. 0. 
0. 0. 2. 
0. 0. 1. 
0. 0. 0. 
1. 0. 0. 
1. 0. 2. 
1. 1. 1. 
1. 0. 0. 
1. 5. 3. 
8. 3. 3. 
4. 1. 2. 
1. 1. 2. 
3. 3. 1. 
5. 3. 4. 
4. 5. 11. 
23. 24. 36. 
133. 174. 206. 
771. 979. 1001. 

3. 6. 2. 
2. 3. 3. 
7. 6. 6. 
15. 24. 25. 
12. 19. 27. 

109. 105. 102. 
89. 111. 113. 
51. 30. 23. 
4. 7. 6. 
15. 11. 12. 
19. 36. 34. 

154. 219. 265. 
611. 696. 908. 
121. 21. 4. 
1. 0. 2. 
0. 3. 1. 
0. 0. 0. 
1. 0. 0. 
0. 1. 0. 
1. 0. 2. 
0. 0. 0. 
0. 1. 1. 
0. 0. 0. 
0. 4. 3. 
10. 14. 15. 
0. 1. 0. 
0. 0. 0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0: 
0. 
0. 
3. 
0. 
0. 
2. 
5. 
1. 
6. 
1. 
4. 
12. 
37. 

250. 
927. 
4. 
6. 
2. 
26. 
30. 
77. 
164. 
21. 
9. 
9. 
39. 
349. 
1105. 

6. 
1. 
0. 
0. 
0. 
2. 
4. 
0. 
0. 
0. 
6. 
4. 
0. 
0. 
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Peak 
ID 
1 
2 
3 
4? 
5 

222-S Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
S99T538-DUP 

File ID: 4a4437.CNF 

Peak 
ID Isotope 
1 PU236 
2 Pu238 

Am241 
3 Th228 
4 
5 PU239 

Pu240 

Totals: 

Counted on: 4/ 9/99 @ 9:17 

Geometry number: 1 
Count time: 28804. Sec 

Detector: AEA4 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
1350.8 1350.8 360.143 360.143 10.000 2.533 
162.3 162.3 300.962 300.957 12.000 4.529 
68.6 68.6 285.818 285.362 10.000 1.788 
18.4 18.4 269.049 268.354 10.000 3.622 

858.6 858.6 227.724 227.724 10.000 3.332 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
0.545 5.755 5.745 0.0100.01 32.05 1.6 
0.080 5.487 5.473 0.0140.02 4.68 4.1 

0.018 5.400 5.401 -.0010.01 1.06 13.0 

0.325 5.147 5.136 0.0110.02 19.12 2.0 

5.479 5.473 0.006 

???? 5.323 0.51 16.4 

5.144 5.136 0.008 ----- - - - - - - - - - 
0.968 <--valid peaks only--> 56.90 

DETECTOR CALIBRATION 
Energy(MEV) = 4.089 + (0.0046)*Channel 
Energy range (MeV): 4.089 TO 6.444 

(Data reduction compression factor: 1.) 
Efficiency = 0.2265 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
5.000 1.322 
6.000 2.125 
5.000 1.979 
5.000 1.670 
5.000 2.313 

Total 
28226.0 
28225.6 
27559.7 
666.3 

% Recovery 
100.000 
99.998 
97.639 
2.361 

Activity 
dlm uCi /ea 
144.4 0.650E-04 
28.7 0.1293-04 
22.0 0.9903-05 
6.6 0.2963-05 

84.4 0.3803-04 
84.4 0.3803-04 

s,Zplyzed by: 



HNF-1668 REV. 8 
Spectrum 4a4437.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6828.8 

5 . . . .5 ....................... 5 ........................................................ 5 ..... 5.. 
4 
4 
4 
4 
2..3. .... 2 .......... 2 . .2 
.1 .... 1 ....................... l.... ...................................................................... 1 .............................................. 1. .. 
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Raw Data Du4np for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
17 1 
18 1 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
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. 
2. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
1. 
1. 
4. 
2. 
0. 
1. 
4. 
10. 
49. 
238. 
394. 
4. 
4. 
3. 
18. 
45. 
51. 
175. 
10. 
4. 
20. 
50. 
638. 
1721. 

2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
6. 
0. 
0. 
0. 

- 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
1. 
2. 
3. 
6. 
1. 
3. 
7. 
3. 
11. 
51. 
358. 
233. 
2. 
3. 

12. 
23. 
44. 
57. 
189. 
9. 
7. 
15. 
85. 
606. 
1327. 

1. 
1. 
1. 
0. 
0. 
2. 
2. 
0. 
0. 
1. 
10. 
1. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
6. 
5. 
1. 
1. 
2. 
6. 
11. 
66. 

439. 
104. 
1. 
7. 
13. 
12. 
73. 
67. 
160. 
7. 
4. 
25. 
93. 
540. 
677. 
0. 
1. 
2. 
0. 
3. 
3. 
0. 
0. 
0. 
2. 
7. 
1. 
2. 

0. 
0. 
0. 
3. 
0. 
1. 
1. 
0. 
1. 
0. 
2. 
1. 
0. 
2. 
7. 
1. 
1. 
3. 
3. 
7. 
21. 
105. 
615. 
39. 
3. 
7. 
12. 
6. 

79. 
64. 
124. 
4. 
6. 

21. 
116. 
474. 
194. 
0. 
1. 
0. 
4. 
0. 
3. 
3. 
0. 
0. 
1. 
14. 
0. 
1. 

4a4437.CNF 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
2. 
0. 
2. 
9. 
2. 
3. 
3. 
2. 
10. 
16. 
124. 
669. 
9. 
6. 
8. 
14. 
10. 
129. 
90. 
72. 
3. 
6. 

22. 
160. 
532. 
38. 
0. 
0. 
0. 
0. 
1. 
2. 
3. 
0. 
1. 
2. 
11. 
1. 
0. 

0. 
0. 
0. 
0. 
2. 
2. 
1. 
0. 
0. 
0. 
1. 
1. 
2. 
3. 
3. 
2. 
0. 
1. 
2. 
4. 
14. 
150. 
865. 
2. 
5. 
7. 
22. 
18. 

118. 
76. 
32. 
2. 
8. 
29. 
173. 
677. 
5. 
0. 
1. 
2. 
0. 
0. 
1. 
0. 
0. 
2. 
2. 
9. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
2. 
2. 
0. 
6. 
1. 
1. 
1. 
4. 
7. 
19. 
184. 
970. 
1. 
6. 
3. 

25. 
14. 
95. 
102. 
12. 
5. 
19. 
40. 
237. 
880. 
4. 
0. 
1. 
2. 
0. 
2. 
2. 
2. 
0. 
0. 
3. 
9. 
0. 
0. 

0. 
0. 
0. 
1. 
3. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
3. 
5. 
1. 
4. 
2. 
0. 
5. 
25. 
223. 
1065. 

1. 
2. 
2. 
20. 
22. 
70. 
138. 
19. 
2. 
11. 
25. 
379. 
1155. 

1. 
2. 
0. 
0. 
0. 
2. 
3. 
1. 
2. 
0. 
5. 
6. 
1. 
0. 

0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
5. 
4. 
0. 
8. 
2. 
3. 
4. 
3. 
7. 
28. 
224. 
990. 
1. 
3. 
4. 
28. 
27. 
60. 
175. 
11. 
7. 
15. 
45. 
512. 
1463. 

7. 
0. 
0. 
1. 
0. 
0. 
2. 
1. 
0. 
0. 
4. 
6. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
1. 
6. 
3. 
2. 
1. 
2. 
1. 
13. 
37. 

250. 
691. 
2. 
7. 
6. 

22. 
20. 
39. 

204. 
7. 
4. 
21. 
51. 
561. 
1672. 

0. 
2. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
9. 
8. 
0. 
0. 
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HNF-1668 REV. 0 

Peak 
ID 
1 
2 
3? 
4 

222-5 Analytical Laboraratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 

File ID: 5a5361.CNF 
S99T547-SAM 

Peak 
ID Isotope 
1 Pu236 

2 Pu238 

3 
4 Pu239 

Pu240 

Cm243 

Am241 

Totals: 

Counted on: 4/ 9/99 @ 9:18 
Detector: AEA5 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
1358.0 1358.0 364.171 364.171 10.000 2.547 
149.5 149.5 304.621 304.616 10.000 4.351 
8.2 8.2 271.374 270.801 6.000 0.687 

840.5 840.5 230.734 230.733 10.000 3.463 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
0.556 5.755 5.765 -.0100.01 32.54 1.6 

0.104 5.487 5.491 -.0040.02 6.11 3.6 
5.779 5.765 0.014 

5.479 5.491 -.012 
???? 5.336 0.07 110. 
0.324 5.147 5.151 -.0040.02 18.96 2.1 

5.144 5.151 - .007 ----- - - - - - - - - - 
0.985 <--valid peaks only--> 57.61 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 
Energy range (MeV): 4.090 TO 6.445 

(Data reduction compression factor: 1.) 
Efficiency = 0.2414 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
5.000 1.309 

3.000 6.123 
5.000 2.396 

5.000 i.ii9 

Total 
28087.0 
28087.2 
27690.1 
396.9 

% Recovery 
100.000 
100.001 
98.587 
1.413 

Activity 
a/m uCi/ea 
137.6 0.6203-04 
184.7 0.8323-04 
35.2 0.1583-04 
26.9 0.121E-04 

78.5 0.3543-04 
78.5 0.3543-04 

Analyzed by: 
szc 



-. 
HNF-1668 REV. 0 

Spectrum 5a5361.CNF 
1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 8336.2 

.4  .......... 4 

.................. 4 

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

3 
2 
.2 .. .2 ..... .2 ..... 2 
1 
. 1  .......... 1 .................................. 1. 
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Raw Data Dump for AFA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
1. 
0. 
7. 
1. 
2. 
1. 
3. 
7. 
26. 
198. 
1051. 

0. 
1. 
5. 
28. 
16. 
87. 
127. 
18. 
2. 
6. 
41. 

266. 
867. 
7. 
0. 
2. 
1. 
1. 
3. 
0. 
0. 
0. 
1. 
6. 
4. 
1. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
2. 
2. 
1. 
2. 
4. 
0. 
1. 
5. 
2. 
13. 
38. 

258. 
904. 
2. 
4. 
3. 
30. 
18. 
46. 
131. 
15. 
5. 
13. 
24. 
339. 
1132. 

5. 
1. 
1. 
1. 
1. 
2. 
0. 
0. 
1. 
0. 
3. 
2. 
0. 
0. 

- 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
4. 
1. 
1. 
4. 
11. 
35. 

249. 
721. 
1. 
6. 
2. 

22. 
29. 
37. 
150. 
12. 
7. 
10. 
50. 
484. 
1448. 

