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WASTE MANAGEMENT LABORATORY 

TANK 241-U-102 GRAB SAMPLES, 
2U7-99-1,2U-99-2, 2U-99-3,2U-99-4 and 2U-99-5 

ANALYTICAL RESULTS FOR THE FINAL REPORT 

This document is the final report for tank 241-U-102 grab samples. Five grab samples were 
collected from riser 13 on May 26, 1999 and received by the 2224 laboratory on May 26 and 
May 27, 1999. Samples 2U-99-3 and 2U-99-4 were submitted to the Process Chemistry 
Laboratory for special studies. Samples 2U-99-1,2U-99-2 and 2'17-99-5 were submitted to the 
laboratory for analyses. Analyses were performed in accordance with the Compatibility Grab 
Sumpling and Analysis Planfor Fiscal Year 1999 (TSAP) (Sasaki, 1999) and the Datu Qualily 
Objectives for Tank Farms Waste Compatibility Program (DQO) (Fowler 1995, Mulkey and 
Miller 1998). The analytical results are presented in the data summary report (Table 1). 

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

Aapearance and Sample Handling 

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

2U-99-1 
This sample was collected at a depth of 343 inches. Visual observation indicated that the sample 
was an opaque yellow liquid with approximately eight-percent fine brown solids. No organic 
layer was observed. 

There was insufficient solid material to submit to the laboratory for analyses. Two IO-gram 
liquid samples were submitted to the laboratory for analysis of inorganic analytes and 
radionuclides. 

2U-99-2 
This sample was collected at a depth of 410 inches. Visual observation indicated that the sample 
was an opaque yellow liquid with approximately nine-percent fine brown solids. No organic 
layer was observed. 

3 
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Date 
Sampled 

05/26/99 

05/26/99 

05/26/99 

There was insufficient solid material to submit to the laboratory for analyses. Two 10-gram 
liquid samples were submitted to the laboratory for analysis of inorganic analytes and 
radionuclides. 

Date Sampling % 
Received Depth Settled 

(in.) Solids Sample Description 

Opaque yellow liquid with 
brown solids; no organic 

05/26/99 343 7.6% layer was observed. 

Opaque yellow liquid with 
brown solids; no organic 

Opaque yellow liquid with 
fine brown and gray-white 
crystalline solids; no 

05/26/99 410 8.6% layer was observed. 

05/27/99 470 60% organic layer was observed. 

2U-99-5 
This sample was collected at a depth of 470 inches. Visual observation indicated that the sample 
was an opaque yellow liquid with sixty-percent fine brown and 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 
1 0-gram solid sample and two 1 0-gram liquid samples were submitted to the laboratory for 
analysis of inorganic analytes and radionuclides. 

Table 2: Appearance Information for Tank 241-U-102 Grab Samples 

Sample 
Number 

2U-99-1 c 
2U-99-5 

4 
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Analvtical Results Summary 

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

Differential Scanning Calorimetry (DSC) 

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

The standard recoveries were within the required limits of 80% - 120% and Relative Percent 
Differences (RPDs) were below 20%. 

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-102 Grab Samples 100% of the 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. 

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

Bulk Density 

Bulk density was performed on the solid subsample from 2U-99-5 as required by the 
TSAP (Sasaki, 1999). The result of the bulk density analysis was 1.56 g/mL. The bulk density 
result was 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 1.56 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. 

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%. 

5 
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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 did not require a hydroxide analysis. 
The standard recoveries were within the required limits of 80% - 120% and the WDs were less 

-I , than 20%. 

PH 

The pH analysis was required for both the solid and liquid portion of the samples. The pH 
analysis was performed on direct subsamples as indicated by a blank in the aliquot class (A#) 
column in Table 1. 

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

NH, - Ammonia 

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

A high W D  020%) was reported for one liquid subsample (2U-99-1, S99T000973). The result 
was near the detection limit which decreased the precision of the analysis. No reanalysis was 
requested. The standard recoveries were within the required limits of 80%-120% and the spike 
recovery was within the required limits of 75% - 125%. 

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 (Cl-), nitrate (NO;), nitrite (NO;), 
phosphate (PO,“) and sulfate (S0i2) .  The results for bromide (Br’) and oxalate are considered 
“opportunistic” and are provided in Appendix A. There are no customer defined QC parameters 
for Br- and oxalate and any anomalies in those results are not discussed. 

A high RPD (>20%) was reported for one liquid subsample analyzed for PO,, (2U-99-2, 
S99T000971). The high W D  was attributed to sample inhomogeneity and no reanalyses were 
requested. More information may be obtained by examining the raw data. 

6 
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A spike recovery outside of the required limits (75% - 125) was reported for one liquid 
subsample analyzed for NO; (2U-99-1, S99T000970). The spike failure was attributed to the 
high concentration of this analyte in the sample with respect to the amount of spike standard 
added. No reanalysis was requested. 

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

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 a fusion digest as indicated by an "F" in the A# column in Table 1. 

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

A high RF'D (>20%) was reported for one subsample analyzed for Ni, the solid portion of 
2U-99-5 (S99T000963). Since the fusion digestion process was performed using a' nickel 
crucible as the digestion vessel, the high RF'D was attributed to the non-uniform leaching of Ni 
from the crucible and no reanalysis was requested. 

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

Inductively Coupled PlasmaMass Spectroscopy (ICP/MS) - Uranium 

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

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

2U-99-5 
(S99T000960) 

Solid 

TICiTOC - Total Inorganidorganic Carbon 

Analyte Sample Result Duplicate Result Triplicate Result 
( f ig/g) c.g/g) c.g/g) 

TIC 6.08E+03 9.43E+03 7.54E+03 
TOC 7.94E+03 4.99E+03 1.16E+04 

The TICITOC 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 3O,OOOfigC/mL for liquid and 3O,OOOfigC/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 W D  (>20%) was reported for one sample analyzed for TIC and TOC, the solid portion of 
2U-99-5 (S99T000960). A triplicate analysis was performed. The results are presented in 
Table 3. The results showed little improvement in the WDs. No further analysis was requested. 

A spike recovery outside of the required limits (75% - 125%) was reported for one subsample 
analyzed for TIC, the solid portion of 2U-99-5 (S99T00960). The spike failure was attributed to 
sample inhomogeneity and no reanalysis was requested. 

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

8 
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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 39.43 pCi/g (based on a bulk density of 
1.56 g/mL). 

High WDs were reported for two liquid subsamples, 2U-99-1 (S99T000973) and 2U-99-5 
(S99T000975). 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%. 

GEA - Gamma Energy Analysis 

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

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

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 WDs were less 
than 20%. 

9 
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"Sr - Strontium 90 

"Sr 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 fusion 
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%. 

"'Am - Americium 241 

24'Am analysis was performed in duplicate on direct subsamples for the liquids as indicated by a 
blank in the A# column in Table 1. The solid subsamples were prepared for analysis by 
performing a fusion digest as indicated by an "F" in the A# column in Table 1. 

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

239'240Pu - Plutonium 239/240 

239n40P~ analysis was performed in duplicate on direct subsamples for the liquids as indicated by a 
blank in the A# column in Table 1. The solid subsamples were prepared for analysis by 
performing a fusion digest as indicated by an "F" in the A# column in Table 1. 

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

10 
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Compatibility Promam Concerns 

DSC - Differential Scanning Calorimetry - Energetics Decision Rule 

For waste compatibility energetics decision concerns, the exotherdendotherm ratio of the liquid 
samples is evaluated. This ratio must be less than one (1). This requirement is satisfied for all 
samples. The exotherm and endotherm calculated ratios are presented in Attachment 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-102 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 

239n40Pu 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 pCi/mL (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 transfers. No attempt was made to reconcile the U concentration with the 239Pu 
equivalents. 

11 
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DSC 

Procedures 

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

Solid/Liquid N/A 

Table 4. Analytical Procedures 

Analysis 
Sample 
Portion 

Preparation 
Procedure + 

TGA I SolidlLiquid I NIA 

Bulk Density Solid 

I I 

IC 

I LA-505-101 Rev. G-1 1 Solid 

I Liquid I N/A 

Analysis 
Procedure 

LA-514-114 Rev. D-2 

LA-514-114 Rev. D-2 

LO-160-103 Rev. B-0 
LA-519-132 Rev. B-0 

LA-510-112Rev. E-0 

LA-631-001 Rev. D-0 

LA-533-105 Rev. F-0 

1 2  
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Sample 
Portion 

Preparation 
Procedure + Analysis 

Procedure Analysis 

Solid 

Liquid 

LA-549-141 Rev. G-0 

LA-504-101 Rev. E-0 

LA-505-163 Rev. B-1 

LA-504-101 Rev. E-0 

ICP LA-505-161 Rev. C-3 

Solid 

Liquid 
ICPiMS LA-506-101 Rev. A-l 

LA-342-100 Rev. F-2 

LA-212-105 Rev. 

LA-212-106 Rev. C-4 

LA-211-102 Rev. D-1 

NIA TICTOC SolidLiquid 

Solid 

Liquid 
PH NIA 

Solid 

Liquid 

LA-505-101 Rev. G-l 

NIA 
OH 

LA-549-141 Rev. G-0 
NIA 

Solid 
Liquid 

Solid 

Liquid 

Solid 

Liquid 

Alpha LA-508-101 Rev. G-0 

LA-549-101 Rev. G-0 

NIA 
GEA LA-548-121 Rev. F-0 

LA-549-101 Rev. G-0 

NIA 
LA-953-104 Rev. B-1 

13 
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Analysis 

24lAm 

9% 

Abbreviations: 

Sample 
Portion 

Solid 

Liquid 

Solid 

Liquid 

Preparation 
Procedure + 

LA-549-101 Rev. G-0 

NIA 

LA-549-101 Rev. G-0 

NIA 

Analysis 
Procedure 

LA-953-104 Rev. B-1 

LA-220-101 Rev. E-5 

NIA 
DSC = differential scanning calorimetry 
TGA = thermogravimetric analysis 
Sp.G. = specific gravity 
OH =hydroxide 
IC = ion chromatography 
ICP = inductively coupled plasma 
ICP/MS = inductively coupled plasmdmass spectroscopy 
TOC = total organic carbon 
TIC = total inorganic carbon 
GEA = gamma energy analysis 
9% =strontium 90 
239Pu =plutonium 239 
24lAm =americium 241 

= not applicable (these are direct samples) 
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U-I02 GRAB SAMPLE BREAKDOWN 

211-99- 1 

S99T000947 

ARCHIVE 

S99T000970 S99T000973 
P U B 9  

DSC AM241 

PH 
OH 

ICP 
TICTOC 

TGL M 
SPQ SA90 

ICANIONS NM 

ICP/MS-U 
ALPtU 

AffilChment 1 

0 



U-I02 GRAB SAMPLE BREAKDOWN 

211-99-2 

S99T000948 

ARCHIVE 

1 

SQQTOOOQ71 
DSC 
TGL 

:!I= . .. 
OH 
ICANIONS 
ICP 
TICTOC 

SQQTOOOQ74 
Puns 
AM241 
M 
SROO 
ICPlMSU 
ALPHL 
N M  

hment 1 

0 



U-I02 GRAB SAMPLE BREAKDOWN nt I 

211-99-5 

S9.9T000949 

TICTOC 
PH 

Settled Solids 1 Liquid 

7 

S99T000954 

S99T000960 

r - t l  
SS9TOOO9&3 S99T000966 S99T000969 

ACID H20 
DIGEST DlOEST 

FUSION 
AM241 
M ICPIMS-U , IGANIONS im 
pU239 

ALPHL 
sReo 

€3 ARCHIVE 

S99T000957 

S99T000972 
DSC 
TOA 

2ta 
OH 
IGANIONS 
ICP 
TICTOC 

0 

S99T000975 
PU239 
AM241 
ou 
SA90 
1CPIMS.U 
ALPHL 
NH3 
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22-jut-1999 09:12:13 
n-0002-1 

Sarrple# R A# Analyte Unit Standard % Blank Result Duplicate 

Page: 1 

Average RPD X SM Rec X Det L i m i t  C m t  Err% 

Table 1. Data Sumvlry Report. 
U-102 GRAB1 

RISER: n/a 
SEGMENT Ir: ZV-59-1 

Supernate: Supernate 
I ,  



22-jut-I999 G9:12:42 
A-0002-1 

Table 1. Data S m r y  Report. 
U-102 GRAB1 

Page: 2 

RISER: n/a 

SEGMENT PORTION: Sludge (frcm Liquid Grab Senule) 

SEGMENT #: ZU-59-2 

I I I I I I I 



22-jut-1999 09:13:16 
4-0002-1 

Page: 3 

Table 1. Data S m r y  Report. 
U-102 GRAB1 

RISER: n/a 
SEGMENT #: 2U-99-5 

SEGMENT PMITION: Decanted S w r n a t e  (Liquid Grab Sludge) 

0 



22-jut-1999 G9:13:46 
r\-0002-1 

Page: 
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ADDITIONAL DSC RESULTS FOR TANK 
FOR TANK 241-U-102 GRAB SAMPLES 

ATTACHMENT 2 
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HNF-1674, Rev. 0 

Attachment 2. Additional DSC Results for Tank 241-U-102 Grab Samples 

Energy Ratio = Exothermic Energy /Endothermic Energy 
* - This ratio must be < 1 for Compatibility Energetics 
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WASTE COMPAATIBILITY CORROSION RULES 
FOR TANK 241-U-102 GRAB SAMPLES 

ATTACHMENT 3 

2 7  
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3.0 M < [NO,] o 5.5 M? I 0.3 o [OH] c 10 M? 
YES YES 

Attachment 3. Waste Compatibility Corrosion Rules for 241-U-102 Grab Samples 

>E 1.2 M? 
YI?S 

I I I I 
Supemole 

Sample 

Sumple lD Analyle Result 
(ug/mL) (M) 

I -== 1.0 M? 
S99T000970 

Supemate 
Duplicole $! 

0 

0.3 -= [ow < IO M? P 1.2 M? 
YES I YES YES I 3.0 M [NO,] 0 5.5 M? I 

b 



0 
cr) 



HNF-1674, Rev. 0 

Sample ID Analyte Result 
(ug/mL) 

S99T000972 NO, 1.97Et05 
---- 

Attachment 3. Waste Compatibility Corrosion Rules for 241-U-102 Grab Samples 

Result 
(M) 

3.177 I 

Supmote OH 302Et04 I776 
Sample NO, 1.52EtOS 3 304 M 0.4 * [NO,]? 1.0 M c [NO,] a 6 . 0  M? 10.1 M " [NO,l- [OH] < 10 M? 

I 

Supemate 
Duplicate 

>c 1.2 M? 
YES 

3.0 M < [NO,] o 5.5 M? I 0.3 .= [OH] < 10 M? 
I YES YES 1 

Ti 3 OIE*04 1771 
NO, I S4E+OS 3 348 1.0 M < [NO,] .c= 3.0 M? 10.1 M " [NO,] [OH] 5 10 M? -0.4 * [NO,]? I I 

w 

0.3 o [OH] < 10 M? >E 1.2 M? 
YES 

3.0 M [NO,] 0 5.5 M? I 
I YES YES 

I: z 
0 
Y 

2 
-b 

z 
0 
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ILSILO) 9ZE-100938 

0 

. .  . .  . .  
.. .. . ..' .. 

. .  . . .  
. : .. 
. .. ... . 
. ,  

. .  . . .  

. .  ..; . 

.:., 

. .. / .  . .. . 

. - ..,.., : .  ,<". ;;,. . "  ... :. ... . 
. .  . 

. . :  
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191 see1 Intact udon R i G i i e ? '  

I101 Seal.lntact Upon Receipt? B y e s  . .  - U N O  
. . .  . . .  . . . . .  

I 
. .  

71 Sampling Date Y N  61 Shipment Description: 

. .  
C. Date Sample COneCtad 

Bl field CommonO: n 

. .. 

@a' U N O  . 
f l l  Ssal Number AND CarWPig SERIAL Number 

consinem wlth this record7 (Block 6 & 6b) 
. .  

- lithlum Bromide 
. .  

(1 21 Laborntory Comments 
Amount 

A . .  

4 e V . d  partiat Sample StrQke LsnpUl 

w 
il 

. .  

I I I 
1271 Datmms I281 Receiver Comments 

51 Relinqulshsd By (Sign and PRIN71 1261 Received 6y (Sign and PRINT) 

I I 
OISTRIBUTiON higlnal - Laboratory Copy. Sampling Operations 

BG6001-326 107l97) 



- Lithium Bramide 

A. Work Package Number 

B. Ca. tgseal N 

C Date Sampie Collected 

- 
31 Field Comments: 

Amount / 

,&wed Penial Sample Stroke Langh 

w 
01 # 

I I I 
(28) Recaivsd By ISign and PRINT) (27) Dateinme (281 Racalver Commenu 

5 )  Rellnqulshed 8y (Sign and PRINT1 

I I I 
BC-6001-326 1071971 - . . . I .a .-... ̂̂ I I.""". S.rn*li"" ODoratlonr 
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06/03/99 0 8 : 3 7  FAX 509 373 1438 WhIH 2 2 2S/ 1 l.i/ 2 00 w M 002 

HNF-1674 RW. 0 
worklkrrpt Version 2.1 OS/lS/9S Page: I 
06/01/99 10.57 LABCORE IData Entry Template for Worklist# 29969 

Andy& 1:nstrument: BAOOO Book # 

Method AdminDataEntry RevlMod., 

Worklist Comment: @BRKDWNl ':J-102 99-1,2,5 

' 

. ..... GROUP PROJECT f 'IVpE '' S M p L l i #  R . _ _ _ T E S T  .___.. MATRIX ACTUAL FWND DL UNIT 

99000200 U-102 GRAB1 1 SAMPLE S9910' :0947 0 PBRKOUNl DOSERATE SOLID N/A !& , mradlhour 

9 9 0 0 0 2 0 0  U-102 GRABl. 1 SAMPLE S99TO10947 0 @BRKDUNl SEALNUH SOLI0  N/A /@ 
99000200 U - 1 0 2  GRAB1; .. L S A M P L E '  ' ?.Sd910:0$47.'iO " PBRKDUNl ETCHMUM ':' ' SOLrD' 

9 9 0 0 0 2 0 0  U-102 GRABl 1 SAMPLE S 9 9 h 0 9 4 7  0 PERKDUN1 APPEAR02 SOLID N/A 

9 9 0 0 0 2 0 0  U-102 CRABl 1 SAMPLE S99TO.'l0947 0 aBRKDWl SAMPAMT2 SOLID N/A E 
99000200 U-102 GRABl 1 SAMPLE S99TO:10947 0 @BRKDUNl STLSLDOl SOLID 

. . .  
' . i / A .  a&-@+/ . .  

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

. . .  . .  . .  ' , ,  I ! 

mL 
. .  

x 
: . .  : 

99000200 U - 1 0 2  GRAB1 1, SAMPLE S99TO:lO947 0 3RRKDUN1 COLOR-01 . SOLID U/A 
. .  

$YO00200 U - 1 0 2  GRABl 1 SAMPLE S99T01109b7 0 @B!?KDUNl DRGVW.02 SOLID N/A mL 

99000200 U - 1 0 2  GRABl 3 S W P L E  S W T O l l 0 9 4 8  0 "OBRKDWNI DOSERATE SOLID ' N/A ,$/A mradlhour 

9 9 0 0 0 2 0 0  U-102 GRABl 2 SAMPLE . S99TOl10948 . 0 @BRKDWNl SEALNUM , SOLID N/A, , ,/a . . .  < . . . . I '  . . .  . . .  

99000200 U-102 GRAB1 2 SAMPLE S99TCllO9k3 0 PERKDUN1 ETCHNUM SOLID 

99000200 U-102 GRAB7 s9nci)0948 "a . .@BR l 'APPEARO2 SOLID ' R I A  

. .  

, , .  , . . , , :, . .  

. . . . . . . . .  . . . . . .  . .  . . . . .  <..?' I, . . . . . . . . . . .  ' . .  . ,  . i . . .  
-' N / A ,  ; - e a  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . .  , .. . . . . . . .  , , , ? I . . '  :. .:> . ,  

. .  , I  . ,  

99000200 U - 1 0 2  CRABl 2 SAMPLE S991(110948 0 @BRKDUNl SAMPAMT2 SOLID N/A :/+7? mL 

9 9 0 0 0 2 0 0  U-102 GRABl . 2 SAMPLE . S991(110948 0 &RKOUNl STLSLOOl SOL10 N/A a 9: 

99000200 U - 1 0 2  GRABl P?VPLE S991['1C'.'$8 D 23RXDUNl COLC3-01 SOLID N/A 

99000200 U - 1 0 2  CRAB1 2 SAoIPLE S99T(: lO948 0 16TXDUN1 DRWDLO2 SOLID N/A -@ m l  

99000200 U - l U 2  G R A g l '  ' 3 SAMPLE S99TWJ0949 0 aBRKDUNl DOSERATE SOLI0  4u- mrad/hwr 
. . . .  . .  . .  

. .  
99000200 U-102 GRABl. ' .3 'SAMPLE '' S9911100949, 0 @BRKDUNl SEALNU4 ' ' SOLID ' ' N/A'  1 . B  . . . . . . . . .  . . . .  

. . . . . . . . . . . .  ... 
.,, : , 

. . . . . . . . .  . .  
i:. . .  ., . 

. ,  
. . . . . .  Data EntryComments: . . . . .  

. . .  
. . . .  

I . I  . .  
C'&ts shown for QC.(SPL 4 m) ""y not re;'.ecl the a<::;;: units. YL = Dztecrion Limit, S =' Worklisr Slot Number, 
K 7 Replicate Number, n := Miquo; Code. 

43 



WMH 22,2S/llA/ZOOW MOO3 
. . . . .  . > .  . . . .  

06 /03 /99  08 :38  FAX 509 373 1438  .~ . ,.. . .  
. . . . . . .  . . . . . . .  HNF-1674"RRI. O .I 

worklistrpt Version 2.1 05/15/95 . .  . .  Page: 2 
06IOl/% 10.57 

LABCORE . I  :..,.. . .  IData . , . .  Entry Template for Worklist# 29969 
.. . . . . . . . . . .  .,,.I . .  . .  

CRWP PROJECT S' TYPE SAHpLI!# . R A ----.-"TEST--'---. MATRIX ACTUAL ' '  FOUND OL U N I T  

5&00200 'U-102 GRABl" 3 SAMPLE S9910110949 0 @BRKDWNl ETCtlNUM SOLID  N/A 2i~.Q'f-5 
99000200 U-I02 GRAB1 3 SAMPLE SWT0110949  0 @BRKOWNl APPEAR02 SOLID  N/A 

. .  . .  

59000200 U-102 GRAB1 3 SAMPLE S99TOllO949 0 aBRKDWN1 SAMPAMT2 SOLID  N/A ' mL 
.,. . . . .  . :  , ~ .  

99000200 u-102 G R A s i  .,i F i i i P L E  .s99?q11?';:9 o '. i B p Y N 1  STLSCDO~ ,. s ~ i i o ,  . N/A 40 % .,. . .  
99000200 u-roi G R A ~ I  3 SAMPLE S W T O I I W ~ ~  0. ~BRKDWNI COLOR:OI SOLID , N/A 

99000200 U-lo.? GRAEI~ 3 SAMPLE S W T O l l 0 9 4 9  0, OBRKDUNl ORGVOLO2 SOLID N/A , '& ml 
, .  , . . : .  , . . . .  . . . . .  ' I  

. .  

. .  
.: ., . . . .  . .  

. . . .  Ilfinal page for, worklist.#:.29969 . .  
. . .  ...... . . .  . . . .  

. . .  
. .  

. . . .  

d /?h  4 
Ddtel 

p , I L  
. ,  , .  .$#- 

Analyst Signature 
. . .  

... I 
. . . .  

. .  : . .  . .  '. ' " ' ' ' [/& 
. 

. . ,  .., 

. .  

Data Entry Comments: 

Units shown for  QC (SPK'& STD) ( y y  not refrect the acr& units. DL'= Detection'Limit, S = Worklist Slot Number, 
H = Replicate Number, A Aliquol Code. 

44 
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06/07/99 13:43 FAX 3721143 2B HALL 002 

Worklist Comment: U102 GRAB1, FUSION01 skm 

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

990002W 0-102 G R A B 1  2 SAMPLE ,,=? 0 F 

99000200 ’ U-102 ’ J’”4 GRAB1 ’22 S 5 9 T W W 6 3  0 D O S E ~ O ~  SOLID N/A 

FUSION01 

mrad/hour 
. .  

FUSIONOI 

DOSE-02 SOLID mrad/hour 

. .., 

Final page for worklist # 30034 , 

. . .  . .  . .  

Data E- Comments: 
I 

Unitr shown for QC (SPK & SlD) may not rglect the actual units. DL = D e t a o n  Limit, S = Worklist Slot Nuder ,  
R = Repkcate Number, A = Aliquot Code. 

147 



2B HALL m o o 2  06/07/99 1 3 : 4 2  FAX 3721143 

MATRIX ACTUAL FWND 0. GROUP PROJECT S TYPE SAUPLE# R A - - - - - - -TEST-- - . - -  

worklistrpt Version 2.1 0511995 

UNIT 

HNF-1674 REV. 0 Page: 1 

S99T000969 HZOOIGOI SOLID g l L  . , 6 d U  
99000200 U-102 GRABl 4 DUP 

SWT000969 0 DOSE-02 SOLID 7 7 N/A mradlhwr 
1 

a1 page for worklist # 30035 
~ 

Analyst Signature Date 

I 

I Datn Entry Comments: 

LA7A .ea./ ~ Z Y  6- 7-77 v$2;Gzcp &, 7 

2&/? P /f+ c 
06 07 f Units shown for QC (SPK & S E I )  may not rct7ec-t the actual units..DL = Defectron Linut, S = Wo hst  lo;",,,^^ 

R = RepLcnte Number, A = ALquot Code. 

U 

I 48 



@003 
06/07/99 13 42 FAX 3721143 2B HALL 

HNF-1674 REV. 0 
Page. 1 workllstrpt Versron 2.1 05/15/95 

06/03/99 0854 LABCORE Data Entry Template for Worklist# 130033 
I - 

2.5.b CRel ,;.rJb 
I S*h &1* 
~t Instrument: ACDOl Book # -_ 

Analyst: 

Method LA-505-163 RevlMod R-/ &F::uu 

1 BLNK-PREP 

2 STD-PREP . 

99000200 U - 1 0 2 ' G R A B l  3 SAMPLE S99T000966 0 
*2woor - .05& 

Worklist Commbt: U102 GRABl, ACIDIGOl skm i 
S TYPE SAMPLE# R A - - - - - - - T E ~ T - - - - - -  HATRIK ACTUAL FGUND D L ,  UNIT GRWP PROJECT 

A C l D l G O l  SOLID 1 , ..@SO nip, g l L  

3! k% i. g l L  

ACIDJGOI SOL ID * ao .1NlA g l L  

. .  
A C I D I G O l  SOLID N I A  

- 
990002DO U-102 GRABl 4dnnPLE S99T000966 0 

99000200 U - 1 0 2  GRAB1 5 DUP 

S99T000966 0 

99000200 U-102 GRAB1 7 SPK S99T000966 0 A 

99000200 U - 1 0 2  GRAB1 8 SPK S99T000966 0 
267% 3 - WOJ 

DOSE-02 
.<, .. 

. I .  

A C I D l G O l  

DOSE-02 

A C l D l G O l  

DOSE-02 

! .' 
Units shown for QC (SPK & SlD) mny not r@ct the a c h d  units. DL = Detection Limit, S = Worklist Slot Number. 
R = Replicate Number, A = Aliquot Code. 

,I I .  
<:< 

! 
' 49 
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3 
3 
0 

.-I 

OD- 
m 
-r 
3 

m 
h m 
m 
0 
Lo 

*I 
-2 
tl. 

0 
4 .. 
m 
0 

e 
0 
\ 
(D 
0 

BULK DENSITY WORKSHEET 
Date: 
P.C.: 
Phone: - ? ? %  
Group#: 

Tank: 

Seg.: 
Auger: cc___ 

Sample ID: ------- f=l 

Labcore# Jw& c Data entry initials 
Jar#: &'99 "i 
Jar/Vial S;z;+T ;L 
Initial Wt 

Net 'wt.: 
Final Wt.. - 

IL 4-57 
I. Cone# 

Final Vol.: /o. c mL 
Final Wt.: 24,06 g 

g Initial Wt.: 7 . 6 8  
Net Wt.: ( q 3 f  g 

=!-T ~ u i k  Uensiiy e w *--- 

Appearance/Narrative: 

0 
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HNF-1674 REV. 0 
worklistrpt Version 2.1 05/15/9S Page: I 
06/03/99 0750 LABCORE Data Entry Template for Worklist# 30020 

Instrument: DSCO. 3 Book# 131?/L/-L7 Analyst: 9 u c  
Method LA-514-114 Rev/Mod B - 2  

. Worklist Comment: U102 GRABl, DSC-03 Run under nitrogen. skm 

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

1 STD DSC-03 Llwlo SKS a?. 39 NIA J w l e s l g  

99000200 U-102 GRAB1 2 SAMPLE S99T000970 D DSC-03 LIQUID N/A Jaules/g 

99000200 U- IO2 GRAB1 3 DUP S99TOD0970 0 DSC-03 LIQUID Y%?Y 3O-3Z N/A Jou[es/g 

Jouleslg 99000200 U-102 GRAB1 4 SMPLE SWT000971 0 DSC-03 LIQUID N/A 2s. 26 

WOO0200 U-102 GRAB1 5 DUP S99T000971 0 DSC-03 LIQUID =* 26 25,Jz N/A Joules/g 

Final page for worklist # 30020 

Analyst Si&&e 

. . .. 

" I  1 1 . 1  

Date ' 

. .  . ,  ' ,  ..,. 

. . . . .. . . 
. .  : . * .  .*.., .. 

Data Entry Comments: 
. . .  .~ 

, . . L  : . . . .  . . ., 

.. 

Units shown for QC (SPK & SlD) may wt r@ct the actual Wzi& DL = Detection Limit, S = Worklist Slot Number, 
. .  R = Replicate Number, A = Aliquot Code. . ' .  



Curve 1: DSC 
File Info: INDO60301 Fri Jun 4 1% 03: I 3  1999 
Sampie Weight: 19.991 mg 
STD 12N14-8 SICNATURE BELOW REPRESENTS CHEIJICAL TECHNOLOGISTI CHEMIST THAT 

COMPLErED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES & T o g .  
i55.733 *c 
164.700 'C 
159.892 'C 
547.484 BIJ 

36.959 naw 
158.060 *C 

140.0 145.0 150.0 155.0 160.0 $65.0 170.0 175.0 

N 2  EXOTHERM DOWN Temperature [*GI RH KING 
TEMPI: ,O c T m c  0.0 min RATE% ~ 0 . 0  Wain PERKIN-El-MER 
TBe2 ia .o c 7 Series Thermal AnaSysls System 

Fri Jun 4 1% 14 48 1999 

c 
w 
\ 
c 
cn 

I z 
Q, 
-4 
P 
a 

-?l a 

7 
0 

.o 
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a017/034 

? 
0 

67 
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curve %: DSC 
Fi le  info: SAM060403 Fri Jun 4 22 3x36 1999 
Sample Weight: 16.460 mg 
S99T000971 

450.9 

4OO. 0 

350.0 

.!2 = 300.0 

30 
r;t 250.0 

8 % 
#! 200.0 

150.0 

100.0 

50.0 

4 

Onset 243.83 *C 

1 

N2 10Chin 

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

Temperature (*C) RIJ KING 
PEWIN-EWER 
Fri Jun 4 ,%240:04 1999 

e TIME% 0.0 sin MTE% 10.0 Waln T#I& so38 c 7 Series Thermal Analysis System 

c 
r 
\ 
w 
M 
\ 
w 
UI 

E? 
0 
w 
(D 
\ 
0 
w 
b b  



curve i: DSC 
~ i l a  info: SAM060404 Fri Jun 4 23:31:08 1999 

. ~ ~ l a - - - n ~ ' 2 w - - r i g -  
S99T0009?1 DUP 

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

450.0 

400.0 

350.0 

300.0 

250.0 

200.0 
Onset 246.34 ' 

150.0 

100.0 

50.0 

0.0 

Temperature ('Cl RW KING 
PERI(XN-EW€R 
Fri Jun 4 233R39 1999 

t42 SOC/min 
a8.0 c im€e 0.0 afn RATKC 10.0 Wain rn wo.0 0 7 Series Thermal Analysis System 



Page: I 
HNF-1674 REV. 0 

worklistrpt Version 2.1 05/I5/95 
06/03/99 07:59 LABCORE Data Entry Template for Worklist# 30021 

Analyst: ZPf Instrument: DSCO. 3 Book # f 18 
Method LA-5 14-1 14 RevMod 

Worklist Comment: U102 GRABl, DSC-03 Run under nitrogen. skm 

13- % 
- 

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

1 STD DSC-03 LIQUID 28.45 27 2 I N/A Joules/g 

99000200 U-102 GRABl 2 SANPLE S99T000972 0 DSC-03 LIQUID NIA 27. Jouleslg 

99000200 U-102 GRABl 3 DUP S99T000972 0 DSC-03 L l W l D  2T.g 23./6 N/A J w l e s l g  

Final page for worklist # 30021 

. ~ ,.: ' Data Entry Comments: ._.i 

Units shown for  QC (SPK & STD) mrry not r @ h t  the actual Units. DL = Detecton Limit, S = Worklist Slot N z h e r ,  
R = Replicare Number, A = Aliquot Code. 

61 



c 
i 

Curve 1: DSC 
File info: INDO60301 Fri Jun 4 19: 0 9  13 1999 

155.866 *C 
164.133 *C 

543.897 &J 

36.891 mM 
158.062 *C 

140.0 145.0 150.0 155.0 160.0 165.0 170.0 175.0 181 

RW KING 
EMIN-EER 
9 Series Thermal Analysis System 
Sat Jun 5 01:05:26 1999 

0 
N 
N , 
0 
w 
P 



Curve 1: DSC 
File info: SAM060405 sat Jun 5 00: 30: 16 1999 
Sample Weight: 15.240 mg 
S99T000972 

400.0 - 
. 

250.0 - 

2oo.o I Onset 244.43 */ 

Eak 253.74 *C 
AN -27.8 J/g 

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

N2 10C/miR Telaperature (*e) RW KIN6 
7 Series Thermal Analysis Systew 
Sat Jun 5 00: 54: 35 1999 

&:g g T W i :  0.0 a m  RAT61' t O . 0  Wain PERKIN-ELMEA 

0 
w 
\ 
w 
N 
\ 
r 
cn 

0 
4 

I- w 
. .. 

2 x 

E? 
0 
N 
w 
\ 
0 
w 
P 



Curve I: D5C 
File info: SAM060501 Sat Jun 5 Of:44:2e 1999 
Sample Weight: 15.190 mg 
S99T000972 DUP 

400.0 

350.0 

300.0 
li v 

0 250.0 
0 
;= 
* 200.0 
.@ 

[Inset 243.24 *C 9 Q ) E  

150.0 

100.0 

50.0 

106.0 204.0 306.0 406.0 

N2 10C/min Temperature ('Cl RW KING ,7:g g TSWiid 0.0 m i n  WTEL: ~ 0 . 0  Wmin PERKIN-ELMER 
7 Series Thermal Analysis System 
Sat Jun 5 01: 54: I 8  1999 

0 
.rl .. 

0 

a 
0 
N 
P 
\ 
0 
0 
P 



worklistmt Version 2.1 05/1S/95 

LABCORE 06/03/96 08:OO 
HNF-1674 REV. 0 Page: 1 

Data Entry Template for Worklist# 30022 
. .  

Analyst: Instnrment: DSCO 3 Book # /ko’y-B 
, Method: LA-514-114 RevlMod D--% 

Worklii Comment: U102 GRAB1, DSC-03 Run under, nitrogen. skm 

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

1 STD DSC-03 SOLID 2B.W. 23.33 N/A Jouleslg 

DSC-03 SOLID N/A 0 J w l e s l s  99000200 U - 1 0 2  GRAB1 2 SANPLE S59T000960 0 

99000200 U-102 GRAB1 3 DUP S99T000960 0 ; :apc.,&:.. SOLID 0 0  N I A  Jouleslg 
:,* 

Final page far worklist # 30022 

Analyst Signature Date 
. .. 
:. 

. .  

! 

j . i  ...... , 

Data Entry Comments: , .  . 

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

465 



Curve i: DSC 
File Info: IMo060501 Sun Jun 6 00: Oi: 16 1999 

4 164.500 *C 
159.970 *C 
546.383 mJ 

Mi 27.331 J/g 40.0 - 
Halgtl- 36.244 mW 

35.0 - Onset 157.691 ‘C 

30.0 - 
25.0 

20.0 

15.0 - 
10.0 

5.0 

0.0 
I I I i I 

140.0 145.0 150.0 155.0 160.0 165.0 170.0 175.0 18( 

Tempereture (Y.3 RW KXNO 
PERKIW 
7 Series Thermal Analysis System 
Sun Jun 6 oi: 30 02 1999 

N2, EXOTHERM DOWN 
0 

=& 2g:g c TIMEL: 0.0 min RATef ~ 0 . 0  Wain 
@I 
0 
N 
u2 
\ 
0 
w 
P 



01/12/15 07:14 FAX 

HNF-1674 REV. 0 

a027/034 



Curve 1: DSC 
f i le  info: SAW60602 Sun Juh 6 03:21:29 1999 
Sample Weight: 25.9110 p1g 

S99TOOO960 DLP 

63.933 *C 350.0f xi 

325.0 -I 
300.0 

275.0 

250.0 
z 

225.0 

150.0 -f 

xi? 206.266 *C 
Peak 129.908 'C 
Area 25936.225 mJ 
AH 998.315 J/g 
Might 94.533 DIW 
Onset 414.340 *C 

125.0 { 
100.0 1 
55.0 

25.0 
1 I I I 1 I I 

100.0 200.0 300.0 400.0 

N;! iOC/min Temperature ('C) AH KIN6 s:g 8 l X E %  0.0 m%n R*IEI' i O . 0  Wmln PEW<IN-EtMER 
7 Series Thermal Analysis System 
Sun Jun 6 0 3 2 3 3 9  1999 

0 
I- 
\ 
I- 
N 
\ 
w 
01 

0 
..I 

I- 
01 

.. 

3 
K 

0 
N 
CD 
\ 
0 
0 
P 



worklistdata2 Version 3.0 01/04/99 
06/15/99 14.40 

HNF-1674 REV. C Page: 1 

LABCORE Completed Worklist Report for Worklist# 30189 

Analyst: mf Instrument: DSCO Book#: 

Method: LA-514-113 RevIMod 2-2 
Worklist Comment: DRY DSC-02 U102 GRAB MF 

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

1SAUPLE S99T000960 0 DSC-02 

2 DUP S99T000960 0 DSC-02 

3 SAKPLE S99T000970 0 DSC-02 

4 DUP S99T000970 0 DSC-02 

5 SAUPLB S99T000971 0 DSC-02 

6 DUP S99T000971 0 DSC-02 

7 S W L E  S99T000972 0 DSC-02 

8 DUP S99T000972 0 DSC-02 

SOLID W A  

SOLID 0 

LIQUID N/A 
LIQUID 66.30 

LIQUID W A  

LIQUID 47.95 

LIQUID N/A 

LIQUID 52.98 

0 

0 

66.30 

57.90 

47.95 

48.50 

52.98 

51.76 

Joules/g Dry 

0.000 RPD 

Joules/s Dry 
13.527 RPD 

Jouledg Dry 
1.140 RPD 

JOmles /g  Dry 

2.330 RPD 

Final page for worklist# 30189 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
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MNF-1674 REV. 0 

Page: 1 . .  worklirrspt Vmion 2.1 05/15/95 > . .:. 