3. 
0. 
1. 
1. 
2. 
1. 
3. 
0. 
0. 
1. 
6. 
5. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
2. 
5. 
0. 
4. 
1. 
5. 
7. 
36. 
282. 
431. 
1. 
6. 
3. 
10. 
27. 
42. 
172. 
10. 
6. 
15. 
51. 
603. 
1673. 

3. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
8. 
2. 
0. 

HNF-1668 REV. 0 
5a5361.CNF 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
3. 
1. 
0. 
2. 
1. 
4. 
3. 
3. 
2. 
3. 
5. 
9. 
61. 
354. 
252. 
1. 
5. 
1. 
12. 
54. 
66. 
174. 
7. 
7. 
12. 
69. 

639. 
1763. 

1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
6. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
1. 
2. 
0. 
1. 
2. 
1. 
2. 
5. 
6. 
12. 
66. 
418. 
104. 
1. 
5. 
9. 
16. 
63. 
57. 
162. 
8. 
6. 
15. 
78. 
603. 
1334. 

1. 
1. 
0. 
0. 
1. 
2. 
2. 
0. 
0. 
1. 
9. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
1. 
4. 
4. 
0. 
2. 
2. 
2. 
14. 
68. 

556. 
38. 
0. 
10. 
15. 
15. 
69. 
77. 
141. 
6. 
8. 
14. 
110. 
544. 
675. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
9. 
1. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
8. 
3. 
1. 
1. 
2. 
3. 
17. 

117. 
682. 
7. 
4. 
6. 
19. 
12. 
103. 
66. 
69. 
3. 
9. 
18. 

118. 
476. 
231. 
0. 
1. 
1. 
0. 
2. 
1. 
1. 
0. 
2. 
3. 
11. 
0. 
0. 

0. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
1. 
4. 
1. 
1. 
3. 
3. 
7. 
22. 
137. 
814. 
4. 
4. 
7. 
16. 
19. 
97. 
78. 
43. 
2. 
5. 
19. 

168. 
569. 
43. 
2. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
13. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
2. 
1. 
0. 
4. 
4. 
1. 
1. 
4. 
0. 
5. 
29. 
196. 
1027. 

0. 
2. 
5. 

24. 
20. 
114. 
89. 
41. 
4. 
6. 

25. 
209. 
718. 
6. 
1. 
1. 
0. 
1. 
1. 
0. 
2. 
0. 
0. 
0. 
8. 
1. 
0. 



MF-1668 REV. 0 

222-S Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

SAMPLE 

File ID: 6a6367.CNF 
S99T547-DUP 

Counted on: 41 9/99 @ 9:19 

Geometry number: 1 
Count time: 28802. Sec 

Detector: AEA6 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 1509.9 1509.9 362.326 362.326 10.000 2.263 
2 190.2 190.2 302.650 302.649 10.000 3.815 
3 76.7 76.7 287.569 287.189 10.000 1.954 
4? 22.9 22.9 269.917 269.760 10.000 3.296 
5 1085.3 1085.3 228.911 228.911 10.000 3.109 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. O b s .  Diff. FWHM Rate c/m @95 
1 Pu236 0.514 5.755 5.757 -.0020.01 32.46 1.6 
2 Pu238 0.076 5.487 5.482 0.0050.02 4.79 4.1 

Am241 5.479 5.482 -.003 
3 Th228 0.019 5.400 5.411 -.0110.01 1.18 11.5 
4 ???? 5.331 0.51 14.9 
5 Pu239 0.349 5.147 5.143 0.0040.01 22.05 1.9 

Pu240 5.144 5.143 0.001 ----- - - - - - - - - - 
Totals: 0.958 <--valid peaks only--> 60.48 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 
Energy range (MeV): 4.090 TO 6.445 

(Data reduction compression factor: 1.) 
Efficiency = 0.2260 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Tau 
Initial Final 
5.000 1.351 
5.000 2.172 
5.000 2.397 
5.000 2.280 
5.000 2.620 

Total % Recovery 
30295.0 100.000 
30294.7 99.999 
29277.9 96.643 
1017.1 3.357 

Activity 
d/m uCi/ea 
146.6 0.6603-04 
29.4 0.1333-04 
22.5 0.102E-04 
7.4 0.3323-05 

97.6 0.4403-04 
97.6 0.4403-04 

532 Analyzed by: 



HNF-1668 REV, 0 
Spectrum 6a6367.CNF 

1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 7799.8 

.5. ................ 5 ............................................................. 5 .......... 5.. 
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4 
4 
. . 3 .  
3.2. ......... 2 . . .2. 

. .1 ............ 1.. .............................................. 1 
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HNF-1668 REV. 0 
Raw Data DUD for AFA SDectrum: 6a6367.CNF 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
17 1 
181 
191 
201 
'211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
3 11 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
3. 
5. 
2. 
1. 
4. 
1. 
13. 
25. 
231. 
923. 
3. 
3. 
4. 
22. 
23. 
49. 
200. 
15. 
7. 
7. 
28. 

424. 
1455. 

1. 
0. 
0. 
2. 
0. 
2. 
0. 
0. 
0. 
0. 
3. 
5. 
0. 

511 0. 

- 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
3. 
3. 
4. 
4. 
3. 
1. 
1. 
3. 
11. 
37. 

274. 
564. 
2. 
4. 
4. 
17. 
30. 
42. 
233. 
11. 
7. 
14. 
43. 
543. 
1955. 

0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
7. 
9. 
0. 
0. 

- 
0. 0. 
0. 
2. 
1. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
3. 
0. 
1. 
4. 
2. 
2. 
3. 
7. 
5. 

42. 
346. 
286. 
4. 
4. 
4. 

22. 

57. 
231. 
6. 
2. 
16. 
49. 
692. 
2064. 

1. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
2. 
3. 
2. 
0. 

34. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
2. 
2. 
4. 
5. 
4. 
2. 
3. 
5. 
10. 
67. 

447. 
133. 
5. 

' 4. 
10. 
9. 
61. 
54. 
211. 
6. 
5. 
9. 
65. 
599. 
1508. 

4. 
1. 
1. 
1. 
3. 
1. 
0. 
0. 
1. 
1. 
5. 
0. 
1. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
3. 
3. 
3. 
2. 
0. 
2. 
11. 
72. 
586. 
35. 
3. 
9. 
10. 
8. 
74. 
71. 
157. 
9. 
6. 
16. 
81. 
525. 
760. 
1. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
11. 
1. 
1. 

0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
6. 
4. 
1. 
0. 
3. 
6. 
10. 
94. 

828. 
7. 
0. 
4. 
11. 
8. 
98. 
74. 
95. 
2. 
5. 
13. 
94. 
475. 
223. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
10. 
2. 
0. 

0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

' 1. 
0. 
0. 
0. 
5. 
6. 
1. 
1. 
2. 
5. 
11. 
18. 
153. 
1039. 

0. 
2. 
10. 
13. 
16. 
124. 
82. 
49. 
7. 
6. 
18. 
127. 
500. 
28. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
0. 
0. 
1. 
12. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
0. 
2. 
0. 
9. 
2. 
4. 
1. 
1. 
8. 
23. 
206. 
1287. 

1. 
2. 
1. 

23. 
12. 
132. 
102. 
21. 
4. 
11. 
16. 
149. 
664. 
2. 
1. 
2. 
0. 
1. 
0. 
2. 
3. 
1. 
0. 
3. 
1.0. 
0. 
0. 

0. 0. 
0. 0. 
0. 2. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 2. 
0. 0. 
0. 0. 
0. 0. 
1. 0. 
1. 1. 
4. 7. 
5. 7. 
0. 2. 
5. 4. 
1. 5. 
9. 4. 
12. 21. 
189. 221. 
1364. 1282. 

2. 3. 
4. 5. 
0. 5. 
30. 37. 
13. 9. 
96. 59. 
101. 154. 
27. 14. 
3. 5. 
8. 9. 
13. 32. 

222. 291. 
842. 1148. 
5. 4. 
1. 2. 
0. 1. 
0. 1. 
0. 1. 
1. 0. 
0. 0. 
1. 0. 
0. 1. 
1. 0. 
2. 5. 
12. 8. 
1. 0. 
0. 0. 
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HNF-1668 REV. 0 

Peak 
ID 
l? 
2 
3 
4 
5? 
6 

222-S Analytical Laboraratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.10 I 
DATA REDUCTION REPORT I 

SAMPLE 

File ID: 7a7385.CNF 
S99T549-SAM 

Counted on: 4/ 9/99 @ 9:20 
Detector: AEA7 
Geometry number: 1 
count time: 28806. Sec 

Peak 
ID Isotope 
1 
2 PU236 

Cm243 
3 PU238 

Am241 
4 Th228 
5 
6 Pu239 

Pu240 

Totals: 

Peak height 
Initial Final 
10.7 10.7 

1499.2 1499.2 
186.5 186.5 
80.7 80.7 
21.7 21.7 

1073.9 1073.9 

PEAK ANALYSIS 

Peak center 
Initial Final 
479.311 479.311 
364.564 364.564 
305.180 305.179 
289.994 289.661 
272.126 271.938 
231.275 231.275 

FWHM 
Initial Final 
12.000 3.990 
8.000 2.277 
12.000 4.051 
10.000 1.969 
12.000 3.760 
12.000 3.111 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count 
Frac Exp. Obs. Diff. FWHM Rate c/m 
???? 6.292 0.23 
0.512 5.755 5.764 -.0090.01 31.97 

0.078 5.487 5.491 -.0040.02 4.90 

0.019 5.400 5.420 -.0200.01 1.21 
???? 5.338 0.53 
0.346 5.147 5.151 -.0040.01 21.62 

5.779 5.764 0.015 

5.479 5.491 -.012 

5.144 5.151 -.007 ----- ----- ---- 
0.956 <--valid peaks only--> 59.69 

%err 
@95 
18.6 
1.6 

4.0 

11.4 
14.8 
1.9 

DETECTOR CALIBRATION 
Energy(MEV) = 4.087 + (0.0046)*Channel 
Energy range (MeV): 4.087 TO 6.443 

(Data reduction compression factor: 1.) 
Efficiency = 0.2467 CPM/DPM 

Tau 
Initial Final 
6.000 3.656 
4.000 1.384 
6.000 2.172 
5.000 ' 2.776 
6.000 2.265 
6.000 2.700 

d/m 

132.2 
177.5 
27.6 
21.1 
6.9 

87.6 
87.6 

Activity 
uCi/ea 

0.5963-04 
0.800E-04 
0.1243-04 
0.9523-05 
0.311E-05 

0.3953-04 
0.3953-04 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: I 
Total % Recovery 
29970.0 100.000 
29969.5 99.998 
29025.8 96.849 
944.2 

5,35 
3.151 



HNF-1668 REV. 6 
Spectrum 7a7385.CNF 

1 Legend: Raw = .... Modeled Peaks = lf2f..f etc Display Max.: 8945.1 

6 ....... 6. ............................................. 6 ........................ 6 

5 
5 
5 
4. 
. 4 . .  . ... . . .3 . . . . . .3 

2 . . . . . .2 ............................ 2. ...................................................................... 2 ...... 2.... 



. :. 

Raw Datta D h p  for AEA Spectrum: 
0 .  0 .  0 .  1 

11 
21 
3 1  
4 1  
5 1  
61  
71  
8 1  
91  

101 
111 
12 1 
131 
14 1 
151 
161 
171 
181 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0.  
0.  
2 .  
1. 
3 .  

11. 
3 .  
6 .  
1. 
6 .  
6 .  

12 .  
204.  

1343.  
2 .  
7 .  
4 .  

24 .  
10 .  

142 .  
90.  
32.  

3 .  
7 .  

23 .  
186.  
728.  

3 .  
0 .  
1. 
0 .  
0 .  
0 .  
2 .  
1. 
0 .  
0 .  
2 .  

1 0 .  
1. 
1. 

0 .  0 .  
0 .  0 .  
1. 0 .  
0.  0 .  
1. 0 .  
0 .  0 .  
0 .  1. 
0.  1. 
2 .  1. 
0 .  0.  
1. 1. 
3 .  1. 
2 .  2 .  
2 .  2 .  
9 .  4 .  
2 .  2 .  
1. 0 .  
3 .  5 .  
4 .  2 .  

1 0 .  0 .  
1 7 .  23 .  

198 .  184 .  
1349. 1054.  

0 .  5 .  
2 .  1. 
0 .  3 .  

31 .  2 9 .  
17 .  18 .  
70 .  49 .  

137.  196.  
22 .  14 .  

5 .  4 .  
8 .  8 .  

24 .  30 .  
288.  391.  
954.  1459.  

4 .  3 .  
0 .  1. 
1. 1. 
1. 0 .  
0 .  1. 
1. 1. 
0 .  3 .  
0.  2 .  
0.  1. 
0 .  0 .  
5 .  2 .  
9 .  4 .  
0.  0.  
0 .  

0 .  
0. 
0.  
0.  
1. 
0.  
1. 
0 .  
0 .  
0.  
3 .  
2 .  
1. 
5.  
4 .  
1. 
2 .  
3 .  
3 .  
5 .  

30.  
244.  
680.  

6 .  
5 .  
3 .  

17 .  
20 .  
52 .  

189 .  
25.  

0.  
14 .  
40 .  

569.  

7a7385.CNF 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0.  
0.  
1. 
1. 
1. 
3 .  
3 .  
2 .  
5 .  
7 .  
0 .  
0.  
0.  
5 .  
7 .  

53 .  
337. 
357. 

4 .  
5 .  
7 .  

15 .  
28 .  
52 .  

232. 
4 .  
6 .  

12 .  
36 .  

656. 
1897. 2025. 

3 .  3 .  
1. 1. 
1. 1. 
1. 1. 
0 .  0 .  
1. 1. 
0 .  2 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
2 .  4 .  
3 .  3 .  
0 .  0 .  

0.  
0.  
0.  
1. 
0.  
0.  
0.  
1. 
0 .  
2 .  
3 .  
0 .  
0 .  
1. 
1. 
2 .  
3 .  
3 .  
3 .  
1. 

10 .  
49 .  

397. 
191.  

4 .  

9 .  
10 .  
52 .  
70 .  

211.  
11. 
1. 

1 3 .  
58 .  

613 .  
1670.  

0.  
1. 
2 .  
1. 
0 .  
2 .  
0 .  
0 .  
0 .  
2 .  
7 .  
1. 
0 .  

a. 

0 .  
0 .  
0. 
0 .  
0.  
1. 
1. 
1. 
1. 
0.  
1. 
3 .  
3 .  
1. 
3 .  
1. 
2 .  
1. 
4 .  
4 .  

1 9 .  
67 .  

490 .  
57 .  
1. 
5 .  

1 2 .  
1 2 .  
11. 
63 .  

190.  
10 .  

3 .  
11. 
77 .  

491.  
981.  

0 .  
0 .  
1. 
0.  
0 .  
2 .  
5 .  
0 .  
1. 
1. 
9 .  
1. 
1. 

HNF-1668 REV. 6 

0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  
1. 
0 .  
0 .  
0 .  
1. 
4 .  
0 .  
4 .  
3 .  
2 .  
2 .  
1. 
6 .  
8 .  

8 1 .  
724 .  

7 .  
4 .  
8 .  
9 .  

10 .  
77 .  
74 .  

129.  
6 .  
2 .  

11. 
8 8 .  

434 .  
293 .  

0 .  
0 .  
0.  
1. 
2 .  
2 .  
3 .  
0.  
0.  
2 .  

13 .  
2 .  
0.  

0 .  
0 .  
0 .  
0 .  
1. 
1. 
0 .  
0 .  
1. 
4 .  
0 .  
2 .  
1. 
0 .  
7 .  
1. 
4 .  
2 .  
2 .  
7 .  
6 .  

133 .  
933 .  

5 .  
4 .  
5 .  

2 4 .  
1 3 .  

146.  
81. 
63 .  

4 .  
9 .  

11. 
101 .  
463 .  

60 .  
2 .  
1. 
0 .  
0 .  
1. 
0 .  
1. 
0 .  
2 .  
1. 

1 5 .  
0 .  
1. 

0 .  
1. 
0.  
0 .  
1. 
0.  
0.  
0.  
1. 
1. 
1. 
1. 
2 .  
1. 
9 .  
3 .  
0 .  
2 .  
2 .  
4 .  

17 .  
157 .  

1236.  
5 .  
1. 
4 .  

18 .  
11. 

122 * 
88 .  
34 .  

3 .  
5 .  

12 .  
148.  
589.  

10 .  
0.  
0 .  
0 .  
1. 
0 .  
0 .  
4 .  
0 .  
0 .  
3 .  

11. 
1. 
0 .  

537 



HNF-I 668 REV. 0 

222-S Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 

File ID: 8a3770.CNF 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

S99T549-DUP 

Counted on: 41 9/99 @ 9:21 

Geometry number: 1 
Count time: 28802. Sec 

Detector: AEA8 

PEAK ANALYSIS 

Peak 
ID 
1 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
1477.1 1477.1 362.193 362.193 10.000 2.180 

2 212.8 212.8 302.761 302.761 10.000 3.722 
3 78.5 78.5 287.653 287.269 10.000 1.879 
4? 27.1 27.1 270.184 270.039 10.000 2.561 
5 989.5 989.5 229.288 229.288 12.000 3.054 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope 
1 PU236 

Cm243 
2 Pu238 

Am241 
3 Th228 
4 
5 Pu239 

Pu240 

Totals: 

Tau 
Initial Final 
5.000 1.358 
5.000 2.220 
5.000 2.182 
5.000 1.982 
6.000 2.506 

Frac Exp. O b s .  Diff. FWHM Rate c/m 
0.511 5.755 5.761 -.0060.01 30.79 

0.086 5.487 5.488 -.0010.02 5.21 

0.020 5.400 5.417 -.0170.01 1.21 
???? 5.337 0.53 
0.334 5.147 5.150 -.0030.01 20.16 

5.779 5.761 0.018 

5.479 5.488 -.009 

5.144 5.150 -.006 ----- --------- 
0.952 <--valid peaks only--> 57.38 

@95 d/m 
1.6 138.8 

186.4 
3.9 32.0 

24.5 
11.3 7.5 
14.0 
2.0 89.1 

89.1 

DETECTOR CALIBRATION 
Energy (MEV) = 4.095 + (0.0046) *Channel 
Energy range (MeV): 4.095 TO 6.450 

(Data reduction compression factor: 1.) 
Efficiency = 0.2263 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
28942.0 100.000 
28942.0 100.000 
27799.3 96.052 
1142.7 3.948 

Activity 
uci/ea 

0.6253-04 
0.8403-04 
0.1443-04 
0.llOE-04 
0.3403-05 

0.401E-04 
0.401E-04 
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4 HNF-1668 REV Q 
Spectrum 8a3770.CNF 

1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 

.5. .............. 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5  ........... 5... 
4 
4 
4 
2 3. 
3.2.. ........... 2 ... .2. 

. .1 ........... l.... .............................................. 1 

.....................................................................l 
l.... 

7423.9 



. I  - 
Raw Data Dump for  AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
17 1 
18 1 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
2. 
2. 
0. 
6. 
2. 
2. 
2. 
4. 
7. 
29. 

216. 
981. 
4. 
2. 
2. 
32. 
20. 
53. 
189. 
17. 
2. 
12. 
37. 
461. 
1544. 

3. 
1. 
0. 
0. 
3. 
0. 
0. 
0. 
0. 
0. 
4. 
5. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
3. 
2. 
4. 
2. 
3. 
2. 
3. 
12. 
36. 
248. 
599. 
2. 
4. 
4. 
26. 
24. 
42. 
269. 
13. 
5. 
10. 
40. 
570. 
1961. 

3. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
8. 
2. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
2. 
0. 
6. 
4. 
0. 
0. 
4. 
5. 
10. 
55. 
295. 
339. 
5. 
8. 
7. 
16. 
48. 
57. 
261. 
8. 
6. 
18. 
61. 
638. 
1982. 

3. 
0. 
0. 
0. 
1. 
1. 
3. 
0. 
1. 
0. 
3. 
6. 
1. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
7. 
3. 
2. 
2. 
1. 
6. 
11. 
39. 
374. 
145. 
2. 
4. 
4. 
7. 
47. 
76. 
241. 
8. 
9. 
18. 
69. 

589. 
1347. 

2. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
1. 
14. 
3. 
1. 

HNF-1668 REV. 0 
8a3770.CNF 

0. 
0. 
0. 
0. 
1. 
1. 
2. 
2. 
0. 
2. 
0. 
1. 
2. 
2. 
6. 
8. 
1. 
1. 
2. 
6. 
14. 
73. 
458. 
61. 
2. 
3. 
9. 
9. 
68. 
57. 
172. 
5. 
2. 
20. 
81. 
442. 
625. 
0. 
1. 
0. 
1. 
1. 
2. 
1. 
0. 
0. 
2. 
13. 
0. 
0. 

0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
7. 
4. 
2. 
0. 
6. 
4. 
8. 
84. 

667. 
14. 
4. 
12. 
12. 
9. 
91. 
83. 
116. 
1. 
7. 
16. 
81. 
431. 
164. 
2. 
1. 
0. 
0. 
1. 
0. 
2. 
1. 
2. 
1. 