LABCORE Data Entry Template for WorMit# 30028 06/03/99 08:07 

Instrumenb TGAO 3 Book# //70P& 
, .  . . .  

Analyst: .%& 
Method LA-514-114 RevlMod 0 - 2  , ,  

Worklist Comment: U102 GFUBI, TGA-03 Run under nitrogen. slrm 

GROUP PROJECT s TYPE S I \ H p L N  R A .-..---EST---.-. MATRIX ACTUAL FWUD OL UlT 

1 ST0 T U - 0 3  LlWIO 554 'g.s/ N I A  % 

99000200 U-102 GRAB1 2 W L E  , 559T000970 0 TV.<Ln L l W l D  N I A  Y7.lJ-% 
9WW2QO U-102 GRAB1 3 W S99TOOG970 0 rpa-&;i LIWID J?,.!3 %.s3 M I A  x 

. I  

99M)OmO U-102 -1 4 SpiwPLE 599TWO971 0 TdA-03 LtPUlO MtA v7.aL' 7. 
,.i: :.;;;\.,, 

99000200 U-102 G W 1  5 OUP SwT000971 0 TW+3 LIWIO Y?.oL'*& ntA x 

Final page .for worklist # 30028 

f 

' Units shown for Q.C (SPK & Sm) may noi reflect the nctual waits. DL = Detection Um't, S = WorMst Slot  numb^^ 
R = R e p h e  Nutnbes, A = Aliquot &de. 

. ... . . .  ;.. 
70 
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Curve I: TGA 
File info: TEROGOJOI Fr i  Jun 4 19: il: 22 1999 

20.682 *C 
296.644 *C 
99.931 W t .  X 
41.420 Wt. X 

90.0 . 5 i l  W t .  X 

80,. 0 

70.0 

60.0 

50.0 

40.0 

I I I I I I I I I I I 
50.0 100.0 150.0 200.0 250.0 

iOC/MIN N2 Temperature (*C) RW KING &:g 8 1 X : l g l :  0.0 ain RI’IEI: L0.O WmLn PERKIN-EL-MER 
7 Series ThermalAnal sis System 
fri Jun 4 19:16:41 Y 999 

0 
I- 
\ 
I- 
N 
\ 
I- cn 

0 
-4 

0 
0 

.. 

E 

E? 
0 
0 
N 



Curve 1: TGA 
File info: W 6 0 3 0 3  Fri dun 4 22: 30 24 1999 
Sarnple Weight: 15.019 015 
S99T000970 

100.0 

95.0 

90.0 

f 85.0 
U hY -38.74 Wt. 
3 80.0 

6 75.0 
44 

4 *( 

70.0 

65.0 

60.0 

55.0 

50.0 

A s g  

&Y -1.171 M. X 
49.04 , , , 

I I I 1 
100.0 200.0 300.0 400.0 

10C/#IN N2 Tehpereture ('C) Rki KING 
PERKIfiJ-uMER 
7 Series Thermal Analysis System 
Fri Jun 4 2 2 3 k 3 5  1999 

.O 0 Tw:: 0 .0  min RATES: i O . 0  c/m:n EiP 0.0 c 

0 
-2 

0 
0 

.. 

0 



01/12/15  07:OO FAX @IO04 

HNF-1674 R N .  0 

I 1 I I 

0 
0 
3 

0 

0 
0 
0 
N 

0 
0 
0 * 
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01/12/15 07:Ol FAX 

HNF-1674 REV. 0 
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01/12/15 07:Ol FAX BO06 

HNF-1674 REV. 0 

.O 

'0  
% 

0 
'0 a 

0 

2 
N 

0 
'0 
0 
d 



H N F - ~  674 REV. 0 Page: I worklistdata2 Version 3.0 01/04/99 
06/15/99 15:04 

LABCORE Completed Worklist Report for Worklist# 30029 

Analyst: rwk Instrument: TGA03 Book# 117N8A 

Method: LA-514-114 Rev/Mod 3-z 
Worklist Comment: U102 GRAB1, TGA-03 Run under nitrogen. skm 

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

TGA-a3 LIQUID 5.94el 58.51 98.502 % RBEOVery 1 STD 0 

2 SAMPLB S99T000972 0 TGA-03 LIQUID U/A 46.84 % 

3 DUP S99T000972 0 TGA-03 LIQWID 46.84 48.21 2.883 RPD 

Final page for worklist# 30029 

Lhj/W 
Analyst Signature DBte ’ 

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

76 



I Page: I HMF-1674 REV. 0 worUstrpt Version 2.1 05/15/95 
06/03/99 08:08 LABCORE Data Entry Template for Worklist# 30029 

Analyst: 2 w  Instrument: TGAO 3 Book# //707-.4 

Method: LA-514-114 Rev/Mod 

W o r W  Comment: U102 GRAB1, TGA-03 Run under nitrogen. skm 
. .  

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

1m TGA-03 LIQUID 94 58.51 WA x 

WPP ',W* 
. . : 

99000200 U - 1 0 2  GRAB1 2 SAHPLE S99T00097% 0 TGA-03 L I a u i o  N/A 

99000200 U - 1 0 2  GRAB1 3 DUP S 9 9 1 0 0 0 9 7 2  0 , , %-'03 L i w I D  46. YY YB:U N/A % 
. .  . 

. .. . . . 

Final page far .worklist # 30029 

Analyst Signatuke Date 
ii .. . 

Data Entry Commslts: ' + I. 

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

77 



X i  20.682 *C 

40.0 - 

x2 296.644 *C 
100.0 - 

99.931 wt. x 

-- .- - 
&&'? 

Y2 41.420 W t .  X 
hY. 

0 

El 
0 
0 
m 



Curve 1: T6.4 
File info: SAH060405 sat Jun 5 0&40:w 1999 
Sample Height: 13.964 mg 
599T000972 

N 
\ +. 
Ln 

0 
..I 

0 
N 

.. 

105.0 - 
100.0 - 
s . 0  - 
90.0 

s3 85.0- 
AY -39.09 Wt. 2 80.01 

*, 

.z 
75.0- 

70.0 - 
65.0 4 
60.0 - 
55.0 - 
50.0 - 

$ g  

-J 
I 

45.0 AY -1.948 Ht. X 
I 1 I 1 I 1 I 1 I 

100.0. 200.0 300.0 4QO. 0 

IOCMIN N2 Temperature ('C) AW KING a :~  TWC 0.0 mSn MTEC t0.0 Wmln PERICI*ELMER 
7 Series Thermal Analysis System 
Sat Jun 5 00: 5% 03 1999 



Curve I: TGA 
File info: SAM060501 Set Jun 5 01: 4% 31 1899 
Sample Weight: 16.537 mg 
S99T000972 WP 

65.0 - 
60.0 - 

105.0 

\ 
85.0 " 

80.0 - AY -35.79 W t .  X 

i 50.0 
AY -1.138 W t .  % 45.0 

i I I i I I I I I 
100.0 200.0 300.0 450.0 

I5C/biIN M Teweratura ('C) RW KIN6 
TIKL: 0.0 .In RATE% 10.0 C/min PERKIN-ELMER m miE8 E 7 series Thermal  nel lysis System 

st Jun 5 01: 56: ia 1 3 9  

0 
I- 
O 



worklistdata2 Version 3.0 01/04/99 HNF-1674 REV. O Page: I 
06/15/99 15:05 

LABCORE Completed Worklist Report for Worklist# 30030 

Analyst: rwk Instrument: TGA03 Book#: 117N8A 

Method: LA-514-1 14 Rev/Mod 

Worklist Comment: U102 GRAB1, TGA-03 Run under nitrogen. skm 

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

1 STD 0 TGA-03 SOLID 5.94el 60.20 101.347 % Recovery 
2 SAMPLE S99T000960 0 TGA-03 SOLID N/A 44.69 % 

3 DUP S99T000960 0 TGA- 0 3  SOLID 44.69 41.09 8.394 RPD 

Final page for worklist# 30030 

6/ / i / f9  
Analyst Signature Date Date . 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
81 



HNF-1674 REV* 8 
worklistrpt Version 2. I 05/15/95 Page: 1 
06/03/99 08:08 LABCORE Data Entry Template for Worklist# 30038 

Analyst: 77% Instrument: TGAO 3 Book# Il748-4 
Method LA-514-114 RevlMod 0-J 
Worklist Comment: U102 GRABl, TGA-03 Run under nitrogen. skm 

. 

UATRIX ACTUAL FOUND DL U N I T  GROUP PROJECT S TYPE SAMPLE# R A -------TEST-.----  

1 STD TGA-03 

59000200 U-102 GRAB1 2 SAMPLE 599'100096D 0 TGA-03 

99000200 U-102 GRAB1 3 DUP S59T000960 0 :. ~ ;.. ,.'fw\:.03 

. .,..*.i,..;. 

Final page. for 

Date 

Data Entry Comments: 

. .  
i . . ., !~.  

>,. -..:. . .  . 
I ,  
.I.,' tl;S' 

._ : ..: . . 

. .  . \ ., . .. 
.. , 2 

Units shown for QC (SPK & STD) may not r&ct the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R ='Replicnte Number, A =Aliquot &de. 



c 
I 

Curve 1: TGA 
F i l e  info: TER060501 Sun dun 6 00: 18: 13 1999 

3 
80.0 s 

@ + J  
0 6 70.0 

2 

x i  20.843 *C 
x2 296.594 *C 

Y2 
90.0 - AY 

100.0 - 
Y i  ~ 9 . ~ 9  nt. x 

60.0 

50.0 

40.0 

1 1 1 I 1 I ~ I 1 
50.0 100.0 150.0 200.0 250.0 

IOC/MW M2 Temperature ('C) 8 TIME* 0.0 r i n  RATE* 10.0 chin 
Rkl KING 
PWKIN-ELMER 
7 Series Thermal Analysis System 
Sun Jun 6 01:3226 19s 

0 
.I 

0 
m 
.. 

2 x 

@ 
0 
b. 
N 
\ 
0 
0 
P 



01/12/15 07:08 FAX 
@J013/034 

HNF-1674 REV. 0 



01/12/15 07:09 FAX @014/034 

MNF-1674 RW. 0 

. 



worklistdata2 Version 3.0 01/04/99 
06/08/99 14:26 HNF-1674 REV. 0 

Page: 1 

LABCORE Completed Worklist Report for Worklist# 30023 

Analyst: rdm Instrument: BAOOl Book#: 134N16C 

Method: LA-510-112 Rev/Mod 

Worklist Comment: U102 GRAB1, SPG-01 skm 

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

1 STD 0 SPG-01 LIQUID 1.3779 1.349 97.903 % Recovery 

2 SAXPLB S99T000970 0 SPG-01 LIQUID N/A 1.421 1.00e-003 Sp.G. 

3 DUP S99T000970 0 SPG-01 LIQUID 1.421 1.503 5.609 RPD 

4 SAXPLB S99T000971 0 SPG-01 

5 DUP 8991000971 0 SPG-01 LIQUID 1.467 1.500 2.224 RPD 

6 SAXPLB S99T000972 0 SPG-01 

7 DUP S99T000972 0 SPG-01 LIQUID 1.515 1.4'16 2.608 RPD 

LIQUID N/A 1.467 1.00e-003 Sp.G. 

LIQUID N/A 1.515 l.OOe-003 Sp.G. 

Final page for worklist# 30023 

Analyst Signature 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
'86 



06/08/99 13:41 FAX 3721143 2B HALL 

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

@003/004 

. UNIT 

I STD 

99000200 U-102 GRABI 2 SAMPLE 

99000200 U-102 GRAB1 3 DUP 

99000200 U-102 GRAB1 4 SAHPLE 

99000200 U-102 GRAB1 5 DUP 

99000200 U - I 0 2  GRAB1 6 SAMPLE 

99000200 U-102 GRAB1 7 OUP 

SPG-01 ' LIQUID 1 N/A Sp.G. 

Sp.G. 

., +- S99T000970 0 SPG-01 LIQUID N/A 

SWTOOW70 0 -SiiG-OI LIQUID k N/A Sp.G. 

. .  
SPG-'Dl LIQUID N/A '; Sp.G. S99T000971 0 
.~;...*,' ' 

S99T000971 0 SRG-Pl LlWID i N/A Sp.G. 

SWTO00972 0 ' SPG-01 L I a u r D  N/A Sp.G. 

SPG-01 LIQUID : N/A Sp.G. 

L . i  L 

... .. . . ... . S99T000972 0 
. . .  . . .. . .I . 

! 
I ,  

Final page 'for worklist # 30023 I ! 

..;. . .  
.... . 

I . .  . . .  

.: :i r j 

I .  I: 

I ! 
Data Entry Commarts: , .  . 

.. 
. .  . . . . . . .  .. , . . .  

Units shown for QC (SPK & S l V )  may not r@lect the actunl u n i k D L  = Detection Limit, S = WonGlist SbjNumber, 
R ='Replicate Nwnber, A = Aliquot W e ,  .$i' 



HMF-1674 REV. 0 

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

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

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

Data Entry by: Date: 06/08/99 

Form 510112L1 Rev. 1.1 
pproved by: Date: 

Page 1 of 1 

83 



HMF-1674 RRI.  0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 IE-0) 

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

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

Data Entry by: Date: 06/08/99 
Approved by: Date: 
Form 510112L1 Rev. 1.1 Page 1 of 1 

89 



HNF-1674 REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

Data Entry by: I 4  Date: 06/08/99 
Approved by: VI4 Date: 

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 pLlmL] / [vol. of Solution pL , * 1.000 



HNF-1674 R W .  0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

SAMPLE I REPLICATE I 
II I m m i  n nnn"' 

Type 
SAMPLE 

~ 

Work List Ti 0.00oy 
30023 

Test Code 100.0000 

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

ISpecific Gravity = [(W2-W1) * 1000 pLlmL] I [vol. of Solution pL * 1.000 glmL] 
;:.: Date- , :': . , 

39 v RESULT v 
.,.Tim'&, i.. ,,:;;; '-..:': Specific Gravity = 1.467 I .... 

II 

Data Entry by: 

Approved by: 
Form 510112L1 Rev. 1.1 

91 



HNF-1674 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 (W1) = Wt. of vial + cap + cotton 

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

Data Entry by: Date: 06/08/99 

Form 510112L1 Rev. 1.1 
Approved by: fu Date: 

I Page 1 of 1 

!92 



HNF-1674 REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

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

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

Data Entry by: Date: 06/08/99 

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



HNF-1674 REV. 0 

. 

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] / vol. of Solution pL * 1.000 g/mL] 

Data Entry by: Date: 06/08/99 

Form 510112L1 Rev. 1.1 I Page 1 of 1 
Approved by: /I tk' Date: 

194 



worklistdata2 Version 3.0 01/04/99 
06/10/99 13:10 

HNF-1674 REV. 0 Page: 1 

LABCORE Completed Worklist Report for Worklist# 30026 

Analyst: rdm Instrument: PHOl > 7 Book# 

Method: LA-212.106 Rev/Mod c-7 
Worklist Comment: U102 GRABl, pH-01 skm 

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

7.970 pH 
8. Q ) % M  7.97 

1 STDPH 0 PH-01 LIQUID 

2 SAMPLE S99T000970 0 PH-01 LIQUID NIA > 13.50 

3 DUP S99T000970 0 PH-01 LIQUID >13.50 >13.50 RPD 

1.00e-002 PA 

4 SAMPLE S99T000971 0 PX-01 LIQUID NIA > 13.50 1.00e-002 px 

6 SAMPLE S99T000972 0 PA-01 LIQUID NIA 13.04 1.00e-002 pn 

5 DUP S99T000971 0 PX-01 LIQUID >13.50 >13.50 RPD 

7 DUP S99T000972 0 PA-01 LIQUID 13.04 13.19 1.144 RPD 

Final page for worklist# 30026 

Analyst Signature Date Analyst Signature Date 

6&?7 Date 
Reviewer pgnature 

Units shown for QC (BLKIBKG) may nor reflect Ihe actual units. 

195 



06/09/99 10:39 FAX 3721143 2B HALL 

06/03/99 08:06 . LABCORE Data Entry . .  TempIate for Worklist# 
- . ,  .. . A , . ,  

m o o 1  

30026 

FWND DL wT?&4%2& GROUP PROJECT S TYPE SAMPLE# R A -------TEST------ 

I STDPH PH;dl LlPUID 9 ~ 0  ?.?7 

PH-01 LIQUID N/A /3,i43 99000200 U-102 GRAB1 2 SAMPLE S991000970 0 

I 
Find page for worklist # 30026 

UNIT 

N/A pH 

PH 

. .  ... . ... " .. '.,.>..>. , I . .  . > ,  . 
', ! . .  I 

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

! 

Data EWty Commentr: 

., . 

I 

hb Units shown for QC (SPK & S l D )  may not r&ct the actual units. DL = Detection h i t ,  S = Wo&@t Slot N er, 
! R = Replicate M e r ,  A = Aliquot Code. ' . .; ~ 8 ,.' 

96 



worklistdata2 Version 3.0 01/04/99 
06/04/99 1456 MNF-1674 REV. 0 

Page: I 

LABCORE Completed Worklist Report for Worklist# 30027 

Analyst: jis Instrument: PHOl > 7 

Method: LA-212.105 Rev/Mod 

Worklist Comment: U102 GRAB1, pH-02 skm 

Book# 

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

7.970 pH 
&8%4? 

1 STDPH 0 PH-02 SOLID J 7.97 

2 SlLMPLB S99T000960 0 m - 0 2  SOLID W A  12.67 1.00e-002 p" 

3 Dup S99T000960 0 PH-02 SOLID 12.67 12.65 0.158 RPD 

Final page for worklist# 30027 

Analyst Signature Date 

=viewer Sip'dfiire Date' 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
97 



LABCORE Data Entry Template for Worklist# 06/03/99 08:07 

Method LA-212-105 RevlMod 

Worklist Comment: U102 G W 1 ,  pH-02 skm 

S TYPE SAMPLE# R A -------TEST------ 

1 STDPH PH-02 SOLID -,%,O 7.77 - 
GRWP PROJECT 

30027 

99000200 U-102 CRAB1 2 SAMPLE 5991000960 0 PH-02 

' 99000200 U-I02 GRAB1 3 DUP SWT000960 0 . PH-02 

Final page dkr worklist # 30027 

. . .  . . - . t . .  ,.., . .  

UNIT 

VIA PH 

-pH 

. . .  . ,  . /  '. ,. .<. 

Data ~ I Y  C70rnmmt.r: . $ . i . .  .,$A J i 
i 

I 

.. 
Units shown for QC (SPK & S l D )  mny not r@ct the actual writs. DL = Detection Limit, S = Worklisi Slot Nwnber, 
R = Replicate Number, A = Aliquot Code. 

.98 



worklistdata2 Version 3.0 01/04/99 
06/07/99 08:44 

HNF-1674 REV. 0 Page: 1 

LABCORE Completed Worklist Report for Worklist# 30025 

Analyst: jis Instrument: PHOl Book#: 33N15A 

Method: LA-21 1-102 Rev/Mod 

Worklist Comment: U102 GRAB1, OH-01 STD: 0.050mL skm 

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

1 BLNX 

2 STD 

3 SAMPLE 

4 DUP 

5 SAMPLE 

6 DUP 

7 SAMPLE 

8 DUP 

0 

0 

5997000970 0 

S99T000970 0 

S99T000971 0 

S99T000971 0 

S99T000972 0 

S99T000972 0 

on-ai 

on-ai 

on-ai 

on-01 

on-ai 

on-ai 

OH-01 

on-01 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

1 

1.56e4 

N/A 

a .me4  

N/A 

3.02e4 

N/A 

3.02e4 

ciaso 

1.58e4 

2.7084 

2.79e4 

3.0ae4 

3.0284 

3.02e4 

3.01e4 

U d m L  
101.282 % Recovery 

125.000 us/& 
3.279 RPD 

125.000 w/mL 

0.000 RPD 

125.000 us/& 
0.332 RPD 

Final page for worklist# 30025 

Analyst Signature 

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

:99 I 



worklistrpt Version 2.1 05/15/95 HNF-1674 REV. O Page: I 
06/03/99 08:05 LABCORE Data Entry Template for Worklist# 30025 

Analyst. r)lS Instrument: PHOl Book # .?TN/&-A 
Method LA-211-102 Rev/Mod n-/ 
Worklist Comment: U102 GRABl, OH-01 STD: 0.050mL skm 

GROUP PROJECT S TYPE 

1 BLNK 

2 STD 

99000200 U-102 GRAB1 3 SAMPLE 

99000200 U-102 GRAQI 4 DUP 

99000200 U-102 GRABl 5 SAMPLE 

99000200 U-102 GRABl 6 DUP 

99000200 U-102 GRAB1 7 SAMPLE 

99000200 U-102 GRAB1 8 DUP 

OH-01 LIQUID N/A ug/mL 

OH-01 LIQUID f4/A ug/mL 

S99T000970 0 OH :01 I LIQUID N/A ug/mL 

S99T000970 0 OH-01 LlQUID N/A ug/mL 

S99T000971 0 OH-01 LIQUID N/A ug/mL 

S99T000971 0 on-01 LIQUID N/A ug/mL 

S99T000972 0 OH-01 LIQUIO N/A us/mL 

N/A uglml. S99T000972 0 OH-01 LIQUID 

Final page for worklist # 30025 

Data Entry Comments: 

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

:ZOO 
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HNF-1674 REV. 0 

OH (AUTO) LA-21 1-1 0; ,. 

Detection Limit =(125pg/SS)*DF 

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

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

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

i204 



HNF-1674 REV. 0 

OH (AUTO) LA-211-102 (D-I) STD 

*** 

I 
I/PHOI 

Analyst 

0 

I I I  Detection Limit (PPM) 

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

Concentration of Sample (MOLARITY) 
Concentration of Samole in PPM 

STD 
9.32E-01 
1.58E+04 

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



HNF-1674 REV. 0 

OH (AUTO) LA-21 1-1 02 (D-I) 
Sample Size (mL) SS 
Concentration of Titrant (Molarity) 
[Titrant volume at end-point in mL 
I*** Enter Dilution Factor (DF) or 1 *** 

Concentration of Sample (MOLARITY) 
(concentration of Sample in PPM 

Work List 
30025 71 

Matrix 
- -  

SAMPLE 
0.100 

0.1934 

1.59E+00 t 2.70E+04 

06/04/99 1 Time I 
IpH in pg/mL = (OH MOLARITY)*(17.0g/mole)*(1 OOOOOO~g/g)/(l000rnL/L) 

Concentration of Sample (M( 
llconcentration of Samole in F 

ILARITY) 
'PM 1 

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

zu6 



HNF-1674 REV. 0 

DUP 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/mL = (OH MOLARITY)*(17.0glmole)*(l OOOOOO~g/g)/(l000mL/L) 

korm211102 - oh Kev. 1.5 Page 1 ot 1 



HNF-1674 REV. O 

Detection Limit =(125pg/SS)*DF 

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

OH in pg/rnL = (OH MOLARITY)*(17.0g/mole)*(l000000pg/g)/(l000rnL/L) 

i-orm211102 - oh Kev. 1.5 Page 1 ot 1 



HNF-1674 REV. 0 

Detection Limit =(125pg/SS)*DF 

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

06/04/99 OH in pg/rnL = (OH MOLARITY)*(17.0g/rnole)*(l OOOOOOpg/g)/(l000rnL/L) 

DUP 
Concentration of Sample (MOLARITY) 1.78E+00] 

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



HNF-1674 REV. 0 

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

SAMPLE Concentration of Titrant (Molaritv) 

SAMPLE 
Sample Size (mL) SS 

-. .. . . . __ 
0.918 

1 

1.78E+00 
: Test Code 

Matrix llconcentration of Sample in PPM 

Detection Limit =(125pg/SS)*DF 

Detection Limit (PPM) 1.25E+03 I 

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

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

SAMPLE 
Concentration of Sample (MOLARITY) 1.78E+00 
Concentration of Samole in PPM 3.02E+04 

Page 1 ot 1 I-orrn211102 - oh Rev. 1.5 



HNF-I 674 REV. 0 

01:30 PM I 

OH (AUTO) LA-211-102 (D-I) 

Detection Limit =(125pg/SS)*DF 

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

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

DUP 
Concentration of Sample (MOLARITY) 1.77E+00 
Concentration of Samole in PPM 3.01 E+04 

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



worklistdata2 Version 3.0 01/04/99 
06/09/99 08:37 

HNF-1674 REV. 0 Page: 1 

LABCORE Completed Worklist Report for Worklist# 30024 

Analyst: krm Instrument: NH301 Book#: 

Method: LA-63 1-001 Rev/Mod 

Worklist Comment: U102 GRAB1, NH3-01, STD:l.OmL skm 

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

1 BLNK 

2 STD 

3 SAMPLE 

4 DUP 

5 SPK 

6 SAMPLE 

7 DUP 

8 SAMPLE 

9 DUP 

10 STD 

0 NH3-01 

0 NX3-01 

9997000973 0 NH3-01 

S99T000973 0 NH3-01 

899T000973 0 NH3-01 

S99T000974 0 N H 3 - 0 1  

S99T000974 0 NH3-01 

S99T000975 0 NH3-01 

899T000975 0 NH3-01 

0 NE-01 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

1 

4,08E+02 

N/A 
1.27E+2 

1.02E+O2 

N/A 

3.718+2 

N/A 

6.90212 
4.088+02 

c5.OOE+l 

4.67E+2 

1.27B+02 

1.52B+2 

7.138+01 

3.718+02 

3.328+2 

6.908+02 

1.45E4 

3,50E+2 

Udmr. 
114.461 % Rocovery 

50.000 ug/mL 

17.921 RPD 

69.902 % Recovery 

50.000 ug/mL 

11.095 RPD 

50.000 ug/mL 

7.666 RPD 

85.784 % Recovery 

Final page for worklist# 30024 

Analyst Signature Date 

6 /D/?T 
RevEwer Signature - Date1 

Units shownfor QC (BLWBKG) may not reflect the actual units. 
XI2 



wor?ilistrpt Version 2.1 
06/03/99 08:03 I 

Data Entry Comments: 

Analyst: l4 
Method LA-63 1-0 

WorMist Commen 

. .  
, . . . I  c:i:.*..;: 

. . .  
i, , . 

_ ,  . .  

GROUP PROJECT 

99000200 U-102 GRABl 

9W00200 U-102 GRABl 

99000200 U-102 GRABl 

99000200 U-102 GRAB1 

99000200 U-102 GRABl. 

99000200 U-102 GRAB1 

99000200 U-102 GRABl 

5/15/95 HNF-1674 REV. 0 
Page: 1 

ABCORE Data Entry Template for Worklist# 30024 

S TYPE! SAMPLE# MATRIX ACTUAL .FWND DL UNIT R A _-.____TEST _ - _ _ _ _  
1 BLNR 

2 STD 

3 SAMPLE S99TOD0973 0 

4 DUP S99T00W73 0 

5 SPK s99T000973 0 

6 SAMPLE S99T000974 0 

7 DUP SWTDOW74 0 

8 SAMPLE , S99T000975 0 

9 DUP SWTOOW75 0 

0 STD 

NH3-01 LIQUID N/A ug/mL 

NH3:Ol L IQUID N/A ug/mL 
. .  

NH3-01 L l W l D  NfA ug/ml  

NH3-01 LIQUID N/A ug/lnL 

NH3-0j L IQUID N/A ug/mL 

. I :,, '., j . ' , I,, ; 

. .  
I 

NH3-01 LIQUID 'N/A Ug/lQl 
I .  

NH3-01 LIQUID N/A ug/mL 
. .  

NH3-01 L l a V l O  N/A Wfrm 

NH3-01 L l W l D  N/A ug/nL 

NH3-01 LIQUID N/A ug/mL 
. .  

Final pagei;for worklist #.30024 
, . . .  , ,. 

1 
. ! , ;,.: .. 
. .. I .,... ,. ,.:.. , < .  

4 / F / 9  P 1 ,' 
Date . ..i .. .: . Date 

I 

Units shown for QC (S K & STD) may not r&?ct tlu? actual Wuts. DL = Detection Umit, S = Workbt Slot Number9 
R = Replicate Number, A = Aliquot Code. 

213 Q 
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MNF-1674 RN. 0 



HNF-1674 RW. O 



WORKBOOK PAGE: BLANK1 
HNF-1674 REV. 0 

Factor DF Dilution LIQUID I 
99002347 

NH3 Concentration (ug/mL) NH3 CONC 

Detection Limit (pglmL) 5.00E+01 I 
Detection Limit = 1.OOOpg * (FVOWSAM) 

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

Date KRMp Corn lete 11 

Concentration (pg/mL) < 5.00E+01 

1 I 

I L  

/Vk 
Analyst: 
Signature of Chemist: 
SAMPLE.WB1 REV 1.0 631001ML 

,522 

I:\631001\0un30024.wB1 06/09/99 oa:24:25 



HNF-1674 REV. 0 

WORKBOOK PAGE: STD2 

LCS Standard Concentration (ug/mL) STD VAL 

Rerun 

NH3 Concentration (pg/mL) NH3 CONCII 4.67E+02j 

Detection Limit (pglmL) 5.00E+01 I 
Detection Limit = 1.OOOpg * (FVOLNSAM) 

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

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

/ I / A  MJL Date: 

nalyst: 
Signature of Chemist: 
SAMPLE.WB1 REV 1.0 631001ML 

'223 
06/09/99 08:25:51 



WF-1674 REV. 

Sam~'Ie'Point:: ,:- 

~~ 

WORKBOOK PAGE: SAM3 

NH3 Concentration (pglmL) 1.27E+02 

~ ~ .- _. - 
WORKBOOK PAGE: SAM3 

ID 
BR 

VSAM 4-11 

DF 

30024 ]Final Vol of Dilution (mL) or Vol of Sample Direct (mL) 

Dilution Factor 

1- 
NH3 Concentration (pg/mL) NH3 CONCll 1.27E+021 

Detection Limit (pglmL) 

Detection Limit = 1.OOOpg (FVOWSAM) * DF 

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

~ Anal st 

1 

KRM Date: 06/09/99 

/J-A 1 MJL Date: 

Analyst: 

Signature of Chemist: 
SAMPLE.WE1 REV 1.0 631001ML 

06/09/99 

'%24 

08:26:30 



HNF-1674 REV, 0 
WORKBOOK PAGE: DUP4 

Detection Limit = 1.OOOpg * (FVOWSAM) DF 

NH3 Concentration (pgImL) = (ID-BR) ' (FVOL I VSAMpDF 

KRM Date: 06/09/99 

74- MJL Date: 
SAMPLE.WB1 REV 1.0 < 631001ML I Analyst: 
Signature of Chemist: 

'.lZi 
06/09/99 08:26:56 



WORKBOOK PAGE: SPIKE5 

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

KRM Date: 06/09/99 1 MJL Date: 

Analyst: 

Signature of Chemist: 
SAMPLE.WB1 REV 1.0 631001ML 

126 
06/09/99 08:34:33 



WORKBOOK PAGE: SAM6 

II 0 II II II 
1- 

NH3 Concentration (pg/mL) NH3 C O N C ( I  3.71 E+02 I 
Detection Limit (pglmL) 

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

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

P U  
NH3 Concentration (pg/mL) NH3 C O N C ( I  3.71 E+02 I 
Detection Limit (pglmL) 

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

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

II KRM II . .. .... I/ Date Complete il 

A/& 
nalyst: 

Signature of Chemist: , 
SAMPLEWE1 REV 1.0 631001ML 

'327 
06/09/99 08:27:37 



MNF-4674 REV. 0 

H3 Concentration (pg/mL) Nt 

WORKBOOK PAGE: DUP7 

Detection Limit = 1.OOOpg (FVOLNSAM) * DF 

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

H3 Concentration (pglmL) 

Analyst: " KRM Date: 06/09/99 

ISignature of Chemist: / I  /cf MJL Date: 
1 

SAMPLE.WB1 REV 1.0 631001ML 

'328 
06/09/99 08:28:00 



WF-4674 RN. Q 

WORKBOOK PAGE: SAM8 

BR 0.102 
0.500 

FVOL 

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

Matrix 

Batch NUI 
Dilution Factor DF 1.000 

I 9900232 -1 i H l  
NH3 Concentration (VglmL) 

Detection Limit (pgImL) 5.-1 

Detection Limit = 1.OOOug (FVOLNSAM) * DF 

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

07:OS PM 
NH3 Concentration (pglmL) 6.90E+02 

/ 

Analyst: 

Signature of Chemist: 
SAMPLE.WB1 REV 1.0 631001ML 

'129 
06/09/99 08:28:18 



HNF-I674 REV, t~ 
WORKBOOK PAGE: DUP9 

NH3 Concentration (pg/mL) NH3 CONC 

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

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

nalyst: A KRM Date: 06/09/99 
MJL Date: 

631001ML 
ISignature of Chemist: N/+ 
SAMPLE.WE1 REV 1.0 

06/09/99 

'130 

082837 



WF-I 674 REV. 0 
WORKBOOK PAGE: ST END10 -h 

NH3 Concentration (pg/rnL) NH3 CONCll 

Detection Limit (pglmL) s.-l 

Detection Limit = 1.OOOpg * (FVOWSAM) 

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

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

A /A- 
nalyst: 

Signature of Chemist: / ”  SAMPLE.WE1 REV 1.0 631001ML 

‘xu 
06/09/99 08:29:44 



worklistdata2 Version 3.0 01/04/99 
06/14/99 10:13 

Page: I HNF-1674 REV. 0 

LABCORE Completed Worklist Report for Worklist# 30142 

Analyst: slh Instrument: NH301 Book# 

Method: LA-631-001 Rev/Mod 

Worklist Comment: U102 GRAB NH3-01 RERUN MF 

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

1 STD 0 NX3-01 LIQUID 4.08B+02 3.71Et2 90.931 % Recovery 

2 BLNR 0 MI3-01 LIQUID 1 t5.00a+i u s / a  
3 SANPLE S99T000973 0 NH3-01 LIQUID N/A 6.75E+01 50.000 us/& 
4 DUP S99T000973 0 NH3-01 LIQUID 6.75E+l 8.95E+l 2 8 . 0 2 5  RPD 

5 SPK S99T000973 0 NX3-01 LIQUID 1.02E102 8.35Et01 81.863 % Recovery 

6 STD 0 MI3-01 LIQUID 4.08E102 3.27EtZ 80.147 % Recovery 

Final page for worklist# 30142 

6//Y/FY 
Analyst Signature Date Date ' 

ReXeweySignat 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
'Z32 



Page. I 
HNF-1674 REV. 0 

06/10/99 I3 45 
ws2 LABCORE Data Entry Template for Worklist# 30142 

Instrument: NH301 Book# ._%/u/4+A 
Method: 3-0 

NH3-01 RERUN MF 

S T y p e  S a l e #  R A Test Matrix Qroup# Project 

NH3-01 LIQUID 1 STD 

2 SAMPLE S99'f000973 0 NH3-01 LIQUID 99000200 U-102 GRAB1 

Analyst: 

AnalytQs Requested: NH3-01 

3 DUP S99$000973 0 NH3-01 LIQUID 

4 SPK 

5 STD 

S99 000973 0 NH3-01 LIQUID 

NH3-01 LIQUID 
f 
I 

Final page for worklist # 30142 

u i g n a t u r e  i Dat 
I Wcsq 

Data Entry C o m n t A  

S = Worklist Slot Nun 



HNF-1674 REV. 0 



HNF-1674 RRI. 0 

.. 