13. 
0. 
1. 

0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
5. 
0. 
5. 
2. 
0. 
2. 
5. 
2. 
21. 
123. 
849. 
5. 
3. 
7. 
20. 
11. 
136. 
82. 
55. 
3. 
5. 
9. 

116. 
461. 
31. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
9. 
0. 
0. 

0. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
9. 
3. 
0. 
0. 
1. 
5. 
9. 

159. 
1110. 

1. 
2. 
2. 
26. 
13. 
129. 
93. 
30. 
4. 
8. 
31. 
164. 
567. 
5. 
2. 
0. 
2. 
1. 
0. 
0. 
0. 
1. 
1. 
3. 
8. 
0. 
0. 

0. 0. 
0. 0. 
0. 0 .  
0. 0. 
0. 0. 
1. 0. 
0. 0. 
0. 0. 
0. 1. 
0. 0. 
1. 1. 
4. 1. 
1. 0. 
2. 0. 
8. 7. 
0. 2. 
3. 1. 
4. 2. 
3. 3. 
4. 3. 
12. 28. 
198. 189. 
1238. 1257. 

2. 3. 
5. 5. 
5. 2. 
28. 41. 
12 * 20. 
98. 62. 
143. 177. 
18. 22. 
4. 2. 
6. 11. 

24. 35. 
219. 278. 
756. 1137. 

3. 6. 
0. 0. 
1. 0. 
3. 0. 
0. 0. 
1. 0. 
0. 1. 
1. 1. 
0. 0. 
0. 0. 
0. 1. 
3. 3. 
1. 0. 
1. 0. 



worklistdata2 I$!rsion 3tO 01/04/99 
05/04/99 I4:48 

MNF-1668 REV. 0 Page: 1 

LABCORE Completed Worklist Report for Worklist# 29531 

Analyst: lT0 Instrument: AB18 Book#: 
Method: LA-953-104 Rev/Mod 

Worklist Comment: U-103 GRAB2, @PU23901, STD = 1 .OmL, SS by Ludlum. skm 
Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

. . . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  
. . . .  . . . . . .  . . . . . . . .  . . . . . .  . . . . . . . . . . . . .  0 ePU23901 pF390+, SOLID , , ,  

s SAMPLE ~ 9 9 ~ 0 0 0 5 5 4  o F e ~ u a 3 9 o i  P U ~ ~ ~ O I T  SOLID 8.398101 

17.620 RPD 6 DUP ~ 9 9 ~ 0 0 0 5 5 1  o F e ~ u a 3 9 o i ~ u a 3 9 o i  SOLID 2.95E-3 3.528-3 

6. ?op S99T000554, , , ,O F , vpPm39Ol PU139,OlE SOLID , , , l . . O O  5.28EtpO , , , 

. . . . . . . . . .  
8 DUP S99T000555 0 F 4PQ23901 PU23901E SOLID 1 . 0 0  7.028+00 7.020 % C t  Error 

Final page for worklist# 29531 

Analyst Signature Date Analyst Signature Date 



04/29/99 1224 
ws2 

HNF-1668 REV. 0 
Pane: I 

F-16 LABCORE Data Entryqemfla?Pf& Worklist# 29531 

Analyst: 

Method LA-953-104 RevlMod f l -  / 
Worklist Comment: U-103 GRAB2, @PU23901, STD= l.OmL, SS by Ludlum. skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @PU23901 SOLID 

2 BLNK-PREP BPU23901 SOLID 

3 SAMPLE S99T000551 0 F ePU23901 SOLID . 99000104 U-103 GRAB2 
Analytes Requested: PU23901 , PU23901E, PU23901T 

4 DUP S99T000551 0 F BPU23901 SOLID 

5 SAMPLE S99T000554 0 F @PU23901 SOLID 99000104 U-103 GRAB2 
Analytes Requested: PU23901 , PU239OlE. PU23901T 

6 DUP S99T000554 0 F @PU23901 SOLID 

7 SAMPLE S99T000555 0 F @PU23901 SOLID 99000104 U-103 GRAB2 
Analytes Requested: PU23901 , PU23901E, PU23901T 

- a DUP S99T000555 0 F @PU23901 SOLID 

h 
Final page for worklist # 29531 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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SAMPLEVOLUME in mL S 
SAMPLE DILUTION FACTOR D 
TRACER VOLUME in mL SPlC 

TRACER PREPARATION DATE 
TRACER PREPARATION VALUE (dpmlmL) 
PU-236 DECAY CORRD VALUE (dpmlmL) 

^^^ . .  . .  

HNF-1668 REV. 0 
WORKBOOK PAGE STDI 

FFlClENCY FACTOR 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Cor<d Value = Pu-236 Preparation Value *[e to the power of ((-In2 * Decay Tirnello40.95)] 
Pu 236 Tracer Rewvev = (Total AT Counts I TC -Bkg)' IIEFF 'C236~1001Pu-236 Decay Com'd Value * S P W  

2u 236 Tracer Recovery = 89.5% 

ME 
IL 

61.86 
48 

1.4349E-0 

Pu 2391240 pCiIL = (C239)(Pu 236 Decay Corfd Value)(SP~(lOOOmUL)(DF)(DDF) I [(C236)(SS)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * llEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovev I 100) 
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)1 I [(Pu-236 Tracer Rewvev 1100)(2220000 dpmlpCi)(D gIL)(SS)] 
Relative Counting Error = Square Root of [(II(Pu 235 cpm * min)) + (1 I (Pu 238 or 2391240 cpm mi"))] * 1.96 * 100 

DETECTION 

Ilaiyst: n n  n .  RRO Dale: 04-May-99 

Signature of Chemist: JFR Dale: TMa? ?9 
STANDARD.Wl REV 1.0 943128ML U u 

1:\943128\0UN9531 .WE1 543 05104199 



HNF-1668 REK 0 
WORKBOOK PAGE: BLANK2 I "  

Decay Time = Date Counted - Tracer Preparation Dale 
Pu-236 Decay Con'd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Time11040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg)'C236'1001(Pu-236 Decay CoMd Value ' SPKV'EFF) 
Pu 2391240 pCilg = (C239)(Pu 236 Decay CoMd Value)(SPKV)(IOOOmUL)(DF) I [(C236)(SS)(D g1L)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I loo) 
Pu 238 pCilg = [(Pu 236 dpm)(DF)(1000mUL)I I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D g/L)(SS)] 
Relative Counting Error = Square Root of [(II(Pu 236 cpm * min)) + (1 I (Pu 236 or 2391240 cpm * mi"))] * 1.96 * 100 

nalyst: RRO Date: 04-May-99 

Signature of Chemist: JFR Date: 5-fiCl.ls9 
BLANK.WB1 REV 1.0 43128ML 

544 
05104199 



HNF-1668 REV. 0 

0.019 
0.067 

OTAL AT COUNTS 
T COUNT TIME (MIN) 

0.030 
31.790 
0.710 
2.530 ION DATE 

ION VALUE (< 
?D VALUE 

TRACER PREPARATI jpmlmL) 11 2270.0001hEn COUNT TIME II 
PU-238 TRACER VALUE (dpmlmL) 11 0.00011 
PU-236 DECAY CORF (dpmlmL) 11 1659.99811 Pu 2391240 pCilg 2.8396E-031 

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 -Bkg) 'C236'1OO/(Pu-236 Decay Corfd Value * SPKV * EFF) 
Pu 2391240 pCilg = (C239)(Pu 236 Decay Corr'd Value)(SPKv)(looomUL)(DF) I [(C236)(SS)(D gIL)(2220000 dprnl~~Ci)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * 1IEFF * C2381- (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery 1100) 
Pu 238 pCilg = [(Pu 238 dpm)(DF)(lOOOmUL)l I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)I 
Relative Counting Error = Square Root of [(lI(Pu 236 cpm ' min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

Pu 239/240 pCi/g 2.84E-03 DETECTION 
Relative Counting Error = 5.8% LEVELS 

- 
SAMPLEWBl REV 1.0 u 4 3 1 2 8 M L  

05/04/99 545 



MNF-1668 REV. 0 

VOLUME ~n mL S: 
DILUTION FACTOR DI 

1.001 
1.001 
0.101 

3.li  Ib 239 cpm 
4 COUNT TIME 

Pu 2391240 pCilg 3.0395E-I 

WORKBOOK PAGE: DUP4 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay C o t d  Value = Pu-236 Preparation Value '[e to the wwer of ((-In2 * Decay Time11040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) 'C236*1001(Pu-236 Decay Corr'd Value * SPKV' EFF) 
Pu 2391240 pCilg = (C239)(Pu 236 Decay Con'd Value)(SPKv)(iOOOmUL)[DF) I [(C236)(SS)(D 91L)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery I loo) 
Pu 238 pCilg = [(Pu 238 dpm)(DF)(1000mUL)] I [(Pu-236 Tracer RecoveryllOO)(222OOOo dpmlpCi)(D gIL)(SS)] 
Relative Counting Error = Square Root of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm ' min))] * 1.96 * 100 

- I ,, n II RRO Date: 04-May-99 

ISignature of Chemist: c-n- JFR Date: SM- P? 
SAMPLE.WB1 REV 1.0 943128ML " 

546 
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HNF-1668 REV. 0 
WORKBOOK PAGE: SAM5 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Corfd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Timel1040.95)] 
Pu 236 Tracer Rewvery = (Total AT Counts I TC -Bkg) *C236'1001(Pu-236 Decay Co6d Value * SPKV * EFF) 
Pu 2391240 pciig = (C239)(Pu 236 Decay Con'd Value)(SPKV)(IOOOmUL)(DF) I [(C236)(SS)(D gIL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) . Bkg + IIEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Rewvery I loo) 
Pu 238 pCilg = [(Pu 238 dpm)(DF)(lOOOmUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(ss)] 
Relative Counting Error = Square Rmt of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * loo  

I 1.48E-03 

RRO Date: 04-May-99 

JFR Date: sins, P? 
SAMPLE.WB1 REV 1.0 
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$AMPLEVOLUME in mL S 
;AMPLE DILUTION FACTOR D 
RACER VOLUME in mL SPK ^ .  

HNF-1668 REV. o 
WORKBOOK PAGE DUP6 

ICER BOOK NO 
lECTOR NUMBER 

PREPARATION DATE 
PREPARATION VALUE (dpm1mL) 

)ECAY CORRD VALUE (dpmlmL) 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Cortd Value = Pu-236 Preparation Value '[e to the power of ((-1112. Decay Time11040.95)] 
Pu 236 Tracer Rewveiy = (Total AT Counts I TC -Bkg) ~C236'1001(Pu-236 Decay CoWd Value SPKV * EFF) 
Pu 2391240 pCilg = (C239)(Pu 236 Decay Cortd Value)(SPKv)(lOOOmUL)(DF) I I(C236)(SS)(D g1L)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg IIEFF * C2381- (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Rewveiy I loo) 
Pu 238 pCilg = [(Pu 238 dpm)(DF)(IOOOmUL)1 I [(Pu-236 Tracer Rewveiy 1100)(2220000 dpmlpCi)(D gIL)(SS)] 
Relative Counting Error = Square Raat of [(lI(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))l* 1.96 * 100 

Pu 239/240 pCi/g 3.52E-03 DETECTION 
e Counting Error = 5.3% LEVELS 

nalyst: RRO Date: 04-May-99 

Signature of Chemist: JFR Date: 
U SAMPLE.WB1 REV 1.0 943128ML 

1:\943128\ouT\29531 .WB1 
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05104199 



HNF-I 668 REV. 0 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Codd Value = Pu-236 Preparation Value ' [e  to the power of ((.In2 ' Decay Time11040.95)] 
Pu 236 Tracer Rewvery = (Total AT Counls I TC -Bkg) *C236*1001(Pu-236 Decay Corfd Value * SPKV * EFF) 
Pu 2391240 pCilg = (C239)(Pu 236 Decay Corfd Value)(SPKv)(lOOOmUL)(DF) I [(C236)(SS)(D gIL)(2220000 dpml!~Ci)l 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IlEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery 1100) 
Pu 238 pCilg = [(Pu 236 dpm)(DF)(lOOOmUL)] I [(Pu-236 Tracer Recnvery 1100)(2220000 dpmlpCi)(D glL)(SS)I 
Relative Counting Ermr = Square Root Of [(II(Pu 236 cpm * min)) + (1 I (Pu 236 or 2391240 cprn * min))l* 1.96 * 100 

1:\943128\0UT\29531 .wBI 
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DF 
SAMPLE VOLUME n mL 
SAMPLE DILUTION FACTOR 

1.001 
1.001 
0.101 

" 1"" 
TRACERVOLUME in mL 
DIGEST GRAMS Of SOLlDSlL 

DETECTOR NUMBER 
EFFICIENCY FACTOR 
TRACER PREPARATION DATE 
TRACER PREPARATION VALUE (dpmlmL) 
PU-236 DECAY CORR'D VALUE (dpmlmL) 
[PU-238 TRACER VALUE 

Decay Time = Date Counted -Tracer Preparation Date 

'U 238 AEA FRAC (C238) 
'U 239 AEA FRAC (C239) 
rOTAL AT COUNTS 

3ACKGROUND in cpm (Bkg) 
'U 236 cpm 

IF 

1.761 1 E-( 

Pu-236 Decay Corfd Value = Pu-236 Preparation Value '[e to the power of {(-In2 * Decay Tirne11040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) 'C236'1001(Pu-236 Decay Con'd Value * SPKv * EFF) 
Pu 2391240 pCilg = (C239)(Pu 236 Decay Corfd Value)(SPKv)(lOOOmUL)(DF) I [(C236)(SS)(D glL)(2220000 dpmlpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * 1lEFF * C2381- (Pu-238 Tracer Value %PKV 'Pu 236 Tracer Recovery 1100) 
Pu 238 pCilg = [(Pu 238 dpm)(DF)(IOOOmUL)1 I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
Relative Counting Error = Square Root of [(Il(Pu 236 cpm ' min)) + (1 I (Pu 238 or 2391240 cpm * mi"))] * 1.96 * 100 

Pu 239/240 pCi/g 1.76E-03 DETECTION 
Relative Counting Error = 7.0% LEVELS 

Pu 238 
1.17E-03 

nalysl: RRO Date: 04-May-99 

Signature of Chemist: M I  JFR Date: 
SAMPLE.WB1 REV 1.0 43128ML U 
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HNF-1668 REV. 0 

222-s Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
WL29531-STD 

File ID: 2a2045.CNF 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Counted on: 51 4/99 @ 2:44 
Detector: AEA2 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak Peak height 
ID Initial Final 
1 966.8 966.8 
2? 39.6 39.6 
3 69.5 69.5 
4 18.0 18.0 
5 2198.3 2198.3 
6? 11.2 11.2 

Peak center 
Initial Final 
362.885 362.885 
302.499 301.490 
287.776 287.590 
272.413 271.271 
229.061 229.060 
160.002 159.879 

FWHM 
Initial Final 
10.000 3.633 
12.000 0.416 
10.000 3.288 
10.000 3.414 
12.000 3.759 
92.000 1.000 

Peak 
ID Isotope 
1 Pu236 

Cm243 
2 
3 Th228 
4 
5 Pu239 

6 
' Pu240 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. O b s .  Diff. FWHM Rate c/m @95 
0.321 5.755 5.761 -.0060.02 32.16 1.6 

5.779 5.761 0.018 
???? 5.479 0.67 11.9 
0.017 5.400 5.415 -.0150.02 1.74 7.6 
0.013 5.340 0.02 1.29 9.5 
0.616 5.147 5.145 0.0020.02 61.86 1.1 

5.144 5.145 -.001 
???? 4.827 0.90 9.7 ----- - - - - - - - - - 
0.967 <--valid peaks only--> 97.05 

DETECTOR CALIBRATION 
Energy (MEV) = 4.092 + (0.0046) *Channel 
Energy range (MeV): 4.092 TO 6.447 

(Data reduction compression factor: 1.) 
Efficiency = 0.2329 CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
5.000 1.217 
6.000 0.232 
5.000 1.747 
5.000 0.415 
6.000 1.691 
46.000 0.100 

Activity 
d/m uCi/ea 
140.9 0.6353-04 
189.2 0.8523-04 

10.5 0.4733-05 
5.5 0.2493-05 

265.6 0.120E-03 
265.6 0.120E-03 

Item Total % Recovery 
Raw spectrum 48175.0 100.000 
Smoothed 48173.2 99.996 
Composite €it 47343.2 98.273 
Residuals 831.8 1.727 

551 



. .  HNF-1668 REV. Q 
Spectrum 2a2045.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 14908.1 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

5. . . .5. 
4..........5 
4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5  
4...............................................................~....5 
4..............5. 
4 
4 
4 
4 
4 
3. 
3 
2 

1 
.I . . .1 ......... 1 .................... 1. ........................... 1 
.l. 
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. .  , HNF-1668 REV. 8 
Raw Data Dump 'for AEA Spectrum: 

0 .  0 .  0 .  1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
17 1 
18 1 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
1. 
3. 
0. 
0. 
2. 
2. 
3. 
1. 
3. 
2. 
4. 
5. 
6. 
13. 
19. 
14. 
53. 
119. 
306. 
926. 
2113. 
10. 
11. 
13. 
28. 
32. 
47. 
14. 
5. 
23. 
50. 
104. 
364. 
928. 

8 .  
3. 
0. 
1. 
2. 
2. 
2. 
1. 
0. 
2. 
2. 
7. 
3. 
1. 

0 .  
0. 
0. 
0. 
2. 
0. 
1. 
3. 
1. 
3. 
6. 
2. 
4. 
5. 
6. 
7. 
11. 
24. 
55. 
11. 
319. 
1093. 
1542. 

8. 
12. 
10. 
28. 
37. 
25. 
27. 
13. 
16. 
53. 
123. 
488. 
1017. 

8. 
4. 
1. 
1. 
0. 
2. 
0. 
0. 
2. 
0. 
2. 
3. 
1. 
0. 

0. 
0. 
1. 
0. 
1. 
1. 
2. 
1. 
2. 
2. 
4. 
2. 
4. 
5. 
5. 
9. 
14. 
19. 
60. 
122. 
375. 
1096. 
892. 
8. 
10. 
12. 
34. 
38. 
25. 
16. 
15. 
17. 
47. 
161. 
572. 
1121. 

2. 
1. 
0. 
0. 
2. 
1. 
1. 
1. 
0. 
2. 
2. 
4. 
0. 

0. 
0. 
1. 
2. 
3. 
1. 
0. 
3. 
3. 
2. 
1. 
4. 
4. 
5. 
6. 
9. 
13. 
28. 
42. 
130. 
360. 
1321. 
439. 
4. 
16. 
10. 
24. 
55. 
13. 
22. 
13. 
27. 
54. 
158. 
593. 
1129. 

1. 
1. 
1. 
1. 
2. 
0. 
2. 
1. 
1. 
3. 
3. 
2. 
2. 

2a2045.CNF 
0. 
0. 
2. 
2. 
0. 
2. 
0. 
0. 
1. 
3. 
1. 
0. 
2. 
3. 
2. 
7. 
5. 
13. 
34. 
64. 
148. 
482. 
1522. 
132. 
8. 
12. 
16. 
23. 
61. 
19. 
18. 
12. 
17. 
55. 
174. 
602. 
879. 
4. 
4. 
1. 
1. 
0. 
2. 
2. 
1. 
1. 
0. 
1. 
2. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
4. 
1. 
1. 
2. 
3. 
1. 
2. 
5. 
13. 
14. 
17. 
30. 
73. 
168. 
554. 
1750. 
34. 
7. 
13. 
20. 
22. 
79. 
14. 
15. 
16. 
26. 
63. 
185. 
583. 
611. 
1. 
2. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
2. 
9. 
2. 
0. 

0. 
0. 
0. 
2. 
2. 
0. 
1. 
0. 
1. 
3. 
1. 
2. 
2. 
4. 
6. 
6. 
15. 
9. 
35. 
71. 
185. 
613. 

2135. 
16. 
10. 
15. 
20. 
16. 
84. 
16. 
17. 
8. 
29. 
83. 
206. 
570. 
322. 

2. 
1. 
0. 
1. 
0. 
0. 
2. 
0. 
3. 
1. 
5. 
0. 
3. 

0. 
1. 
0. 
2. 
0. 
2. 
1. 
1. 
0. 
2. 
2. 
2. 
7. 
4. 
7. 
9. 
17. 
14. 
23. 
85. 
199. 
763. 
2378. 
13. 
1. 
15. 

27. 
95. 
24. 
17. 
17. 
29. 
81. 
254. 
617. 
115. 
2. 
3. 
0. 
0. 
0. 
2. 
1. 
3. 
0. 
0. 
4. 
2. 
3. 

22. 

0. 
0. 
3. 
1. 
2. 
2. 
3. 
2. 
0. 
2. 
2. 
2. 
3. 
4. 
5. 
11. 
11. 
18. 
39. 
90. 
245. 
784. 
2611. 

6. 
10. 
11. 
20. 
27. 
76. 
12. 
11. 
22. 
31. 
83. 
301. 
681. 
38. 
1. 
4. 
0. 
0. 
2. 
1. 
0. 
1. 
3. 
0. 
7. 
1. 
1. 