HNF-1674 REV. 0 

I : ~... ... /... ^ ^ ^  rr 





HNF-1674 RRI. 0 



HNF-1674 REV. 0 



I 

MNF-I 674 REV; 0 

I40 



HNF-1674 REV. 0 
WORKBOOK PAGE: STDI 

NH3 Concentration (pg/mL) ------4Wl NH3 CONC 

Detection Limit (pglmL) 5.00E+01 I 
Detection Limit = 1.OOOpg (FVOWSAM) 

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

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

-1 Date Complete 

4.08E+02 
3.71 E+02 

nalyst: 8 SLH Date: 06/14/99 
OSignature of Chemist: AJK MJL Date: 

f SAMPLE.WB1 REV 1.0 631001ML 

k 4 l  
06/1 4/99 10:08:02 



HNF-1674 REV. 0 

WORKBOOK PAGE: BLANK2 

Detection Limit = 1.OOOpg * (FVOLNSAM) 

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

I I 

Analyst: SLH Date: 06/14/99 

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

1x42 
06/14/99 10:08:41 



HNF-1674 REV. 0 

Dilution Factor DF N 1.000 

Detection Limit = 1.OOOpg * (FVOWSAM) DF 

NH3 Concentration (pglml) = (ID-BR) (MOL I VSAMYDF 

M.IL II 

31 Date Complete 

U102 GRAB 

IAnaly st: SLH Date: 06/14/99 1) 
n 

ISignature of Chemist: /i /& MJL Date: 11 
I 

SAMPLE.WB1 REV 1.0 631001 ML 

06/14/99 

:a43 
10:0859 



WORKBOOK PAGE: DUP4 

Detection Limit = 1.OOOpg * (FVOWSAM) DF 

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

I 1 

A 
Analyst: 
Signature of Chemist: 
SAMPLE.WB1 REV 1.0 631001 ML 

344  
0611 4/99 10:09:38 



HNF-1674 REV. 0 

WORKBOOK PAGE: SPIKE5 n 

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

I 

Analyst: 
Signature of Chemist: 
SAMPLE.WB1 REV 1.0 631001ML 

y 345 
06/14/99 10: 10: 10 



HNF-1674 RN. 0 
WORKBOOK PAGE: ST-END6 

Detection Limit = 1.OOOpg * (FVOWSAM) 

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

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

SLH Date: 06/14/99 

PA, I MJL Date: 

nalyst: 

Signature of Chemist: 
SAMPLE.WB1 REV 1.0 631001ML 

,146 
06/14/99 101039 



worklistdata2 Version 3.0 01/04/99 Page: I 
06/09/99 I I :20 HNF-1674 REV. 0 

LABCORE Completed Worklist Report for Worklist# 30031 

Analyst: adp Instrument: IC40S 1 Book#: 83N21A 

Method LA-533-105 Rev/Mod F -3 

Worklist Comment: U102 GRAB1, @IC-Ol skm 

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

1 CCB 0 @IC-pc 

1 CCB 0 BIC-QC 

1 CCB 0 @IC-QC 

1 CCB 0 @IC-QC 

0 @IC-Qc 

1 CCB 0 @IC-QC 

0 @IC-QC 

1 CCB 0 @IC-QC 

2 LCS-INST 0 @IC-QC 

2 LCS-INST 0 @IC-QC 

2 LCS-INST 0 @IC-QC 

2 LCS-INST 0 %IC-QC 

2 LCS-INST 0 @IC-pc 

2 LCS-INST 0 @IC-QC 

2 LCS-INST 0 @IC-QC 

2 LCS-INST 0 @IC-QC 

3 ccv 0 @IC-pc 

3 ccv 0 @IC-QC 

3 ccv 0 @IC-QC 

3 ccv 0 @IC-QC 

3 ccv 0 @IC-QC 

3 ccv 0 @IC-QC 

3 ccv 0 @IC-QC 

0 OIC-QC 

4 SMPLE S99T000970 0 @IC-01 

4 SALIPLE S99T000970 0 @IC-01 

4 SAUPLE S99T000970 0 @IC-01 

599T000970 0 @IC-01 

4 SAMPLE S99T000910 0 @IC-01 

4 SAMPLE S99T000970 0 @IC-01 

4 SAMPLB S99T000970 0 @IC-01 

5 DUP S99T000970 0 @IC-01 

5 DUP S99T000970 0 @IC-01 

5 DUP S99T000910 0 @IC-01 

5 DUP S99T000970 0 @IC-01 

5 DUP S99T000970 0 @IC-01 

5 DUP S99T000970 0 @IC-01 

5 D W  S99T000970 0 @IC-01 

5 D W  S99T000970 0 @IC-01 

6 SPK S99T000970 0 @IC-01 

P QC 1 

CL QC 1 

NO2 pc 1 

BR QC 1 

NO3 QC 1 

PO4 QC 1 

S W  QC 1 

OXALATEZ QC 1 

P QC 5.84-1 

CL QC 8.06-1 

NO2 pc 5.32-2 

BR QC 5.16e2 

NO3 QC 5.84-2 

PO4 QC 5.44e2 

SO4 Qc 6.424 

OXALATE2 QC 5.34-2 

F QC 6.40-1 

CL QC 8.95e1 

NO2 pc 5.31-2 

BR QC 6.30e2 

NO3 QC 7.00eZ 

PO4 QC 6.35.2 

504 Q€ 7.00e2 

OXALATEZ QC 5.25-2 

P-02 LIQUID N/A 

CL-02 LIQUID N/A 

NO2-02 LIQUID N/A 

BR-02 LIQUID N/A c 

1103-02 LIQUID N/A 

PO4-02 LIQUID N/A 

S W - 0 2  LIQUID N/A 

OXALATEZ LIQUID N/A < 

P-02 LIQUID l.OGer03 

CL-02 LIQUID 1.08e+04 

N02-02 LIQOTD 1.32sr05 

BR-02 LIQUID <6.44-2 

N03-02 LIQUID 2.01*+05 

PO4-02 LIQUID 3.17etO3 

SW-02 LIQUID 3.71er03 

OXALATE2 LIQUID c5.41e2 

F-02 LIQUID 5.84-1 

c1.2oe-2 

<1.7Oe-2 

c1.08e-1 

<1.25.-1 

<1.39s-1 

c1.20e-1 

cl. 38e-1 

c1.05.-1 

6.77erOl 

8.65-+01 

5.58.+02 

6.08et02 

5.79-+02 

5.86e+02 

6.89er02 

5.60.+02 

6.82sr01 

9.82et01 

5.54-42 

6.36e+02 

1 .28e+02 

6.79e+02 

7.26er02 

5.34er02 

1.065et03 

1.080~+04 

1.323-1.05 

6.439et02 

2.005e+05 

3.169er03 

3.712.+03 

5.409e+02 

1.04er03 

1.10e+04 

1.34.+05 

c6.44e2 

2.0ae+05 

3.31et03 

4.09.43 

<5.4ie2 

5.61-41 

u g / a  

u s / a  
UdmL 

W m L  

ug/- 

ug/mL 

ug/mL 

W/mL 

115.925 % Recovery 

101.320 % Recovery 

104.881 % Recovery 

105.556 % Recovery 

99.144 % Recovery 

101.721 % Recovery 

101.321 % Rscovery 

104.869 % Recovery 

106.562 % Recovery 

109.721 % Recovery 

104.331 % Recovery 

100.952 % Recovery 

104.000 % Recovery 

106.929 % Recovery 

103.714 % Rssovery 

101.714 % Resovery 

61.810 ug/mL 

81.510 ug/mL 

556.300 ug/mL 

643.900 ug/mL 

116.000 ug/m2 

518.100 ug/mL 

110.800 ug/mL 

540.900 ug/mL 

1.905 RPD 

1.835 RPD 

1.504 RPD 

RPD 

0.496 RPD 

4.321 RPD 

9.144 RPD 

RPD 

9 6 . 0 6 2  % R ~ E O V ~ T Y  

Units shown for QC (BLK/BKG) m y  not reflect the actual units. 
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worklistdata2 Version 3.0 01/04/99 
06/09/99 I I :20 HNF-1674 REV. 0 Page: 

LABCORE Completed Worklist Report for Worklist# 30031 
Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 
6 SPK S99T000970 0 @IC-01 CL-02 LIQUID 8.06-1 9.37.+01 116.253 % Recovery 

6 SPK S99T000970 0 @IC-01 NO2-02 LIQVID 5.32e2 6.75e+02 126.880 % Recovery 

6 SPK S99T000970 0 @TC-01 BR-02 LIQVID 5.76-2 5.69-402 98.785 % Recovery 

6 SPK 00970 0 @IC-01 NO3-02 LIQUID 5.84-2 6 .79e t02  116.267 % Recw 

6 SPK 00970 0 @IC-01 PO4-02 LIQVID 5.44-2 5.56erOZ 102.206 % Rscov 

6 SPK 00970 0 @IC-01 SO4-02 LIQUID 6.42-2 6.62-+02 103.115 % Recovery 

6 SPK @IC-01 OXKATK2 LIQVID 5.34-2 5.30-+02 99.251 % Recovery 

7 S-LE S99T000971 0 @IC-01 F-02 LIQVID N/A 1 .054et03  51.810 ug/mL 

7 SAMPLE S99TO00971 0 @IC-01 CL-02 LIQVTD N/A 1 .230er04  87.570 uq/mL 

7 SAMPLE S99T000971 0 @IC-01 NOZ-02 LIQVID N/A 1 .525et05  556.300 ug/mL 

7 SAMPLE S99T000971 0 @IC-01 BR-02 LIQVID N/A c 6.439rr02  643.900 ug/mL 

7 SAlbPLE S99T000971 0 @IC-01 N03-02 LIQVID N/A 1.969e+05 716.000 ug/mL 

7 SAMPLE S99T000971 0 @IC-Ol PO4-02 LIQVID N/A 2.665er03  618.100 us/& 
7 S-LB S99T000971 0 @IC-01 SO4-02 LIQVID N/A 3.206er03 710.800 ug/mL 

7 SAMPLE S99T000971 0 @IC-01 OXKATE2 LIQUID N/A < 5.409er02 540.900 ug/mL 

8 DVIP 99T000971 0 @IC-01 B-02 LIPOID 1.05.+03 1.13e+03 7.339 RPD 

8 DOP 99T000971 0 @IC-01 ff i -02 LIQUID 1.23er04 1.24er04 0.810 RPD 

8 DVP S99T000971 0 @IC-01 NO2-02 LIQVID 1 . 5 3 e t 0 5  1 .54e t05  0.651 RPD 

8 DOP S99T000971 0 @IC-01 BR-02 LIQVID c6.44.2 <6.44*2 RPD 

8 DVP S99T000971 0 @IC-01 NO3-02 LIQVID 1.97e+05 1 .97er05  0.000 RPD 

8 DVP S99T000971 0 @IC-01 P04-02 LIQVID 2.66-+03 1.88-103 34.361 RPD 

8 DUP S99T000971 0 @IC-01 SO4-02 LIQVTD 3.21e+03 3 .24e t03  0.930 RPD 

8 DVP S99T000971 0 @IC-01 OXALaTEZ LTQVID <5.4 ls2  <5.41-2 RPD 

9 SAMPLX S99T000972 0 @IC-01 F-02 LIQVID N/A 1 .090sr03  61.810 us/& 

9 SAMPLX S99T000972 0 @IC-01 CL-02 LIQVID N/A 1.224a+04 87.570 ug/mL 

@IC-01 NOZ-02 LIQVID U/A 1.520a+05 556.300 ug/mL 

@IC-01 BR-02 LIQUID U/A c 6.439.+02 643.900 us/& 

@IC-Ol N03-02 LIPOID N/A 1 .956er05  716.000 ugImL 

@IC-01 PO4-02 LIQUID N/A 3.032sr03 618.100 ug/& 

@IC-01 504-02 LIQVID N/A 3.475er03 710.800 ug/mL 

@IC-O1 OXKATXZ LIQUID N/A c 5.409er02  540.900 ug/mL 

10 DVP S99T000972 0 @IC-01 P-02 LIQVID 1.09e+03 1.15e+O3 5.357 RPD 

1 0  DVP S99T000972 0 @IC-01 CL-02 LIQUID 1.22er04 1.23*+04 0.816 RPD 

10 DVP S99T000972 0 @IC-01 N02-02 LIPOID 1 .52er05  1.54e+05 1.307 RPD 

1 0  DOP S99T000972 0 @IC-01 BE-02 LIQVID s6.44-2 sb.44e2 RPD 

1 0  DOP S99T000972 0 @IC-01 N03-02 LIQVID 1.96e+05 1 .97er05  0 . 5 0 9  RPD 

10 DVP S99T000972 0 @IC-01 PO4-02 LIQVID 3.03a+03 2.85e+03 6.122 RPD 

1 0  DVP S99T000972 0 @IC-01 SO4-02 LIQVID 3.48e+03 3.82*+03 9.315 RPD 

1 0  DOP S99T000972 0 @IC-01 OXKATKZ LIQVID ~ 5 . 4 1 - 2  ~ 5 . 4 1 - 2  RPD 

Final page for worklist# 30031 

Analyst Signature Date Analyst Signature Date 

h/9/?Y 
V e w e r  Signat& Dafe 

2 

Units shown for QC (BLKIBKG) may not r@ect the actual units. 
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1 c p  arc-Qc @C 

2 LCS-TNST . . BIC-QC nc 

3 ccv @IC-QC QC 

99000200 5-102 miaB1 4 SAMFJeE 699TO00970 0 @IC-01 TtIQUID 
AQalycaa PPplabtcd: BR-02 , a-02 , 8 - 0 2  . No2-02 , No3-n;! . 

OXAZIATEZ, Pod-oa  ' , soa-ua 

5 DIJF 699T000970 0 @ I C - O 1  1,IQIJID 

6 SPK 699T600~70 0 @IC-01 ' , L I Q ~ D .  

9 SAMPLE , ,S99T000972 0 OIC-01 LIQUID 99000200 U-102 'cnael 
l3IIalytoP Uequestacli BR-02 , CL-07 , P-02 , NO2-02 , N03-02 

aKAtArE2. DO&-02 , 50s-03 

10 DUP S95TOOO972 0 SXC-Ql LIQUID . 

Final page for worklist # 30031 

Date Psi~~twre 



01/08/15 0 3 : 4 4  FAX 
@I003 

HNF-1674 REV. 0 

File: 99060501 .DO2 Sample: 83NZI-A LCS 

10 I 
74 

12 

Q 2 4 e 8 10 
Minutes 



01/08/15 0 3 : 4 5  FAX a 004 

HNF-1'674 REV. 0 
Data Reproceeeed On 06/05/1999 03:35:30 

I 
2 
3 

. 4  
5 
6 
7 
a 
9 

0.87 
1.03 fluoride 
1.59 chloride 
1.92 nitrite 
2.91 bromide 
3.31 nitrate 
4.80 phosghakr. 
6.29 sulfate 
8.32 O X R ~ R . ~  

.- 

0.000 
68.189 

554.256 

7 2 8 . 2 6 5  
678.569 
725.949 
534.&36 

4023.691 

98.171 

635 .as5 

. - - - - - - - - 

93 367 
2569 11704 
2564 12356 
9249 d9526 
5734 37797 
6 9 0 5  57083 
i n 6 9  25093  
4672 7 0 2 8 3  
1994 40265 

35730 304474 

1 
1 -1.59 
1 -2.06 
1 -2.70 
1 -2.56 

1 0.56 

1 1.30 

1 - 3 . 4 0  

1 0.85 

nWe 
I 

0 2 4 G 10 

Minutes 



01/08/15 03:44 FAX 

0.2 

us 
-0.2 

-0.4 

-0.6 

-0.8 

-1.0 

0 0 2  

HNF-1674 REV. 0 

- o . o k k - ,  ___ 
, , , , , I I ~ ~ / ~ ' J ~ l ' ~ ~ ' I 1 ' ' ' ~ ' ~  

Concentration rjeight Area B1. %Delta 
U 9 / d  Code 

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

1 0.11 0.000 52 3.53 1 
2 0.85 0.000 93 533 1 

4 1.39 0. ono 202 1372 1 
5 2.52 u.000 31 TU9 1 
6 3.33 nitrate o.ol.0 23 a2 1 -1.26 

3 1.13 f1uori.d.e U.006 28  1.07 1 7.30 

Totals 0.017 418 2436 

File; 99060501 .DO1 Sample: RJANK CCB 
1 .o 
0.8 

0.6 

0.4 1 



HNF-1674 REV. 0 
Data Reprocessed On 06/08/1999 15:17:41 

Pk. Ret Component 
Num Time Name 

- - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1 0.87 
2 1.08 fluoride 
3 1.15 
4 1.59 chloride 
5 1.93 nitrite 
6 3.25 nitrate 
7 4.80 phosphate 
8 6.29 sulfate 
9 8.37 oxalate 

Concentration Height Area B1. %Delta 
w/ml Code 

0.000 471 2844 2 

0.000 2020 13296 2 

- - - - - - - - - - - - - - - - - - - -____________________- - - - - - - - - - - - - - -  

1064.716 1041 3551 2 2.86 

10801.527 5319 26928 1 -1.65 
132281.650 39624 231523 1 -2.03 
200494.953 33225 327391 1 -0.10 
3169.271 162 2272 1 0.56 
3711.627 404 6973 1 0.85 
288.353 26 428 1 1.95 

- - - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Totals 351812.098 82290 615205 

File: 99060501.007 Sample: S99T000970 SAM 

40 

30 

20 us 

10 

0 

chlork 

nitrate 
I 

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

2 4 6 a 10 

Minutes 



Pk. 
Num 

1 
2 
3 
4 
5 
6 
7 
8 

- _ _ _ _ _  

Ret Component 
Time Name 

0.87 
1.09 fluoride 
1.15 
1.59 chloride 
1.93 nitrite 
3.25 nitrate 
4.80 phosphate 
6.29 sulfate 

40 

30 

20 us 

10 

Concentration Height Area B1. %Delta 
ug/ml Code 

0.000 457 2687 2 

0,000 2017 13173 2 

- - - - - - - - - - - - - - - - - - - -____________________-- - - - - - - - - - - - - -  

1037.306 1037 3459 2 3.49 

10954.681 5399 27317 1 -1.65 
133695.338 40058 233994 1 -2.03 
201986.792 33611 330028. 1 -0.10 
3310. o i 6  166 2373 1 0.56 
4086.301 424 7678 1 0.85 

- - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Totals 355070.433 83169 620709 

File: 99060501.D08 Sample: S99T000970 DUP 

chloric 

0 111 

nitrate 
I 

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

0 2 4 6 a 10 

Minutes 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

0.88 
1.05 fluoride 
1.15 
1.59 chloride 
1.93 nitrite 
2.93 bromide 
3.23 nitrate 
4.77 phosphate 
6.29 sulfate 
8.32 oxalate 

0.000 512 2535 
3899.556 2422 13145 

0.000 2183 13801 
15532.122 7724 39050 
166383.073 48514 291107 
28712.331 5291 33421 
234793.763 38987 388929 
31229.265 1642 22615 
37149.098 4696 70524 
26790.009 1974 39580 

Totals 544489.218 113944 914708 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

90 

80 

70 

60 

50 

us 40 

30 

20 

10 

0 

File: 99060501. DO9 Sample: S99T000970 SPK 

r 

chlori 
fluoride 1 

I!! A 

2 
2 -0.32 
2 
1 -2.06 
1 -2.03 
1 -1.90 
1 -0.10 
1 0.00 
1 0.85 
1 1.30 

nitrate 
I 

oxalate bromic sulfate 

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

2 4 6 8 10 

Minutes 



Pk. Ret Component 
Num Time Name 

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

1 0.88 
2 1.08 fluoride 
3 1.15 
4 1.59 chloride 
5 1.94 nitrite 
6 2.94 bromide 
7 3.25 nitrate 
8 4.80 phosphate 
9 6.29 sulfate 

90 

80 

70 

60 

50 

us 40 

30 

20 

10 

0 

Concentration Height Area B1. %Delta 
ug/ml Code 

0.000 498 2957 2 

0.000 2226 15031 2 

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

1053.565 1113 3514 2 2.86 

12297.161 6107 30738 1 -1.65 
152470.136 45050 266803 1 -1.69 

152.726 27 176 1 -1.67 
196874.980 33149 321006 1 -0.10 
2665.122 143 1910 1 0.56 
3205.616 362 6022 1 0.85 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 368719.304 88677 648155 

nitrite 
I 

nitrate 
I 

chlorid 
sulfate 

I 
fluor'de 1 d b  

1 1 1 1  1 1 1 1  1 1 1 1  I I I I  1 1 1 1  I 1  

0 2 4 6 8 10 



HNF-1674 REV. 0 Data Reprocessed On 06/08/1999 15:19:51 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  peak Report: All peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

1 0.88 0.000 504 3071 2 
2 1.08 fluoride 1134.078 1116 3783 2 2.86 
3 1.16 0.000 2251 14933 2 
4 1.59 chloride 12377,170 6119 30942 1 -1.65 
5 1.94 nitrite 153702.732 45198 268956 1 -1.69 
6 3.25 nitrate 196808.651 33063 320889 1 0.10 
7 4.12 0.000 16 123 1 
8 4.80 phosphate 1881.285 120 1348 1 0.56 
9 6.29 sulfate 3237.206 367 6081 1 0.85 

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Totals 369141.122 88755 650127 

File: 99060501.D11 Sample: S99T000971 DUP 
90 

80 

70 

60 
nitrite 

I 
nitrate 

1 1 1 1  1 1 1 1  1 1 1 1  I l l l j l l l l l l l  

0 2 4 6 8 10 

Minutes 

k57 



1 0.88 
2 1.08 fluoride 
3 1.15 
4 1.59 chloride 
5 1.94 nitrite 
6 2.93 bromide 
7 3.25 nitrate 
8 4.80 phosphate 
9 6.29 sulfate 

Totals 

0.000 
1089.801 

0.000 
12235.376 
151959.820 

162.444 
195570.288 
3032.136 
3475.019 

367524.885 
. - _ - - - - - - - - 

40 

30 

20 us 

10 

0 

peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Height Area B1. %Delta 
Code 

503 3011 2 
1126 3635 2 2.86 
2227 15073 2 
6029 30580 1 -1.65 
44707 265911 1 -1.69 

19 187 1 -2.12 
32851 318710 1 0.10 
157 2173 1 0.56 
388 6528 1 0.85 

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

88007 645809 

File: 99060501.D12 Sample: S99T000972 SAM 

chlorii 
I 

nitrate 
I 

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

2 4 6 a 10 
Minutes 



Data Reprocessed On 06/08/1999 15:20:35 HNF-1674 REV. O 

Zalibration Volume Dilution Points Rate Start Stop Area Reject 

Zxternal 1 5151 3300 5HZ 0.00 11.00 30 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Pk. 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

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

0.88 0.000 520 3136 2 
1.08 fluoride 1146.678 1132 3825 2 2.86 
1.16 0.000 2252 14918 2 
1.59 chloride 12321.041 6100 30799 1 -1.65 
1.94 nitrite 153813.315 45159 269149 1 -1.69 
2.90 bromide 174.071 28 201 1 -3.01 
3.26 nitrate 196505.236 33057 320355 1 0.00 
4.09 0.000 18 135 1 
4.80 phosphate 2845.505 146 2039 1 0.56 
6.29 sulfate 3820.615 398 7178 1 0.85 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Totals 370626.461 88810 651737 

File: 99060501.013 Sample: S99T000972 DUP 
90 

80 

60 70 I 

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

0 2 4 6 8 10 

Minutes 

k59 



worklistdata2 Version 3.0 01/04/99 
06/10/99 15.56 

HNF-1674 REV. O Page: I 

LABCORE Completed Worklist Report for Worklist# 30041 

Analyst: adp Instrument: IC40S 1 Book#: 83N21A 

Method: LA-533-105 Rev/Mod p -0 

Worklist Comment: U102 GRAB1, @IC-01 skm 

- 

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

1 CCB 0 e1C-W P QC 

1 CCB a OIC-QC CL QC 

1 CCB a @IC-QC NOZ QC 

1 CCB 0 @IC-QC BR QC 

1 CCB 0 OIC-OC N QC 

1 CCB 0 @IC-QC PO4 QC 

1 CCB 0 @IC-QC s w  w 
1 CCB a ~IC-QC OXAIATE~ QC 

2 LCS-INST 0 @IC-QC F QC 

2 LCS-INST 0 @IC-QC CL QC 

2 LCS-ENS 0 @IC-QC NO2 w 
2 LCS-INST 0 @IC-QC BR QC 

2 LCS-INS2 0 @IC-QC NO3 QC 

2 LCS-INST a @IC-QC  PO^ QC 

2 LCS-INST 0 @IC-QC S M  pc 
2 ICs-INST 0 @IC-QC OXAIATEZ QC 

3 c  0 @IC-pc F QC 

3 C N  0 @IC-QC CL QC 

3 ccv a @IC-QC NOZ w 
3 ccv 0 @IC-QC BR QC 

3 ccv 0 @IC-QC NO3 QC 

3 ccv a @IC-QC eo4 QC 

3 ccv 0 @IC-QC SO4 QC 

3 ccv 0 @IC-QC OXKATB2 QC 

4 BLDIK-PREP a mc-ai P-a2 SOLID 

4 BLNK-PREP 0 @IC-01 CL-02 SOLID 

4 BLNK-PREP o mc-ai NOZ-02 SOLID 

4 BLUK-PRBP 0 @IC-01 BR-02 SOLID 

4 BLNK-PRBP o m1c-u  NO^-02 SOLID 

4 BLNK-PRB a (91c-01 ~04-02 SOLID 

4 ELM(-PRE a axc-ai sw-02 SOLID 

4 BLNK-PREP 0 @IC-01 OXAIATBZ SOLID 

5 SAMPLE S99T000969 0 W @IC-01 F-02 SOLID 

5 SAMPLE s99~aaas.69 a w @IC-01 CL-02 SOLID 

5 SAMPLB ~99~a00969 a w wc-ai ~02-a2 SOLID 

5 SAMPLB S99T000969 0 W @IC-01 BR-02 SOLID 

5 SAMPLE S99T000969 0 W @IC-01 NO3-02 SOLID 

5 SAMPLE ~99~aaa969 a w ~1c-01 p04-02 SOLID 

5 SAMPLE S99T000969 0 W @IC-01 S W - 0 2  SOLID 

5 SAMPLB S99T00 9 0 W @IC-01 OXAIATEZ SOLID 

6 DEW ~ 9 9 ~ o a a 9 6 9  o w mc-oi 8-02 SOLID 

1 

1 

1 

1 

1 

1 

1 

1 

5.84-1 

8.OGal 

5.32-2 

5.76e2 

5.84-2 

5.44e2 

6.42d 

5.34e2 

6.40-1 

8.954 

5.31-2 

6.3a.2 

7.00.2 

6.35e2 

7.00e2 

5 .25e2  

1 

1 

1 

1 

1 

1 

1 

1 

N/A 

N/A 

N/A 

N/A c 

N/A 

N/A 

N/1\ 

N/A 

6.2Oe+O2 

ci. 20.-2 

<I. a8*-i 

s1.70e-2 

<1.25.-1 

c1.39.-1 

<i.za.-i 

<i.a~.~-i 

6. a3aroi 

5.4ae+a2 

<1.38e-1 

8.66ar01 

5.78er02 

5.67er02 

5.80.+02 

6.6ler02 

5.50e+02 

6.73et01 

9.53e+01 

5.49er02 

6.54.+02 

7.35er02 

6.78et02 

7.21.+02 

5.47.+02 

<1.20.-2 

1.90e-02 

3.82.-01 

<1.25*-1 

c1.39.-1 

<i.2ae-1 

ci.a5e-i 

6.274.+a3 

7.2xe+a4 

1.297~~03 

21.38.-1 

6.203mtO2 

9.695er04 

1.934.+04 

1.846-+04 

1.7a6eto4 

5.98et02 

160 
Units shown for QC (BLK/BKG) may not rej+lect the actual units. 



worklistdata2 Version 3.0 01/04/99 
06/10/99 1556 

HNF-1674 REV. 0 Page: 2 

LABCORE Completed Worklist Report for Worklist# 30041 
Seq ‘be  Sample# R A Test Matrix Actual Found DL or Yield Unit 

6 DUP S99T000969 0 W @IC-01 CL-02 SOLID 6.27er03 6.05et03 3.571 RPD 

6 DUP S99T000969 0 W @IC-01 NOZ-02 SOLID 7.28et04 7.19er04 1.244 RPD 

6 DUP 000969 0 W @IC-01 BR-02 SOLID s1.30e.3 <1.25-3 RPD 

6 DWP 0 W @IC-01 N03-02 SOLID 9.70et04 9.71e+04 0.103 RPD 

6 DUP 0 W @IC-01 PO4-02 SOLID 1.93er04 1.90ar04 1.567 RPD 

6 DUP S99T000969 0 W @IC-01 SO4-02 SOLID 1.85-+04 1.87a+04 1.075 RPD 

6 DWP S992000969 0 W @IC-01 OXALATK2 SOLID 1.71sr04 1.73.+04 1.163 RPD 

7 SPK S99T000969 0 W @IC-01 F-02 SOLID 5.84e1 5.56.+01 95.205 % Recovery 

7 SPK S99T000969 0 W @IC-01 CL-02 SOLID 8.06-1 8.3larOl 103.102 % Racovery 

S99T000969 0 W @IC-01 N02-02 SOLID 5.32e2 6.04et02 113.534 % Recovery 7 SPK 

7 SPK ~99~00096s o w OIC-OI ~ ~ - 0 2  SOLID 5.76-2 5.78er02 100.347 % Recovery 

7 SPK S99T000969 0 W @IC-01 NO3-02 SOLID 5.84.2 6.32e+02 108.219 % Recovery 

S99T000969 0 W @IC41 PO4-02 SOLID 5.44e2 5.78sr02 106.250 % Recovery 7 SPK 

7 SPK S99T000969 0 W @IC-01 SO4-02 SOLID 6.42e2 6.74et02 104.984 % Recovery 

S99T00096.9 0 W @IC-01 OXRwLTB2 SOLID 5.34-2 5.52er02 103.371 % Recovery 7 SPK 

Final page for worklist# 30041 

Analyst Signature Date Analyst Signature Date 

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



2B HALL, 06/10/99 11:12 FAX 3721143 ~ o o l / o o s  

Page: 1 HNF-1674 REV. O 
06/03/99 10:41 
ws2 LABCORE Data Entry Template for Worklist# 

Worklist Comment: U102 G W 1 ,  @IC-01 skm 
Sample# R A Test Matrix aeoup# Project s Type 

1 CCB @IC-QC QC 

2 LCS-INST @IC-QC QC 

3 ccv @IC-QC QC 

4 BLNK-PRBP @ I C - 0 1  SOLID 
I 

5 SAMPLE 

6 DUP 

S99T000969 0 W @ I C - 0 1  SOLID 99000200 U-102 GRAB1 
Analytes Requestedi' BR-02 , CL-02 , F-02 , .N02-Q2 , N03-I 

OXALATE2, PO4-02 ,: SO4-02 
. .  

S99T000969 0 W @ I C - 0 1  SOLID . . 

7 SPK S99T000969 0 W @ I C - 0 1  SOLID 

Final page for worklist # 30041 

Signature Date 

I 
i 



2B HALL 

HNF-1674 REV. 0 
06/10/99 11:08 FAX 3721143 

@I003 

Pk . Ret Component Concentration Height Areal B1. 
Num Time Name ugh1 ,' Code 

1 0.88 0.000 93 4071 2 
2 1.05 fluoride 60.263 1996 10328! 2 
3 1.62 chloride 86.570 2232 108851 1 

1 4 1.95 nitrite 540.077 8648 
5 2.99 bromide 578.353 5008 
6 3.41 nitrate 567.295 5340 
7 4.85 phosphate 58'0.130 1574 
8 6.45 sulfate 661.269 3619 

34343 

21412' 

550.085 1973 41438, 

Totals 3624.042 30484 275370 

44343 482601 
1 
1 63954i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 8.59 oxalate 

18 

16 

14 

12 

10 

us 8 

6 

4 

2 

0 

File: 99040911.015 Sample: 83N21-A LCS 

n 

b r o r n y  
. I  I sulfate 

%Delta 

- _ - - - - - 
-0.32 
0.00 
-1.01 
-0.11 
-0.68 
1.68 
3.42 
4.55 

k63 



2B HALL - 06/10/99 11:08 FAX 3721143 
a 0 0 4  

Pk . Ret Component Concentration Height Areal c;;i %Delta 
Num Time Name W/ml 

1 0 . 8 8  
2 1.05 fluoride 
3 1.62 chloride 
4 1.95 nitrite 
5 2.98 bromide 
6 3.39 nitrate 
7 4.85 phosphate 
8 6.45 sulfate 
9 8.53 oxalate 

0.000 
67.302 
95.254 
549.168 
653.916 
735.159 
677.741 
727.379 
547.074 

51 
1155 
1198 
4907 

5763 
2506 
7042 
4121 

3888 

4052.993 . 34394 30633 

File: 99060911.016 Sample: 82N21-A CCV 
'8 I 
16 

14 

12 

10 

us 8 
6 

n 

nitrate 
brornidd 

oxalate 

? _ - _ - - _ _ - - - -  
2 
2 -0.32 
1 0.00 
1 -1.01 
1 -0.33 
1 -1.07 
1 1.68 
1 3.42 
1 3.90 

'164 



File: 99060911.014 Sample: BLANK CCB 

0.03 

I .  , I /  1 " " t i " ' I "  

I 

165 
1 



06/10/99 11:13 FAX 3721143 2B HALL @005/008 

i 
HNF-1674 REV, 0 

A 0.0 

-l:o 

-2.0 , 1 1 1  I I I I ( I I I I  I I I I  l I / I I I /  

Pk . 
Num 

1 
2 
3 
4 
5 

- - - - -  
B1. %Delta ArealCode 239 1 0.00 

Ret Component Concentration Height 
Time Name u g / d  

2.40 0.000 13 451 1 

________________________________________- - -_ - - - - - - - -_ - -_ - -__  _ _ - - _ _ - - _ _ -  
1.62 chloride 0.019 58 
1.96 nitrite 0.382 642 3452 1 -0.68 

1 0.68 :El 1 5.13 
3.45 nitrate 0.098 106 
6.56 sulfate 0.048 31 

Totals . 0.547 850 
- - - -_ -__ - -__ - -__ -_________r_________  

49601 
I File: 99060911.017 Sample: PREP. BLANK 

3.0 

2.0 

1 .o nitrite 
I 

I 

366 , 



06/10/99 11:13 FAX 3721143 ZB HALL @l006/008 

3 1.17 
4 1.61 chloride 
5 1.95 nitrite 
6 2.68 
7 3.38 nitrate 
8 4.85 phosphate 
9 6.51 sulfate 
10 8.59 oxalate _ -  

Totals 
. -  

0.000 
30.836 
357.630 
0.000 

476.519 
95.032 
90.725 
83.834 

1137.624 
, - - - - - - - - - . -  

560 
1544 

21 
8741 
507 
1116 
592 

24744 

ii232 

16 

14 

12 

10 

8 

Us 6 

4 

2 
0 

-2 

File: 99060911.018 Sample: S99T000969 SAM 

nitrite 
I 

3 

368 
766 
6328 

5 
7424 
689 
1724 
1255 

18742 
. - - - - - - - - 

I 2 
1 -0.41 
1 -1.01 
1 
1 -1.46 
1 1.68 
1 4.27 
1 4.55 

oxalate sulfate 

A 
I I 

phos hate P 
A 

I 

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

2 4 6 8 14 
Minutes 

367 



2B HALL . @007/008 
06/10/99 11:14 FAX 3721143 

Calibration Volume Dilution Points Rate Start Stop Area Re 

External 1 51 3300 5HZ 0.00 11.00 

Pk . Ret Component 
Num Time Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
1 0.88 
2 1.09 fluoride 
3 1.17 
4 1.61 chloride 
5 1:95 nitrite 
6 3.37 nitrate 
7 4.85 phosphate 
8 6.51 sulfate 
9 8.59 oxalate , 

Concentration Height Are 
udml 

'. . o .ooo  164 9t 
3.053 292 ~ 10: 
0.000 563 37: 
30.883 1596 76: 
366.967 11518 649: 
495.468 9188 7724 
97.151 542 70! 
95.599 1166 181' 
88.487 631 132' 

Totals . 1177 :607 25660 1940: 

File: 99060911.019 Sample: S99T000969 DUP 

us 

14 

12 

10 

8 

6 

4 

2 

0 

-2 

oxalate sutate 

phosPhate I I A A 

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

0 2 4 6 8 1 

Minutes 

c * * * * * * * * * * * * *  

B1. %Delta 
Code 

2 
2 3.49 

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

2 
1 -0.41 
1 -1.3s 
1 -1.65 
1 1.68 
1 4.27 
1 4.55 

X68 



06'10'99 11:14 FAX 3721143 

53602 

473441 
. - - - - - - - - - 

2B HALL 
HNF-1674 RW. 0 

1 

~ 0 0 8 ' 0 0 8  

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

0 2 4 6 8 10 

Minutes 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

I 

0.88 

1.17 
1.05 fluoride 

1.61 chloride 
1.95 nitrite 
2.98 bromide 
3.35 nitrate 
4.83 phosphate 
6.45 sulfate 
8.53 oxalate 

Totals 

0.000 
30.870 
0.000 

72.410 
659.603 
288.906 
792.298 
383.987 

359.848 

3015.797 

427 .a76 

232 
2017 
716 

3750 
20461 
5009 

14338 
2035 
5099 
2493 

56149 
. - - - - - - - 

File: 99060911.020 Sample: S99T000969 SPK 
40 

30 

nitrite 

i 

I 
I 

nitrate ~ 

I 

bromid 

-0.32 

-0.41 
-1.01 
-0.33 
-2.24 
1.12 
3.42 
3.90 



06/08/99 11:36 'gp500.372 2929 WESTINGHOUSE +++ MO-924 2OOW 

HNF-1674 R N .  0 

LABCORE Data %try Templake for Worklist# 30017 ?AS2 

m o o 1  

Puge: 1 

Analgst: 45% Jistmmm: IcPo%Q6~-fi BOOM W 8 4  
Methock IA-505-k53./161 Revmod c-3 Ensure dose rate at 30cm 

is s 5 0  mremhr prior to 
perform in^ this analysis 

f.fX 
w o r k l i s t d  €cP u-102 pBECr3 
s m e  Sample# R A Test Matrix Group# Pmjecc 

?. Icv 

2 ICB 

3 u s  

4 ICSA 

5 ICSAB 

.oICP-QC QC 

@ICP-QC QC 

@ICP-PC QC 

EZCP-QC QC 

@ICP-QC QC 

6 SEW= S99T000970 0 D mICP-DO1 LIQUID 

7 SAMPLE S99T000970 0 D @ICP-Dol IJQDD 99000200 U-102 GR&El 
Apdlytes 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 , CIJ-D-01 , FE-D-01 , K-D-01 , LA-D-01 , LI-D-01 , 
MG-D-01 , MN-D-01 , NO-D-01 , NA-D-01 , NO-D-01 , NI-D-01 , 
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , SE-D-01 , S I - D - 0 1  , 
SM-D-01 I SR-D-D1 , TI-D-01 , TI-D-01 , U-D-01 , V-D-Dl , 
ZN-D-01 , ZR-D-01 

8 DUP S99T000970 0 D 6'ICP-DOl LIQUID 

0 D W T P - D O l  LIQO?D 

@ID-QC QC 

11 CCE EIICP-QC QC 

12 SAMPLE ~ g 9 ~ 0 0 0 9 7 1  0 D @ICP-DOl LIQUID 99000200 U-102. GRAB1 
APaLytes Requested; AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , BA-D-01 , 

BB-D-01 , BI-D-01 , CB-D-01 , a - D - 0 1  , CE-D-01 , CO-D-01 , 
a-D-01 , CU-D-01 . FE-D-01' , K-D-01 , LA-D-01 , LI-D-01 , 
m - D - D I  , MN-D-01 , MO-D-01 , NA-D-01 , ND-D-01 , NI-D-01 , 
P-D-01 , PB-D-01 , S - D - 0 1  , SB-D-01 , SE-D-01 , SI-D-01 , 
SM-D-01 , SR-D-01 , TI-D-01 , TI-D-01 , U-D-01 , V-D-01 , 
ZN-D-01 , ZR-D-01 



06/08/99 11:36 B 5 0 9  372 2929 WESTINGHOZISE -H+ M0-924 2OOW -. 
. - %  ,v. - 

HNF-1674 REV. 8 
06f03f99 07.01 Paze 2 
w 2  LABCORE Data Eutq Template for WorklisfsF 30017 

S rype Sample# R A T e s t  P d a U i X  G r m &  P r o j e c t  

13 DUP S99T000971 0 D @ICP-DOl LIQUn, 

14 smm S99T000972 0 D @ICP-DOl Y Q U D  99000200 U-102 -1 
-1Lytes Requested: AG-D-01 , AL-D-01 , A s - D - 0 1  , B-D-01 , EA-D-01 , 

BE-D-01 , BI-D-01 I 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 , 732%-D-01 , ND-D-01 , NI-D-01 , 
P-D-01 I PB-D-01 , S-D-OX , SB-D-01 , SE-D-01 , SI -D-01  , 
SM-I-01 , SB-D-01 , TI-D-01 , TL-D-D1 0-D-Dl - Y-D-01 , 
m - D - 0 1  , ZR-D-01 

15 DUP 

16 ICSA 

17 ICSAB 

18 ccv 

19 CCB 

S99T000972 0 D BICP-DO1 LIQUID 

@ICP-QC QC 

@ICP-QC QC 

@I--QC QC 

SICP-QC QC 

Final page for worklist # 30017 

signatare Date 

171 



06 /08 /99  11:36 B 5 0 9  372 2929 WESTINGHOUSE -- +++ MO-924 2OOW 

Analysis Repor t  summary 
HNF-1674 REV. 0 

06/08/99 11:52:15 AM page 1 

g Sample N a m e  File ZIethod D a t e  Time  OpU, Type Mode ___ - - ~ -  --------- ----- ___ 
1 Icy 

. 2  I C B  
3 u s  
4 ICSA 
5 ICSAE 
6 S99T000970 L 
7 S99TO00970- 
8 S99T000970-D 
9 S99T000970 A 

10 999TOOO97O~X 
11 9992000370 AX 
1 2  ccv 
13 CCB 
14 999T000971 
15  S99T000971-D 
1 6  S99T000972 
1 7  S99T000972-D 
18 ICSA 
19 ICSAB 
20 ccv 
2 1  CCB 

- 

96088 
9608A 
9608A 
9608A 
9608A 
96088 
9608A 
9608A 
9608A 
9608A 
9608A 
9608A 
9608A 
9608A 
9608A 
9608A 
9608A 
9608A 
9608A 
9608A 
9608A 

1-2 
ICP2 
ICPZ 
ICPZ 
1-2 
ICPZ 
ICP2 
ICPZ 
ICPZ 
IcP2 
ICPZ 
ICPZ 
ICP2 
ICP2 
ICPZ 
ICPZ 
Ice2  
TCP2 
ICPZ 
ICP2 
ICPZ 

06/08/99 
06/08/99 
06/08/99 
06/08/99 
06/08/39 
06/08/99 
06/08/99 
06/08/39 
06/08/99 
06/08/99 
06/08/99 
06/08/99 
06/08/93 
06/08/99 
06/08/99 
06/08/99 

06/08/99 
06/08/99 
06/08/99 
os/oa/gg 

06/08/99 

09:37 DKS 
09142 DKS 
09:45 DKS 
09:47 DKS 
09:50 DKS 
l o r 0 3  DKS 
10:06 DKS 
10:09 DKS 
10-12 DKS 
10:19 DKS 
10:22 DKS 
11:20 DIGS 
llr24 DIG 
11-27 DKS 
11x29 DKS 
11:32 DKS 
11:35 DKS 
11;40 DKS 
11:43 DKS 
llr46 D K S  
llr49 DKS 

Q 
Q 
Q 
Q 
Q 
S 
S 
S 
s 
s .  
S 
Q 
Q 
S 
S 
S 
S 
Q 
Q 
Q. 
Q 

CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CbNC 
CONC 
.CONC 
CONC 
CONC 
W N C  
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 



06/08/99 11:37 B 5 0 9  372 2929 . .  WESTm!!.!?!!_S~. +++ MO-924 200W 

HNF-1674 REV. 0 

Analysis Report Averages 06/08/39 11:52:15 AM Page 2 

# Sample Name Ag Al As B Ba Be 
--- . . . . . . . . . . . . . . . . . . . .  ------- _ - - ~ -  

1 IcIl 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 S99T000970 L 
7 S99T000970- 
8 S99TOOO970-D 
9 S99T000970-A 
10 S99TO00970-X 
11 S99T000970 AX 
12 ccv 

- 
13 CCB 
14 S99T000971 
15 S99TO00971-D 
16 S99T000972 
1 7  S99T000972-D 
18 ICSA 
19 ICSA8 
20 CCV ' 

21 cc5 

d sample Name 

4.9723 -_ 00045 
.01690 
.00004 
-95374 
18.765 
17.221 
16.485 
569.01 
31.682 
57523. 
4 - 8880 
-.00090 
15 ~ 664 
15.381 
16.873 
15.889 
-.00082 
-94715 
4.9235 
- -00072 

Bi 

4.9981 
-.00065 
- 10221 
248.79 
247.23 
31921. 
31253. 
31574. 
32'453. 
31988. 
90738. 
4-8741 
-00009 
33992. 
33343 - 
33743. 
34314- 
246.65 
245 ~ 32 
4.8918 
-00023 

Ca 

5.0539 5.1847 
.00220 -00276 
.20419 -10002 
-04700 -00943 
-05299 .00819 
-12.124 78.640 
-17.826 81.277 
-25.893 80.450 
595.26 689.19 
-40.620 62-940 
60128. 60508. 
4.9988 5.0800 
.OOOOO .00083 
-20.437 82.769 
-21.930 80.457. 
-15,084 83.272 
-20.034 85.421 
-06419 -00254 
-05319 .00360 
5.0354 5.1086 
-.00321 -00387 

Cd ce 

4-9303 5-0561 
-.00008 .OOOOO 
-09712 -00993 
-00033 .00015 
-45411 -462.79 
-.03946 -70810 
-08520 -39158 
-05203 -28606 
555.64 591.49 
.34590 1.G392 
59621- 59802. 
6-7793 4.9915 
-.00003 -00005 
-.OS746 -31058 
-03665 .29688 
.lo818 -29727 
.01180 -33302 
-00034 -00020 
.as034 -46167 
4.7914 5.0311 
-+00002 .00005 

co cr 

1 ICV 
2 ICB 
3 LLS 
4 ICSA 
5 ICs- 
6 S99T000970 L 
7 S99T000970- 
8 S99T000970-D 
9 S99T000970 A 
10 S99T000970~X 
11 599TOOO970-AX 
12 ccv 
13 CCB 
14 S99T000971 
15 S99T000971 D 
16 S99T000972- 
17 S99T000972-0 
18 ICSA 
19 ICSAS 
20 ccv 
21 CCB 

5 ~ 1048 
-.03106 

~ 19400 
-.00228 
--01963 
-11.401 
-27.424 
-7-4191 
600.41 
-152 - 34 
60580. 
4.9830 
-.01486 
-18.798 
-11.569 
-23.693 
-17.373 
-.00223 -. 01049 
5.0978 
-.02604 

5 ~ 1406 
-00636 
.24132 
260.96 
261.40 
168.54 
172.34 
144.02 
763.77 
212.01 
59647. 
5.1210 
.00516 
146.62 
138.60 
159 -40 
148.56 
260.94 
259.35 
5.1847 
.00534 

5 ~ 1338 
-00091 
.01098 
-.00353 
.94796 
7.5759 
6.5987 
5.9837 
616-46 
11.653 
59985- 
s -1086 
-00067 
5 ~ 7143 
6.0693 
6-2943 
5.4859 
-.00299 
-94524 
5.1515 
.00076 

5-0936 
-.00323 
-20722 

~ 03199 
~ 02046 
1.5990 
10.880 
3.3472 
586.56  
59 - 826 
59460. 