0. 
0. 
1. 
0. 
1. 
1. 
1. 
2. 
2. 
2. 
2. 
5. 
6. 
1. 
8. 
12. 
11. 
19. 
28. 
101. 
259. 
876. 
2516. 

8. 
8. 
18. 
27. 
22. 
70. 
17. 
10. 
17. 
31. 
102. 
332. 
782. 
13. 
3. 
0. 
0. 
4. 
3. 
1. 
3. 
1. 
0. 
2. 
6. 
1. 
2. 



HNF-1668 REV. 0 

Peak 
ID 
1 
2 
3 

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 
WL2953 1-BLK 

File ID: 3a3466.CNF 

Counted on: 51 4/99 @ 2:45 
Detector: AEA3 
Geometry number: 1 
Count time: 28808. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 
607.0 607.0 360.025 360.025 12.000 3.908 6.000 0.962 
41.6 41.6 285.672 285.563 10.000 3.954 5.000 1.541 
12.6 12.6 267.790 266.696 12.000 3.902 6.000 0.748 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 
1 Pu236 0.923 5.755 5.752 0.0030.02 25.18 1.8 
2 Th228 0.047 5.400 5.409 -.0090.02 1.28 8.8 
3 0.023 5.323 0.02 0.63 15.4 ----- - - - - - - - - - 

Totals: 0.993 <--valid peaks only--> 27.09 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2349 CPMIDPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total % Recovery 
13105.0 100.000 
13105.5 100.004 
13008.4 99.263 

96.6 0.737 

Activity 
d/m uCi/ea 
109.4 0.4933-04 
7.7 0.3463-05 
2.7 0.120E-05 

Analyzed by: 
EMB 

554 



HNF-1668 REV. 0 Spectrum 3a3466.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3883.4 
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HNF-1668 REV. 0 

Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
17 1 
18 1 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
1. 
0. 
0. 
0. 
0. 
4. 
1. 
0. 
0. 
0. 
1. 
3. 
4. 
2. 
3. 
7. 
7. 
9. 
20. 
30. 
11. 
23. 
16. 
39. 
83. 
148. 
401. 
683. 
1. 
2. 
2. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
6. 
0. 
0. 
2. 

- 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
3. 
1. 
0. 
2. 
4. 
4. 
6. 
4. 
8. 
13. 
15. 
38. 
14. 
18. 
34. 
37. 
95. 
169. 
417. 
599. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
2. 
1. 
1. 
2. 
1. 
0. 

0. 
0. 
0. 
3. 
0. 
0. 

' 0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
3. 
1. 
6. 
3. 
6. 
12. 
17. 
17. 
32. 
5. 
13. 
28. 
42. 
87. 
207. 
441. 
452. 

3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
6. 
1. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
3. 
1. 
2. 
0. 
2. 
2. 
1. 
6. 

11. 
15. 
20. 
45. 
9. 
18. 
26. 
55. 
84. 
199. 
400. 
257. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 

3a3466.CNF 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
1. 
0. 
0. 
3. 
0. 
1. 
5. 
1. 
6. 
11. 
19. 
11. 
48. 
14. 
25. 
27. 
43. 
102. 
238. 
385. 
107. 

2. 
1. 
0. 
2. 
0. 
0. 
3. 
0. 
1. 
0. 
8. 
0. 
1. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
2. 
1. 
2. 
3. 
4. 
5. 
2. 
14. 
16. 
13. 
60. 
8. 
17. 
23. 
43. 
111. 
280. 
437. 
27. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
2. 
2. 
0. 
2. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
2. 
2. 
1. 
2. 
4. 
2. 
10. 
25. 
18. 
41. 
13. 
18. 
26. 
65. 
116. 
263. 
498. 
5. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
2. 
1. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
4. 
0. 
0. 
1. 
1. 
0. 
3. 
0. 
2. 
0. 
2. 
1. 
0. 
2. 
3. 
6. 
4. 
7. 
5. 
5. 
21. 
30. 
42. 
14. 
16. 
35. 
47. 
129. 
316. 
589. 
2. 
2. 
2. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
3. 
2. 
1. 
2. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
1. 
2. 
3. 
3. 
7. 
18. 
21. 
28. 
31. 
21. 
20. 
25. 
56. 
136. 
367. 
634. 
2. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
1. 
0. 
0. 
4. 
0. 
1. 

0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
1. 
0. 
1. 
2. 
1. 
1. 
0. 
2. 
0. 
1. 
3. 
4. 
1. 
3. 
8. 
12. 
14. 
35. 
12. 
9. 
24. 
28. 
67. 
171. 
463. 
688. 
4. 
2. 
0. 
1. 
1. 
0. 
1; 
0. 
1. 
1. 
1. 
1. 
0. 
0. 
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HNF-1668 REV. 0 

Peak 
ID 
1 
2 
3 
4? 
5? 
6 

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 
S999T551-SAM 

File ID: 4a4457.CNF 

Counted on: 51 4/99 @ 2:45 
Detector: AEA4 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 Th228 
4 
5 
6 Pu239 

Pu240 

Totals: 

Peak height 
Initial Final 
1059.6 1059.6 
31.0 31.0 
74.4 74.4 
12.2 12.2 
12.2 12.2 
95.9 95.9 

AEA 
Frac 
0.844 
0.019 

0.060 
???? 
???? 
0.067 

----- 
0.991 

Peak center 
Initial Final 
359.574 359.574 
300.831 300.630 
285.382 285.354 
270.283 270.283 
266.806 265.266 
227.173 227.168 

FWHM 
Initial Final 
10.000 3.043 
32.000 5.362 
10.000 3.376 
12.000 0.361 
6.000 1.210 
12.000 3.614 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 
5.755 5.741 0.0140.01 31.79 1.6 
5.487 5.470 0.0170.02 0.71 12.2 
5.479 5.470 0.009 
5.400 5.400 0.0000.02 2.26 6.2 

5.331 0.07 94.1 
5.308 0.28 27.6 

5.147 5.132 0.0150.02 2.53 5.7 
5.144 5.132 0.012 - - - - - - - - - 

<--valid peaks only--> 37.30 

DETECTOR CALIBRATION 
Energy(MEV) = 4.087 + (0.0046)*Channel 
Energy range (MeV): 4.087 TO 6.443 

(Data reduction compression factor: 1.) 
Efficiency = 0.2342 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
5.000 1.139 
16.000 16.039 
5.000 1.279 
6.000 6.059 
3.000 0.527 
6.000 1.811 

Total % Recovery 
18074.0 100.000 
18073.3 99.996 
18076.6 100.014 

-2.6 -0.014 

Activity 
d/m uCi/ea 
138.5 0.6243-04 
4.2 0.191E-05 
3.2 0.1463-05 
13.6 0.6123-05 

10.8 0.4863-05 
10.8 0.4863-05 

5.57 



HNF-1668 REV. 0 
Spectrum 4a4457.CNF 

1 Legend: Raw = .... Modeled Peaks = l,21..l etc Display Max.: 6360.9 

6 . . .6 ..... 6 
5 
5 
5 
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3. 
.2 
2 
I 

.1 .... 1 ........... I ............................... l... 
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HNF-1668 REV. 0 

Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
17 1 
18 1 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
3. 
1. 
0. 
1. 
2. 
1. 
3. 
5. 
14. 
41. 
41. 
4. 
3. 
12. 
29. 
33. 
7. 

25. 
3. 
15. 
45. 
143. 
625. 
1245. 

2. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
1. 
3. 
4. 
0. 
0. 

511 0. 

0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
4. 
1. 
1. 
1. 
2. 
0. 
1. 
1. 
3. 
4. 
15. 
57. 
14. 
6. 
9. 
11. 
17. 
46. 
13. 
35. 
11. 
16. 
44. 
159. 
612. 
845. 

3. 
2. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
3. 
9. 
0. 
1. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
2. 
0. 
2. 
1. 
7. 

21. 
60. 
10. 
5. 
5. 
17. 
19. 
88. 
10. 
24. 
9. 

21. 
47. 
199. 
544. 
420. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
2. 
6. 
1. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
4. 
0. 
1. 
1. 
1. 
1. 
2. 
5. 
9. 
19. 
74. 
4. 
2. 
12. 
23. 
23. 
72. 
21. 
17. 
9. 

22. 
52. 
196. 
569. 
147. 

3. 
1. 
3. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
14. 
1. 
0. 

4a4457.CNF 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
2. 
2. 
4. 
7. 

29. 
82. 
4. 
9. 
4. 

24. 
18. 
86. 
14. 
11. 
17. 
19. 
69. 

253. 
640. 
24. 
2. 
2. 
3. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
6. 
2. 
1. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
1. 
5. 
3. 
4. 
6. 

18. 
99. 
4. 
5. 
12. 
27. 
26. 
91. 
20. 
13. 
12. 
28. 
95. 

281. 
736. 

6. 
1. 
3. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
6. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
1. 
0. 
2. 
2. 
4. 
10. 
26. 
124. 
10. 
2. 
8. 

29. 
25. 
83. 
17. 
12. 
8. 

29. 
91. 
328. 
852. 
1. 
1. 
2. 
0. 
0. 
2. 
0. 
2. 
0. 
3. 
2. 
11. 
0. 
1. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
5. 
7. 

45. 
108. 
0. 
5. 
8. 
16. 
35. 
55. 
24. 
5. 
11. 
25. 
89. 

408. 
1044. 

4. 
1. 
1. 
1. 
0. 
2. 
0. 
1. 
1. 
1. 
2. 
2. 
1. 
2. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
3. 
6. 
7. 

44. 
89. 
3. 
8. 
12. 
17. 
34. 
29. 
24. 
4. 
19. 
33 
112. 
518. 
1186. 

1. 
1. 
1. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
4. 
1. 
0. 
1. 

0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
2. 
2. 
2. 
0. 
2. 
4. 
9. 
35. 
67. 
3. 
3. 
18. 
30. 
36. 
16. 
33. 
3. 
10. 
42. 
122. 
610. 
1253. 

1. 
0. 
4. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
6. 
2. 
1. 
0. 
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222-S Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
S99T551-DUP 

File ID: 5a5382.CNF 

Counted on: 51 4/99 @ 2:46 
Detector: AEA5 
Geometry number: 1 
count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 1016.8 1016.8 362.337 362.337 10.000 3.622 
2 28.5 28.5 303.836 303.383 30.000 5.179 
3 74.8 74.8 287.233 287.209 12.000 4.382 
4 23.3 23.3 270.587 269.696 12.000 4.904 
5 109.5 109.5 229.015 229.006 12.000 4.332 

Peak 
ID Isotope 
1 Pu236 

Cm243 
2 Pu238 

Am241 
3 Th228 
4 
5 Pu239 

Pu240 

AEA 
Frac 
0.847 

0.016 

0.046 
0.020 
0.080 

----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid 
Exp. Obs. Diff. FWHM 
5.755 5.760 -.0050.02 
5.779 5.760 0.019 
5.487 5.489 -.0020.02 
5.479 5.489 -.010 
5.400 5.415 -.0150.02 

5.334 0.02 
5.147 5.147 0.0000.02 
5.144 5.147 -.003 - 

Count %err 
Rate c/m @95 

33.72 1.5 

0.65 14.0 

1.85 7.0 
0.81 13.1 
3.17 5.1 

Totals: 1.009 <--valid peaks only--> 40.20 

DETECTOR CALIBRATION 
Energy (MEV) = 4.094 + (0.0046) *Channel 
Energy range (MeV): 4.094 TO 6.449 

(Data reduction compression factor: 1.) 
Efficiency = 0.2499 CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
5.000 1.217 
15.000 15.100 
6.000 2.886 
6.000 1.689 
6.000 1.968 

Activity 
d/m uCi/ea 
137.7 0.6203-04 
184.9 0.8333-04 
3.6 0.1623-05 
2.7 0.1243-05 
10.4 0.4703-05 
3.2 0.1463-05 
12.7 0.5713-05 
12.7 0.5713-05 

Item Total % Recovery 
Raw spectrum 19116.0 100.000 
Smoothed 19115.3 99.996 
Composite fit 19297.6 100.950 
Residuals -181.6 -0.950 

SGO 



WF-1668 RW. 0 
Spectrum 5a5382.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5965.2 
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Raw Data 'Dump'for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
13 1 
14 1 
151 
161 
17 1 
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221 
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271 
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291 
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401 
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421 
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441 
451 
461 
471 
481 
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0. 
0. 
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1. 
6. 
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1. 
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1. 
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HNF-1668 REV. 0 

222-5 Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 

File ID: 6a6386.CNF 
S99T554-SAM 

Counted on: 5/ 4/99 @ 2:46 
Detector: AEA6 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 736.4 736.4 359.706 359.706 10.000 2.846 
2 16.0 16.0 301.192 300.942 12.000 4.538 
3 39.1 39.1 284.643 284.522 8.000 2.396 
4 12.2 12.2 266.660 266.314 8.000 2.434 
5 67.2 67.2 226.752 226.741 10.000 3.409 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 Th228 
4 
5 Pu239 

Pu240 

Totals: 

AEA 
Frac 
0.850 
0.038 

0.029 
0.011 
0.071 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
E x p .  Obs. Diff. FWHM Rate c/m @95 
5.755 5.754 0.0010.01 22.68 1.9 
5.487 5.484 0.0030.02 1.02 9.7 
5.479 5.484 -.005 
5.400 5.408 -.0080.01 0.77 14.0 

5.324 0.01 0.29 25.6 
5.147 5.142 0.0050.02 1.88 6.6 
5.144 5.142 0.002 - - - - - - - - - 
<--valid peaks only--> 26.64 

DETECTOR CALIBRATION 
Energy(MEV) = 4.099 + (0.0046) *Channel 
Energy range (MeV): 4.099 TO 6.454 

(Data reduction compression factor: 1.) 
Efficiency = 0.1966 CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
5.000 1.005 
6.000 0.656 
4.000 1.766 
4.000 1.206 
5.000 1.487 

d/m 
117.7 
7.2 
5.5 
5.5 
1.5 
9.6 
9.6 

Item Total % Recovery 
Raw spectrum 12801.0 100.000 
Smoothed 12800.7 99.997 
composite fit 12790.0 99.914 
Residuals 11.0 0.086 

Activity 
uCi/ea 

0.5303-04 
0.3243-05 
0.2483-05 
0.2493-05 
0.6753-06 
0.4313-05 
0.4313-05 

Analyzed by: 563 



HNF-1668 REV. 0 
Spectrum 6a6386.CNF 

1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 4299.8 1 
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Raw Data 'Dumv 'for AEA Svectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
3. 
1. 
0. 
1. 
0. 
1. 
2. 
2. 
13. 
42. 
15. 
2. 
3. 
12. 
10. 
33. 
9. 
22. 
9. 
17. 
41. 
118. 
465. 
903. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 

- 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
2. 
3. 
1. 
2. 
5. 
12. 
38. 
6. 
1. 
5. 
8. 
9. 

47. 
11. 
21. 
7. 
14. 
42. 
130. 
430. 
593. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 

- 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
3. 
1. 
5. 
19. 
43. 
7. 
3. 
10. 
13. 
15. 
46. 
14. 
19. 
10. 
15. 
45. 
152. 
358. 
321. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
3. 
0. 
0. 
2. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
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1. 
0. 
0. 
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2. 
2. 
0. 
0. 
0. 
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2. 
0. 
2. 
3. 
6. 
15. 
61. 
4. 
6. 
9. 
13. 
10. 
48. 
8. 
12. 
2. 
16. 
47. 
159. 
364. 
69. 
1. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
2. 

HNF-1668 REV. 0 
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0. 
0. 
1. 
0. 
0. 
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0. 
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0. 
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0. 
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0. 
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0. 
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0. 
1. 
1. 
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flW-1668 REV. 0 

222-S Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 

File ID: 7a7412.CNF 
S99T554-DUP 

Peak 
ID 
1 
2 
3 
4 
5 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 Th228 
4 
5 Pu239 

Pu240 

Totals: 

Counted on: 5f 4/99 @ 2:47 

Geometry number: 1 
count time: 28805. Sec 

Detector: AEA7 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
828.5 828.5 361.598 361.598 10.000 3.182 
25.9 25.9 303.958 303.432 12.000 3.404 
46.6 46.6 287.064 286.832 10.000 2.348 
17.0 17.0 269.724 268.954 14.000 3.530 
81.7 81.7 228.217 228.178 10.000 4.790 

AEA 
Frac 
0.826 
0.035 

0.030 
0.023 
0.082 

----- 
0.997 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid 
Exp. Obs. Diff. FWHM 
5.755 5.756 -.0010.01 
5.487 5.489 -.0020.02 
5.479 5.489 -.010 
5.400 5.412 -.0120.01 

5.330 0.02 
5.147 5.143 0.0040.02 
5.144 5.143 0.001 

<--valid peaks only--> 

Count %err 
Rate cfm @95 

31.65 1.6 
1.34 9.8 

1.16 11.3 
0.87 13.2 
3.16 5..2 

--------- 
38.18 

DETECTOR CALIBRATION 
Energy(MEV) = 4.093 -+ (0.0046)*Channel 
Energy range (MeV): 4.093 TO 6.448 

(Data reduction compression factor: 1.) 
Efficiency = 0.2407 CPMfDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Tau 
Initial Final 
5.000 0.844 
6.000 0.609 
5.000 1.104 
7.000 0.646 
5.000 1.374 

df m 
134.2 
7.8 
5.9 
6.8 
3.6 
13.1 
13.1 

Total 
18394.0 
18393.1 
18330.8 

63.2 

% Recovery 
100.000 
99.995 
99.656 
0.344 

Activity 
uci f ea 

0.6043-04 
0.3493-05 
0.2683-05 
0.3053-05 
0.1633-05 
0.5903-05 
0.5903-05 

5it;palyzed by: 



Spectrum 7a7412.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 

HNF-1668 RE%. 6 

Display Max.: 4579.1 
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Raw Data 'Dump 'for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
13 1 
14 1 
151 
161 
17 1 
18 1 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
1. 
1. 
0. 
1. 
0. 
2. 
2. 
2. 
3. 
3. 
10. 
8. 

26. 
50. 
72. 
9. 
16. 
12. 
30. 
29. 
25. 
28. 
18. 
44. 
94. 
191. 
502. 
874. 

2. 
2. 
1. 
1. 
1. 
2. 
1. 
0. 
0. 
2. 
3. 
2. 
0. 
2. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
2. 
2. 
2. 
0. 
0. 
1. 
2. 
3. 
0. 
3. 
2. 
9. 
17. 
30. 
60. 
45. 
4. 
7. 
10. 
22. 
40. 
17. 
40. 
22. 
49. 
87. 

208. 
521. 
985. 

5. 
1. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
2. 
2. 
2. 
0. 

0 .  
0. 
0. 
0. 
2. 
0. 
0. 
2. 
2. 
0. 
1. 
1. 
1. 
0. 
0. 
3. 
2. 
3. 
3. 
10. 
12. 
31. 
70. 
26. 
6. 

13. 
12. 
26. 
35. 
20. 
44. 
27. 
51. 
99. 

207. 
556. 
932. 

3. 
2. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
3. 
3. 
4. 
3. 

0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 
1. 
2. 
3. 
6. 
3. 
9. 
17. 
73. 
15. 
6. 

20. 
26. 
17. 
47. 
21. 
39. 
29. 
48. 
113. 
258. 
513. 
717. 

3. 
0. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
4. 
0. 
0. 
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7a7412.CNF 
0. 
0. 
2. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
4. 
0. 
1. 
7. 
8. 
11. 
35. 

14. 
12. 
18. 
20. 
24. 
71. 
23. 
46. 
18. 
54. 
99. 

264. 
503. 
369. 

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

ao. 

0. 
0. 
0. 
1. 
3. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
3. 
1. 
1. 
5. 
3. 
9. 
15. 
30. 
80. 

11. 
9. 
18. 
23. 
60. 
21. 
34. 
29. 

110. 
276. 
542. 
127. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
1. 
7. 
0. 
2. 

a. 

48. 

0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
3. 

4. 
20. 
43. 

10. 
9. 
10. 
22. 
26. 
70. 
32. 
32. 
37. 
55 * 
135. 
315. 
521. 
33. 
1. 
0. 
3. 
0. 
2. 
0. 
2. 
0. 
1. 
1. 
6. 
0. 
1. 

a. 

98. 

0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
4. 
3. 
1. 
3. 
5. 

12. 
15. 
58. 
82. 
2. 
10. 
16. 
36. 
25. 
76. 
28. 
29. 
28. 
68. 

122. 
321. 
644. 
6. 
0. 
2. 
2. 
1. 
0. 
2. 
0. 
1. 
2. 
0. 
5. 
1. 
2. 

0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
3. 
3. 
0. 
1. 
5. 
3. 
9. 
16. 
53. 
89. 
7. 
8. 
17. 
26. 
26. 
65. 
28. 
11. 
43. 
71. 
158. 
399. 
669. 

2. 
2. 
1. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
6. 
2. 
1. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
2. 
5. 
2. 
5. 
7. 

20. 
45. 
98. 
5. 