.00004 
-2.0136 
4.6873 
10.061 
2.5078 
.,01807 
,01019 . 
4-9851 
-.00602 

4-9582 

5 ..0441 
.00008 

~ 04052 
-00088 
-46918 
-19417 
2.2106 
,98459 
596.65 
-3.6621 
60044. 
4.9990 
-.00161 
1.4410 
1.4074 
1.5232 
1.0687 
-00319 
-46484 
5.0463 
-.00037 

5.0318 
.00079 
.02159 
-.00272 
-474J1 

98-133 
98.970 
696.12 
101.17 
60068. 
5.0004 
-.00061 
75-448 
73.215 
86.448 
85 ~ 822 
-.00121 
-67157 
5.0415 
.00015 

100.80, 

@ 004 

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



06/08/99 11:37 B 5 0 9  372, 2929 ,  - . WESTINGHOUSE - . . . . ... . . . . . +++ 160-924 2OOW 0 0 5  

Analysis Repoit 

Y Sample Name ___ 
1 Icv 
2 ICB 
3 LLS 
4 ICSA.  
5 ICSAB 
6 S93T000970 L 
7 S99T000970- 
8 S99T000970 D 
9 S99TOOO97OIA 
10 S99T000970 X 
11 S99100097O-AX - 
12 ccv 
13 CCB 
14 599T000971 
15 S99TOOO971 D 
16 S99T000972- 
17 S99T000972-D 

19 ICSAB 
20 ccv 
21 CCB 

k S a m p l e N a m e  

l a  ICSA 

--- -_---__---^^^---_ 

1 ICV 
Z I C B  
3 LLS 
4 ICSA 
5 ICSAB 
6'  S99T000970 L 
7 599T000970- 
8 599TOOO970 D 
9 S99T000970IA 
10 S99T000970 X 
11 599T000970~AX 

13 CCB 
14 S93T000971 
15 S99T000971 D 
16 599T000972- 
17 S992000972-D 
18 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

12 ccv 

HNF-1674 REV. 0 
Averages 06/08/99 llt52:15 AM pag'e 3 

5.1450 ..03112 
-.00048 -00125 - 01808 .00217 
--00096 -25708 
-48222 -26113 
12.351 2.8909 
12.450 1.4588 
12.504 1.1677 
606.01 4.8038 
7.3280 3.6000 
59351. 373.25 
4.9862 -03238 
-.00087 -00127 
13-674 1.8914 
12-964 2.3721 
15.216 1.9765 
14.562 1.4258 
-00041 -25391 
.47697 -25778 
4.9961 -03387 
-.00078 -00253 

Ng Mn .___ __-__-_- ------__ 

5.0918 
--.00062 
-21283 
253.92 
251.92 
23.924 
17.427 
9 -4052 
585.54 
78.770 
59153. 
4.9463 

~ 00102 
1.9131 
4.5402 
14.820 
.45200 
251.72 
249.51 
4.9769 
--00592 

4.8600 
.00021 - 01942 
-.00847 
-43039 
1-4575 
1.3251 
1.2201 
556.79 
1.5076 
-59650. 
4.8012 
.00026 
1.6716 
1.6753 
2.5870 
2.3843 
-.00816 
-42707 
4.8408 
.00050 

5.1114 5-2389 5.1303 5-0879 
-.00084 -01422 --.0003S -00059 
-10139 -55142 .lo256 -02161 
99.032 -08613 -.00398 -00334 
98.780 -24022 -.00512 -95937 
11.237 4523-6 -.69454 3.0928 
11.468 4233.5 1.9253 -61724 
10.600 4227.9 -76997 -35906 
610.10 4830-7 597.30 568.62 
14.163 4572.6 4.6036 2.0555 
59483. 61975. 59424. 58532. 
5.0317 4.9899 5.0011 4.9229 
-.00042 -.08878 -.00036 -00059 
12.179 4419.6 -.OS203 1.0298 

: 11.846 4202-5 -31412 1.5446 
26.553 4375.6 1.2449 -97781 
24.635 4347.5 -.OS517 -41061 
98.980 -16046 -.00470 -0'0360 
98.235 -.11140 -.00533 -95352 
5.0532 4.9640 5.0181 4.8875 
--00093 -.04861 -.00079 -00128 

NO Na Nd Ni 
--I----- -------- 
5 -0994 
- 00021 
-10261 
-.01060 
--01186 
12l.Cn. 
122.47 
122 - 94 
733.13 
118.88 
60208. 
5.0511 - - 00114 
130.32 
127.17 
126.81 
127 - 62 
-.00982 
-.01038 
5.0894 
-.00034 

5.0962 
-01369 
-19837 
188 - 05 
185 -86 
232380- 
221050. 
224130 - 
226610. 
234490. 
290940. 
4.9450 
-.01065 
221700. 
215350. 
218380. 
222660. 
184.51 
184.44 
4.8968 - .02434 

5 - 1185 
-00135 
-20284 
.01041 
- 01086 
4.6498 
4.0030 
3.8732 
595.02 
-3.0992 
59226- 
4.9579 
-.00211 
4-5142 
4.3175 
4.8421 
2.7923 
-01103 
-01014 
4.9759 
-00068 

5.0117 
.00170 
-04303 
--.00871 
-93141 
123 - 69 
117.17 
117.22 
715 ~ 60 . 
128.29 
60080. 
4.9933 
-.00116 
118.71 
120-32 
121 - 12 
120-90 
-.00805 
-93465 
5 ~ 0205 
-00291 



06/08/99 11:38 B 5 0 9  372 2929 WESTINGHOUSE +++ YO-924 2OOW @I006 

HNF-1674 REV. 0 

Analysis RepoR Averages 06/08/99 11:52:15 An Page 4 

6 Sample Name 
--- ------------_ 

1 Icv 
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 S99T000970-L 
7 S99T000970 
8 S99TOOO37O~D 
9 S99TOOO970-A 
10 S99T000970 X 
11 S99T000970~AX 
12 ccv . 
13 CCB 
14 S99TOOO971 
15 S99T000971-D 
16 S99T000972 
17 S99TOOO972-D 
18 ICSA 
19 ICSAB 
20 CCII 
21 CCB 

# Sample Name ___ __-_----------- 
1 ICV 
2 I C B  
3 LLS 
4 ICSA 
5 ICSAB 
6 S99T000970 L 
7 599T000970- 
8 599T000970 D 
9 S99T000970A 
10 S99TO00970-X 
11 S99T000970 AX 
12 ccv 
13 CCB 
14 S99T0009fl 
15 S99T000971 D 
16 S99T000972- 
17 S99T000972-D 
13 ICSA 
19 ICSAB 
20 ccv 
21 CCB 

- 

5.1030 - 00960 - 40208 
-.02869 
-_ 00028 
1077 - 0 
1051.5 
1062.5 
1678.0 
1098.2 
61587. 
5.0607 
.01359 
942.42 
932.62 
990.71, 
1012.4 
.ooooo 

5.0383 
--00933 
-20749 
-06114 
1.0391 
-2 - 7902 
39 - 526 
10.091 
616.10 

60023. 
5.0266 
--01232 
21.207 
15.452 
25 ~ 119 
17 - 289 
.06776 

-67.108 

5.0489 
-.00667 
-18329 
- . O M 5 6  
-.03784 
2185.7 
2197.4 
2223.5 
2847.1 
2073.6 
62653. 
4.9621 
-.00771 

1944 - 9 
1988.0 
2019.3 
-.On492 

1383.0 

5 - 0842 
-.00678 
-09372 
-01315 

-17.386 -_ 69994 
3-3822 
611.07 
36-108 
60051. 
5.0012 
--.00661 

-2.63 65 

-5.5810 
.00508 

-002~9 

-5.2887 

i.56~7 

4.9908 
-00394 
-19 612 
-.03436 
-.02728 
38.899 
40.335 
39.636 
654.03 
103 ~ 06 
60135- 
4.9482 - 02228 
48.616 
45-324 
52.434 
-.02505 

50.25a 

5.2807 
-00633 
.13122 
-.OOS63. 
--00541 
33.820 
21 ~ 443. 
21.051 
653.63 
23.501 
59627. 
5.1919 
-00071 
22.571 
23.299 
23.072 
25.016 
--00816 

- . o o m  1.0~80 -.036i2 -00538 -.01513 --00643 
5.0841 5.0924 4-9930 5-0462 4.9983 5.2271 

5- 1143 
-00865 
-21360 
-.01130 -_ 00365 
24.142 

4.7537 
599.93 
30-996 
59524. 
4.9886 
-0'0951 
11.935 
14.681 
12.293 
8.0056 
--.00073 
-.00071 
4.9890 
-01845 

6.8842 

5 ~ 0033 - 00008 
-02001 - 00151 
-00155 
-35603 
-30466 
-25010 
579.03 

59302. 

.00005 

.32329 
-33964 
-35926 
-28681 
-00157 
.00159 

-00023 

-34687 

4.8690 

c.8832 

-48254 - .01022 
-01778 
-10838 
~ 10202 
-7.8742 
3.7209 
-2 - 3817 
47.950 
46.849 
5018.0 
.42086 
-.00374 
-9 - 8632 
-7.500'7 
-62689 
-9 ~ 0274 
-10670 - 09242 
~ 42864 
-.00771 

5.1306 
-.00033 
.02000 
-00165 
-00207 
-.go102 
-26052 
-.02418 
601.63 
-1-5878 
59838. 
5.0217 
-.00044 
.12590 
-.04725 

~ 16289 
-.38938 - 00223 
.00189 
5.0367 
.00010 

4.9074 
-00920 
,41637 
-.05405 
-.02553 
47.335 
19:022 
-19705 
584.87 
15.579 
59512. 
4.9138 
.00940 - ~ 71576 
-5.1181 
6.3213 
-68691 
-.04071 
-.03893 
4.9166 -. 00178 

10 - 412 
-04165 
-52641 
-04690 
-03971 
90 ~ 780 
42.415 
43 -200 
1234.6 
177.54 
118650. 
10.132 
-03458 
51.146 
78.756 
57iG.87, 
44.600 
-05004 
-06083 
10.148 
-07985 

. - . . . . . .. . . _. _ _  . . I 
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Analysis Report Averages 

WESTINGHOUSE 

06/06/99 11152115 AX 

+++ MO-924 2OOW 

HNF-1674 REV. 0 

1 I W  
2 ICB 
3 LLS 
4 ICSA 
5 ICSAB 
6 S99T000970-L 
7 S99TO00970 
8 S99TO00970-D 
9 S99TO00970-A 
10 S99TOOO970-X 
11 S99T000970-AX 
12 ccv 
13 CCB 
14 S99T000971 
15 S99T000971-D 
i6 S99T000972 
17 S99T000972-D 
16 ICSA 
19 ICSAB 
20 C W  
21 CCB 

5.0736 
-00132 
-10085 
--.00484 
-46818 
2.5481 
-76145 
-64944 
597.80 
-03153 

5 ~ 0101 - 00153 
1.8510 
2.4349 
1.4956 
1-0360 
-.00302 - 46560 
5.0464 
-00325 

59824. 

-01340 
-00068 
-00087 
-01074 
.01121 
-90547 
-59561 
-40646 
1.9299 
-39656 
162.46 
-01407 
-00029 
-87512 
1 - 2410 
~ 77793 
-54748 
-01105 
.01104 
-01a45 
- 00096 

5.0609 
-00069 
-02063 
--00545 
1.0059 
10.537 
6.9616 
7.3306 
612 - 98 
10.982 
59990. 
5.0201 
-00142 
2.9387 
3.1860 
1.5794 
1.5930 
--00501 
1.0023 
5-0656 
-003.04 

4.9122 - 00193 
-01901 
-.00279 
--.00224 
4.0846 
-57689 
-90975 
583-46 -- 05336 
59460 ~ 

&.8250 - 00167 
2.3064 
2.5976 
2.5064 
2.7501 
-.00205 
-.'00051 
4 - 8 5 1 4  
-00334 



06 /09 /99  13:22 "509 372 2929 WESTINGHODSE +++ MO-924 2OOW La 001 

1 IF? 

2 ICB 

3 u s  

4 LCSA 

5 ICSAB 

6 P m I K T J A  

WICP-QC QC 

@ICP-QC QC 

am-w . PC 

@IC?-QC QC 

@ICP-QC QC 

WICP-FO1 soLm 

7 SERDJL S23TOOO963 .O P ..aICPrFDl SOLID 

8 SAMPLE S99T000963 0 F PICP-FO1 S O L D  99000200 U-102 GRAB1 
half les Requested: AG-F-01 , AL-F-01 , AS-P-01 , B-F-01 , BA-F-01'. 

. BE-F-01 , BI-F-01 , CA-P-01 , CO-F-01 , a-F-01 , CO-F-01 , 
a - F - 0 1  , CX-F-01 , FE-F-01 , LA-F-01 , LI-F-01 , MG-F-01 , 
MN-F-01 , MO-F-01 , NA-F-01 , ND-F-01 , NI-F-01 , P-F-01 , 
PB-F-01 . .S-3-01 ~ SB-E-01 7.SE-3-Ql , SI-P-01 I SM-E:01 , 
SR-F-01 , TI-F-03. , TL-F-01 , U-F-01 , V-F-01 , ZN-F-01 . 
ZR-F-01 

9 DUP S99T000963 0 F CCCP-FOI S O L D  

0 F .WIC.-FO1 SOLID 

WICP-QC QC 

12 ICSAB 

13 CCV 

14 CCB 

@ICP-QC QC 

@I(IP-QC QC 

@IC?-QC PC 



06/08/88 1 3 : 2 2  e 5 0 8  372 2828 

. _-. - - 
06/08/99 I2:OZ 

m o o 2  WESTINGHOUSE +++ MO-824 2OOW 

HNF-1674 REV. 0 Pagc- 2 

LABCORE Data Entry Template for Worklist# 30112 ws2 

n 

Sample# R A Test Group* Project 

Final page for worklist # 30112 

Data Entry cdnunatrs: 



06/09/99 13:22 '&?%io9 372 2929 WESTINGHOUSE +++ MO-924 200W @ 003 
HNF-1674 REV. 0 

analysis R e p o r t  summary 06/09/99 02:02:45 PM Page 1 

1 ICV 
2 I C 8  
3 LLS 
4 ICSA 
5 ZCSAB 
6 PREPBLKTJA 
7 S99T000963 L 
S S99T000963- 
9 S99T000963-D 
10 S.99TOOO963-A 
11 599T000963-X 
1 2  S99TOO0963-XX 
13 ICSA 
14 ICSAB 
IS ccv 
16 CCB 

9609B 
96098 
96098 
9609B 
96098 
96098 
96098 
9609B 
9609B 
96095 
9609B 
,9609B 
9609B 
96098 
96098 
96098 

ICP2 
ICP2 
ICPZ 
ICPZ 
ICPZ 
ICP2 
1-2 
I C P i  
ICPZ 
ICP2 
ICPZ 
I C P Z  
ICP2 
ICP2  
ICP2 
ICP2 

06/09 /99 
06 109 199 
06/09/99 
06/09 199 
06 /09 /99 
06 /09./99 
06/09/99 

06/09 /99 
06/09/99 
06/09/99 

06/09 199 
06/09/99 
06 /09/99 
06/09/99 

a s j o s p s  

06/09/99 

12r56 DKS Q 
12-59 DKS Q 
13:02 DKS Q 
13:05 DKS Q 
13108 DKS Q 
13:14 DKS Q 
13r17 DKS S 
13:20 DKS S 
13:23 DKS S 
13-26 DKS S 
13:33 DKS S 
13:36 DKS S 
13-50 DKS Q 
1 3 : 5 2  DKS Q 
13156 D K S  Q 
13:59 DKS Q 

CONC 
CONC 
CONC 
CONC 
COW 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
WNC 

379 

___... . . . ,.. . , , - . 



06/09/99 13:22 e 5 0 9  372 2929 - WESTINGHOJ3E._, +++ HO-924 2OOW @J 004 

Analysis Report 

d Sample N a m e  --_ 

1 I c v  
2 I C B  
3 L i s  
4 ICSA 
5 ICSAB 
6 PRFPBLKTJA 
7 5942000963 L 
8 S99T000963- 
9 S99T000963 D 

10 S99TOO0963-A 
11 S99T000963-X 
1 2  S99TO00963-AX - 
13 ICSA 
1 4  ICSAB 
15 ccv 
1 6  CCB 

,+ Sample N a m e  _ _ _  
1 rcv 
2 I C B  
3 LLS 
4 ICSA 
5 ICSAB 
6 PREPBLKTJA 
7 S99T000963-L 
8 S99T000963 
9 S99T000963-D 

10 S99T000963-A 
11 S99T000963 X 
1 2  S99T000963-AX - 
13 ICSA 
14  ICSAB 
1 5  CCV 
16 CCB 

: Sample N a m e  
.__ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _  

1 I C V  
2 I C B  
3 LLS 
4 ICSA 
5 ICs- 
6 PREPBLKTJA 
7 S99TOOO963-L 

9 599T000963 D 
10 S99TO00963-A 
11 S99TO00963-X 
1 2  S99T000963IAX 
13 ICSA 

a ~ 9 9 ~ 0 0 0 9 6 3  

Averages 

4.9031 4.9377 
-00076 -00639 
-01616 -10711 
-.00051 246.45 - 94611 248 ~ 15 
-003.34 .00754 
-11607 60.183 

' -05553 56.559 
-22624 57.054 
37.833 96.592 
.67579 61.544 
3838.5 4131.1 
-00163 248.61 
-95022 248.51 
4.9608 4.9943 
.00158 -01077 

Bi ca --______ ______I- 

4.9678 5-0875 
-.03126 .00920 
-18973 -23825 
.00073 255.80 
-.00039 256.13 
-.00911 -00993 
-.a9641 3.0120 
-12296 2.1716 
-. le470 1.6137 
40-036 42.967 
-2.4661 5.1673 
4165.1 4091.4 
-02028 258.12 
-.01974 258-29 
5.1048 5.1644 
-.00494 -00992 

CU ELI _ _ _  ________  ________  
5.0434 
.00059 
-01886 - -00048 
-48239 
-00138 
.28642 
-05252 
-09668 
40.714 
139908 
4080.3 
.00015 

-02974 
-00156 
.00153 
-25071 
-25460 
.0004l 
.016OB 
.03418 
-09421 
-26078 
-26082 
24.410 
-25066 

5.0497 5.1260 4.8043 
.00230 -00366 .00002 
-20310 -10658 -09628 
-07937 -00358 -00035 
-03044 -00111 -45530 
-01188 - 00027 - 00036 
2.2401 -00443 .04280 
-39359 -00392 -03859 
-70850 -16523 -04870 
41.090 41.410 37.925 
6.4218 -.22529 .06785 
4150.7 4167.6 4094.0 
.OS654 -00532 .00024 
.04751 -00382 -45802 
5.1292 5.2055 4.9257 
-01390 - 0 0 7 5 9  .00008 

cd Ce co -----_-- 

5 ~ 0390 
.00011 
- 01000 - 00019 
.46259 
-00002 
-02390 
-00357 
-00519 
40.011 
-03237 
4129.2 
-00021 
.46507 
5.0966 
-00017 

cr . 

5.0779 4.9886 4.9798 ' 4.9760 

-00983 -20887 -04157 -02147 
-.00551 -01858 -.00058 -.00149 
-92984 -01345 .46108 -46602 
.00010 --00072 -,00094 .00139 
-.03624 --13481 --.04072 14.752 
-01560 -01958 .02262 14.483 ' 

-06827 -68538 - 13402 16.655 
41.574 40.087 60-611 55.086 
-53002 1.8094 -44547 15.125 
4115.1 4084.9 4102.2 4122.9 
-.00630 .00950 -00088 -.00070 

5.1268 5-0809 5-0307 5.0329 
-00056 -00484 --00120 .00034 

.ooo52 .ooooa . -00096 .ooosa, 

-93823 -01459 .46so6 -47238 

Fe K LC L i  ____--__ ___-_-__ 
5 - 0324 
.00050 
-09989 
97.521 

.00272 
5.2898 
5.1765 
5.1015 
45.974 
5-7261 
4094.0. 
98.469 

97.785 

5.1248 
.24880 

Q.63128 
.14955 
-.07662 

Q269.93 
10955. 
10336. 
12304. 
10437. 
10836. 
14727. 
-36004 

5-0470 
-00044 
-10232 
-. 00469 
-.00549 

~ 00021 
-04945 

-14959 
40.558 
-63914 
4092 - 8 
-. 00687 

.026a3 

4.9772 
-00145 
-02142 
.00353 
:97540 
-00036 
-07382 
-04038 

39 - 122. 
-40874 
4076.5 
-00372 

-07758 

. . . .  L b . . . . i  .... ~ i: ... __- .- . .. I 
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HNF-1674 REV. 0 

06/09/99 02:02:45 PM Page 3 Rnalysis Report Averages 

n' Sample Name cu BU Fe K La Li _ _ _  ____---------------- -------- -------- -------- _---___- __----__ 

14 ICSAB 
15 CCV 
16 CCB 

-48452 -25473 98.305 -17404 -.00599 -97713 
5.1333 -03023 5.0676 5.0597 5 .1346  5.0770 
-00082 .00033 -00157 --07287 -.00028 -00054 

1 ICV 
2 ICB 
3 u s  
4 ICSA 
5 ICSAB 
6 PREPELKTJA 
7 S99T000963 L 
8 599T000963- 
9 S99T000963-D 
10 599T000963 A 
11 S99TOO0963IX 
12 S99T000963-AX 
13. ICSA 
14 ICSAB 
15 CCV 
16 CCB 

5.0333 
.00244 
-23.006 
252.85 
253.19 
-00204 
-.25138 
-09064 
1 - 2292 
40.032 
6. 8491 
4106.7 
254.51 
253.96 
5 -0716 
-00251 

4.8108 
-00027 
.01913 
-.00869' 
.42547 
-003.49 
1.0297 
1.0194 
1.0743 
38.938 
1.1291 
4r02.3 
-.00886 
-42749 
4.8571 
.00011 

5.0308 - 00098 
.lo207 
--.01049 
--01426 - 00014 - 18378 

~ 17230 
- 18845 
41.460 
-20645 
4103.3 
-.00905 

' -.01098 
5.0965 
-.00009 

5.0013 
-.02055 
20313 
188.31 
190.17 
-08759 
375.73 
362 - 01 
356.40 
403 - 68 
372.89 
4425.7 
189.91 
190.31 
5.1010 
-.00612 

4.9988 
-00463 
-20495 
-01660 
.Ox149 
-00538 
1.0969 
.32449 
.a9506 
80.293 
-1.8892 
4059.8 - 01500 
-01715 
5.0823 
.00216 

4.9516 
-00181 
-04260 
--.oos3e 
- 91889 

Q-13240 
,4.4084 
4.1536 
3.0958 
44.603 
6.4149 
4110 - 6 
--.00789 
.92551 
5.0127 
-.00301 

9 Sample N2me P Pb S Sb se Si _ _ _  _______-____-------- -------- -------- -------- -------- -------- ---I--__ 

1 ICV 5-0828 4.9888 5.0149 5.0486 4.9738 5.1538 
2 IC8 -02027 -00058 -00362 .00258 -02871 -01194 
3 LLS -40922 -20135 -19514 .09500 .23563, '-12944 
4 ICSR -.00699 -05212 --.03496 -00389 -.Ole29 -.00387 
5 ICSAB -.01184 1.0084 -.03558 -00193 -.00471 -.00890 
E PREPBLKTJA .01063 -00348 -.00793 -.00899 -022.95 -01162 
7 S99T000963 L 16.112 -.31870 12.280 -.34776 3.1559 2.3339 
8 S99T000963- 13.481 -.09267 12.833 -02803 -91701 1.2242 
9 S99T000963 D 13.566 -64089 12.861 -46140 1.7349 1.4226 

11 S99TOOO963-X 20.716 3.7608 9.9200 2.8231 13.073 4.7109 
12 599T000963 AX 4157.3 4113.8 4154.8 4142.8 4145.8 ' 4036.3 
13 ICSA -.00669 -05598 -.03727 --00193 -00402 -.IS0551 
14 iCSAB .00035 1.0270 -.03279 -.00112 -.00172 -.00747 
15 ccv 5.1665 5.0257 5.0719 5.1230 5.0512 5-2028 
16 CCB -02260 - - .00445 -.00333 .00161 -03482 -00414 

10 S99T000963IA ss.ia6 40.383 53.519 41.678 41.323 83.722 

- 

n' Sample Nzme Sm sr Th Ti T1 v _ _  ___________-_---____ -------- -------- -------- -------- --___--_ 

BO05 

1 ICrr 
2 IC8 
3 LLS 
4 ICSA 
5 1CSP.B 
6 PREPBLKTJA 
7 S99T000963-L 

5.0441 4.9109 -60888 5.0429 a-9044 10.203 

.20725 -01978 -02581 -02064 -42624 .51091 
--.00346 -00165 -09761 -00248 -.OS407 .12054 
-.01445 -00164 -0,9061 -00187 --04949 -08840 

. .00252 .COO03 -01028 .00080 -02118 -.OK914 
-35691 -01169 1.7666 .11976 -84093 13.072 

-01447 .00012 -0oe32 .001oa .0017s -04380 

181 
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WESTINGHOUSE +++ MO-924 2OOW 

HNF-1674 REV. O 
06/09/99 02;02:45 PH page 4 

8 S99T000963 
9 S99T000963 D 
10 S99T0009631A 
11 SY9TOOO963-X 
12 5991000963 AX 
13 ICSA 
14 ICSAB 
15 CCV 
16 CCB 

- 

.35469 -01707 

.77597 -02217 
40.626 39.290 
3.0079 -02382 
4104.2 4077.3 
-.00665 -00157 
-.00993 -003.62 
5.1356 4.9951 
.00226 .OOOOO 

-60622 
1.4857 
3.8460 
6.5200 
320.25 
-09933 
-10226 
.41838 
-00759 

-05077 
-09585 
40.805 

~ 19696 
4092 ~ 7 
-00264 
.00265 
5.1192 
-.00011 

-57636 11.135 
--00342 12.326 
39-720 92.828 
6.3719 21.570 
4122 - 0 8144.2 
7-06909 -09839 
-.02559 -09712 
4-9530 10.363 
--.00440 .00564 

1 .ICV 
2 IC8 
3 LLS 
4 ICSA 
5 ICSAB 
6 PREPBLKTJA 
7 S99T000963-L 

9 S99T000963-D 
10 S99T.000963-A 
11 S99T000963-X 
12 S99T000963-XX 
13 ICSA 
l e  ICSAB 
15 ccv 
16 CCB 

a ~99~000963 

5.0160 -01318 5.0116 4.8511 
-00254 .00060 .00049 .00097 
.09967 -00064 -02048 -01786 
-.00435 -01039 -.00638 -.00216 
-46359 .00986 -99261 -.00255 
-00062 
.07935 
-06837 
-15519 
40.738 
-76849 
4099.6 - - 00519 
-46525 
5.0768 
,00007 

.. 

-.00012 
-02664 
.04035 
-06883 

~ 13768 
-15186 
10 - 774 
.01032 
-01040 
.01287 
-.00015 

-00027 
-18211 
-06531 
-09466 
41.284 
.59974 
4110-3 - - 00633 
-99811 
5-05.03 
-00058 

-.00030 
-06859 - 11467 
-03057 
39.399 
-08667 
4082-3 
-.00248 
-. 00262 
4.9188 
.00004 

,182 



worklistdata2 Version 3.0 01/04/99 
06/14/99 0822 

HNF-1674 R N .  8 Page: I 

LABCORE Completed Worklist Report for Worklist# 30040 

Analyst: kj t Instrument: ICPMS 1 Book#: 9 f a o P -  I 
A-I Method: LA-506-101 Rev/Mod 

Worklist Comment: ICPlMS U-102 (DIRECT) Iso-U 

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

1 Icy 

1 Icy 

2 Icn 
2 ICB 

2 ICB 

2 ICB 

2 ICB 

3 SAMPLE 

3 SAMPLE 

3 SAWLE 

3 SAMPLE 

3 SAnPLX 

4 DVP 

4 DVP 

4 DUP 

4 DUP 

4 DUP 

S99T000973 

S99T000973 

S99T000973 

S99T000973 

S99T000973 

S99T000973 

S99T000973 

S99T000973 

S99T000973 

S99T000973 

0 

0 

0 

0 

0 

0 

0 

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

W U - Q C  

W U - Q C  

-01-QC 

W U - Q C  

m s u - Q C  

m S U - Q C  

W I T - Q C  

W U - D l  

W D - D l  

W U - D l  

W U - D 1  

mSU-Dl 

W U - D 1  

W U - D 1  

W U - D 1  

W U - D l  

WIT-D1 

U235 

U238 

0233 

U234 

U235 

U236 

U238 

0233-01 

0234-01 

U235-Dl 

U236-D1 

U238-Dl 

U233-Dl 

U234-Dl 

U235-Dl 

11236-Dl 

U238-D1 

QC 

QC 

QC 

QC 

QC 

QC 

QC 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

0.000142 

0.020 

1 

1 

1 

1 

1 

N/A c 

N/A 

N/A c 

N/A 

N/A c 

<1.22e-1 

s1.22e-1 

s1.22e-1 

<1.63e-1 

l.lle+Oo 

5 SPK-POST S99T000973 0 D W U - D l  U235-Dl LIQUID 0.0001422 

5 SPK-WST S99T000973 0 D W U - D 1  U238-Dl LIQUID 0 . 0 2 0  

6 SAMPLE 

6 SAMPLE 

6 SAMPLE 

6 SAMPLE 

6 SAMPLE 

7 DVP 

7 DVP 

7 DVP 

7 DVP 

7 D m  

8 SAMPLE 

8 -E 

8 SAMPLE 

8 SAMPLE 

8 SAnPLB 

9 DUP 

9 DUP 

9 DVP 

9 DVP 

9 DVP 

10 ccv 
10 ccv 

S99T000974 

S99T000974 

S99T000974 

S99T000974 

S99T000974 

S99T000974 

S99T000974 

S99T000974 

S99T000974 

S99T000974 

S99T000975 

S99T000975 

S99T000975 

S99T000975 

S99T000975 

S99T000975 

S99TO00975 

S99T00'0975 

S99T000975 

S99T000975 

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

O D  

0 

0 

W U - D 1  

W U - D 1  

W U - D 1  

W U - 0 1  

W U - D 1  

W U - D 1  

W U - D 1  

W U - D l  

WSU-Dl 

m S U - D l  

'BIMSU-DI 

W U - D 1  

W U - D l  

W U - D 1  

mSU-Dl 

@LSU-Dl 

W U - D l  

W U - D l  

W U - D l  

W U - D 1  

W U - Q C  

W U - Q C  

U233-D1 

U234-Dl 

U235-Dl 

U236-Dl 

U238-Dl 

U233-D1 

U234-Dl 

U235-Dl 

0236-01 

U238-Dl 

U233-Dl 

U234-Dl 

U235-D1 

U236-Dl 

U238-Dl 

U233-Dl 

0234-01 

0235-01 

U236-Dl 

U238-Dl 

U235 

0238 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

LIQUID 

QC 

QC 

N/A < 

N/A c 

N/A c 

N/A c 

N/A 

<1.22e-1 

c1.22e-1 

<1.22e-1 

c1.63e-1 

8.01e-01 

N/A c 

N/A < 

N/A c 

N/A < 

N/A 

<1.22e-1 

c1.22e-l 

<1.22e-1 

c1.63e-1 

1.30er00 

0.000142 

0.020 

1.60e-04 

2.17e-02 

<1.20e-5 

e1.20e-5 

<1.20e-5 

~1.60e-5 

c1.20e-5 

1.224e-01 

1.224e-01 

1.224e-01 

1.632e-01 

l.lllet00 

s1.22a-1 

c1.22e-1 

c1.22e-1 

cl. 63e-1 

1.19er00 

I. 42e-04 

1.94e-02 

1.224e-01 

1.224e-01 

1.224e-01 

l.632e-01 

8.008e-01 

<1.22e-1 

<1.22a-1 

<1.22e-1 

<1.63e-1 

7.91e-01 

1.224e-01 

1.224e-01 

1.224a-01 

1.632e-01 

1.298er00 

s1.22e-l 

<1.22e-1 

s1.22e-1 

s1.63e-1 

1.26etOO 

1.59e-04 

2.1ee-02 

112.676 % Recovery 

108.500 % Recovery 

U d m L  

UdmL 

ug/mL 

UdmL 

UdmL 

0.122 ug/mL 

0.122 ug/mL 

0.122 U d m L  

0.122 us/& 
0.163 us/& 

RPD 

RPD 

RPD 

RPD 

6.957 RPD 

99.859 % Recovery 

97.000 % Recovery 

0.122 US/& 

0.122 ug/mL 

0.122 ug/mL 

0.122 ug/mL 

0.163 ug/mL 

RPD 

RPD 

RPD 

RPD 

1.256 RPD 

0.122 ug/mL 

0.122 ug/mL 

0.122 ug/mL 

0.122 ug/mL 

0.163 ug/mL 

RPD 

RPD 

RPD 

RPD 

3.125 RPD 

111.972 % Recovery 

109.000 % Recovery 

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



worklistdata2 Version 3.0 01/04/99 Page: 2 
06/14/99 0822 HNF-1674 REV. 0 

LABCORE Completed Worklist Report for Worklist# 30040 
Seq Type Sample# R A Test Matrix Actual Found DLorYield Unit 

11 CCB 0 W U - Q C  U233 Q c  1 r1.20e-5 “dmL 
11 CCB 0 W U - Q C  U 2 3 4  QC 1 <1.20e-5 ua/mL 
11 CCB 0 -0-QC 0235 QC 1 c1.20e-5 US/& 

11 CCB 0 W U - Q C  11236 QC 1 c1.60e-5 UdmL 

11 ccn 0 W U - Q C  U238 QC 1 s1.20e-5 W/mL 

Final page for worklist# 30040 

Analyst Signature Date Analyst Signature Date 

+Y/f 
Reviewer Signature Date 

Units show for QC (BLWBKG) may not reflect the actual units. 

184 



moo1 

Method: LA-506-101 Rev/Mod k\ 
Worklist Camnent: ICP/MS U-I02 (DIRECT) ISO-U 

S m e  Sample# R A Test Matrix Group# Pro j ec t 

2 ICB @MSU-QC QC 

3 SAMPLE S.99TD00973 0 .D @MSU-Dl LIQUID 99000200 U-102 GRAB1 1 
Analytes Requested: U233-D1 , U234-Dl , U235-Dl , U236-D1 , U238-DI 

4 DUP S99T000973 0 D @MSU-Dl LIQUID 

5 SPK-POST S99T000973 0 D aMSU-Dl LIQUID 

6 SAMPLE S99T000974 0 D @MSU-Dl LIQUID 
Analytee Requested; U233-Dl , U234-D1 

7 DUP S99T000974 0 D @MSU-Dl LIQUID 

8 SAMPLE S99T000975 0 D eMSU-Dl LIQUID 
Analytes Requestedr U233-D1 , U234-D1 

9 DUP S99T000975 0 D @MSU-Dl LIQUID 

10 ccv @MSU-QC QC 

11 CCB @MSU-QC QC 

I 99000200 U-102 GRAB1 
U235-D1 , U236-Dl , U238-D 

99000200 U-102 GRAB1 
U235-D1 , U236-Dl , U238- 

f65 



0 6 / 0 9 / 9 9  13:12 FAX 3721143 28 HALL m o o 2  

page 1 
- I 

Xalysis Report HNF-1674 REV. 0 
06/09/39 10:14:23 

Schod: MS TUNE Sample Name: ms-tune Operator : 

amment : u n  Time: 06/09/99 10:13 T y p e :  Unk Mode: I N T  Corr.Fact: 1.000000 
~ 

- 

I 

l e m  
i n e  
n i t s  

-"g 
tddev 
RSD 

=i 
:2 
1 3  
=+4 
$ 5  
+ 6  
#7 
#8 
# 9  
#10 

In t.1151 
115/pu1s+ 

CtS/S 
104 3 0 0 1. 

1809;. 
1.73% 

102100'. 
105500!. 
l05800i. 
102800. 
101900. 
103300. 
103800. 
105300. 
107300. 
105400. 

. .  



@I003 
06/09/99 13:13 FAX 3721143 2B HALL HNF-1674 H t V .  U 

06/09/99 10:19:39 I page 1 xalysis Report 

e t h o d :  ISOU Sample Name:  BLANK Operator  : 
Xmment : 
?In T i m e :  06/09/99 10:18 Type: S td  Mode: IR Corr.Fact: 1 . 0 0 0 0 0 0  

2 3 6 i p u l s e  
CtS/S 
4.322 
1.218 
28.18 

3.707 

lem 
i n e  

- n i t s  
-vg 
:tddev 
-RSD 

=1 
E2 
i 3  
44 
$ 5  

I n t .  Std. 
Line 
Jnits 
Avg 
Stddev 
%RSD 

=#I 
#Z 

# 4  
#5 

# 3  

U [2331 
2 3 3/pui se 

C t S / S  
5.940 
.a92 

15.02 

6.565 
5.263 
7.204 
5.376 
5.293 

Ir [1931 
193 / p u l s e  

CtS/S 
3.9421 
.0731 

1.8535 

3.9606 
3. a949 
3.8866 
3.9061 
4.0622 

U-[2341 
2 3 4 / pu l se  

CtS/S 
5.609 
.454 

8.098 

6 .  3.12 
5.520 
5.532 
5.632 
5.047 

U [235] 
23 57pulse  

5.722 
.882 

15.42 

Cts/S 

5.302 
5.007 
5.146 
6.016 
7.139 

U [2381 
23 a ipu i se  

CtS/S 
6.392 
,991 

15.51 

7.575 
5.007 
7.076 
6.272 
6.031 

i 



0 6 / 0 9 / 9 9  1 3 : 1 3  FAX 3721143 2B HALL 

Standardzn Report 0 6 / 0 9 / 9 9  1 0 : 1 9 : 5 1  zthod : ISOU 
HNF-1674 REV. 0 

Date Stdized 
0 6 / 0 9 / 9 9  1 0 : 1 9 : 3 6  

Correlation 
1.0000000 

1 Name slope Y-int 
[ 2 3 3 1  6 7 9 . 1 3 6 6  5 . 9 4 0 2  - 

Difference 
cone % 
0 0 
0 0 

Signal 
(SI IR 
5 . 9 4 0 2  
4 8 8 . 8 1  

tandard 
Name 
lank 
OOppb U 

concentration 
stated Found 
0 0 
0.711 0 . 7 1 1  

U 12331 
0 

s)  I;i4 OD1 0 - Concentrat ion 

Slope Y - int 
679  . .6031 5 . 6 0 8 6  

Correlation 
1.0000000 

Date Stdized 
0 6 / 0 9 / 9 9  1 0 : 1 9  

sl Name 
J - [2341 

Standard 
Name 

3 l a n k  
lOOppb U 

6 

Concentration 
Stated Found 
a 0 
0 . 7 1 1  0 . 7 1 1  

.Difference 
Cone % 
0 0 
0 0 

Signal 
( S )  IR 
5 . 6 0 8 6  
4 8 8 . 8 1  

U [2341 
D 

Concentration ( S )  I;i40D10 

Correlation 
1 .0000000  

Date Stdized 
0 6 / 0 9 / 9 9  1 0 : 1 9  

51 Name 
U - [ 2 3 5 1  

Standard 
Name 

Blank 
lOOppb U 

Slope Y-int 
6 7 9 . 4 4 3 5  5 . 7 2 2 0  6 

Concentration 
Stated Found 
0 0 
0.711 0 . 7 1 1  

Difference 
Cone % 
0 0 
0 0 

Signal 
(S) IR 
5 . 7 2 2  
4 8 8 . 8 1  

U I2351 
0 . 

Concentration (s )  1;i40D10 

Correlation 
1 . o o o o o o o  

Date Stdized El Name 
U-[2361 

Standard 
Name 

Blank 
1OOppb U 

Slope Y - int 
6 8 1 . 4 1 2 7  4 . 3 2 1 9  0 6 / 0 9 / 9 9  10319336  

Concentration 
Stated Found 
0 0 
0.711 0.711 

Difference 
Cone % 
0 0 
D 0 

Signal 
( S )  IR 
4 . 3 2 1 9  
4 8 8 . 8 1  

Concentrat ion (s) 1;i40D10 



@ 005 2B HALL 0 6 / 0 9 / 9 9  1 3 : 1 3  FAX 3721143 
P HNF-1674 REV. 0 1 

zthod : ISOU Standardzn Report j 06/09/99 10:19:51 Page 2 

1 Name 
- [ 2 3 8 1  

Slope Y-int 
645.4896 6.3920 

Correlation Date Stdized 
1. 0000000 06/09/99 10:19:3k 

Tandard concentration Difference 
Found Cone 3 

iank 0 0 0 0 
OOppb U 99.3 99.3 0 0 

Name Stated 

U 12381 
0 

S7PPomm Concentration 

Signal 
(S) IR 
6.392 
64104 

I 
I 



006 
2B HALL 06/09/99 13:13 FAX 3721143 

__- HNF-1674 REV. 0 I 
Talysis Report 0 6 / 0 9 / 9 9  10:23:13 Page 1 

I 
I s t h o d :  I S O U  Sample Name: lOOppb U 

Dmment : 
u n  T i m e :  06/09/99 10:21 T y p e :  S t d  Mode: I R  

1 e m  
.ine 
I n i t s  
-vg 
;tddev 
:RSD 

:1 
E2 
t3 
44 
+5 

U [2333 . U-[2341 U L2.351 
233ipulse 234 /pulse 2357pulse 

C t S / S  C t S / S  c ts / s  
453.6 453.6 453.6 
8.0 8.0 8.0 

1.768 1.768 1.768 

442.6 442.6 442.6 
450.1 450.1 450.1 
458.7 458.7 458.7 
463.5 463.5 463.5 
453.0 453.0 453.0 

I n t .  Std. Ir11931 
L i n e  193/pulse 
LTnits c ts / s  
9vg 4.0250 
9 t d d e v  ,0590 
%RSD 1.4670 

#l 
=#2 
#3 
#4 
# 5  

4.0232 
3.9544 
3.9800 
4.0780 
4.0893 

Operator : 

Corr.Fact: 1 . 0 0 0 0 0 0  

U [ 2 3 6 :  
236/pulsc 

453.1 
8 . '  

1.76' 

cts/: 

442. 
450. 
458. 
463. 
453. 

U_[238l 
23 8 /pu lse  

C t S / S  
59890. 
1168. 
1.950 , 

I 57900. 
60990. 
60100. 
60270. 
60170. 

690 



ZB HALL _- 06/09/99 13:14 FAX 3721143 
BO07 

standardzn Report 0 6 / 0 9 / 9 9  1 0 : 2 3 : 4 8  i page 1 
HNF-1674 REV. 0 

sthod : ISOU 

1 Name Slope Y- int 
I2331 629 .5695  5 . 9 4 0 2  - 

tandard concentration 

lank 0 0 
Name stated Found 

OOppb U 0 . 7 1 1  0 . 7 1 1  

U t2333 
n - 

s )  , ; i O O D l "  
Concentration 

31 Name Slope Y- int 
3 I2341 630 .0359  5 .6086  

Standard Concentration 
Name Stated Found 

3lank 0 0 
XOOppb U 0.711 0 . 7 1 1  

- 

u I2341 
0 - 

Concentration ( S )  I 3 O O D 1 D  

El Name Slope Y- int 
U - [2351 629 .E765 5 . 7 2 2 0  

Standard Concentration 

Blank 0 0 
lOOppb U 0 . 7 1 1  0 . 7 1 1  

Name Stated Found 

U 12351 
n - 

Concentration (S)  I;iooD1O 

El Name Slope Y - int 
iT - [2361 631 .8456  4 . 3 2 1 9  

Standard Concentration 
Name Stated Found 

Blank 0 0 
1OOppb U 0 . 7 1 1  0 . 7 1 1  

Concent.ration ( S )  A O O D 1 0  

Correlation 
1 .0000000  

Difference 
Cone % 
0 0 
0 0 

Correlation 
1.0000000 

Difference 
Conc s 

0 '0 
0 0 

Corr'e lat ion 
1 . 0 0 0 0 0 0 0  

Difference 
Cone % 
0 0 
0 0 

Correlation 
1.0000000 

Difference 
Cone % 
0 0 
0 0 

Date Stdized 
06 /09 /99  10;23:1$ 

Signal 
(SI IR 
5 . 9 4 0 2  
'453.56 

i 
I 

0 6 / 0 9 / 9 9  1 0 : 2 3 :  1 
Date Stdized i 

! Signal 
(SI IR 
5 . 6 0 8 6  
4 5 3 . 5 6  

Date Stdized I 

0 6 / 0 9 / 9 9  1 0  :23  ::11 

Signal 
( S )  IR 
5.722 
453 .56  

I 

Date Stdized 
0 6 / 0 9 / 9 9  1 0 : 2 3 : 1 1  

Signal 
(S) IR 
4 . 3 2 1 9  
4 5 3 . 5 6  

391 



06/09/99 13:14 

s thod  : ISOU 

2B HALL FAX 3721143 

_- n N F - 1 6 7 4  RN. 0 @ 0 0 8  

Standardzn Report 06/09/99 10:23:48 page 2 

1 Name Slope Y-int Correlation Date Stdized 
603.0281 6.3920 1 . o o o o o o o  

t andard Concentration Difference 
Name Stated Found Cone % 

-lank 0 0 0 0 
OOppb U 99.3 99.3 0 0 

06/09/99 10:23: 

Signal 
(S) IR 
6.392 
59887 

Concentration S F ?E* Omis 

i 

892 



la 009 2B HALL -~ 0 6 / 0 9 / 9 9  13:14 FAX 3721143 

-.  0010 .0036 
- .  0030 '. 0031 
- .  0019 . 0002  

nalysis Report 

ethod: ISOU Sample Name: blank 
omment: background 
_un Time: 06/09/39 10:28 Type: Unk 

. 0 0 1 4  

.0014 
- .0016 

:lem 
, in@ 
hits 
avg 
3 t ddev 
sRSD 

$1 
=t2 
.t3 
44 
#5 

U [2331 U-[2341 

PPb PPb 
23 37pui se 234 /pulse 

-. 0 0 0 7  - .a009  
.OOlO . .0022 
140.3 234.4 

- . 0 0 1 5  - .  0 0 3 0  
-. 0 0 2 0  . 0 0 0 6  
. O O O l  . 0 0 0 7  

- .  0006 .0007 
. 0 0 0 3  - .0036 

Int. Std. Ir[1931 
L i n e  19 3 /pulse 
T n i  t s CtS/S 
Avg 3.9751 
Stddev .0650 
%RSD 1.6346 

#1 4.0152 
#2 3.9424 
# 3  4.0633 
#4 3 . 9 5 7 6  
# 5  3.8969 

06/09/99 10:29:50 Page 1 
HNF-1674 km. 0 

operator: kj t 

Mode: CONC Corr.Fact: 1.000000 
I 

u 12351 U 12361 I U-[2381 
2 3  pulse 2367pulse I 238/pulse 

PPb 
- .  0015 
.0011 .0014 
74.71 61.62 

PPb 
. 0 0 0 3  
.0020 
774.2 

E93 



06/09/99 13:15 FAX 3721143 

ialysis Report 

s t h o d :  I S O U  Sample Name: I C V  
o m m e n t :  iso-u ICs 
un Time: 06/09/99 10:31 Type: Unk 

lem 
i ne  
nits 
v9 
t ddev 
RSD 

nt. S t d .  
,ine 
J n i t s  
3vg 
2 t ddev 
zRSD 

il 
t2 
i i 3  
$4 
$5 

2B HALL 

U [2331 U [2341 
233ipuise 2 3 4ipu 1 s e 

PPb PPb 
- .0003 .0016 
.0014 .OOlO 
397.5 64.05 

- .  0011 
- .0022 
.0013 

- .  0002 
.0004 

Ir [1931 
193 /pulse 

C t S / S  
3.9240 
,0684 

1.7436 

3.9072 
3.8326 
3.9181 
3.9386 
4.0233 

.0013 

.0027 

. 0014  

.0002 
-0025 

Mode: CONC 

U [235] 
2357pulse 

.1602 
' . 0 0 5 0  
3.136 

ppb 

,1567 
.1639 
.1664 
.1602 
.1541 

U 12361 
2367pulse 

.0044 

.0014 
32.34 

PPt 

.004? 

.'0045 

.0063 

.0024 

.004C 

U [2381 
2387puls.e 

21.73 
. 6 6  

3.040 

PPb 

22.04 
21.55 
20.78 
22.58 
21.69 

.is4 



HNF-1674 RN. 0 mol l  06/09/99 13:15 FAX 3721143 _ _ _  2B HALL 

nalysis Report 0 6 / 0 9 / 9 9  10:40:22 page 1 

Sample Name: icb Operator: kj t sthod: ISOU 
Zmment: 2% nitric 

Mode: CONC Corr . Fact :dn Time: 06/09/99 10:39 Type: Unk . .  

lern 
ine 
nits 
vg 
tddev 
RSD 

-1 
2 
-3 
=4 
- 5  

Int. Std 

Jnits 
qvvg 
3tddev 
%RSD 

=+I 
3 2  
=+3 
Y 4  
w5 

U-[2331 
23 3 /pulse 

PPb - . 0 0 0 8  
.0017 
217.5 

- .  0031 
- .  0015 
- .  0004 
.0015 

- .  0004 

Ir [I931 
193/pulse 

CtS/S 
3.9154 
.0946 

2.4164 

4.0244 
3.9788 
3.8698 
3.9216 
3.7821 

U [2341 
2347pulse 

- .  0011 
.0018 
170.0 

- .OOlO 
- .0019 
- .  0025 
- .0018 
,0020 

PPb 

U [2353 
2 3 57pu 1 se 

PPb 
- . 0 0 0 3  
.0021 
659.4 

- .  0034 
. 0 0 2 1  

- .  0005 
. 0 0 1 2  

- ,0011 

U [2361 
2 3 6ipui 

PPb 
,0019 
. 0 0 2 0  
104.8 

.0004 
- i 0 0 0 3  

, 0 0 2 6  
,0045 

. OOZC 

295 

1.000000 

U [2381 
2387pulse 

PPb 
- .  0001 

. 0017  
1386. 

.0022 
- .  0002 
- .  0022 

, 0 0 0 6  
- . O O l O  



HNF-1674 RRI. 0 m o l 2  

74.02 33.92 

.OOlO .0037 

.0042 .0027 

.0004 .0061 

.0018 .0033 

2B HALL ___ 0 6 / 0 9 / 9 9  13:15 FAX 3721143 
- 

n a l y s i s  Report 06/09/99 10:42:31 page 1 

tethod: I S O U  Sample Name: s99t000973 Operator: k j t  

6.775 

.1019 

.1070 
,1211 
,1096 

zomment: 10201 df 
'un Time: 06/09/99 10:41 Type: Unk 

31em U_l2331 U- L2341 
Line 233/pulse 234/pulse 
J n i t s  PPb PPb 
qvg . 0 0 0 5  .OOlO 
3tddev ,0011 . 0 0 2 5  
kRSD 215.4 265.9 

#1 
a2 
Ji3 
# 4  
# 5  

. 0 0 0 5  - . O O O l  

.0018 .OOll 

.0016 - .0022 
- . o o o z  .0048 
- .  0009 .0011 

I n t .  Std. Ir [1931 
L i n e  193/pulse 
-Units Cts/S 
A"g 3.3468 
Stddev .2118 
%RSD 6.3286 

#1 
# 2  
# 3  
#4 
#S 

3.6917 
3.3352 
3.1797 
3.3601 
3.1672 



HNF-I674 REV. 0 i m o l 3  
2H HALL -- 06/09/99 13:15 FAX 3721143 

0 6 / 0 9 / 9 9  10:45:46 page 1 na lys i s  Report 

e thod:  I S O U  Sample Name: s99 t000973-d  Operator : kj t 
a m e n t :  1 0 2 0 1  df 
un Time: 0 6 / 0 9 / 9 9  1 0 : 4 4  Type: Unk , Mode: CONC Corr-Fact:.. 1.000000 

.lem 
, ine 
h i t s  
5vg 
3tddev 
=RSD 

I i l  
42 
43 
#4 
3 5  

i n t .  Std.  
Line 
Units 

Avg 
3 t ddev 
%RSD 

#1 
# 2  
#3  
#4 
#5 

u 12331 

PPb 
23 37pulse 

. 0 0 0 2  

.0017 
8 2 2 . 2  

.OOOl 

.ooze 
- ,0018 
,0019 

- . O D 1 1  

Ir [1931 
193/pulse 

CtS/S 
3.0011 

. 3 3 2 0  
1 1 . 0 6 4  

2.4971 
3 . 0 5 2 0  
3.2444 
2.8789 
3 . 3 3 3 2  

u t2341 
2 3 47pui s e  

PPb 
. 0 0 0 6  
.0018 
2 8 3 . 8  

.0022 

. 0 0 2 3  
- .  0013 

.0013 
- .0013 

- , 0 0 0 8  
- . 0 0 0 2  
.0046 
. 0 0 3 0  

- .  0 0 3 6  

. 0 0 2 8  .1163 

. 0 0 0 7  .0143 
2 3 . 3 8  I 1 2 . 3 2  

.0033 1 , 1295  

. 0 0 2 2  I ,1049 

.0019 1 . 1 1 3 1  

. 0 0 3 3  1 ,1328 

1 

. 0 0 3 1  j ,1011 
1 



m o l 4  

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

HNF-1674 REV, 0 2B HALL 06/09/99 1 3 : 1 6  FAX 3721143 ___ 
page 1 xalysis Report 06 /09 /99  1 0 : 4 8 : 1 9  j 

e t h o d :  ISOU S a m p l e  N a m e :  s99t000973-a  Operator : k3 t 
Srnrnent: 1 0 2 0 1  df 
un Time: 0 6 / 0 9 / 9 9  1 0 : 4 7  Type: Unk 

1 e m  
me  

- n i t s  
-vg 
-tddev 
RSD 

-1 
=2 
!3 
-4 
E5 

E n t .  S t d .  
,ine 
J n i t s  
7vg 
3tddev 
5RSD 

#1 
b2 
yt3 
4 4  
# 5  

u-12331 
23  3 /pulse 

PPb 
. 0 0 1 3  
. 0 0 1 4  
1 0 5 . 6  

.. 0012  
, . 0 0 1 6  
- , 0 0 0 7  

. 0 0 3 2  

. 0 0 1 2  

I r E 1 9 3 1  
1 9 3 /pul se 

C t S / S  
3 . 0 1 2 4  

. 1 3 1 4  
4 . 3 6 0 7 '  

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

U L2341 
2 3 4 7 p u i  se 

PPb 
. 0 0 5 9  
. 0 0 2 5  
4 2 . 7 0  

.0074  

. 0 0 7 9  

. 0 0 3 0  

. 0 0 3 2  

. 0078  

Mode: CONC C o r r . F a c t : j  1 . 0 0 0 0 0 0  

u 12351 
2 3  5/puise 

ppb 
.1416 
. 0 0 5 0  
3 . 5 6 3  

.1442  

.1347  

.1474  

.1383  

- 1 4 3 5  

U 12361 
2 3  6/pul se 

PPb 
.0081 
.0015 
1 7 . 9 9  

. 0 0 8 4  

. 0 0 9 6  

. 0069  

. 0 0 9 4  

. 0 0 6 3  



HNF-1674 REV. 0 , Lao15 0 6 / 0 9 / 9 9  13:16 FAX 3721143 _ _  2B HALL 

nalysis Report 06/09/99 10:57:12 page 1 

Iethod: ISOU Sample Name: s99t000974 Operator: lijt 
Z o m m e n t :  10201 df 
Zun Time: 06/09/99 10:55 m e :  Unk Mode: CONC ' C o r r . F a c t !  1 . 0 0 0 0 0 0  

S l e m  u-t2331 u- [2341 U_[235l U t2361 12381 

J n i t s  PPb PPb ppb PPb PPb 
qvvg .0007 .0004 . O O l O  .0027 .0785 

2RSD 169.5 424.3 69.95 83.43 j 2.028 

A n e  233/pulse 234/pulse 235/pulse 2367pulse 23~7pulse 

3tddev .0011 .0017 .0007 .0022 1 .0016 

.oooo .OOOl .0012 .0003 
- . 0 0 0 8  .0017 .0013 .0042 
.0017 - .0010 .0002 .0031 

Yl 
#2 
# 3  
#4 
# 5  

.0770 
,0778 
. 0 7 7 3  

T n t .  S t d .  
Line 
Units 
.Avg 
Stddev 
%RSD 

#1 
# 2  
#3 
#4 
# 5  

3.7707 
3.5013 
3.4235 
3.4662 
3.3470 



HNF-1674 R N .  O B O I S  2B HALL 0 6 / 0 9 / 9 9  13:16 FAX 3721143 - 

2alysis Report 06/09/99 11:01:03 page 1 

.0047 

.0017 
34.95 

sthod: ISOU Sample Name: s99t000974-d Operator: kjt 
yment: 10201 df 
An Time: 06/09/99 10:59 Type: Unk Mode: CONC Corr.Fact : '  1.000000 

lem U I2331 
-me 2 33-jpulse 
nits PPb 

- .  0 0 0 1  vg 
tddev .0016 
RSD 1782. 

1 
2 
3 
4 

.5 

- .  0001 
- .0014 
- .  0019 

.0009 

.0020 

Int. Std. Ir [1931 
L n e  19 3 /pulse 
Jnits CtS/S 

qvg 3.1672 
Xddev .1303 
% RSD 4'. 1130 

3.0517 
3.0764 
3.3792 
3.1387 
3.1899 

U [2341 
2 347pulse 

.0012 

.0014 
118.7 

PPb 

,0016 
.0027 
.OOlO 

- .0011 
.0015 

U [2351 
23  pulse 

PPb 
- .0003 
.0007 
216.6 

. o o o o  
, 0 0 0 5  

- .0013 
.oooo 

- .0009 

U [2381 
2387pulse I 

PPb i ,0775 
, 0087  
11.20 

. 0 8 7 8  

.0703 

.0672 

.0834 

.0788 

I 

200 



06/09/99 13:17 FAX 3721143 

7 a l y s i s  Report 

2B HALL 
HNF-1674 REV. 0 

06/09/99 11:07:56 

zthod: ISOU Sample Name: s99t000975 
Xmment: 10201 df 
an Time:  06/09/99 11:06 Type: Unk Mode: CONC 

lem 
ine  
nits 
-Jg 
tddev 
RSD 

n t .  S t d .  
Ane 
h i t s  
5vg 
;tddev 
zRSD 

U L2331 
2337pulse 

PPb 
.0013 
.0022 
166.9 

- .OOlO 
.0011 
.0022 
.0046 

- .0003 

Ir r193.1 
193 /pulse 

cts/s 
3.1540 
.1331 

4.2189 

3.3081 
3.1549 
2.9423 
3 .164'5 
3.2002 

U [234] 
234/puise 

PPb 
- . o o o z  
.0017 
844.2 

- .0007 
- .  0021 
.0024 

- .OOll 
.0005 

U-[2351 
23 5/pulse 

PPb 
.0009 
.0014 
155.6 

- '0009 
.oooo 
.0014 
.0027 
.0013 

Operator : 

C o r r  . Fact  

U- [2361 
2 3 6 /pul se 

PPb 
.0049 
.0023 
45.79 

. 0 0 2 5  

.0055 

.0082 

.0032 

.0053 

23 

I t  

1.000000 

-[2381 
'pulse 

PPb 
.1272 
.OlOO 
7.863 

.1132 

.1392 

.1331 

.1222 

. 1280  

201 



Fa018 HNF-1674 REV. 0 06 /09 /99  1 3 : 1 7  FAX 3721143 28 HALL 

Talysis Report 06/09/99 11:10:06 Page 1 

zthod: ISOU Sample Name: s99t000975-d Operator: kjt 

PPb PPb 
.0019 .0049 
.0021 .0027 

2mment: 10201 df 
In Time: 06/09/99 11:08 Type: Unk 

ppb 
.1237 
.0106 

1 em 
ine 
nits 
“ g  
tddev 
RSD 

1 
2 
3 
4 
5 

nt. Std 
ine 
%its 
-Jg 
tddev 
RSD 

u-r2331 u r2341 
2 3 47pui se 

PPb PPb 
2 3 3 /pu 1 se 

,0017 .0016 
.0027 .0007 
158.4 45.38 

- .  0018 .0022 
.0024 . 0 0 0 6  

- .  0 0 0 2  .OOll 
,0033 .0019 
.0050 . 0021  

Is [1931 
193 /pulse 

Cts/S 
2.9476 
.2662 

9.0321 

2.4999 
3.0924 
3.1867 
2.9418 
3.0173 

Mode: CONC Corr . Fact : 1.0 0 0 0 0  0 

.0004 

.0007 

. 0 0 2 6  

.0052 
,0004 

.0087 

.0062 

. 0.016 

.0042 
,0039 

.1406 

.1270 
i .1153 I .1157 
1 .1197 

! 



2B HALL 06/09/99 13:17 FAX 3721143 -__ 
HNF-1674 REV. 0 

06/09/99 11:14:19 ialysis Report 

s t h o d :  ISOU Sample Name: ccv 
Dmment: iso-u ICs 
un Time: 06/09/99 11:13 Type: Unk 

lem 
ine 
-nits 
-vg 
xddev 
:RSD 

$1 
32  
3 3  
$4 
$5  

X n t .  Std. 
Line 
Units 
Avg 
Stddev  
%RSD 

#I 
# 2  
#3 
#4 
#5 

U 12331 U-t2341 
2337pulse , 234/pulse 

PPb PPb 
. oooo  .0017 

. 0 0 1  .0014 
3199. 80.72 

- .  0 0 0 2  
- .  0 0 0 7  
.0011 
. 0 0 0 8  

- .0012 
Irt1931 

19 3 /pulse 
CtS/S 
3.4129 
.0754 

2.2100 

3.4230 
3.5358 
3.4012 
3.3487 
3.3556 

. o o z o  

.0016 

.0035 
- .0004 
.0017 

Operator: kj t 

Mode: CONC Corr.Fact: 1.000000 

u- 12351 U 12361 U-[2381 

PPb PPb PPb 
23 5/pulse 2361pulse 238/pulse 

,1588 .0061 ’ 21.76 
.a077 .OOlO .23 
4.855 16.76 1.057 

,1530 
.1512 
.1557 
.1682 
.1657 

.0056 21.91 

.0048 , 21.53 

.0076 21.52 

.0064 22.03 

.0061 ! 2-1.81 

! 

203 



d y s i s  Report 
Lao20 

page 1 

2B HALL 
HNF-1674 REV. 0 -- 06/09 /99  13:18 FAX 3721143 I 

06/09/99 11:,19:48 , 

s thod :  ISOU Sample Name: ccb 
2mment: 2% nitric 
u n  Time:  06/09/99 11:18 Type: Unk 

l e m  
i ne  
n i t s  
:vg 
t ddev 
RSD 

-1 
i2 
E3 
E 4  
E5 

Cnt. S td .  
Line 
J n i t s  
qvvs 
3tddev 
%RSD 

#1 
# Z  
#3  
=#4 
# 5  

u [2333 

PPb 
2337pulse 

. 0 0 0 2  

. 0 0 0 8  
517.6 

.0004 
- .  0001 
- .0007 
.0014 

- .0002 

Ir [1931 
193 /pulse 

C t s / S  
3.6082 
.0613 

1.6996 

3.7072 
3.5600 
3.5659 
3.5806 
3.6273 

TJ- [2341 
234/pulse 

PPb 
.0016 
.0012 
77.11 

fool2 
.0031 

- .  0002 
.0020 
. 0 0 2 0  

Operator : kj t 

Mode: CONC C o r r  . Fact :: 1 . 0 0 0 0 0 0  

u [2351 
235/pulse 

PPb 
. 0 0 0 8  
.0014 
168.1 

.0018 

. 0009  

.0007 

.0020 
- .  0014 

U 12361 
2367pulse 

PPb 
.0023 
.0012 
51.13 

.0013 

.0036 

.0020 

.OOll 

.0034 

U 12381 
2347pulse 

i ppb 
' .0016 
.0020 
129.7 

.0033 

.0036 

.O O O l  

1 .  

! 1 - .  0011 
j . 0 0 2 0  

204 



HNF-1674 REV. 0 Page: 1 worklistdakz2 Version 3.0 01/04/99 
O m  4/99 09:31 

LABCORE Completed Worklist Report for Worklist# 30103 

Analyst: kjt Instrument: ICPMSl 

Method LA-5Og.101 Rev/Mod A 1 

Worklist Comment: ICP/MS U-l02(SOLID ACID DIGEST) Iso-U 

S e q  Type Sample# R A Test Matrix Actual Found DLorYield Unit 

1 Icy 

1 Icv 
2 ICB 

2 Ica 

2 ICB 

2 ICB 

2 ICB 

3 STK-PRBP 

4 BLNK-PRBP 

4 BLNK-PREP 

4 BLNX-PREP 

4 BLNK-PRBP 

4 BLNK-PRKP 

5 SAMPLE 599T000966 

5 SAMPLE ~ 9 9 ~ 0 0 0 9 6 6  

5 -LE S99T000966 

5 SAMPLE S99T000966 

5 SAMPLE S99T000966 

6 D W  S99T000966 

6 D W  S99T000966 

6 O W  S99T000966 

6 D W  S99T000966 

6 D W  S99T000966 

7 SPK S99T000966 

1 SPK S99T000966 

8 SPK-POST S99T000966 

8 SPK-POST S99T000966 

9 ccv 
9 c t y  

10 CCB 

10 CCB 

10 CCB 

10 CCB 

10 CCB 

0 -0-QC 

0 W I T - Q C  

0 W U - Q C  

0 @HSU-QC 

0 -U-QC 

0 @HSU-QC 

0 -0-QC 

0 -0-AI 

0 W V - A I  

0 asu-Al 
0 W V - A l  

0 @Hsu-Al 

0 Casv-AI 
0 A W U - A I  

0 A -0-M 

0 A W U - A l  

0 A W U - A l  

0 A m S U - A l  

0 A W0-m 
0 A -0-Al 

0 A -0-Al 

0 A WbSU-Al 

0 A @HSU-Al 

0 A W V - A l  

O A  -0-M 

0 A W V - A I  

0 A W U - A I  

0 -0-QC 

0 W U - Q C  

0 a S U - Q C  

0 W V - Q C  

0 ~ U - Q C  

0 -0-QC 

0 a S U - Q C  

U235 QC 

0238 QC 

0233 QC 

0234 QC 

U235 QC 

0236 QC 

0238 QC 

0238-AI SOLID 

U233-AI SOLID 

0234-Al SOLID 

U235-Al SOLID 

0 2 3 6 - A l  SOLID 

0238-AI SOLID 

0233-AI SOLID 

0234-AI SOLID 

0235-Al SOLID 

U236-Al SOLID 

0238-Al SOLID 

ut33-AI SOLID 

0234-AI SOLID 

U235-AI SOLID 

0 2 3 6 - A l  SOLID 

U238-Al SOLID 

U235-Al SOLID 

U238-Al  SOLID 

0235-AI SOLID 

0238-AI SOLID 

U235 QC 

0238  QC 

U233 QC 

0234 QC 

0235 QC 

0236 QC 

11238 QC 

0.000142 

0.020 

1 

1 

1 

1 

1 

10.0 

1 

1 

1 

1 

1 

N/A < 

N/A c 

N/A 

N/A c 

N/A 

c9.86e-1 

<9.86e-l 

4.56er01 

s1.31e0 

6.73et03 

14.22 

2000 

0.0001422 

0.020 

0.000142 

0 . 0 2 0  

1 

1 

1 

1 

1 

1.54e-04 

2.lbe-02 

cl.20e-5 

cl.20e-5 

c1.2Oe-5 

<l. 60e-5 

4.2Oe-5 

9.58e+00 

4.2Oe-5 

c1.20e-5 

<1.20e-5 

cl.60e-5 

3 .80e-05  

9.861e-01 

9.861e-01 

4.556et01 

1.315er00 

6.73ler03 

c9.17e-1 

<9.17e-1 

4.88e+01 

1.45er00 

7.27et03 

1.11e*01 

1.81er03 

1.47e-04 

2.24e-02 

1.48~-04 

2.10e-02 

c1.20e-5 

<1.20a-5 

4.2Oe-5 

<I. 60e-5 
<1.20e-5 

3 

108.451 % Recovery 

108.000 % Recovery 

US/& 

US/mr. 

“S/& 

u g / a  

US/mr. 

ue/a 
ualq 
u d s  
YS/S 

9 5 . 8 0 0  % Recovery 

.800e-005 ug/q 

0.986 ug/g 

0.986 uq/g 

0.986 ug/g 

1.315 ~ g / g  

0.986 ug/g 

m 
RPD 

6 . 7 8 0  RPD 

RPD 

7.714 RPD 

82.2’78 % Recovery 

90 .500  % Recovery 

103.376 % Recovery 

112.000 % Recovery 

104.225 % Recovery 

105.000 % Recovery 

US/& 

US/& 

US/mr. 

UdmL 

UdmL 

Final page for worklist# 30103 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLK/BKG) may not reflect the achral units. 
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worklistdata2 Version 3.0 01/04/99 
06/14/99 09:31 

LABCORE Completed 

Page: 2 

HNF-1674 REV. 0 
Worklist Report for Worklist# 30103 

SeqType Sample#RA Test Matrix Actual Found DLorYield Unit 

06/% WJ./&$ 
Date Reviewer Signature 

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



06/14/99 08:24 FAX 3721143 
HNF-1674 REV. 0 ZB HALL Ea001 

Analyst: dfl Instrument: ICPMSl Book#%Ob@-\ I 

Method: LA-506-101 Rev/Mod a-1 940(0~0-~  I 
I 

WorklistGommeat: ICPiMS U-lO;?(SOLID ACJD DIGEST) Iso-U 

s Type Sample# R A Test Matrix Group# Pro j ec t 

1 Icv @MSU-QC QC 

2 IC13 @MSU-QC QC 

3 STD-PBEP BMSU-Al SCLLZD 

4 SLNK-PREP @MSU-Al SOLID 

5 SAYPLE S99T000966 0 A @MSU-Al SOLID 99000200 U-102 GRAB1 
Analytes Requested: U233-A1 , U234-A1 , U235-A1 , U236-A1 , U238-A 

6 DUP S99TOO0966 0 A @MSU-Al SOLID 

7 SPK S99T000966 0 A @MSU-Fl  SOLID 

8 SPK-POST S99T000966 0 A @MSU-Fl SOLID 

9 ccv @MSU-QC QC 

10 CCB @MSU-.QC qc 

Data Errtry Comments: 

207 I 



06/14/99 08:24  FAX 3721143 2B HALL HNF-1674 REV. 0 , El002  

>nalysis Report 06/10/99 10:20:51 Page 1 

Sample N a m e :  Sample-0 Operator: -.lethod: MS-TUNE 
Zomment : 
3un Time: 06/10/99 10:19 Type: Unk Mode: INT Corr . Fac 

3lem 
s i n e  
Jnits 
3vg 
3tddev 
%RSD 

#l 
#2 
# 3  
*4 
#5 
4k6 
-# 7 
# 8  
# 9  
#10 

In [1151 
115/pulse 

Cts/S 
74420. 
1012. 
1.360 

73840. 
73120. 
74020. 
74620. 
74270. 
76270. 
75630. 
74080. 
75120. 
73210. 

: 1.000000 



06/14/99 08:25 FAX 3721143 __- 
X i a l y s ' i s  R e p o r t  

2B HALL HNF-1674 REV. 0 
0 6 / 1 0 / 9 9  10:21:58 

- 4 e t h o d :  MS-TUNE Sample Name: ms-tune 
Z o m r n e n t  : 
3un T i m e :  06/10/99 10:21 Type: Unk 

Elem 
E ine  
U n i t s  
A W  
Stddev 
%RSD 

#1 
# 2  
# 3  
#4 
Jt5 
-# 6 
tt7 
# 8  
# 9  
#10 

In [1151 
115 /pu lse  

C t S / S  
74780 .  

7 3 8 .  
.9869 

7 4 0 8 0 .  
74790 .  
74820 .  
73590.  
75570.  
74930 .  
76190.  
74850.  
74180 .  
74780 .  

Mode: INT 

O p e r a t o r  : ;kj t 

C o r r . F a c t , :  1 . 0 0 0 0 0 0  

E09 



06/14/99 0 8 : 2 5  FAX 3721143 

qnalysis Report 

2 H  HALL 
06/107~~!!7$,2 REV. : 58 0 

Yethod: MS-TUNE Sample Name: ms-tune Operator : kj t 
Zomment : 
Run Time: 06/10/99 10:22 Type: Unk Mode: INT Corr.Fact: 1.000000 

Elem 
Line 
Units 
AVg 
Stddev 
%RSD 

#1 
# 2  
#3 
# 4  
# S  
# 6  
#7  
# 8  
# 9  
#10 

In [1151 
ii5/pulse 

CtS/S 
75750. 

458. 
.6046 

76130. 
76150. 
75560. 
75980. 
75480. 
76620. 
75060. 
75470. 
75610. 
75450. 



. 06/14/99 08:25  FAX 3721143 

&lysis Report 

-lethod: ISOU Sample Name: BLANK 
Iomment : 
Run Time: 06/10/99 10:23 Type: Std 

2B HALL HNF-1674 REV. 0 
06/10/99 10:25:02 

! 