13. 
12. 
35. 
27. 
32. 
27. 
25. 
28. 
75. 
152. 
405. 
792. 
1. 
2. 
0. 
1. 
1. 
2. 
0. 
0. 
1. 
0. 
1. 
3. 
0. 
1. 

a. 
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Peak 
ID 
1 
2 
3 
4 
5 

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 
S99T555-SAM 

File ID: 8a8396.CNF 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 Th228 
4 
5 Pu239 

PU2 4 0 

Totals: 

Counted on: 5/ 4/99 @ 2:47 
Detector: A m 8  
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
1105.1 1105.1 361.978 361.978 10.000 2.809 
23.6 23.6 303.292 301.977 28.000 4.642 
75.6 75.6 287.192 287.176 10.000 3.345 
18.6 18.6 269.909 269.395 12.000 3.302 
41.1 41.1 228.948 228.922 12.000 4.214 

AEA 
Frac 
0.897 
0.014 

0.047 
0.019 
0.031 

----- 
1.008 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
E-. Obs. Diff. FWHM Rate c/m @95 
5.755 5.758 -.0030.01 32.72 1.6 
5.487 5.482 0.0050.02 0.51 14.8 
5.479 5.482 -.003 
5.400 5.414 -.0140.02 1.73 7.1 

5.332 0.02 0.68 13.2 
5.147 5.146 0.0010.02 1.15 8.5 
5.144 5.146 -.002 - - - - - - - - - 

<--valid peaks only--> 36.78 

DETECTOR CALIBRATION 
Energy(MEV) = 4.093 + (0.0046)*Channel 
Energy range (MeV): 4.093 TO 6.448 

(Data reduction compression factor: 1.) 
Efficiency = 0.2245 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
5.000 1.050 
14.000 13.959 
5.000 2.174 
6.000 0.945 
6.000 2.024 

Total 
17515.0 
17512.6 
17659.2 
-144.2 

% Recovery 
100.000 
99.986 
100.823 
-0.823 

Activity 
d m  uCi/ea 
148.7 0.6703-04 
3.1 0.141E-05 
2.4 0.108E-05 
10.9 0.4893-05 
3.0 0.1363-05 
5.1 0.2303-05 
5.1 0.2303-05 

569 Analyzed by: 



HNF-1668 REV. 0 
Spectrum 8a8396.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 

5 
5 . .5 
5 
4 
4 
4 
4 
4 . . . .3 
.3. 
2 
2 
1 
-1 ... 1 ........ 1 ............................ 1. ................................................................ ................................................................ 
-1.. . 

1 ,.. ,. .1 

5752.2 
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Raw Data Dumv'for AFA Svectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
0. 
1. 
4. 
1. 
8. 
14. 
40. 
4. 
7. 
10. 
23. 
32. 
24. 
17. 
8. 
12. 
28. 
103. 
548. 
1158. 

2. 
1. 
1. 
1. 
2. 
1. 
1. 
0. 
0. 
0. 
2. 
1. 
3. 
2. 

- 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
2. 
0. 
1. 
4. 
17. 
31. 
3. 
4. 
9. 
21. 
42. 
8. 
16. 
6. 
13. 
47. 
114. 
585. 
1323. 

5. 
1. 
2. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
3. 
3. 
0. 
0. 

0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
2. 
0. 
0. 
1. 
0. 
2. 
0. 
2. 
0. 
0. 
0. 
1. 
2. 
8. 
17. 
18. 
2. 
11. 
13. 
16. 
47. 
11. 
18. 
14. 
19. 
33. 
134. 
668. 
1354. 

2. 
1. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 

0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
2. 
1. 
1. 
2. 
0. 
0. 
2. 
10. 
24. 
9. 
7. 
10. 
10. 
14. 
60. 
15. 
16. 
3. 
16. 
36. 
149. 
656. 
1043. 

2. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
5. 
4. 
1. 

8a8396.CNF 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
2. 
2. 
0. 
3. 
5. 
13. 
30. 
3. 
1. 
6. 
11. 
12. 
65. 
14. 
18. 
3. 
17. 
38. 
190. 
594. 
532. 
0. 
3. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
2. 
2. 
1. 
4. 
10. 
33. 
3. 
3. 
6. 
16. 
22. 
77. 
12. 
16. 
15. 
12. 
52. 
210. 
501. 
188. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
2. 
3. 
6. 
3. 
0. 

0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
3. 
1. 
1. 
0. 
0. 
0. 
4. 
19. 
45. 
7. 
3. 
14. 
14. 
7. 
93. 
11. 
13. 
12. 
30. 
64. 

234. 
625. 
41. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
6. 
2. 
0. 

0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
2. 
2. 
2. 
7. 
50. 
3. 
4. 
9. 
23. 
22. 
98. 
12. 
8. 
9. 
14. 
63. 
276. 
708. 
14. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
2. 
8. 
3. 
0. 

0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0. 
0. 
0. 
2. 
0. 
2. 
0. 
0. 
2. 
16. 
47. 
3. 
7. 
11. 
29. 
21. 
68. 
12. 
6. 
17. 
25. 
77. 
337. 
813. 
4. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
5. 
1. 
0. 

0. 
0. 
2. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
3. 
1. 
6. 
13. 
48. 
2. 
4. 
4. 
26. 
23. 
49. 
16. 
7. 
12. 
28. 
86. 
425. 
982. 
4. 
1. 
1. 
0. 
0. 
1. 
1. 
2. 
1. 
0. 
0. 
3. 
0. 
1. 
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222-s Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 

File ID: 9a9296.CNF 
S99T555-DUP 

Counted on: 51 4/99 @ 2:48 
Detector: AEA9 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 1178.0 1178.0 360.012 360.012 10.000 3.114 
2 37.2 37.2 299.785 299.632 8.000 0.538 
3 74.9 74.9 285.054 284.995 10.000 2.869 
4 57.9 57.9 226.647 226.646 12.000 3.949 

Peak AEA 
ID Isotope Frac 
1 Pu236 0.892 
2 Pu238 0.014 

3 Th228 0.052 
4 Pu239 0.046 

Am241 

PU240 ----- 
Totals: 1.003 

PFAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
E x p .  Obs. Diff. FWHM Rate c/m e95 
5.755 5.758 -.0030.01 33.14 1.6 
5.487 5.480 0.0070.00 0.50 13.1 
5.479 5.480 -.001 
5.400 5.413 -.0130.01 1.92 6.7 
5.147 5.144 0.0030.02 1.71 6.8 
5.144 5.144 0.000 - - - - - - - - - 

<--valid peaks only--> 37.27 

DETECTOR CALIBRATION 
Energy(MEV) = 4.102 + (0.0046)*Channel 
Energy range (MeV) : 4.102 TO 6.457 

(Data reduction compression factor: 1.) 
Efficiency = 0.2351 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
5.000 1.304 
4.000 0.431 
5.000 1.369 
6.000 1.655 

Activity 
dlm ucilea 
143.8 0.6483-04 
3.0 0.134E-05 
2.3 0.102E-05 
11.5 0.5183-05 
7.3 0.3283-05 
7.3 0.3283-05 

Total % Recovery 
17842.0 100.000 
17842.0 100.000 
17891.3 100.276 
-49.3 -0.276 

Analyzed by: 
EMB 



HNF-1668 REV. 0 
Spectrum 9a9296.CNF 

1 Legend: Raw = .... Modeled Peaks = l121.., etc Display Max.: 6622.3 

4 
. 4  . .4  

3 
.3 .... 3 
3 
2 

1 .. 1 ........ 1 ............................ l... ...................................................................... 1 ............................................. 1. .. 
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Raw Data Dump for AFA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
4. 
8. 
27. 
15. 
3. 
8. 
6. 
19. 
63. 
11. 
21. 
5. 
8. 
30. 
114. 
609. 
1362. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
1. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
3. 
2. 
13. 
46. 
8. 
0. 
3. 
13. 
19. 
58. 
8. 
14. 
7. 
10. 
36. 
112. 
659. 
1141. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 

0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
17. 
50. 
3. 
4. 
7. 
18. 
15. 
58. 
8. 
15. 
4. 
14. 
24. 
170. 
552. 
714. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
9. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
4. 
19. 
50. 
5. 
1. 
9. 
16. 
18. 
89. 
11. 
14. 
5. 
9. 
53. 
184. 
570. 
290. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
4. 
0. 
0. 

9a9296.CNF 
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
2. 
2. 

21. 
46. 
2. 
4. 
8. 
17. 
19. 
99. 
14. 
4. 
4. 
19. 
34. 
199. 
631. 
87. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
7. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
2. 
0. 
1. 
1. 
4. 

21. 
74. 
3. 
2. 
5. 
24. 
14. 
84. 
13. 
6. 
7. 
18. 
44. 
225. 
687. 
18. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
6. 
0. 
0. 

0. 
0. 
2. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
0. 
1. 
3. 
8. 
26. 
63. 
3. 
5. 
9. 
22. 
16. 
73. 
10. 
3. 
5. 

28. 
52. 
344. 
845. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
13. 
0. 
0. 

0. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
2. 
2. 
1. 
7. 
24. 
66. 
2. 
4. 
7. 
20. 
33. 
42. 
18. 
4. 
12. 
17. 
60. 
391. 
1130. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
3. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
1. 
3. 

28. 
48. 
2. 
7. 
9. 
15. 
32. 
22. 
20. 
4. 
4. 
25. 
67. 
473. 
1288. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 

0 .  
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
2. 
4. 
14. 
33. 
32. 
1. 
2. 
9. 
15. 
30. 
13. 
19. 
7. 
2. 
21. 
93. 
640. 
1424. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
5. 
1. 
0. 
0. 
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OPPORTUNISTIC ANALYTES 

APPENDIX A 
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Appendix A. Opportunistic Analyte Results. 
U-103 GRAB2 

RISER: 13 
SEGMENT #: 3U-99-1 

SEGMENT PORTION: Decanted Supernate (Liquid Grab SLudge) 
I t  I I I I I I I I I I I 

Sludge (from Liquid Grab S a d e ) :  SLudge (from Liquid Grab Sample) 
I 

0 
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Appendix A. Opportunistic Analyte Results. 
U-103 GRAB2 

RISER: 13 
SEGMENT #: 3U-99-2 

SEGMENT PORTION: Decanted Supernate (Liquid Grab Sludge) 

Sludge (from Liquid Grab Samle): Sludge (frm L icu id  Grab Sawle) , 
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Appendix A. OppOrtuniStic Analyte Results. 
U-103 GRAB2 

RISER: 13 
SEGMENT #: 3U-99-3 

SEGMENT PORTION: Decanted Suwrnate (Liquid Grab Sludge) 
I I  I I I I I I I I I I 

Sludge (from Liquid Grab Sawle):  Sludge (from Liquid Grab Sawle) 
I I  I I I I I I I I I 1 0 
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