Elem 
Line 
Units 

Stddev 
?RSD 

#l 
#2 
# 3  
$14 
=#5 

Int. Std. 
Line 
Units 
Avg 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
#5 

U [2331 U 12341 
2 3 37pu 1 se 2347pulse 

CtS/S CtS/S 
7.523 6.967 
1.436 .752 
19.09 10.80 

9.570 
7.259 
6.951 
5.708 
8.128 

IrL1931 
19 3 /pulse 

Cts/S 
2.9029 
.0561 

1.9313 

2.8214 
2.9619 
2.9493 
2.8906 
2.8913 

7.266 
5.739 
6.781 
7.438 
7.609 

Mode: IR 

U 12351 
2357pulse 

CtS/S 
7.677 

. 806  
10.50 

7.266 
7.428 
8.816 
6.746 
8.128 

Operator: 

Corr . Fac 

U [236 
23 6/puls 

8.05 
.98 

12.2 

Cts/ 

7.08 
8 . 6 0  
6.95 
9.16 
8.47 

: 1 . 0 0 0 0 0 0  

U [2381 
2 3 87pul se 

8.295 
1.002 
12.08 

C t S / S  

8.506 
9.284 
8.985 
6.746 
7.955 



2B HALL m 0 0 6  06/14/99 08: 26 F A X 2 1 1 4 3  
I 

Page 1 
yNF-167$ FF5 0 - _. -- - - 

tethod : ISOU Standardzn Report 06 /10  99 10: : 

Date Stdized 
0 6 / 1 0 / 9 9  1 0 : 2 4 : 5 9  

21 Name Slope Y-int 
5 [2331 621 .3433  7 . 5 2 3 0  - 

;tandard Concentration 

3iank 0 0 
-0Oppb U 0 . 7 1 1  0 . 7 1 1  

Name Stated Found 

U 12331 
0 

Concentration ( S )  1 f r 0 O D 1 O  

31 Name Slope Y- int 
IT - [2341 6 2 8 . 1 2 5 8  6 . 9 6 6 7  

Standard Concentration 
Name Stated Found 

Blank 0 0 
LOOppb U 0 . 7 1 1  0 . 7 1 1  

Correlation 
1 .0000000  

Difference 
Cone % 
0 ‘0 
0 0 

Date Stdized ~ 

0 6 / 1 0 / 9 9  1 0 : 2 4 : 5 9  

Signal 
( S )  IR 
7 . 5 2 3  
453.56 

Correlation 
1 .0000000  

Difference 
Cone % 
0 0 
0 0 

U 12341 
0 

Concentration ( S )  I ; jooDlo  

El Name Slope Y-int 
U-[2351 6 2 7 . 1 2 7 4  7 .6766  

Standard Concentration 

Blank 0 0 
lOOppb U 0 . 7 1 1  0 . 7 1 1  

Name Stated Found 

U , [2351 
0 

( s )  , ; iOOD10 
Concentration 

-El Name Slope Y-int 
U - [2361 626 .5909  8.0580 

Standard Concentration 
Name Stated Found 

Blank 0 0 
lOOppb U 0 . 7 1 1  0 . 7 1 1  

Correlation 
1 .0000000  

Difference 
Cone % 
0 0 
0 0 

Correlation 
1 .0000000  

Difference 
Cone % 
0 0 
0 0 

Date Stdized 
06 /10 /99  10 :24  

Signal 
( S )  IR 
7 .6766  
453 .56  

Date Stdized 
06 /10 /99  10:24 

Signal 
(S) IR 
8 . 0 5 8  
453.56 

59 

59 

Concentration (S) 1;iOO”O 

212 



HNF-1674 R N .  0 I 
0 6 / 1 4 / 9 9  08:26 FAX 3721143 ZB HALL 

I -lethod. : ISOU Standardzn Report 06/10/99 10:25:16 

31 Name Slope Y-int, Correlation Date Stdized 
3 [ 2 3 8 1  603.0090 8.2954 1 .0000000  06/10/99 10:24::59 - 

3t andard 
Name 

9 l a n k  
lOOppb U 

Concentration 
Stated Found 
0 0 
99.3 99.3 

U [2381 
0 

( S 7 ? W 8 ~ ~  Concentration 

Difference 
Cone % 
0 0 
0 0 

Signal 
(S) IR 
8.2954 
59887 



06/14/99 08:27 FAX 3721143 ZB HALL HNF-1674 RRI. 0 @ 008 

qnalysis Report 

?lethod: ISOU Sample Name: 1OOppb U 
Zomment : 
Fun Time: 06/10/99 10:26 Type: Std 

3lem U-[2331 U [2341 
Line 23 3 /pulse 2 347pulse 
Xnits Cts/S CtS/S 

3vg 487.4 487.4 
3tddev 5.1 5.1 
%RSD 1.038 1.038 

#l 
# 2  
# 3  
# 4  
#5 

491.5 491.5 
486.6 486.6 
479.9 479.9 
486.5 486.5 
492.7 492.7 

I n t .  Std. Ir 11931 
Line 193 /pulse 
Units Cts/S 
Avg 2.9750 
Stddev .0607 
%RSD 2.0422 

#1 
#2 
ii3 
#4 
#5 

2.9509 
2.8988 
2,9661 
2.9951 
3.0638 

06/10/99 10:27:24 page 1 

Mode: IR 

U 12351 
23 5/pulse 

CtS/S 
487.4 
5.1 

1.038 

491.5 
486.6 
479.9 
486.5 
492.7 

Operator : 

Corr.Fact: 1.000000 

U 1236 
23 67pul~ 

Cts/ 
487. 
5. 

1.0; 

491. 
486. 
479. 
486. 
492. 

u t2381 

CtS/S 
238Tpulse 

62790. 
1617. 
2.576 

62900. 
64490. 
6.3430 . 
63010. 
60130. 



06/14/99 08:27 FAX 3721143 2B HALL HNF-1674 REV. 4 ~ 0 0 9  

-lethod : ISOU Standardzn Report 06/10/99 1 0 : 2 7 : 4 5  , Page 1 

21 Name Slope Y-int 
3 [2331 674.9815 7 . 5 2 3 0  

Standard Concentration 
Name Stated Found 

3lank 0 0 
lOOppb U 0.711 0 . 7 1 1  

- 

U [2331 
0 

Concentration ( s )  1;i40D10 

Ei Name Slope Y - int 
U [2341 675.7640 6 .9667  

Standard Concentration 

Blank 0 0 

- 

Name Stated Found 

1OOppb U 0 . 7 1 1  0 . 7 1 1  

U [2341 
0 

Concentration ( s )  1;i40D10 

IE1 Name Slope Y - int 
U-[2351 674.7656 7 .6766  

Standard Concentration 

Blank 0 0 
10Oppb U 0 . 7 1 1  0 . 7 1 1  

Name Stated Found 

U [2351 
0 

( s )  1;i40D10 Concentration 

E l  Name Slope Y - int 
U - 12361 6 7 4 . 2 2 9 1  8 .0580  

Standard Concentration 
Name Stated Found 

Blank 0 0 
lOOppb U 0 . 7 1 1  0 . 7 1 1  

U E2361 
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 
06/10/99  10:27:.22 

Signal 
(S) IR 
7.523 
4 8 7 . 4 3  

Date Stdized' 
06/10/99 1 0 : 2 7  

Signal 
( S )  IR 
6 . 9 6 6 7  
4 8 7 . 4 3  

Date Stdized 
06/10/99 1 0 : 2 7  

Signal 
( S )  IR 
7 .6766  
4 8 7 . 4 3  

Date Stdized 
06/10/99' 10 :27  

i 
Signal i 
(S) IR i 

i 8 . 058  
487 .43  ~ 

I 

22 

22 

22 

Concentration ( s )  



m o l 0  HNF-1674 REV. 0 06/14/99 08:28 FAX 3721143 2B HALL 

Method : ISOU Standardzn Report 06 /10 /99  1 0 : 2 7 : 4 5  Page 2 

El Name Slope Y-int Correlation Date Stdized 
U-[2381 632 .2544  8 . 2 9 5 4  1 . 0 0 0 0 0 0 0  0 6 / 1 0 / 9 9  1 0 : 2 7 : 2 2  

Standard Concentration Difference Signal 
Name Stated Found Cone % (S) IR 

Blank 0 0 0 0 8 .2954 
lOOppb u 9 9 . 3  9 9 . 3  0 0 6 2 7 9 1  

u [2381 
0 

Concentration is7 ?a70- 

216 



06/14/99 08:28 FAX 3721143 2B HALL HNF-1674 REV. 0 m o l l  

Analysis Report 06/10/99 10:33:03 Page 1 

Method: ISOU Sample Name: blank Operator: k j t  
Comment: background 
Run Time: 06/10/99 10:31 T y p e :  Unk Mode: CONC Corr.Fact: 1.000000 

Elem U C233l U- D341 U [2351 U I2361 
L i n e  233/pulse 234/pulse 2357pulse 236/pulse 2 
Units PPb ppb PPb ppb 

- .  0001 - .  0009 - .  0019 Avg .0002 
S t ddev . 0018  .0007 .0021 .0013 
%RSD . 977.1 577.2 249.4 69,64 

#l - .0016 .0002 .0014 - .  0019 
- # 2  

# 3  
# 4  
# 5  

Int. Std. Ir 
Line 
Jnits 
9vg 
S t ddev 
%RSD 

#1 
# 2  
t t3  
t t 4  
tt5 

0017 . o o o o  - L 0037 - . 0 0 0 6  
0022 - . 0 0 0 6  - .  0007 - ,0007 
0013 .0007 - .  0023 - ,0026 
0007 - .OOlO .0009 - .  0038 
1931 

193/pulse 
Cts/S 
3.0471 
.0348 

1.1412 

3.0172 
3.0725 
3.0420 
3.0921 
3.0117 

- [2381 
/pulse 

PPb 
.0018 
.0011 
64.25 

.0029 

.0008 

.0020 

. 0004  

.0029 

a17 



06/14/99 08:28 FAX 3721143 

analysis Report 

iviethod: ISOU Sample Name: icv 
Zomment: iso-u lcs 
Run Time: 06/10/99 10:34 Type: U n k  

29 HALL HNF-1674 REV. 0 

Elem 
Line 
Jn2ts 
avg 
Stddev 
%RSD 

#1 
#2 
#3 
#4 
# 5  

Int. S t d .  
Line 
Units 
3vg 
3tddev 
3 R S D  

#1 
# 2  
#3 
#4 
# 5  

U [2331 U [2341 
2 3 37pulse 2347pulse 

PPb PPb 
- .0012 .0004 
.0012 .0013 
94.34 301.9 

. oooo  
- .0014 
- .0027 
- .  0 0 2 0  
- .  0001 
Ir [1931 

193/pulse 
C t s / S  
3.0955 
.0420 

1.3580 

3.1299 
3.0523 
3.1493 
3.0655 
3.0807 

.0013 
- .0018 
.0005 
.0015 
.0007 

06/10/99 10:35:19 

Operator: kjt 

Mode: CONC Corr.Fact: 1.000000 

u- [2351 
235/pulse 

ppb 
.1544 
.0066 
4.271 

.1617 

.1459 

.1493 

. i56i 
,1589 

U-[236: 
23 6/pulst 

.002( 

.0021 
142.: 

PPI 

.0051 
- . OOl! 
.0021 

- .  000: 
.003: 

U-[2381 
23 8/pulse 

21.63 
.34 

1.560 

ppb 

21.30 
2 2 . 0 7  
21.30 
21.67 
21.82 



~~. _--- 06/14/99 08 :29  FAX 3721143 

.nalysis Report 

.0009 
- . 0 0 0 8  -.  0 0 2 6  

lethod: ISOU Sample Name: icb 
'omment: 2 %  nitric 
-un Time: 06/10/99 10:39 Type: Unk 

2B HALL HNF-1674 REV. 0 
06/10/99 10:40:41 

:lem 
,ine 
rni t s 
--vg 
: t ddev 
-RSD 

=1 
-2  
'3 
2 4  
t 5  

T n t .  S td .  
,ine 
Jnits 
AVVg 
3tddev 
%RSD 

U I2331 
233/pulse 

PPb 
- .0022 
.0026 
121.0 

- ..0032 
- .0055 
- .  0030 
- ,0008 
.0015 

Ir I1931 
193 /pulse 

Cts/S 
3.1602 
.0486 

1.5382 

3.1859 
3.1250 
3.1663 
3.2231 
3 .lo05 

U I2341 
234/pulse 

PPb 
. 0004  
.0016 
367.0 

- .  0010 
.0013 
.0023 

- .0014 
,0009 

Mode: CONC 

Operator: kj t 

Corr.Fact: 1.000000 

U I2351 U [2361 1 
23 6Tpulse 

- .0021 - .OOlO 
.0009 .0012 
41.07 121.8 

2 3 57pul se 
PPb PPb 

1 
- .0009 
- .  0017 
- .0022 
- ,0031 
. - .  0028 

U [2381 
238Tpulse 

PPb 
- . 0 0 0 3  

. 0 0 0 9  
294.5 

. 0 0 0 8  
- .OOlO 
- .0009 

. 0006  
- .OOll 



06/14/9-83.29 FAX 3721143 

Analysis Report 

2B HALL . 
MNF-1674 REV. 0 

06/10/99 10:42:51 

“iethod: ISOU Sample Name: std-prep 
Zomment: 201 df 
3un Time: 06/10/99 10:41 Type: Unk Mode: CONC 

Zlem 
Line 
IJnits 
3vq 
5 t ddev 
%RSD 

hi 
# 2  
# 3  
#4 
# 5  

Int. Std. 
Line 
Units 
Avg 
Stddev 
%RSD 

=#l 
=#2 
-# 3 
#4 
# 5  

U [2331 U-[2341 U- [2351 
2337pulse 2 3 4 /pulse 235/pulse 

PPb PPb PPb 
- .0004 ,0016 .3440 
.0019 .0021 .0090 
426.2 132.1 2.625 

- .0029 
.0018 
.OOlO 

- .  0005 
- .0016 
Ir 11931 

i93/pulse 
cts/s 
3.1992 
.0370 

1.1573 

3.2280 
3.1511 
3.2383 
3.2068 
3.1717 

.0007 

.0033 
’ .0034 
.0024 

- .0017 

.3316 

.3510 

.3424 

.3408 

.3545 

Operator: kjt 

Corr.Fact: 1.000000 

U [2381 
.2 3 6 /pula 2387pulse 

. 0 0 4  47.65 

. 0 0 1  1.74 
3.646 

PPb 

.003 

. 0 0 5  

. 0 0 5  

46.06 
49.44 
46.18 
46.98 
49.58 



06/14/99 08:30 FAX 3721- 2B HALL HNF-1674 REV. 0 a015 

Lnalysis Report 06/10/99 10:50:13 Page 1 

4ethod: ISOU Sample Name: blnk-prep Operator: J c j t  

3lem 
,ine 
Jnits 
AVVg 
3 t ddev 
3 R S D  

=I1 
3 2  
213 
# 4  
#5 

?nt. Std. 
Line 
snits 
avg 
3tddev 
%RSD 

#1 
#2 
# 3  
#4 
# S  

Zomment: 1 df 
?un Time: 06/10/99 10:48 Type: Unk 

U f.2331 

PPb 
2337pulse 

.0049 

. O O l O  
21.31 

.0035 

.0041 

.0057 

.0055 

.0057 

Irr1931 
193 /pulse 

CtS/S 
2.2986 
.lo76 

4.6808 

2.2253 
2.3380 
2.1504 
2.4099 
2.3695 

U [2341 
2347pulse 

.0080 

.0043 
53.47 

.0080 

.0106 

.0134 

.0026 

.0053 

PPb 

Mode: CONC Corr.Fact: 1.000000 

U [2351 
235/pulse 

PPb 
. 0 0 6 8  
.0027 
40.38 

.0109 

.0035. 

.0076 

.0055' 

.0064 

. U [236] 
2367pulse 

PPb 
,0086 
.0032 
36.84 

.0087 

.0052 

.0132 
:0099 
.0062 

2: 
- [2381 
/pulse 

PPb 
,0380 
.0035 
9.188 

.0359 

.0373 

.0439 

.0381 

.0349 



06/14/99 08:30 FAX 3721143 __ 

x a l y s i s  Report 

PPb 
.0148 
.0035 
23.88 

.0150( 

.0129 

.0191 

2B HALL 

page 1 .06/10/99 11:00:27 

m o l 6  HNF-1674 REV. 0 

Lethod: ISOU Sample Name: s99t000966 Operator: kjt - 
:ornrnent : 401 df 
:un Time: 06/10/99 10:59 Type: Unk Mode: CONC Corr.Facti 

3lem 
-ine 
Jnits 
3vg 
;tddev 
sRSD 

d i  
=!2 
+3 
+4 
* 5  

Int. Std 
Line 
LTnits 
qvg 
3tddev 
3 R S D  

Bl 
3 2  
ti3 
# 4  
#5 

U-[2331 
233/pulse 

PPb 
- .0009 
.0012 
134.1 

- .0015 
.0004 

- .0024 
- .OOll 

. 0 0 0 2  

Ir [I931 
1 93 /pulse 

CtS/S 
3.3917 
.0463 

1.3658 

3.3805 
3.3389 
3.4655 
3.3777 
3.3957 

u-12341 
2 3 4 /pulse 

PPb 
.0028 
.0005 
18.30 

.0024 
,0028 
.0023 
.0035 
.0032 

u- [2351 
235/pulse 

PPb 
.5545 
.0077 
1.382 

.5552 

.5663 

.5471 

.5483 

.5556 

1.000000 

U [238] 
2387pulse 

81.91 
1.25 
1.528 

ppb 

81.92 
81.15 
80.51 
82.14 
83.83 



06/14/99 ~-.--___ 08:31 FAX 3721143 - 2B HALL HNF-1674 REV. 0 a017 

malysis Report 06/10/99 11 : 03 :14 Page 1 

lethod: ISOU Sample Name: s99t000966-d Operator : k j t 

U- [2361 
236/pulse 

.0190 

.0018 
9.504 

PPb 

.0215 

.0175 

.0204 

.017 
,0183 

Zomment: 401 df 
?un Time: 06/10/99 11:Ol Type: Unk Mode: CONC Corr . Fact,: 
3lem 
Line 
Jnits 
7"g 
3tddev 
3 R S D  

=t1 
=#2 
43 
=#4 
3 5  

Int. S t d .  
tine 
IJnits 
qvg 
Stddev 
3 R S D  

E1 
#2 
Y3 
Li4 
#5 

U-[2331 
233/pulse 

PPb 
- .0015 
.0011 
69.77 

- .0024 
- . o o o i  
- .  0013 
- .0028 
- .OOll 

Ir [1931 
193/pulse 

CtS/S 
3.2335 
,0704 

2.1780 

3.1250 
3.2201 
3.2363 
3.2733 
3.3128 

U [2341 
2 3 4ipui s e 

PPb 
.0048 
.0024 
49.91 

.0048 
. .0012 
.0073 
.0042 
.0067 

U [2351 
2357puise 

PPb 
.6379 
.0159 
2.496 

.6364 

.6258 

.6476 

.6594 

.6203 

1 .000000  

U L2.381 
238ipuise 

PPb 
95.12 
1.69 
1.773 

97.01 
96.21 
95.00 
92.57 
94.80 

223 



2B HALL HNF-1674 REV. 0 #Ol8 06/14/99 08:31 FAX 3721143 
~ 

a a l y s i s  Report 06/10/99 11:07:27 page 1 

PPb 
.0194 
.0047 

Sample Name: s99t000966-s Operator: kjt Iiethod: ISOU 
:ornment : 401 df 
Zun T i m e :  06/10/99 11:06 Type: Unk Mode: CONC Corr. Fact;: 

I 
3 1 e m  
> ine  
J n i t s  
5vg 
;tddev 
;RSD 

4 1. 
+2 
43 
44 
4 5  

Cnt.  Std. 
Line 
J n i t s  

3 t ddev 
%RSD 

41 
32 
73 
?4 
?5 

U E2331 
2337pulse 

PPb 
- .0018 
.0019 
110.7 

.0002 
- ,  0036 
- .  0039 
- .0014 

. o o o o  

r E1931 
193 /pulse 

cts/s 
3.5474 
.2685 

7.5699 

3.3361 
3.4367 
4.0132 
3.4293 
3.5218 

U-E2341 
234/pulse 

PPb 
. 0 0 5 8  
.0024 
41.09 

.0081 

.0054 

.0031 

.0085 

.0040 

U [2351 
23 5Tpuise 

PPb 
.7629 
.0663 
8.688 

.8369 

.7717 

.6559 

.7630 

.7869 

1 . oooooo  

U [2381 
23 87pulse 

PPb 
113.8 
7.7 

6.769 

119.4 
116.5 
100.2 
116.7 
116.2 

224 



06/14/99 08:32 FAX 3721143 2B HALL , 
HNF-1674 REV. 0 - 

Ob/lO/99 11:09:56 - n a l y s i s  Report 

.0200' 

.0039 
19.67 

.0206/ 

.0259 

.0150 

.0188 

.0196 
1 

3ethod: ISOU 

1 

i 
Sample Name: s99t000966-8 Operator: kj t 

:omment:- 401 df 
sun Time: 06/10/99 11:08 Type: Unk . Mode: CONC Corr.Fact: 

31em 
,ine 
s n i t s  
-vg 
3 t ddev 
;RSD 

31 
42 
$3 
44 
35 

Int. Std. 
Line 
3 n i t s  
qvg 
3tddev 
%RSD 

#1 
w 2  
w 3  
#4 
#5 

U- [ 2 3 3.1 
23 3 /pulse 

PPb 
- .0007 
.0017 
232.3 

.0003 
,0004 

- .0037 
. oooo  

- .  0007 

IT 11931 
193 /pulse 

CtS/S 
3.3473 

.OS00 
1.4950 

3.3727 
3.3331 
3.3876 
3.3775 
3.2658 

U [2341 
2 34/pul8e 

PPb 
.0072 
.0005 
7.088 

.0077 

. 0074  

.0065 

.0077 

.0069 

U-[2351 
235/pulse 

. PPb 
.7010 
.0312 
4.451 

.7046 

.6958 

.6906 

.6641 

.7498 

1.000000 

U- [2381 
238/pulse 

ppb 
104.3 
2.7 

2.593 

106.5 
106.5 
100.6 
102.2 
105.5 
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2B HNF-1674 REV. 0 06/14/99 08:32 FAX 3721143 

06/10/99 11:23:02 aalysis Report 

i'ethod: ISOU Sample Name: ccv 
2omment: iso-u lcs 
aun Time: 06/10/99 11:21 Type: Unk 

3lem 
Line 
Jnits 
qvvg 
3tddev 
sRSD 

Int. Std. 
Gine 
IJni t s 
qvvg 
3tddev 
%RSD 

#1 
#2 
#3 
#4 
i#5 

U-[2331 
233 /pulse 

PPb 
- .  0027 
.0009 
32.42 

- .0038 
- .0027 
- .0014 
- .  0029 
- .0026 

Ir E1931 
193 /pulse 

CtS/S 
3.4505 
,0297 
.85986 

3.4392 
3.4262 
3.4913 
3.4242 
3.4716 

u-12341 
2 3 4 /pulse 

PPb 
- .0011 
.0017 
155.3 

- . 0 0 2 8  
- .0002 - .  0014 
.0014 

- . 0 0 2 6  

Operator: kjt 

Mode: CONC Corr.Fact: 
I 

U [2351 
2 3 57pulse 

PPb 
.1481 
.0071 
4.800 

.1453 

.1558 

.1516 

.1373 

.1504 

U [23611 
2 3 6/pul Be/ 

. 0 0 2 5 .  
237. I! 

i 

.003 
- . 0 0 1  

I - .  0 0 1 9  

1 .000000 

U [2381 
2387pulse 

PPb 
20 .95  

.39 
1.838 

21.19 
20.78 
20.73 
2 1 . 5 0  
20.56 



06/14/99 08:33 FAX 3721143 2B &ALL 

ialysis Report 

sthod: ISOU 

U-[2363 
236 /pulse 

Sample Name: ccb 
2mment: iso-u lcs 
un Time: 06/10/99 11:26 Type: Unk 

3em 
ine 
nits 
-Jg 
tddev 

IRSD 

nt. Std. 
.ine 
-nits 
-vg 
tddev 
RSD 

:1 
12 
=3 
54 
=5 

U [2331 
2 3 3/pui se 

PPb - . 0 0 3 0  
.0014 
46.05 

- .0049 
- . 0020  
- .0036 
- .0014 
- .0032 

Ir I1931 
193 /pulse 

CtS/S 
3.5130 
.0314 

.89400 

3.5550 
3.4772 
3.5208 
3.4867 
3.5252 

HNF-1674 REV. 0 
06/10/99 11:27:51 1 

U-[2341 
234/pulse 

PPb 
- .0025 
.0020 
80.41 

- .0026 
- .0050 

.oooo 
- . 0 0 3 7  
- .0011 

Mode: CONC 

U-[2351 
235/pulse 

ppb - .0026 
.OOlO 
38.38 

- .0012 
- .0024 
- .0023 
- .  0035 
- .a036 

Operator: k j t  

L.000000 

U [2381 
238/pulse 

PPb 
- .0013 
.0012 
92.04 

- .0024 
- .0015 
- .  0023 
.0005 

- .  0008 



worklistdata2 Version 3.0 01/04/99 
06/07/99 11:19 HNF-I 674 REV. 0 Page: I 

LABCORE Completed Worklist Report for Worklist# 30018 

Analyst: pjm Instrument: CARB2 Book#: 

Method: LA-342.100 Rev/Mod 

Worklist Comment: U102 GRAB1, @TICTOCI, STD: TIC=l.OmL, TOC=0.200mL skm 

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

1 ELM( 

1 BLNR 

2 STD 

2 STD 

3 SAMPLZ 

3 SAMPLE 

4 DUP 

4 DUP 

5 SPK 

5 SPK 

6 SAMPLE 

6 SAMPLE 

7 DUP 

7 D W  

8 SAUPLE 
8 SAMPLE 

9 DUP 

9 DUP 

0 

O 

0 

0 

S99T000970 0 

S99T000970 0 

S99T000970 0 

S99T000970 0 

S99T000970 0 

S99T000970 0 

S99T000971 0 

S99T000971 0 

S99T000971 0 

S99TO00971 0 

S99T000972 0 

S99T000972 0 

S99T000972 0 

S99T000972 0 

STICTOCl TIC-02 LIQUID 1 

WICTOC1 TOC-02 LIQUID 1 

W I C M C 1  TIC-02 LIQUID 6.02EIOZ 

WICTOC1 TOC-02 LIQUID 3.008+03 

@TICTOCl TIC-02 LIQUID N/A 
@TICTOCl TOC-02 LIQUID N/A 

W I c M C 1  TIC-02 LIQUID 4.32Et3 

WICTOCl TOC-02 LIQUID 1.098t4 

@TICTOCl TIC-02 LIQUID l.OOE+OZ 

WICTOC1 TOC-02 LIQUID 1.00E102 

WICTOC1 TIC-02 LIQUID N/A 

WICTOCl TOC-02 LIQUID N/A 

@TICTOCl TIC-02 LIQUID 3.44Et3 

WICTOC1 TOC-02 LIQUID l.llE14 

W I C M C 1  TIC-02 LIQUID N/A 
WICTOCl TOC-02 LIQUID N/A 

@TICTOCl TIC-02 LIQUID 3.878+3 

WICTOC1 TOC-02 LIQUID l.l7E+4 

3. ODE-1 

5.708+0 

5.99Et2 

2.78813 

4.32E+03 

1.09Et04 

4.18Et3 

1.07E14 

9.59E+Ol 

8.86El01 

3.44Et03 

l.llE104 

3.61Et3 

1.16E14 

3.87Et03 

l.17Kr04 

3.62813 

l.llE+4 

0.300 us/& 
5.700 ug/mL 

9 9 . w  % R ~ C O V B W  

92.667 % Recovery 

5.000 ug/& 

40.000 ug/mL 

3.294 RPD 

1.852 RPD 

95.900 % Recovery 

88.600 % Recovery 

5.000 US/- 

40.000 ug/mL 

4.823 XPD 

4.405 RPD 

5.000 ug/mL 

40.000 us/mL 
6.676 RPD 

5.263 RPD 

Final page for worklist# 30018 

&/7/FY 
Analyst Signature Date Analyst Sgnature Dat6 

Revi6wer Sfgnature Date 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
228 



06/03/99 07:48 
ws2 LABCORE Data Entry Template for Worklist# 30018 

Data Em Comments: 

HNF-1674 REV. 0 
Page: I 

Analyst: -p&\ Instrument: CAW2 Book# r/t - 2 5 d I d  E 
T C ~ C  - s w i a 4  Method LA-342-1 RevIMod f - 2  

WorMist.Cqmmentf U102 GRABI, @TICTOCl, STD: TIC=l.OmL, TOC=0.200mL skm 

s Type Samp/le# R A Test Matrix Group# Project 

'1 BLNX QTICTOC1 LIQUID 

2 STD @TICTOCl LIQUID 

3 SAMPLE 

! 

@TICTOCl.Z?6fJ%2 i',< 99000200 U-102 GRAB1 
TIC-02 , TOC-02 . . . . .  ." ...... 

- .... ..... 4 DUP S99'0000970 0 @TICTOCl LIQUID 

S99 000970 0 @TICTOCl,LIQUID 

S99 000971 0 @TICTOCl LIQUIR.: 99000200 U-102 GRAB1 

5 SPK 

6 SAMPLE 
Analyt s Requested: TIC-02 , TOC-02 . . .  

. .  

99000200 U-102 GRAB1 

i 
7 DUP QTICTOC1 LIQUID 

@TICTOCl LIQUID 
TIC-02 , TOC-02 

8 SAMPLE 

9 DUP @TICTOC1 riI.$JjX,i :.:.. 
. .  ........... 

Final page for I ..... worklist # 30018 

, I , :.:. . . . . .  

. . . .  

'. i '. ? '  . .,.' . . .  

S = Worklist Slot R = RepUcate Number, A = Aliqunt Code. 
229 



HNF-1674 REV. O 

TICTOC REV 2.0 
<c< BLANK AN'ATJYSIS >>> 

sampie: B M j - 2  Date: 06/05/93 Time: 22:08:45 

Sample Si e = 1 UL Analyst. : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID q .  = BASE-2 Max Readings = 22 
Blank Value = N/A % Difference = 10 

== Reading $=== .Analysis Time ==== Coulometer ==== % Difference == 
0.08 0.00 0.00 
0.51 0.10 100.00 
1.01 0.40 75.00 

1 
2 
3 
4 
5 
6 
7 
8 
9 

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

.." 

BLANK VALU 
BLANK FACT 

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 

!. ;., 0 . 8 0 
": '.? 0 . 9 0 

... '..,'.E.20 
1.50 

. ' .  : ;31.80 
2.10 
2.20 
2.50 
2.70 
3.00 
3.40 
::3.40 
3.90 
4.00 
4.20 
;:4.'60 

, . . .:4 . 7 0 
. .,. 5 . 0 0 
5.10 

.,> 
I. . 
. ,  . .  . 

. . .  .. 

, I  ;< ;; i :  

., _I . 
I. 
.i , 

= 5.1 micrograms carbon c.. ,.* 
= 5.1 / 10.43817 = , .  ... . +4. BE-01 

. .  . . .  
. ,  . . .  
! :h : 

::. . ,.. . (  

50.00 
11.11 
25.00 
20.00 
16.67 
14.29 
4.55 
12.00 
7.41 
10.00 
11.76 
0.00 

12.82 
2.50 
4.76 
8.70 
2.13 
6.00 
1.96 

ug/min Carbon 

0 0 0 0 0  
Sample Run By: 

PJ -MCCOWN 

. .  

'230 



HNF-1674 REV. 0 ' TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

<c< BLANK ANALYSIS >>> 

Sample: BXj-2 

sample Size = 1 UL 
Dil Factor = 1 
Blank ID = BASE-2 

Date: 06/05/99 Time: 22:27:37 

Analyst : PJ MCCOWN 
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 

Analysis Time ==== Coulometer ==== % Difference == 
0 . 0 8  0.00 0.00 
0.51 0.50 100.00 
1.01 0.70 28.57 
1.51 /. . !1 i ~' ... . 5 0 53.33 

i 

i I 

2.01 
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 

. '  . .. 5.00 

15.70 

19. 5.0 
20.60 
21.60 
22.90 
23.70 
24.50 
24.90 
25.30 
25.80 
26.00 

! ' 26 .40  
, 2 6 . 6 0  

, .2s. 8 0  
27.10 

::lT , 30 

: : y Z 8 - 1 0  

i I . ,  ..., i ; : .  . .. 
.) ,:, ,: , , 

. : . . I  ..... 
~. .. ., 

. .  . .  _ . .  . .  . 

70.00 
55.75 
28.03 
13.26 
7.18 
5.34 
4.63 
5.68 
3.38 
3.27 
1.61 
1.58 
1.94 
0.77 
1.52 

. 0.75 
0.75 
1.11 

= 27.1 micrograms carbon ' . .  ' ' 

= 27.1 / 10.49915 = ."'V ' I  +2.58E+00 ug/m'in Carbon 
, .  . .u 1 

- B m  VAZUE EXCEEDS 1.5jug$min Carbon!!ll!>>>> 
I.. -. 

. .. 
i . ' .. . .  . .  

s 

Sample Run By: 
0 0 0 0 0  



HNF-1674 REV. 0 

! TIC- TOTAL INORGANIC' CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample : STD-r Date: 06/05/99 Time: 22:52:42 

Sample Sine = 1000 uL Analyst : PJ MCCOWN 
Dil Facto? = 1 M h  Readi~gs = 22 
Blank ID.#. = Max Readings' = 22 
Blank Value = .49 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 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
0 . 0 8  0 . 0 0  . . ~ ~  
0.50 
1.00 
1.51 
2.00. 
2.50 

0.10 
4 ..30 

:.:v4 . 20 
236.50 
405.50 

3.00 512.20 
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 
10.03 
10.53 

i 

' 364.40 
584.90 
593.10 
596.30 
598.00 
599.00 
599.90 
600.50 
601.20 
601.60 
602.30 
6Oi . 6 0  
603.20 
603.40 
603.80 
?. :>, i i 

.:)?.: ' . '  

.. :! i . : 

. . . I  , .  

. .  . . .  . .  

0.00 
100.00 
97.67 
94.20 
68.63 
41.68 
20.83 
9.25 
3.50 
1.38 
0.54 
0.28 
0.17 

. O .  15 
0.10 
0.12 
0.07 
0.12 
0.05 
0.10 
0.03 
' 0 . 0 7  

. .., . .  
VALUE 

= 5.144581 micrograms carbon 
5.144581 / 10.49915 .*+'.! +4.9E-01 ug/min Carbon 

. i. . .  
- - .  .+5.986E-01 g / L  Carbon 160731 ) ( l ) / ( l Q O O )  ... . 

+4.9893-02 Molar Carbon 
.. .. 

) (1)/(1000) (12) '=:::;. . . :  
. .  

. .  I .: 

! 6,h / Sample Run By: 7? 
0 0 0 0 0  

. I  
PJ MCCOWN ' 

~ 
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I HNF-1674 REV. 0 

I TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REX 2 . 0  

i 
Sample: STD-2 Date: 06/05/99 Time: 23 :20 :41  I 

sample Siie = Z O O  UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2 . 5 8  ug/minute C 

I 

Analyst : PJ MCCOWN 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 

== Readinq i=== Analvsis Time ==== COUlOmeteX ==== % Difference == 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
1 4  
1 5  
1 6  
17 
1 8  
1 9  
20 
2 1  
22 

- - 1  0 . 0 8  0 . 0 0  
0 . 5 1  

1 .51  
2 .00  I . .  

! .  2.50  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 .50  
5 . 0 0  
5 . 5 0  
6 .00  
6 .50  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 .50  
9 .00  
9 . 5 0  

1 0 . 0 0  
1 0 . 5 0  

~ 

I 1.00 

! 
I 

! 

i 

0 . 4 0  
1 . 1 0  

35 .30  
209.50 
418 .90  
516.40 
592.10 
565.70 
571 .50  
574.30 
576 .20  
577.40 
578 .50  
579.40 
580.00 
580.70 
581 .30  
582 .80  
582 .40  
582.80 
583 .10  
: .:..:, ;. . : 
:.. ;: :': .: 

. .  . . .  
6 . : : .  ,! 
I 

:. . t  

micrograms carbon / 10.49915 s:';: ::.: +2.6E+00 
. .  . .. 

0 . 0 0  
1 0 0 . 0 0  

6 3 . 6 4  
9 6 . 8 8  
8 3 . 1 5  
4 9 . 9 9  
18 .88  

6 . 4 7  
2 . 4 0  
1 . 0 1  
0 . 4 9  
0 . 3 3  
0 . 2 1  
0 . 1 9  
0.16 
0 . 1 0  
0 . 1 2  
0 . 1 0  
0 .09  
0 . 1 0  
0 .07  
0 . 0 5  

ug/min Carbon 

SAMPLE RESnTS: : .:. , . 
( 583'.1 - 57.0878 ) ( l j / ( z o o )  - - . .  +2.7803+00 g/L Carbon 

) (1)/(200) (12)  = ::.,.' t 2 . 3 1 7 E - 0 1  Molar Carbon 
VALUE EXCEEDS 1,- .ug/min Carbon! ! ! ! > > > s  

, ,  

0 0 0 0 0  
Sample Run By: 

I 
I 

PJ MCCOWN 
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HNF-1674 REV. 0 ' TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: BLNt-2 Date: 06/05/99 Time: 23:36:37  
I 

Sample Size = 1 UL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank I D  # = Max Readings = 22 
Blank Value = . 49  ug/minute C % Difference = 10 

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 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
0 . 0 8  0 . 0 0  0 . 0 0  

I 
! 

I 
I 
I 

I 
! 

I 

0 . 5 1  
1 . 0 1  
1 .51 
2 .00  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 :50 
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 .00  
9 . 5 0  

1 0 . 0 0  
1 0 . 5 0 ,  

- 

0 . 2 0  
0 . 5 0  

r . O .  70 
. $  0 . 9 0  

1 . 2 0  
1 . 4 0  

, ; (:I%. 6 0  
1 . 8 0  
2 . 1 0  
2 .20  
2 .40  
2 . 8 0  
3 . 0 0  

. ; 3  .20 
3 . 3 0  
. 3 . 6 0  
3 .80  

' 4 . 0 0  
'.4.20 

4 .40  
4 . 8 0  

. .,;. . .  
i .  i 

..: . ,  . .  

100 .00  
6 0 . 0 0  

2 2 . 2 2  
25 .00  
1 4 . 2 9  
1 2 . 5 0  
11.11 
1 4 . 2 9  

4 . 5 5  
8 .33  

1 4 . 2 9 '  
6 . 6 7  
6 . 2 5  
3 . 0 3  
8 . 3 3  
.5.26 
5 . 0 0  
4 .76  
4 . 5 5  
8 . 3 3  

28 .57  

USER INPW BLANK-VAL~JE 
BLANK VALTJI/ = 5 . 1 4 4 5 8 1  micrograms carbon 
BLANK FACT R = 5 . 1 4 4 5 8 1  / 10.49915 = +4.9E-01  . ug/min Carbon 

SAMPLE RESWTS: 

( 4 . 8  - 5 .144581  ) (1)/(1) (12)  = . . .  ... c 4 .17  E-4 Molar Carbon 
. .  c 5 . 0 0  E - 3  g /L  Carbon ( 4 . 8  - 5 .144581  ) (1)/(1) - = 

0 0 0 0 0  
Sample Run By: 

PJ MCdOVJN 
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HNF-1674 REV. 0 

I TOC- TOTAL'ORGANIC CARBON ~ A L Y S I S  REPORT 
TICTOC REV 2 . 0  

Sample: BLN -2 Date: 06/05/99 Time: 23 : 50 : 1 4  

Analyst : PJ MCCOWN 
Min ,Readings = 22 

sample Sike = 1 UL 
Dil Factor = 1 
Blank ID # = Max Readings = 22 
Blank ValOe = 2 ; 5 8  ug/minute C , %  Difference = 10 

zi 

. 1  
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
1 4  
15 
1 6  
1 7  
1 8  
1 9  
20 
2.1 
22 

0.. 0 0  
1 0 0 . 0 0  

40 ; 00  
5 0 .  0 0  
5 4 . 5 5  
65 .63  
41 .82  
1 9 . 7 1  
1 1 . 0 4  

6 . 6 7  
4 . 6 2  
2 . 8 1  
3 . 7 8  
3 :14 
1 .55 
1 . 5 2  
2 . 4 8  
0 .98  
1 . 4 5  
1 . 4 3  
1 . 4 1  
0 . 4 7  

== Reading ==== Analysis Time ==== coulometer ==== % Difference == 
0 . 0 8  0 . 0 0  . . .. 
0 . 5 1  
1 . 0 1  
1 . 5 1  
2 . 0 0  
2 .50  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6.50 

i 
i 
! 

I 
i 

I 
I 

I 
i 
I 

1 

7 .00  
7.50 
8 . 0 0  
8.50 
9.00 
9 . 5 0  

1 0 . 0 0  
1 0 . 5 0  

i 

0 . 3 0  
0 . 5 0  

:' .:1.00 
: ' 2.20 

6 . 4 0  
1 1 . 0 0  

. % 3 . 7 0  
15 .40  
1 6 . 5 0  
1 7 . 3 0  
17.80 
18 .50  

. 1 9 . 4 0  
1 9 . 7 0  
20.20 
20.40 

I i a . 7 0  
.21.00 

21.30 
21.40 

19 .10  

:. .., 
< : 

.. , 
, .  ' 

. .  
. .  

BLANK VALUE 
= 27.0878 micrograms carbon 

R = 27.0878 / 1 0 , 4 9 9 1 5  = ::.: .~ .. .. . .  . 
+2.6E+00 ug/min Carbon 

c 5 . 0 0  E-3 q/L Carbon .. . .  - - 
. .  c 4 . 1 7  E-4 Molar Carbon 

) ( l ) / ( l ) -  
) (1)/(1) (12) .= 

cccc WARNING - BLANK VALUE EXCEEDS 1;5:'ug/min Carbon.! I 1 !>ss> 
. .  

. .  . .  I 
t 

Sample Run By: l43l.q 
PJ MCmWN 00000 I 
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06/06/99 04:37 FAX 3721143 2B HALL 

. .  

@009/023 
i HNF-1674 REV. O I 

! TIC- 'TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV '2 .0  

i Sample: S99T000970 Date: 06/06/99 Time: 00:02:46  

Sample Size = 1 UL 
D i l  Factor = 1 
Blank ID # = 
Blank Value = . 4 9  ug/minute C 

Analyst : PJ YCCOWN 
Min Readings = 22 
Max Readings = 22 ~ 

.% Difference = 10 ' 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
0 . 0 0  0 . 0 0 '  
0.40  100.001 

- 
1 
2 
3 
4 .  
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15 
1 6  
17 
1 8  

. 1 9  
20 
2 1  
22  

- 
0 . 0 8  
0 . 5 1  . 
1 . 0 1  
1.51 
2 .00  
2 .50  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 .50  
5 . 0 0  

. 5 . 5 0  
6 . 0 0  
6 .50  
7 . 0 0  
7 . 5 0  
8 . 0 0  

%-1431.50  
% - 1 4 3  1 - 0 0, 
%-1430.50  
%-1430.00 
%-1429 .50  

i 

0.50 
. " 2 . 5 0  

: -45 .90  
1 6 3 . 3 0  
279 .60  
355.00 
393.40 
412.20 
420 .70  
425 .10  
427.90 
429.80 
431.30 
432.80 
433.70 
434.50 
435 .40  
436.00 
436.80 
437 .50  
. .  . . . . _  

. .  
. .  

USER INPUT BLANK VALUE 

BLANK FACTOR = 5 . 1 4 4 5 8 1  / 10 .49915  = +4.9E-01 ug/&in irbon 
BLANK VALUE = 5 . 1 4 4 5 8 1  micrograms carbon ! 

SAMPLE RESULTS: 

( 437 .5  - -700 .4554 ) (1)/(1) (12.) = 
- ( 4 3 7 . 5  --700.4554 ).(l)/(l) - +1.138E+O3 g/L Carbon 

+9.483E+01 Molar Carbon 

c.. 
?OWN 0 0 0 0 0  



06/06/99 04:  37 FAX m 3  
2B HALL . .  

HNF-1674 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T000970 Date: 06/06/99 Time: 01:33:14 

Sample Size = '1 UL 
Dil Factor = 1 
.Blank ID # = 
Blank Value ='2.58 ug/minute C 

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

Analysis Time 
0.08 
0.51 
1.00 
1 :50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5 . 0 0  
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.06 
9.50 
10.00 
10.50 

Analyst : PJ I 
Min Readings = 22 
Max Readings = 22 
.% Difference = 10 

---- Coulometer 
0.00 
0.30 
0.60 

: : 4.20 
63.40 
305.30 
667.50 
..891.00 
996.40 
1050.60 
1079.40 
1094.70 
1103.30 
1108.30 
1111.80 
1114.50 
1116.30 
1118.00 
lli9.20 
1120.20 
1120.90 
1821.50 
..:I ;I:; . :, :. 

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

_ -__  - _ _ _  % Difieren 
0.00 

100.00 
50.00 
85.71 
93.38 
79.23 
54.26 
25.08 
10.58 
5.16 
2.67 
1.40 

@010/023 

0.78: 
0.451 
0.311 
0.24' 
0.16 
0.15: 
0.11, 
0.09 
0.06 
0.05 

CCOWN 

USER INPUT BLANK VALUE 
BLANK VALUE = 27.0878 micrograms carbon 
BLANK FACTOR = 27.0878 / 10.49915 =; . +2.6E+00 ug/min Carbon 

1 

+1.0944E+ 3 g/L Carbon 
+9.1201E+,l d Molar Carbon 

SAMPLE RESULTS: . .  .. 
.... . .  - ( 1121.5 - 27.08742 ) (i) /( i)  _ 

( 1121.5 - 27.08742 ) (1)/(1) (12) = . :;:,; ,, 

<ccc WARNING - BLANK VALUE EXCEEDS 1.5,ug/min Carbon!!! 1!>>>4 

&LL i :  . .  
Sample Run BY: . 

PJ MCCOWN 00000 

' . / D P  nz c 
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06/06/99 04:38 FAX 3721143 

4.99 
2.34 
1.10 
0 . 6 3  
0.41 
-0.31 
0.31 
0.24 
0.21 
0.17 

2B HALL 
HNF-1674 REV. 0 

TIC- TOTAL INORGANIC. CARBON ANALYSIS REPORT 
' TICTOC REV 2.0 

@011/023 

Sample: 970 DUP 1 1 Date: 06/06/99 Time: 01:48:43 

Sample Size = 1 uL 
Dil Eactor = 1 
Blank ID # . = 
Blank Value = .49 ug/minute C 

Analyst : PJ MCCOWN 
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 

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

10.00 
10.50 
11.00 

i 

0.70 
17.60 

119.40 
.250.70 
335.30 
377.10 

. 796.90 
406.40 
410.90 
413.50 

. 415.20 
,416.50 
417.80 
418.80 
419.70 
420.40 
421.10 
421.80 
422.30' 
422.90 
423.50 . .. . . .  . .  
. .  . , .  . . .. 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: 
( 423.5 - 5.38902 ) (1)/(1) = . .  

, .  ( 423.5 - 5.38902 ) (1)/(1) (12) = . . .  ' .  . 
. . .  . .  

I -  

+4.9E-01 ug/m$n Carb.on 
1 
1 

+4.1813+02 g/L Carbon 
+3.484E+Olj Molar Carbon 

Sample Run By: LGjLCc- 
PJ MCCOWN 00000 



06/06/99 04:38 FAX 3721143 2B HALL 

HNF-1674 R N .  0 

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

Time: 02:02:09 i Sample: 970 DUP Date: 06/06/99 

Sample Size = 1 uL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 ~ 

Blank ID # = Max Readings = 22 ~ 

Blank Value = 2.58.ug/minute c ' . %  Difference = 10 I 
== Readi.ng =E== Analysis Time ==== Coulometer ==== 

1 0.51 0.. 50 
2 1.01 2.10 
3 1.50 56.00 
4 2.00 312.50 
5 2.50 672.80 
6 3.00 870.20 
7 3.50 969.60 

9 4.50 1052.60 
8 4.00 '' x(322.30 

10 5 . 0 0  
11 5.50 
12 6 . 0 0  
13 6 . 5 0  
14 7.00 
15 7.50 
16 8.00 
17 8.50 
18 9.00 
19 9.50 
20 10.00 
21 10.50 
22 11.00 

i 

USER INPUT BLANK VALUE 

1068.60 
1078.40 
1083.60 
1087.30 
1090.00 
1092.10 
1093.70 
1095.00 
1095.90 
1096.90 
1097.70 
1098.30 
1099.10 
'' ' .. .. 

. /  
. .  . .  . 

I ,. 

I . .  
% Differenue == 

0 ' .  00 
76.19 
96.25 
82.08 
53.55 
22.68 
10.25 
5 ..16 j 

1.50. 
0.911 

2.881 

0.25 

0 :15 

0 . 0 8 . :  
0.09 
0.07 
0.05 
0.07 

0.191 

0.121 

I BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = +2.6E+00 

( 1099.1 - 28.37441 (1)/(1) - - . ,  +l.O707E+O~ g/L Carbon 
( 1099..1 - 28.37441 ) (1) /(1) (12) = . :  . ' +8.92273+0; Molar Carbon 
<<<< WARNING - BLANK VALUE EXCEEDS 1.5.ug/min Carbon!!! ! I > > > > !  

ug/m n Carbon 1 SAMPLE RESULTS: . .  

'I 

PJ MCCOWN 00000' 
Sample Run By:. @w- 

i 



2B HALL 

70.00 
93.38 
70.42 
39.04 
17.88 
8.40 
3.91 
1.71 
0.70 
0.451 
0.25 
0.22 
0.18 
0.15 
0.15. 

a013/023 
06/06/99 04:38 FAX 3721143 

HNF-1674 REV. 0 

TIC- TOTAL INORGANIC CARB0.N ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 970 SPK Date: 06/06/99 Time: 02:14:32 

CCOWN Sample Size = 1. UL 
Dil Factor =. 1 . .  
Blank ID # = 
Blank Value = .49 ug/minute.C 

Analyst : PJ 
Min Readings = 22 
Max Readings = 22 

. %  Difference = 10 

Analysis 
0.51 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.'50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.03 

Time _ _ _ _  ---- Coulometer 
1.20 
1.80 
6.00 

90 i 6 0  
306.30 
502.50 
611.90 

. 6 6 8 . 0 0  
695.20 
707.30 
712.30 
715.50 
717.30 
718.90 
720.20 
721.30 
722.40 
723.50 

724.90 
725.60 
726.30 

724. io 

. .. 

2 
3 
4 
5 
6 
7 
8 
9 

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

i 

USER INPUT BLANK'VALUE 
~ 

BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = Q / 0 = 

SAMPLE RESULTS: 

( 726.3 - 5.405518 ) (1)/(1) (12) = 
- ( 726.3 - 5.405518 ) (1)/(1)- - 

Sample Run By: 



06/06/99 04:38 FAX 3721143 2B HALL 

HNF-1674 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REW2.0 

Sample: 9 7 0  SPK Date: 06/06/99  Time: 0 2 : 2 7 : 1 8  

Sample Size = 1 UL Analyst : PJ 
Min Readings = 22 
Max Readings = 22 

Dil Factor = '  1 
Blank ID # = 
Blank Value = 2 . 5 8  ug/niinute C ,% Difference = 10 

== Readins ==== Analysis Time ==== Coulometer ==== % Differen 
1 
.2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
.12 
13  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22  

- - 
0 . 5 1  
1 . 0 1  
1 . 5 1  
2 . 0 0  
2 .50  
3 . 0 1  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  

~ 6 . 5 0  
' . 7 . 0 0 '  

7 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 . 5 0  

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

. .  

i 

0 . 5 0  
1 . 4 0  

22.30 
175 .40  
586.70 
991.10 

1183 .10  
Z270.00 
1317.80  
1344.70  
1358 .80  
1366 .70  
1371.80  
1375.20  
137'7.90 
1380.20  
1381.80  
1383.20  
1384 .40  
1385.60  
1386.40  
1387.20  

,. . . .  
. ... . . 

. . .  . . I  

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: 

0 . 0 0  
6 4 . 2 9  
93 .72  
87 .29  
7 0 . 1 0  
4 0 . 8 0  
1 6 . 2 3  

6 .84  
3 . 6 3  
2 . 0 0  
1 . 0 4  
0.58 
0 . 3 7  
0 .25  
0 .20  
0 . 1 7  
0 .12  
0 . 1 0  
0 .09  
0 . 0 9  
0 .06  
0' .  06 

+2.6E+00 

@ 0 1 4 / 0 2 3  

:coWN 

( 1387.2  - 28.37701 ) (1)/(%) - - +1.3588E+0.3 g/L Carbon 
( ' 1 3 8 7 . 2  - 28 .37701  ) (1)/(1) (12)  = , . ' +1.1324E+0!2 Molar Carbon 
eccc WARNING - BLANK VALJJE'EXCEEDS 1..5 ug/min Carbon!!!!!>>>>' . !  

i 

I 
I 

0 0 0 0 4  
Sample Run By: 

PJ MCCOWN 
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~- 06/06/99 04:39 FAX 3721143 2B HALL 

HNF-1674 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS .REPORT 
TICTOC REV 2 . 0  

Sample: S99T000971 Date: 06/06/99 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = . 49  ug/minute.C 

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

1 0  
11 
1 2  
13' 
1 4  
15 
1 6 '  
1 7  
18 
1 9  
20 
2 1  
22 

Analysis Time ==== 
0 . 5 1  
1 . 0 1  
1 . 5 1  
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 .00  
5 .50  
6 . 0 0  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 . 0 0  
8 . 5 0  
9 . 0 0 ,  
9 .50  

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

i 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: - ( 349 .3  - 5.389439 ) (1)/(1)- - 
( 349 .3  - 5 .389439  ) (l)/(l) (12 )  = 

@J015/023 

Time: 02:39:46  

Analyst : 
Min Readings = 22 
Max Readings = 22 
.% Difference = 10 

Coulometer 
0 . 7 0  
1 . 3 0  

11 .70  
69.50 

172 .  7.0 
252.90 
298.70 

.321.70 
331.90 
336.40 
339.00 
340.50 
342 .00  
343 .10  
344.20 
345.00 
345.80 
346.60 
347.30 
348 .00  
348.60 
349 .30  

--_- --i- % Differenq'e == 
0 . 0 0  

8 8 . 8 9  
8 3 . 1 7  I 
5 9 . 7 6 ;  
3 1 . 7 1  I 
15 .33 '  

7,15'1 
3 . 0 7 ;  
1 . 3 4 :  
0.. 7 7  
0.441 
0 . 4 4 ;  
0 . 3 2 !  

4 6 . 1 5  1 

. .  

:::;I 
t i :23- 
0 . 2 3 ;  
0 . 2 0 .  I 0 . 2 0 :  
0 .  1 7 1  
0 .20 :  

i 

+4.9E-01 

! - .  
ug/mkn Carbon 

+3.439E+02; g/L Carbon 
+2.8663+011 Molar Carbon 

I 
Sample Run By: @ l L  i 

ps MCCOWN 00000: 
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06/06/99 04:39 FAX 3721143 

129.40 90.19 
469.10 72.42 
788.80 40 . 5.3 
946.90 16.70 

2B HALL 

1137.20 0.09' 
1138.00 0.07 
1138.40 0.04 

. .. . 
. .  

. . .  . .  

HNF-1674 RRI. 0 

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

Sample: S99T000971 Date: 06/06/99 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = 2 . 5 8  ug/minute C 

i 
9 

Time: 02:53:36 

PJ CCOWN Analyst : 
Min Readings = 22 
Max Readings = 2 2  , 
% Difference = 10 ~ 

@016/023 

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

_ _ _ _  _ _ _ _  Analysis Time 
0.51 
1.01 
1 . 5 0  
2 . 0 0  
2.50 
,3 .00  
3.50 
4.00 
4.50 - 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8 . 5 0  
9.00 
9.50 
10.00 
10.50 
11.00 

i 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = . +2.6E+00 ug/din. Carbon 

SAMPLE RESULTS: 
, .  

( 1138.4 - 28.37441 ) (1)/(1) - +l. 1100E+. d .3 q/L Carbon . .  - 
( 1138.4 - 28.37441 ) (1)/(1) (12) = i +9.2502E+O.l Molar Carbon 
cccc WARNING - BLANK VALUE EXCEEDS 1 ..5 ug/min Carbon! ! I- I ! >>>< 

Sample Run By: M(Lc 
PJ MCCOWN 00000 
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0 6 / 0 6 / 9 9  04:39 FAX 3721143 . .  

Time.: 0 3 : 0 6 : 4 8  

Analyst : PJ 
Min Readings = 22  
Max Readings = 22! 
% Difference = 10 

28 HALL 

MCCOWN 

HNF-1674 REV. 0 

0.13 
0 . 1 9  

@ 0 1 7 / 0 2 3  

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 9 7 1  DUP Date: 06/06/99 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = . 4 9  ug/minute C 

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

1 0  
11 
12 
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20  
2 1  
22  

1 . 0 1  
1. 5.0 
2 . 0 1  
2 ..51 
3.00 
3.50 
4 . 0 0  
4 . 5 0  
5 . 0.0 
5.50 
6 . 0 0  
6 . 5 0  
7.00 
7 . 5 0  
8 . 0 0  
8.50 
9.00 
9.50 

1 0 . 0 0  
1 0 . 5 0  
11 * 00 

i 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: - ( 365 .7  - 5.389432 ) ( 1 ) / ( 1 )  - 
( 365 .7  - 5.389432 ) ( 1 ) / ( 1 )  (12 )  = 

0.70 
1 . 1 0  
8 .60  

68.80 
169.20 
252.80 
304.30 
332 .50  
345.50 
3 5 1 . 4 0  
3 5 4 . 8 0  
356.40 
357 .90  
359.40 
360.30 
361 .30  
362.00 
363 .00  
363 .70 
364.30 
365.00 
365 .70  

t 4 . 9 E - 0 1  ug/&in Carbon 

+3.603E+O g/L Carbon 
+3'. 003E+O. 5 Molar Carbon 

1 

O O O O D  
Sample Run By: @A 

PJ MCCOhW 
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06/06/99 04:40 FAX 3721143 28 HALL 

HNF-1674 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

sample: 97i DUP Date: 06/06/99 Time: 03:19:37 

Sample Size = 1 UL Analyst : Pi 
Dil Factor = 1 Min Readings = 2; 
Blank ID # = Max Readings = 2; 
Blank Value = 2.58 ug/minute C % Difference = 1( 

== Reading ==== Analysis Time ==== Coulometer =e== % Differc 
1 0.51 0.60 
2 .  
3 
4 
5 
6 
7 
8 
9 

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

-3.. 01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 . '  

7.50 
8 . 0 0  
8 . 5 0  
9.00 
9.50 

10.00 
10.50 
11.00 

i 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: 
( 1185.5 - 28.37484 ) 
( 1185.5 - 28.37484 ) 
<<<< WARNING - BLANK 

1.30 
9.40 

110.40 
463.20 
818.30 
989.40 

1072.30 

1147.00 
.1160.70 
1168.00 
1172.50 
1175.60 
1178.10 
1179.80 
1181.10 
1182.20 
1183.20 
1184.10 
1184.80 
1185.50 

1119.80 

+2.6E+00 

O . (  
53.t 
86 .I 
91.4 
76.3 
43.: 
17.2 
7.: 
4.: 
2.2 
1.3 
0.c 
0 . :  
0 .: 
0 . :  
0 .I 
0 . :  
0.c 
O . (  
0 .c  
O . (  
O.( 

@IOl8/023 

4ccowN 

I 

- - +1.15713+'3 g/L Carbon 
c9.6427Ei 1 Molar Carbon ! I .  

(1)/(1) 
(1)/(1) (12) = 
VA&UEEXCEEDS 1.5 ug/min Carbon!! I l l > > >  

! 
8 

Sample Run By: /&K 
PJ MCCOWN 00000 
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06 /06 /99  0 4 : 4 0  FAX 3721143 2B HALL 

HNF-1674 REV. 0 

TIC- TOTAL INORGANIC CARBON ANUYSIS REPORT 
TICTOC REV 2.0 

Sample: S99T000972 Date: 06/06/99 Time: 03:32:04 

Sample Size = 1 uL Analyst : PL 
Dil Factor = 1 Min Readings = 2; 
Blank ID # = Max Readings = 2; 
Blank Value = .49 ug/minute C % Difference = IC 

== peading 
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 
i.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5 . 0 0 .  
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 

Coulometer ==== 2 
0.50 
1.00 
7.00 

59.30 
163.70 
257.80 
320.50 
355.10 
371.60 
377.80 
"380.80 
382.80 
384.20 
385.40 
386;40 
387.40 
388.60 
3,89. 00 
389.90 
390.60 
391.30 
391.90 

Differ€ 
0 . c  

5.0. C 
85.; 
88.2 
63.; 
36.5 
19. E 
'9.7 
4.4 
1 . C  
0 . :  
0.E 
0 '. : 
0.: 
0 . ;  
0 . ;  

' 0.: 
0.1 
0.2 
0.1 
0.1 
0.1 

i 

USER INPUT BLANK VALUE 

BLANK FACTOR = 0 / 0' ,= +4.9E-01 
BLANK VALUE = 0 micrograms carbon 

@019/023 

MCCOWN 

in Carbon 

SAMPLE RESULTS: 
( 391.9 - 5.38902 (1)/(1) - = +3.8653+0 ' g/L Carbon 
( 391.9 - 5.38902 ) (1)/(1) (12) = +3.221E+OI Molar Carbon 

! 

Sample Run .By: @ j L  
PJ MCCOWN 0000 
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0 6 / 0 6 / 9 9  0 4 : 4 0  FAX 3721143 2B HALL 

HNF-1674 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS 'REPORT 
TICTOC REW 2 . 0  

Sample: S99T000972 . Date: 06/06?99 Time: 03:44:47  ; 

@3020/023 

Sample Size = 1 uL 
Di1,Factor = 1 
Blank ID # =' 
Blank Value = 2 .58  ug/minute C 

1 
Analyst : PJ i MCCOWN 
Min Readings = 2 2 )  
Max Readings = 2 2 ,  
% Difference = 10: 

Reading ==== Analysis Time ==== Coulometer ==== % 
1 0 . 5 1  0 . 5 0  
2 1 . 0 1  1 . 3 0  
3 1 . 5 0  33 .70  
4 2 .00  340 .10  
5 2 . 5 0  789 .60  
6 
7 
8 
9 

1 0  
11 
12  
13  
1 4  
15 
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 

3 . 0 0  
3 .50  
4 .00  
4.50 
5 . 0 0  
5 .50  
6 . 0 0  
6 .50  
7 . 0 0  
7 . 5 0  
8 .00  
8 .50  
9 .00  
9 . 5 0  

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

995.90 
1 0 8 5  . O O  
1133.50  
1159.80  
1172.60  
1178 .70  
1182 .40  
1185.10  
1187.30  
1188 .80  
1 1 9 0 . 0 0  
1191.00  
1191 .90  
1192 .60  
1193.40 
1194.20  
1194.90  

I .. . .  
' , .  . 

i 

USER INPUT BLANK VALUE 

BLANK FACTOR = 0 / 0 = 
BLANK VALUE = 0 micrograms carbon 

Di € f ere 
0.0 

61.5 
9 6 . 1  
9 0 . 0  
5 6 . 9  
2 0 . 7  

8 . 2  
4 . 2  
2 . 2  
1.0 
0 . 5  
0 . 3  
0 . 2  
0.1 
0 . 1  
0 . 1  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

n Carbon 

g/L Carbon 
Molar Carboc 

SAMPLE RESULTS : 
- ( 1 1 9 4 . 9  - 28.37697 ) (1) / (1). - 

e<<< WARNING - BLANK VALUE EXCEEDS 1;5'.ug/min 
( 1 1 9 4 . 9  - 28 .37697  ) (1)/(1) (12 )  = ' . . .  

Sample Run By: p?k 
PJ MCCOWN 0 0 0 0 0 '  
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06/06/99 0 4 : 4 0  FAX 3721143 2B HALL @l021/023 

HNF-1674 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: 972 DUP Date: 06/06/99 

Sample Size = 1 uL 
Dil Factor = 1 
Blank ID # = 
Blank Value = . 49  ug/minute'C 

Time: 04:06:26 

Analyst : P; 
Min Readings = 2; 
Max Readings = 2: 
% Difference = ic 

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

10. 
I1 
1 2  
1 3  
1 4  
15 
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 

Arialysis Time ==== 
0 . 5 1  
1 . 0 0  
1 . 5 0  
2 .00  
2 . 5 0  
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 .50  
8 . 0 0  
8 . 5 0  
9 . 0 0  
9 .50  

10.03 
1 0 . 5 3  
1 1 - 0 3  ' 

i 

i 

USER INPUT BLANK VALUE 

BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: 

( 366.8  - 5.405507 ) (1)/(1) (12 )  = 

BLANK VALUE = 0 micrograms carbon 

( 366.8  - 5.405507 ) (l.)/(l): - - 

1 . 1 0  
3 . 4 0  

30 .70  
1 1 9 . 1 0  
223 .30  
289.30 
326 .10  
344 .80  
352 .10  
355.60 
357.60 
359 .10  
360 .50 
361 .40  
362 .30  
363.20 
364 .10  
364 .90  
,365.60 
366 .30  
366 .80  

+4 .9E-01  

0 . c  
45.4 
67.C 
88.5 
74.2 
4 6 . t  
22.E 
1 1 . 2  

5.4 
2 . c  
0 .5  
0 . 5  
0 . 4  
0 . 2  
0 .2 
0 . 2  
0.2 
0 . 2  
0.2 
0.1 
0 . 1  
0.1 

sample Run BY: QJL 
PJ %lcCOWN 0001 

:ccowN 

n Carbon 

g/L Carbon 
Molar Carbon 

~ 

1 .  

1 .  



06 /06 /99  0 4 : 4 1  FAX 3 7 2 1 1 4 3  2B HALL @ 0 2 2 / 0 2 3  

Analyst : PJ 
Min Readings = 22 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 

X 

MCCOWN 

Sample: 972 DUP 

% Dif f erer.ce ---_ ---_ 
0 . o c  

02 .88  
94 .55  
8 2 . 9 8  
50 .20  
1 8 . 8 2  

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

HNF-1674 RN. G 

0 . 1 2  
0 . 1 1  
0 .08  
0 . 0 9  
0 . 0 6  

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

. 

i Date: 06/06/99 Time: 04:19:55  

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

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 

Analysis 
0 . 5 1  
1.01 
1.50 
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 .00  
5 .50  
6 .00  
6 . 5 0  
7 . 0 0  
7 . 5 0  
8 .00  
8 . 5 0  
9 .00  
9 .50  

1 0 . 5 0  
11.00 

---_ --__ 

. .  

, . 1 0 . 0 0  

i 

Time Coulometer 
0.60 
3 . 5 0  

64 ..20 
377 .20  
757 .50  
933.10 

1017.30  
1066.10  
1094.70  
1109.30  
1116.70  
1121 .20  
1124.50  
1 1 2 6 . 9 0  
1128 .60  
1130 .00  
1 1 3 1 . 3 0  
1132.20  
113'3.26 

. , 1133.90  
1134 .50  
1135.30  

---- --__ 

j 
! 

USER INPUT BLANK VALUE 
BLANK VALUE = 0:micrograms carbon 

BLANK FACTOR 0 / 0 = +2.6E+00 ug/mqn.Carbon 
SAMPLE RESULTS: 

= +1.1069E+O? g / L  Carbon ( 1135.3 - 28.37701 ) ( l ) / ( l ) - ( i Z )  =.  

! 
( 1135 .3  - 28 .37701  ) ( l ) / ( l j  

+9.2244E+OT Molar Carbon 

'>>> I C=zC< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!! ! !  

Sample Run BY: @ h L  
0 0 0 0 0  ., i PJ MCCOWN 

* f t ' O h  L 
! 

! 
I 
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HNF-1674 REV. 0 

WORKBOOK PAGE: BLANK1 

pg of Carbon = ICI-C21 

ata tnterea BY: Mt A uate: Ub 
ignature of Chemist: A /sf Date: 

BLANK.WB1 REV 1.0 34210OML i 

250 

06/07/99 10:51:20 



WORKBOOK PAGE: STD2 

. i  BatchiNum'ber,, .: 
99002335 

. .  ,,.. . .-,,'::Refun':..: . ... '. 

0 QC Actual in pglmL = Standard Value (pg/mL) 

QC Found in ualmL for TIC = 5 if C1 < C2 
QC Found in pglmL = (C1 - C2) * DF I SS 

.I 

QC Found in pglmL for TOC = 40 if C1 < C2 

//*I/ % Recovery = QC Found QC Actual * 100 

STANDARD.WB1 REV 1 0  342100ML 

06/07/99 

251 
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HNF-1674 REV. 0 
WORKBOOK PAGE: SAM3 

I/Sample#i 
S99T000970 

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 

m- 
Method Detection Limit in pglmL 

05:OO AM 
pg of CarbonlmL 

Data Entered By: MF Date: 06/07/99 

Signature of Chemist: n m  Date: 
SAMPLE.WB1 REV 1.0 342100ML 

252 
1:\34zi oo\oun3oo18.w~1 06/07/99 11:04:05 



HNF-1674 REV. Q 
WORKBOOK PAGE: DUP4 

m E z E I  
Method Detection Limit in pglmL 

pg of CarbonlmL 

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

1-11 
S99T000970 

I/ Date Complete il 

U102 GRAB1 

Data Entered By: MF Date: 06/07/99 

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

'253 
1:\3421 OO\OU~~OOI~ .WBI  06/07/99 11 :05:29 



HNF-1674 REV. O 

WORKBOOK PAGE: SPIKE5 

ercent Spike Recovery = ((C2-BL) - (CI-BL) * (SPK SS) / SS) / ((SPK CONC) * (SPK VOL)) 100 

C Actual in pgImL =Spike Value (IJgImL) 
C Found in pglmL = (Percent Spike Recovery)*(QC Actual) I IO0 

Data Entered By: MF I Date: 06/07/99 
Signature of Chemist: 4/74 Date: 
SPlKEWBi REV 1.3 342100ML 

06/07/99 

254 
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HNF-1674 REV. 0 
WORKBOOK PAGE: SAM6 

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

Data Entered By: 1.4 MF Date: 06/07/99 
Signature of Chemist: 4- Date: 
SAMPLE.WS1 REV 1.0 342100ML 

‘255 
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HNF-I 674 R W .  0 

Sample Size in mL (SS) 
Dilution Factor 

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 

I/ Chemist jl 
II MJL II 

I/ Date Complete / /  

Data Entered By: MF Date: 06/07/99 

Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

256 
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HNF-1674 R N .  0 
WORKBOOK PAGE: SAM8 

of Carbon from Bas 

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: , A  MF Date: 06/07/99 
Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 '237 342100ML 

1:\3421 OO\OUT\30018.WBl 06/07/99 1 1 :I 235 



HNF-1674 R N .  0 

I I 

Analysis Date 

71 0500 AM 
I S a m d e  Point lua of CarbonlmL 

06/06/99 m- 
Method Detection Limit in pglmL 

WORKBOOK PAGE: DUP9 

of Carbon from Baseline 

pg of CarbonlmL = (C142) * DF I SS 
ua of CarbonlmL for TIC = 5 if C1 < C2 I/w/1 ;; of CarbonlmL for TOC = 40 if C1 c C2 

Ij-ChemiSt'I 
MJL 

U102 GRAB1 

Data Entered By: MF , A Date: 06/07/99 
Signature of Chemist: Date: 
SAMPLE.WB1 REV 1.0 342100ML 

'258 
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Page: I HNF-1674 REV. 0 worklistdata2 Version 3.0 01/04/99 
06/15/99 08:17 

LABCORE Completed Worklist Report for Worklist# 30143 

Analyst: jds Instrument: CARB2 Book#: 

Method: LA-342.100 Rev/Mod 

Worklist Comment: U102 GRAB @TICTOC SOLID RERUN MF 

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

1 STD 

1 STD 

2 SRMPLE 

2 SAKPLB 

3 DUP 

3 DUP 

4 TRIPL 

4 TRIPL 

5 SPK 

5 SPR 

0 

0 

S99T000960 0 

S99T000960 0 

S99T000960 0 

S99T000960 0 

S99T000960 0 

S99T000960 0 

S99T000960 0 

S99T000960 0 

@TICTOCl TIC-02 

WICTOC1 TOC-02 

WICTOC1 TIC-02 

STICTOC1 TOC-02 

WICTOCl TIC-02 

@TICTOCl TOC-02 

WICTOCl TIC-02 

STICTOCl TOC-02 

@TICTOCl TIC-02 

STICTOC1 TOC-02 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

6.02~+02 6.04~ta 

3.OOE+O3 2.72E+3 

N/A 6.08B103 

N/A 7.948+03 

6.08B+3 9.43B13 

7.94E+3 4.99E13 

6.088+3 7.54X+3 

7.94813 1.16E+4 

I.OOE+Oa 1.59Er02 

1.008+02 1.19E+02 

100.332 % Recovery 

90.667 % RBCOVBW 

5.000 uq/g 

40.000 ug/q 

43.198 RPD 

45.630 RPD 

21.439 RPD 

37.462 RPD 

159.000 % Recovery 
119.000 % Recovery 

Final page for worklist# 30143 

Analyst Signature Date 

6 , h m  
ReKew6rpignature * IYate 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
'23 



06/15/99 03:13 FAX 3721143 2B HALL m o o 1  

MNF-1674 REV. 0 
06/10/99 1335 
ws2 LABCORE Data Entry Template for Worklist# $0143 I 

I 
I Page: 1 I 

I 
2SNQL; I Analyst: Instrument: CAN32 Book# 5 4 ~ 1  /z A- 

I < r )  - 
Method LA-342-100 Rev/Mod 1- -I!-- 

Worklist Comment: U102 GRAB @TICTOC SOLID RERUN Mp 

s Type Sample# R A T e a t  Matrix Group# Pro jec t  

1 STD @TICTOCl SOLID 

2 SAMPLE S99T000360 0 QTICTOCl SOLID 39000200 U-102 GRAB1 
Analytes Requested: TIC-02 , TOC-02 

3 DUP S39T000960 0 @TICTOCl SOLID I 
4 SPK S99TOOD960 0 @TICTOCl  SOLID 

I . Final page for worklist # 30143 

G//& 4; 
Signature Date 

Dnta E q  Commenbs. C$ 4 T,? 
rL.Ql, LJW mJ- n 0- 5 

S = Worklisr Slof Number, R = Replicate Nwnber. A = Alquot C o M  

'260 j 



2B HALL @003 Ub/15 /99  03:14 FAX 3721143 

HNF-1674 REV. 0 

I TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

ccc BLANK ANALYSIS >>> 

Sample: BASE Date: 06/14/99 Time: 19:27:40 

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

Analyst : m /SPELLMAN 
Min Readings = 2 2 ,  
Max Readings = 22 / 
% Difference = 10 j 

1 
2 
3 
4 
5 
6 
7 
8 
9 

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

0 . 0 8  
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 

... 

' 0 .  0.0 
0.10 
0.40 

:::&Ro : 60 
: / ,  'il. 10 

.. (;;,1.40 
1.70 

.:.1.31.90 
2.10 
2.30 
2.50 
2.60 
2.80 
3.00 

. . .  ..3 . I O  
B .30 
9.50 
8.60 

:. .$ ? @  . 8 0  

..... 

.... , 

4.30 

'> ,. . . .  
.;, : .  . . . . . . .  
i 8 . ; .  . .  ~ , .  

..,, : ;  . . . . . . .  
.., . s i  . . .  c . , . . .  

. !.,,: . .  
.,:; . I , !  

t.! :, i 

,:j .:. 

. .  . . . . . . . .  

BLANK VALUE = ' 4.3 micrograms carbon 1 ,'.I; 
BLANK FACTOR = 4.3 / 10.49829 ' =  ".'.(:.ij,;:!(! 

. .  ' ' ,.:..:.,~;;~() 
,. . , :: r 

' . i . .  . 

.~ 

, . .  

,'.>.,\ ., . . . . .  

0 .04  
100. oa 

21.4 

9.5 
8.7 

3.85 
7.14 
6.67 
3.23 
6.06 
5.71 
2.78 

5.0 

8 . 0 0  

I 

t4.1E-01 

6- (C- 7 7 .  f 
JD S P E L W  22222 

Sample Run BY: 

. .  :I 8 : ; :  . . . . .  



06/15/99 03:14 FAX 3721143 2B HALL 

HNF-1674 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
I TICTOC REV 2.0 
<<< BLANK ANALYSIS >>> 

@lo04 

Sample: BASE 

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

Date: 06/14/99 .: Time: 19:40:23 i 
. .  . .  

Analyst : 
Min Readings = 22 

% Difference = 10 
Max Readings 

== Reading ==== Analysis Time ==== Coulometer ==== % Differe 
1 0.08 0.00 
2 
3 
4 
5 
6 
7 
8 
9 

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

0.51 
1.00 
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 

0.20 
0.70 

;:XO .70 
(11..4 i 7 0  
17.50 

; , . '$9.20 
20.10 
20.70 
21.10 
21.50 
21.90 
22.10 

:.22.50 
22.80 
23.80 
23.30 
.20,50 
26.00 

.;24.20 
23 ..60 

, ,>!.>,'>g. 80 
: . . .  

,' <;: 'i 

'.". s 
, .... 

.. - ,. . .  .. 
. 1  ! . .  
. .  , ,  
.~ 
.:. : .. . 

. .  
..i ,i. 
.. .. 
.. .. 
' I. .., 

BLANK VALUE = 24.6 micrograms. carbon:: I? 
BLANK FACTOR 24.6 / 10.49805 = +2.34E+00 . >  

100 :oo 
71.43 
87.93i 
45'. 79i 
27.21 
16.00 
8.85 
4.48; 
2.90 

1.86 
1.9a 

0.8 
1.2 
0.85 
2.08 

I 
j 
I 
i 

ug/$in Carbon 

. .  Sample Run By: . .. 

JD SPELLMAN 22222 
..... . .  ,. . 
. . .  . .  . . . ,  , 
. .  . . .  
. . . . .  . . .  
. .  

262 .:;'I:' ... . 
,... . . . . .  . 



m 0 0 5  0 6 / 1 5 / 9 9  03:15 FAX 3721143 2B HALL . 
HNF-1674 REV. O 

, !  TIC- TOT% INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: STD Date: 06/14/99 Time: 19:56:21 j 

Sample Size = 1 UL 
D i l  Factor = 1 
Blank ID # = 
Blank value = .41 ughinute C 

Min Readings = 22 
Max Readings = 22 
% Difference = 10 

k a l y s t  : 

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

10 
11 
12 
13 
14 

-_-- ---- Analysis Time 
0 . 0 8  
0.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6:50 

---- __-- Coulometer ==== % Differedce == 
0.00 
0.20 
0.70 

: 1327.30 
146.20 
303.00 
433.20 
,5T7.40 
563.70 
587.20 
596.90 
601.30 
602.90 ' 

604.20 

100.0 
71.43' 
91.44 
81.33 
51.75 
30.06 
16.27 
8.2j 
4.0 
1.6i 
0 . 7 - ,  
0 '27 
0 -2.3 
0.13 
0 . o q  
0.13 

0-14 

0.05 

0.05 

0.05 
0.07 

! 
! 
I 

605 .DO 
605 .SO 
606.20 
606.50 

. I ; p 7 . 1 0  
607.40 
601.80 
608.10 
I #':. . . 
>.<.> - . . .,. >!: 

. ., ." , 

I. ..I , 

. . . .  ' 
' , . . ,  . 

' . , _  . 
; 5;, ' ( .  

: I : . .  . 
. I : ' ?  . ., . . , .  . ,  

USER INPUT BLANK VALUE . . , . .  

BLANK VALUE = 4.304199 micrograms carbon 
BLANK FACTOR = 4.304199 / 10.49805 ::='.' _ I  

SAMPLE RESULTS: .. . 
: , 4 < . :  . . :  

' ..?.I., 

( 608,l - 4.304199 (1)/(1) e . i  [: :: ' 

( 608.1 - 4.304199 ) (1)/(1) (12) ,':.' . e  

',.... . 
I. I .  . 

. :  

15 
16 
17 
18 
19 
20 
21 
22 

7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 

+4.1E-01 ug/min Carbon 

+6.038E+OZ g/L Carbon 
+5.032E+Ol Molar Carbon 

Sample R u n  By: 
JD SPELLMAN 22222 

t:. , 

., :.. .. , 

'263 ;; 
I 



. .. 06/15/99 03:15 FAX 3721143 2B HALL 

Dil Factor = 1 Min Readings = 22 
Max Readinqs = 22 

' .  I % Difference = 10 
Blank ID # = 
~ h m k  Value = 2.43 uglrninute C 

Sample: STD 

HNF-1674 REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC W, ,2.0 

Date: 06/14/99 

m 0 0 6  

Time: 20:08:50 i 
I 

2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5 . 5 0  
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 

501.80 
537.90 
551.20 
556.60 
559.30 
560.80 
562.10 
563.20 
564.20 
564.90 
565 I 60 
566.10 
566.80 
56Z .29 
567.60 
568.20 
568.40 

! -- -- Reading ==== Analysis Time ==== Coulometer ==== 'i; Differewe == 
1 0.08 0.00 
2 0.51 0.20 
3 1.01 21.00 
4 1.50 , 186.70 
5 396.80 
6 
7 

9 
10 
11 
12 
13 
14 
1 5  
16 
17 
18 
19 
20 
27. 
22 

a 

, . .  
,. ::, :, : 

i ; . ( . ' . .  
USER INPUT BLANK VALUE . .  , 

BLANK VALUE = 25.51025 micrograms carbon 
BLANK FACTOR = 25.51025 / 10.49805. : :F~:  L ' ! ,  

, ,. .: . . :.I . , I .  

+2.4E+00 

0 .00 .  
100.00' 
99.05, 

52.95. 
20 ~ 92 
6.71' 
2.44 
0.97 

88.75 

0.44 

0.24 

0 . 2 7  

o .ia 
0-ld 
0 . q  
O , O ?  
0.12 
0.07 
0.07 

0.23 

0.11 
0.04 

. .  I 
I 

ug/min Carbon 
. .  

: , I:: ' , SAMPLE RESULTS: .' , I 
( 568.4 - 25.51233 ) (l)/(l) 
( 568.4 - 25.51233 ) (1)/(1) (12) = . . ;  

+5.4293+02 g/L Carbon 
+4.5243+01 Molar Carbon 

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

WARNING - BLANK VALUE EXCEEDS 1.5,.ug/min Carbon!!!l!>>>i 
.... , 

,. . ,  
Sample Run By: .' 

JD SPELLMAN' 22222 



2B HALL @I007 08/15/99 03:15 FAX 3721143 

' ' 'HNF-I 674 REV. 0 i 

Sample Size = 1 UL . .  Analyst ; JD 
D i l  Factor = .1 .. , Min Readings = 22 
Blank I D  # = . .  , Max Readings = 22 
Blank Value =..41 ug/minute C % Difference = 10 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTbC REV,., 2 0 I 

SPELLMAN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

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

- 
0 .08  
0.50 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5 . 0 0  
5 .50  
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9 . 5 0  

10.00 
10.50 

00 
0.30 
0.60 

: .I:I.oo 
'. 1.30 
1.60 
1.90 

: 7 2.10 
2.40 
2.80 
3.00 
3.30 
3.70 
3.80 

- , 4 .00  
.4.30 
4.50 
4.70 

. . 5 .00  
.5.20 
5.50 
5.80 

USER INPUT BLANK VALTJE . , .  , 

BLANK FACTOR = 4.304199 / 10..49805 = ' :  +4. 
BLANK VALUE = 4.304199 micrograms carbon 

- .  SAMPLE RESULTS: . .  
( 5.8 - 4.304199 ) (1)/(1) - ,. .  , ,  - 
( 5.8 - 4.304199 ) (1)/(1) (12) = 

E-01 

0.00 
100.00 
50. O B  
40.06 
23.08 
18.75 
15.79 
9.52 

12.5q 
14.29 
6.67 

10.81 
2.63 
5.0? 
6.98 

4.26 
6.00 

5.45 
5.17 

9.oq 

4 -44 

3.85 

i 

! 

, 

ug/min Carbon 

+1.5E+00 q/L Carbon 
+I. 2E-01 M o l a r  Carbon 

Sample Run By: 
JD SPELLMAN 22222 

,265: 
. .. . 



06/15/99 03:15 FAX 3721143 

Time: 01:12:16 

Analyst : ' JD 
Min Readings = 22 
Max Readings = 22 

2B HALL 

HNF-1674 REV. 0 

SPELLMAN 

Sample: BLK 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC liEV 2.0 

Date: 06/15/99 

Sample Size = 1 UL 
Dil Factor = 1 

Blank Value = 2.34 ug/minute C 
Blank ID # = 

-- -- Reading ==== Analysis Time ==== 

1 0.08 
2 0.51 
3 1.01 
4 1;50 
5 2.00 
6 2.50 
7 3.00 
8 3.50 
9 

10 
11 
12 
13 
14 

16 
17 
18 
19 
20 
21 
22 

15 

4 .OO 
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 

m o o 8  
I -  

I Coulometer ==== % Difference == 
0.00 
0 . 2 0  
0.80 

..,:3. 00 
.. 6.00 
12.60 
17.20 

. 39.60 
20.90 
21.20 
22.10 
22.60 
22.70 
23.00 

% 2.3.60 
24.70 
25.70 
26.50 
26.90 
27.30 
27.50 
2 7 . 7 0  
2!3 4 . 
, ,  
. . ... 

.. . 
. , :  . ,  . ,. 

, ,. 
, I  

USER INPUT BLANK V&UE ., , 

BLANK VALUE = 24.56543 micrograms carbon 
BLANK FACTOR = 24.56543 / 10.49805 3' 

0. oq 

73.331 
1oo".8 75.0 

50.00 
52.38 
26. '74 
12.24 
6.2d 
1.44 
4.07 
2.23 

2.54 
4.45 

0.721 

j 

I 

j 

i 
I 
I 

t2.3E+00 ug/min Carbon 
I . (  . 

SAMPLE RESULTS: 
- 

. I  
( 27.7 - 24.56571 ) (1)/(1) - 
( 27.7 .- 24.56571 ) (1)/(1) (12) = , : A  , 

<c<c WARNING - BLANK VALUE EXCEEDS l'.S:ug/min Carhonl!!!!s>>: 

+3 I 13E+00 g/L Carbon 
+2.61E-01 Molar Carbon 

. .  
Sample Run By: , 

JD SPELLMAN 2 2222 



06/15/99 0 3 : 1 5  FAX 3721143 2B .HALL 

HNF-1674 REV. 0 

TIC-  TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Date: 06/15/99 sample: S99T000960 

Sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank V a l u e  = -41 ug/minute (1 

Time: 01:31:12 

@ 0 0 9  

JD PEJLMAN P Analyst : 
 in Readings = 22 
Max Readings = 22 
% Difference = 10 I 

I . .  
== R e a d i n g  ==== Analysis Time ==== coulometer ==== % 

1 0 . 0 8  0 . 0 0  
100.00 
69.231 
97.32, 
71 - 71, 

- 
' 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 .OO 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
'7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 

, .  

0.40 
1.30 

1.48.40 
: 171.10 
258 -40 
329.20 

' .  376.80 
397.20 
412,OO 
423.00 
431.00 
437.80 
441.10 
443.30 
445.90 
448.30 
450.30 
45%. 90 
453.20 
454.40 
455: 80 
.: :$ ,; .. 
, . I  

. 
.. . . .  
.i , . 

I... ' , . .  
USER INPUT BLANK VALTJE ,:.i . I ,  

BLANK V d U E  = 4.304199 micrograms carbon. 
BLANK FACTOR = 4.304199 10.49805 ..r. 1 1  

SAMPLE &SULTS: .';, , 

( 455.8 - 4.304249 (1)/(1) - 
( 455.8 - 4,304249 ) (1)/(1) (12) = 

, , I  

i , . ,  , - 

33.78; 
21.51: 

3.5 

1-66 
1.55 
0.75 
0 . 5 0  
0.58 
0.54 
0.44 
0.35 
0 . 2 9  
0.26 
0.31 

i 
I I 
! 

I 
+4.1E-01 ug/min Carbon 

I 
+4.515E+Oa g/L carbon 
+3.762E+03; Molar Carbon 

I .  

22222 
Sample R u n  By: 

JD S P E L W  
. '  . '  



06/15/99 03:15 FAX 3721143 2B HALL 

HNF-1674 REV. 0 

TOC- TOTAL' ORGANIC ( I F S O N  At$'ALYSIS REPORT 
TICTOC REV'2.0 

Sample: S99T000960 Date: 06/15;/99 Time; 01:43:26 

Sample Size = I UL Analyst : m 
Dil Factor = 1 Min Readings = 22 
Blank ID # = . Max Readings = 22 
Blank Value = 2.34 ug/minute C % Difference = 10 

== Reading =-== Analysis Time ==== Couiometer ==== % Differe 
I 0.08 0.00 0.0 
2 0.51 25.60 100.0 
3 1.00 232.80 89.0 
4 
5 

7 
8 
9 
10 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 

1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8 . 0 0  
8.50 
9.00 
9.50 
10 I O 0  
10.50 

472.40 
548.60 
5 7 5 . 5 0  
588.40 
594.90 
599.10 
602.10 
603.70 
605.10 
606.40 
607.50 
608.50 
609.20 
610.00 
610.80 
611.60 
'612.30 
612.90 

I? q . : , .  , . 

, , A t  _. 

6i3.60 
. .. . 

. ,  . .  .. 
, .  

.. , 

, : . , .  
.:, .. 

.>.. . 

50.73 
13.82 

4.67 
2.19 
1. o q  
0.70 
0.54 
0,27 

0.21 

0.1, 
0.lX 
0.131 
0.13i 
0.13) 
0.lZ 

0 Ill! 

0 .24  

0.10: 

USER INPUT BLANK VALUE 
BLANK VAISIE = 24..56543 micrograms carbon 
BLANK FACTOR = 24.56543 / 10.49805 =: ;. +2.3E+00 ug/min Carbon 

SAMPLE RESULTS: . .  

( 613.6 - 24.56766 ) (1)/(1) = +5.890E+02i g/L Carbon 
( 613.6 - 24.56766 ) (1)/(1) (12) = . c  +4.9093+01: Molar Carbon 
cccc WARNING - BLANK VALUE EXCEEDS 1.5-ugjmin Carbon! I I !  !>>>>, 

. .  . . I .  

Sample Run By: 
JD SPEI&WJJ 22222 

, ... 
I 



06/15/99 03:19 FAX 3721143 2B HALL . .  ., 

HNF-1674 REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

@Oll/OlS 
! 

Sample: S99TOOO96ODUP Date: 06/15/99 

sample Size = 1 UL 
Dil Factor = 1 
Blank ID # = 
Blank Value = .41 ug/minute.C 

Time: 01:56:43 ' 
Analyat : 
Min Reading6 = 22 
Max Readings 22 
% Difference = 10 , 

== Reading ==== ATlalysis Time ==== Coulameter ==== % Difference == 
1 0.08 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 
1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5 . 0 0  
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 

1.00 
4.10 

?P2.20 
409 -10 
677.30 
831.20 
923L.20 
958.90 
973 ~ 80 
980.10 
983.70 
986.30 
988.30 
989 90 
99X . 2 0  
992.70 
994.00 
995.10 
996.20 
997.30 
998.30 

.,.:, . 
., .. .. : :  . .  

, I _  

m;,! . 

, .  
USER INPUT BLANK VALUE 
BLANK VALUE = 
BLANK FACTOR = 4.304199 / 10.49805 ,= 

SAMPLE RESULTS: , ,  
( 998.3 - 4.304249 ) (1)/(1) - 
( 998.3 - 4.304249 ) (1)/(1) (12) = 

4.304199 micrograms carbon. 
. , . .  . .. . 

% .  
- 

:. 1 , . .. 
. .  . : :  

. i I  

0 . 0 0 .  
100.00. 
75.61 
95.55: 
77.46 '  
39 - 60 
18.52' 
9.77: 
3.93' 
1.531 
0 . 6 4 >  
0.37 
0.26 
0.20 
0.16: 
0 . 1 3 '  
0.151 

0.11: 
0.11; 
0.11' 
0.101 

i 

0.13. 

+4.1E-01 

t9 
t8 

Sample Run By: . .  
JD SPELLMAN 22222 

'269 . .  



06/15/99 03:19 FAX 3721143 2B BALL @012/016 
- HNF-1674.REV. 0 !: 

* . :  . 
~ 

TOC- TOTAL ORGANIC CARBON bJALYSIS .REPORT 
TICTOC REV 2.0 

1 Sample: S99TOO0960DUP Date: 06/15/99 Time: 02:13:11 

JD SPELLMAW j Sample Size = 1. UL Analyst : 
Dil Factor =, 1 Min Readings = 22 
B l a n k  ID, # = Max Readings = 22, 
Blank Value = 2.34 ug/minute c ' % Difference = 10; 

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

____  -_-- analysis Time ==== Couiometer ===I 
0.08 0.00 
0.51 7,30 
1 , o o  113.80 
1.50 .. _ .  337.50 
2.00 446.40' 
2.50 489.40 
3.00 510.70 
3,50 52%. 80 
4.00 529.10 
4.50 ' 533.40 
5.00 536.70 
5 . 5 0 '  539.00 
6.00 540.80 
6.50 542.40 
7.00 ' 543.90 
7.50 545.00 
8.00 546.00 
8.50 
9-00 
9.50 

1 0 . 0 0  
10.50 

546.90 
547.80. 
548.80 
549.60 
550.40 
, .  . ... 
'I .:. % 

, ,"' 
. . < '  , 
. .  . 

1 

1 0 0 .  ov 
% D i f f e r e  ce 

o . o $  == 

93.59 
66.28 
24.40 

4 .I7 

1.38 
0.84 
0,61 
0.43 
0.31 

0.28 
0.20, 

0.11 
0.1( 
0.11 
0.11 
0.1: 

8 . 7 9  

2.14 

0 . 2 q  

0.18 

USER INPUT BLANK VALUE 
BLANK VALUE = 
BLANK FACTOR = 24.56543 / 10.49805 '= .  ,~ +2.3E+00 

SAMPLE RESULTS; 
( 550.4 - 24-5653 ) (1)/(1) 
( 550.4 - 24.5653 (1)/(1) (12) = ' . . 

24.56543 micrograma carbon 
ug/n. n Carbon r , :: . 

1 - - . .  +5.258E+021 g/L Carbon 
+4.3823+01!, Molar Carbon 

<<e< WARNING - BLANK VALUE EXCEEDS l y 5  ug/min Carbon1 ! ! ! 

Sample Run By: 
JD SPELLMAN 22222, 



.%I ', .. . . 
06/15/99 0 3 : 2 0  FAX 3721143 2B HALL 

HNF-1674 REV. 0 
QOl3/016 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

I 
Sample: S99T00096 Date: 06/15/99 

Sample Size = 1 uL 
D i l  Factor = 1 
Blank ID # = 
Blank Value = .41 ug/minute C 

Time: 02:26:04 i 
i 

Analyst : m !PEL- 
Min Readings = 22 
Max Readings = 22 
% Difference = 10 j 

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

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

- 
0 . 0 8  
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5 . 0 0  
5 . 5 0  
6 . 0 0  
6.50 
7 . 0 0  
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 

. .  

0 . 0 0  
1 . 0 0  
2.90 

'54.00 
156.50 
224 -10 
263 - 6 0  
280.20 
286.10 
289.50 
291.30 
292.60 
293.60 
294.70 
295.80 
296.80 
297.60 
298.60 
299 ~ 60 
300 .SO 
391.10 
302.00 . . ~  ... 

. .  
. <  . . . .  , _  . .  

0,001 
100.00. 
65.52; 
94.63 
65.50 
30.17 
14.98; 
5. 9Zi 
2.06, 
1.171 
0.62: 
0.44: 
0.34) 
0 , 3 7  
0 . 3 7 :  
0.34, 
0.21 
0.33; 
0.33; 
0.3Q 

0.36 
0.20' 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.304199 micrograms carbon 
BLANK FACTOR = 4.304199 / 10,49805 = +4,1E- 01 

SAMPLE RESULTS: I .  

( 302 - 4.304593 ) (1)/(1) (12) 
- I. , ( 302 - 4.304593 (l)/(l) - 

. .... 

ug/min I .  Carbon 

I 
+2.9773+02 g/L Carbon 
+2.481E+Oi Molar Carbon 

I 

Sample Run By: 
JD SPELLMAN 22222 

I 



06/15/99 0 3 : 2 0  FAX 3721143 2B HALL 

Analyst : JD 
Min Readings = 22 
M a x  Readings '= 22 

QOl4/016 

i 

SPELLMAN 

'; 

1 
HNF-1674 REV. 0 

TOC: TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

! 

Sample: S99T00096OTRP Date: 06/15/99. Time: 02:45:14 i 1 
Sample Size = 1 uL 
Dil Factor = 1 
B l a n k  ID # = 
Blank Value = 2.34 ug/minute C 

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

---- _ _ _ _  Analysis Time ==I= Coulometer ==== 
0 . 0 8  0.00 
0.51 1,30 
1.00 36.00 
1.50 198.10' 
2.04 333 - 5 0  
2.54 409.40 
3.04 445.60 

4.04 466.00 
4.54 469.60 
5.04 471.80 
5.54 473.00 
6.04 474.90 
6.54 475.80 
7.04 '477.20 
7.54 478.10 
8.04 479.40 
8.54 480.20 
9.04 481.30 
9.54 482.20 

10 I 04 483.10 
10.54 483.90 

3.54 I ,460.10 

. . ,  

8 Differehce == 
0.0Q 

1 0 0 . 0 9  
96.39 
81.83, 
40.60 
18.54 
8.12 
3.15, 
1.27 
0.77 
0.47 
0.25 
0.4q 
0.1% 
0 -24, 
0.19 
0.2d 
0.14 
0.23: 
0.19' 

0.17: 
1 
1 

0.19) 

. ,  

USER INPUT BLANK VALUE 
BLANK VALUE = 24.56543 micrograms carbon 
BLANK FACTOR = 24.56543 /'10.49805 = +2.3E+00 ug/rnin Carbon 

( 483.9 - 24.65734 1 (1)/(1) - - ....  . ,  +4,5923+02. g/L Carbon 

ccce WARNING - BLANK VAzlUE EXCEEDS l':S.ug/min Carbon!!!I!>>>>, 

SAMPLE RESULTS: 

+3.8273+01. Molar Carbon ( 483.9 - 24.65734 ) (1)/(1).(12) = . .  

Sample Run By: 
JD SPELLMAN 22222 



08/15/99 03:20 FAX 3721143 2B HALL 

HNF-1674 REV. Q i TIC- TOTAL INORGANIC CARBON ?iN?&YSIS REPORT 
TICTOC REV 2.0 

@2015/016 

Sample: S99T000960SPK Date: 06/15/99 Time: 03;02:13 ! 
i 

Sample Size = 1 UL Analyst : JD SPELLMAN 
Dil Factor = I Min Readings = 22 

 ax Readings = 22 I 
% Di€ference = 10 

Blank ID # = 
Blank Value = .41 ug/minute C i 

== Reading ==== Analysis Time ====' Coulometer ==== % Differedce == 
1 0.08 0.00 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

0.51 
.l.Ol 
1.51 
2.00 
2.50 

. 3 . 0 0  
3.50 
4.00 
4.50 
5.00 
5.50 
6 . 0 0  
6.50 
7 . 0 0  
7.50 
8.00 
8.50 
9.00 
9.50 

10.. 00 
10.50 

3.20 
33.70 
307.90 

' 647.60 
860.60 
972.20 

1045.80 
1055.20 
1059.40 
1062.10 
1064 : 20 
1065.90 
1067.50 
1069.00 
1070.40 
1071 -40 
1072.60 
1073.80 
1074.80 
1076.00 
, :!,::.; . 

I 1024.10 

USER INPUT BLANK VALUE 
BLANK VALUE = 4.304199 micrograms carbon 
BLANK FACTOR = 4.304199 / 10.49805 : =  

SAMPLE RESULTS: - ( 1076 - 4.304249 ) (1)/(1) - 
( 1076 - 4.304249 ) (1)/(1) (12) = , . t .  

100.0 O - O !  
90.54 
89.05 
52.46: 
24.75 
11.46 
5.07; 
2.07 

0.27 
0.20 
0.16 

::q 
0.15 
0.14 
0.13 

0.13 
0.15 
0.09 

0 . 0 9  

O.l$ 

1 

1 
t4.1E-01 ug/r@n Carbon 

+1.0717Et03 g/L Carbon 
+8.93083+01 Molar Carbon 

1 
Sample Run By: 

JD SPELLMAN 22222 

273 



u6/15/8LI u3:ZO FAX 3721143 

Sample Size  = 1 uL Analyst : JD 
nil Factor = 1 M i n  R e a d i n g s  = 22 
Blank ID # = M a x  Readings = 22 

2B HALL 

SPELLMAN 

HWF-1674 REV. Q 
@016/016 

1 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT ! 
TICTOC REV 2.0 i 

Sample: S99T000960SPK Date: 06/15/99 i T i m e :  03:13:48 

== Reading ==== Analysis T.ime ==E= Coulometer ==== % Difference == 
.1 0 . 0 8  0.00  0 . 0 0  
2 0.51 34.00 
3 1.01 ' 395.30 
4 1.51 844.90 
5 2.00 1026.80 
6 2.50 1084.70 
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 . 5 0  
7.00 
7.50 
8 . 0 0  
,8.50 
9.00 
9.50 

10.00 
10.50 

1113.50 
1127.50 
1134.90 
1139.80 
1143.10 
1145.50 
1147.60 
1149.70 

' 1151.30 
1152 - 60 
1153.80 
1155.00 
1155.90 
1157.20 
1158.00 
1158.60 

USER INPUT BLANK VALUE 
BLANK VALUE = 24.56543 micrograms carbon 
BLANK FACTOR = 24.56543 / 10.49805 , =  

SAMPLE RESULTS: 

100.00 
91.44 
53.21 
17.72, 

2.59' 

0.6% 
0 ~ 431 

5.341 

1.2% 

0.29 
o . z i  
0.18, 
0 - 18' 
0.141 
0 .  iii 
0. lo! 
0.10: 
0.08; 
0.11 
0 ~ 0 7 .  
0 .05 

! 

I t2.3E+00 ug/rnin Carbon 

+1.1340E+OJ g / L  Carbon 
+9.4502EsOd Molar Carbon 

( 1158.6 - 24.57 (i)/(i) = 
( 1158.6 - 24.57 (1)/(1) (12) = 
cc<< WARNING - BLANK VALJJE EXCEEDS 1.5 uq/min Carbon!!l!!>>>>:, 

Sample Run By: 
JD SPELLMAN 22222  , 

274 



WORKBOOK PAGE: STDI 

QC Actual in pgImL = Standard Value (pglmL) 
QC Found in pgImL = (C1 - C2) * DF I SS 
QC Found in wImL for TIC = 5 if C1 < C2 . -  

QC Found in pgImL for TOC = 40 if C1 < C2 

% Recovery = QC Found I QC Actual * 100 

Signature ot Chemist: Date: 
STANDARD.WB1 REV 1.0 342100ML 

275 
06/15/99 0 8 : 0 6 : 5 0 



HNF-1674 REV. Q 

Sample Size in g (SS) 
Dilution Factor 

WORKBOOK PAGE: SAM2 

pg of Carbonlg = (CI-C2) * DF l SS 
pg of Carbonlg for TIC = 5 if C1 < C2 
vg of Carbonlg for TOC = 40 if C1 < C2 

Data Entered By: , MF Date: 06/15/99 
Signature of Chemist: Af/2/ Date: 
SAMPLE.WB1 REV 1.0 342100ML 

216 
1:\3421 O O \ O U ~ ~ O ~ ~ ~ . W B I  06/15/99 08:07:30 



HNF-1674 REV. 0 

WORKBOOK PAGE: DUP3 

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: MF Date: 06/15/99 

Signature of Chemist: A/# Date: 
SAMPLE.WB1 REV 1.0 277 342100ML 

1:\342100\0un30143.wB1 06/15/99 08:08:08 



HNF-1674 REV. Q 

WORKBOOK PAGE: TRIPL4 

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 

Signature of Chemist: 
SAMPLE.WB1 REV 1.0 342100ML 

1:\3421 oo\oUn30143.wB1 
278 

06/15/99 08:08:54 



HNF-1674 REV. Q 
WORKBOOK PAGE: SPIKE5 

Percent Spike Recovery = ((C2-BL) - (CI-BL) * (SPK SS) / SS) / ((SPK CONC) * (SPK VOL)) * 100 

QC Actual in pgImL = Spike Value (pglmL) 
QC Found in pgImL = (Percent Spike Recovery)*(QC Actual) I 100  

Data Entered By: MF Date: 06/15/99 
Signature of Chemist: Date: 

342100ML V SPlKE.WB1 REV 1.3 

219 
06/15/99 08:13:54 



HNF-1674 REV. 0 

RADIOCHEMICAL ANALYSIS 



HNF-1674 REV. 0 

THIS PAGE INTENTIONALLY LEFT BLANK 



worklistdata2 Version 3.0 01/04/99 
06/15/99 10:32 

HNF-1674 R N .  0 
Page: I 

LABCORE Completed Worklist Report for Worklist# 30095 

Analyst: scl Instrument: AB15 b O k k  

Method: EA-508-101 Rev/Mod 

Worklist Comment: U-102 GRAB1, @ALPHAOI, SS by Ludlum. Std= l.OrnL skm 

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

0 %AtPRAOl ?&PRAOl LIQUID 2.51s-04 2.348-4 

3.060 % Ct. Err0 
uci/mL 

a BLNK 0 BALPmOl ALPXAOlK LIQUID 500.000 uCi/mL 
3 B=/BKG o eALpIu\oi A L P ~ O I  LIQUID 0 ,583  BINX/BUG 
4 SAMPLE S99T000973 0 @ALPBPI01 ALPRAOl I1 i.6ie-ooa uci/mL 
4 Sure58 S99T000973 0 %ALPEX01 ALZRAOlK LI 1.228102 % n. ==Or 

5 D m  S991000974 0 0 % C t .  Krm 
6 SPR S99T000973 0 

7 SaXPZB S99TOOQ974 0 
% ce. Erroe 

a DGT SP9T000974 0 % 

9 SAMPLE 8991000975 0 %ALPRAOI ALPES.01 LSQVID N/& 2.05E-02 61e-002 uCi/mt 
000975 0 @?&PEA01 ALPELOlE LIQUID N/A 6.488101 % Ct. KrrOe 
O O O ~ ? ~  o %ALPHRO~ ALPHROI LIQUID a.os8-a 1.368-a 40.469 RPD 

S99T000975 0 @ALPHA01 ALPIuLOlE LIQUID 1 . 0 0  l.lOKrO2 110.000 % Ct. Krro 10 Dup 

Final page for worklist# 30095 

Analyst Signature Date Analyst Signature Date 

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

262 



, f  ' 

06/07/99 14:39 HNF-1674 R N .  0 Page: I 
ws2 LABCORE Data Entry Template for Worklist# 30095 

Analyst: JL Instrument: ABOO /< BOOW SOB"? 

Method LA-508-101 Rev/Mod A-D 
Worklist Comment: U-102 GRAB1, @ALPHAOl, S S  by Ludlum. Std= l.OmL 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 S99T000973 0 @ALPHA01 LIQUID 
Analytes Requested: ALPHA01 , ALPHAOlE 

5 DUP S99T000973 0 @ALPHA01 LIQUID 

6 SPK S99T000973 0 @ALPHA01 LIQUID 

7 SAMPLE S99T000974 0 @ALPHA01 LIQUID 
Analytes Requested: ALPHA01 , ALPHAOlE 

8 DUP S99T000974 0 @ALPHA01 LIQUID 

9 SAMPLE S99T000975 0 @ALPHA01 LIQUID 
Analytes Requested: ALPHA01 , ALPHAOlE 

10 DUP S99T000975 0 @ALPHA01 LIQUID 

99000200 U-102 GRAB1 

99000200 U-102 GRABl 

99000200 U-102 GRABl 

Final page for worklist # 30095 

I 

Signature Date 

Data Entry Comments: 

~ ~~ 

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



HNF-1674 REV. 0 

WORKBOOK PAGE: STDl 

Rs (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCVL 
LPHA TOTAL pCi/mL = ALPHA TOTAL vCi/L / 1000mUL 
elative Counting Error = [ !(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 * SS * 2220000dpm/pCi ) 

a34 
06/15/99 08:53:30 



HNF-1674 R E V  0 

ISH SIZE 
ROSS COUNTS 

( 1 , 2 ,  or 

-...-. ...... *--- 

SIZE in mL 
FACTOR . . . -. . _ . _ _  - 

WORKBOOK PAGE: BLANK2 

ILUTION FACTO 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = Rs * 1000mUL * DF * DDF / ( EFF * SS * 2220000dpm/pCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mUL 
elative Counting Error = [](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. 

265 
06115199 08:53:38 



HNF-1674 REV. t? 

WORKBOOK PAGE: SAM4 

Rs (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 

Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

ZEG 

06/15/99 085352 



HNF-1674 REV. O 
WORKBOOKPAGE: DUP5 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mUL 

= Rs * 1000mUL * DF * DDF / ( EFF * SS * 2220000dpm/pCi ) 

Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

t: - SCL Date: 15Jun-99 
SAC Date:/& 49 

267 

0611 5199 08:53:58 



HNF-I674 REV. 0 
WORKBOOK PAGE: SPK6 

(BKC 
(Spiked Vial) (S: 

3 (Spiked Vial) (Dl 

0. 
0.50 
1020 

Rs (Sample Count Rate) = (TC / CT) - BKG 
SAMPLE + SPIKE pCi/rnL = Rs DF * DDF / ( EFF * SS * 2220000dprnlpCi) 
QC ACTUAL = SVal 
QC FOUND = (((ScS pCi/mL - SAMPLE pCi/mL) * ((SDF/SVol)/(DF*DDF/SS)))) 
PERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL ) '100 

Date: 15-Jun-99 I nalyst: - EMB 

ignature of Chemist: &gA..& SAC 
SPIKE.WB1 Rev. 1 .O 508101ML c/ 

'288 
06/15/99 08:54:04 



WORKBOOK PAGE: SAM7 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = Rs * 1000mUL * DF * DDF / ( EFF * SS * 2220000dpm/pCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mUL 
elative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)I ] * 1.96 

Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
* 100 

'289 
06/15/99 08:54:15 



HNF-1674 REV. 0 
WORKBOOK PAGE: DUPE 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL pCilmL = ALPHA TOTAL pCi/L/ lOOOmUL 
elative Counting Error 

= RS ' lOOOmUL * OF * DDF / ( EFF * SS * 2220000dpm/pCi ) 

= [ [(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: 4 SCL Date: 15-Jun-99 
Signature of Chemist: SAC Date: /6 fh 97 - 
SAMPLE.WB1 Rev.l. - 508101ML J 

290 

06115199 08:54:20 



3 
SAMPLE.WB1 Rt.. ,. W 

1:\5081 01\oun~00~5.we.i 06115199 08:54:30 



;lZE in mL 
FACTOR 

' FACTOR 
r Rs,(SAMPLE 

. .. . - 
Concentration in 
:oncentration in I 

WORKBOOK PAGE: DUPlO 

t IUN rAb IU 

irauon in ulr 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL pCi/L = Rs * lOOOmUL' DF * DDF / ( EFF * SS *2220000dpm/pCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCYL / 1000mUL 

Relative Counting Error = [](The Square Root of TC + BKG * CT) / (TC - BKG * CT)I 1 * 1.96 * 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

232 
06/15/99 08543.9 



, 
Page: I HNF-1674 REV. 0 worklistdata2 Version 3.0 01/04/99 

06/10/99 @:31 

LABCORE Completed Worklist Report for Worklist# 30096 

Analyst: akl Instrument: AB16 Book#: 
Method LA-508-101 RevIMod 

Worklist Comment: U-102 GRAE31, @ALPHAOl, SS by Ludlum. Std: l.0mL skm 

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

. . . . . . . . . . . . .  
184.000 uci 1.00 1.848+02 

5 DITP ~ 9 9 ~ 0 0 0 9 6 3  o P elrl.pBpIoi lrl.plllroi SOLID 5.96E-1 5.8OE-1 

. .  . . . . . . . . . . . . . . . . . .  
6 SPK ~ 9 9 ~ 0 0 0 9 6 3  o P elrLpBpIoi lrl.~~p~oi SOLID 8.81~-02 3.57~-02 93.701 % Recovery 

Final page for worklist# 30096 

Analyst Signature Date Analyst Signature Date ..\ 

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

233 



06/07/99 14:43 HNF-1674 REV. 0 Page: I 
ws2 LABCORE Data Entry Template for Worklist# 30096 

Analyst: ML- Instrument: ABOO / C  ~ o o ~  SOBS? 
Method LA-508-101 Rev/Mod c7-0 
Worklist Comment: U-102 GRAB1, @ALPHAOl, SS.by Ludlum. Std: I.OmL 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 S99T000963 0 F @ALPHA01 SOLID 99000200 U-102 GRAB1 
Analytes Requested: ALPHA01 , ALPHAOlE 

5 DUP S99T000963 0 F @ALPHA01 SOLID 

6 SPK S99T000963 0 F @ALPHA01 SOLID 

Final gage for worklist # 30096 

& A / w  G/9!9ci J / h / h  

-~ f&4Y 
Signature Date 

Data Entry Comments: 

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



HNF-1674 REV. 0 
WORKBOOK PAGE STDi 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL pCi/mL = ALPHA TOTAL uCi/L I 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 * IOOOmUL * DF / ( EFF * SS * 2220000dpm/uCi ) 

295 
OBHOISO 08:55:57 



HNF-1674 REV. 0 

WORKBOOK PAGE: BLANK2 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL HCi/g = Rs ' IOOOmUL * DF / ( EFF * SS * Dg/L * 2220000dpmlpCi ) 

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. 

236 

06110199 08:56:15 



HNF-1674 REV. 6 

KBOOK PAGE: SAM4 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL VCVg = Rs * 1000mUL * DF I ( EFF * SS * DgIL * 2220000dpm/l~Ci ) 

I 

297 
06110199 08:56:24 



HNF-1674 REV. 0 
WORKBOOK PAGE: DUP5 

DETECTOR NUMBER 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL NCVg = Rs * 1 OOOmUL * DF / ( EFF * SS * Dg/L * 2220000dpm/MCi ) 

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. 

E38 
06110199 08:56:27 



GEST GRAMS of SOLTDS/ L (Dg/L) 
'IKE VOLUME in mL (SVOI) 

PDF) ._ . -. . . 'IKE DILUTION FACTOR 

HNF-1674 REV. O 
WORKBOOK PAGE: SPK6 

Rs (Sample Count Rate) = (TC / 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 ) *IO0 

= Rs * 1000rnUL * DF / ( EFF * SS * Dg/L *2220000dpm/pCi ) 

U-102 GRAB 

299 

1:\508i OI\OU~~OO~~.WBI 0611 0199 
I 

085631 



Page: 1 worklistdata2 Version 3.0 01/04/99 
06/07/99 08:19 

HNF-1674 REV. 6 

LABCORE Completed Worklist Report for Worklist# 30003 

Book#: 46B57 Analyst: scl Instrument: GEA03 

Method: LA-548-121 RevlMod F - P  
Worklist Comment: U102 GRAB1, @GEA-01, STD: l.OmL skm 

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

1 sm 
1 STD 

1 sm 
1 STD 

2 BLNK 
2 BLNK 
3 SAMPLE 
3 SAMPLE 

3 SAMPLE 
3 SAMPLE 
4 DUP 
4 DUP 
4 DUP 
4 DUP 

5 SAMPLE 
5 SAMPLE 

5 SAMPLE 
5 SAMPLE 

6 DUP 
6 DUP 

6 DUP 
6 DUP 
7 SAMPLE 
7 SAMPLE 

7 SAMPLE 
7 SAMPLE 
8 DUP 

8 DUP 
8 DUP 
8 DUP 

0 
0 

0 

0 

0 

0 

S99T000973 0 

S99T000973 0 

S99TO00973 0 
S99T000973 0 

S99T000973 0 

S99T000973 0 

S99TO00973 0 

S99T000973 0 

S99T000974 0 
S99T000974 0 

S99T000974 0 
S99T000974 0 

S99T000974 0 

S99T000974 0 

S99T000974 0 

S99T000974 0 

599T000975 0 

S99T000975 0 

S99T000975 0 

S99T000975 0 

S99T000975 0 

S99T000975 0 

S99T000975 0 
S99T000975 0 

SEA-01 c060-02 LIQUID 5.23%-03 

WEA-01 C060r02E LIQUID 1 

OGEA-01 CSl3702 LIQUID 8.07%-03 
WEA-01 CS13702E LIQUID 1 

WEA-01 C060-02 LIQUID 1 

@GEA-01 CS13702 LIQUID 1 

OGEA-01 CO60-02 LIQUID N/A 
OGEA-01 C060-02E LIQUID N/A 
SEA-01 CS137'02 LIQUID N/A 
OGEA-01 CS13702E LIQUID N/A 
WE%-01 C060-02 LIQUSD 1.67e-02 
@GEA-01 C060-02E LIQUID 1 

@DE&.-01 CS13702 LIQUID 4.178102 
WEA-01 CS13702E LIQUID 1 

MEA-01 C060-02 LIQUID N/A 
OD=-01 CO60-028 LIQUID N/A 
WEA-01 CS13702 LIQUID N/A 
OGEA-01 CS13702E LIQUID N/A 
OGEA-01 CO60-02 LIQUID 1.53e-02 

WEA-01 C060-OZE LIQUID 1 

MEA-01 CS13702 LIQUID 4.27er02 
MEA-01 CS13702E LIQUID 1 

WEA-01 CO60-02 LIQUID N/A 
OGEA-01 CO60-OZE LIQUID N/A 
OGEA-01 CS13702 LIQUID N/A 
OGEA-01 CS13702E LIQUID N/A 
WEA-01 C060-02 LIQUID 2.56s-02 
OGEA-01 C060-02E LIQUID 1 

WEA-01 CS13702 LIQUID 6.68e+02 
@GEA-Ol CS13702E LIQUID 1 

5.7%-03 
2.00 

8.17e-03 
2.07 

<1.40e-3 
c2.19e-3 
1.670842 

23.2 

4.170e+02 
0.100 

1.58e-02 
30.0 

4.138102 
0.100 

1.530e-02 
24.6 

4.270et02 
0.0900 

l.7le-02 
21.1 

4.22e+02 

0,100 
2.560e-02 

40.5 

6.680e+02 

0.130 
2.33e-02 

43.9 

6.55er02 
0.130 

Comments Section: 
Comments for sample# S99T000973 and test @GEA-01 

Comments for sample# S99T000974 and test @GEA-OI 

Comments for sample# S99T000975 and test @GEA-01 . 

DL=O => n/a. 

DL=O = >  d a .  

110.029 % Recovery 

101.126 % Recovery 
2.000 % Ct Errox 

2.070 % Ct Error 
uci/mr. 
uci/mL 

uCi/mL 
% Ct. Error 
uci/mL 
% Ct. Error 

5.538 RPD 

30.000 % Ct ET'ZOZ 
0,964 RPD 

0.100 % Ct E ~ O T  
uCi/mL 
% Ct. Error 

UCi/mL 
% Ct. Error 

11,111 RPD 

21.100 % Ct Error 
1.178 RPD 

0.100 % Ct Error 
UCl/mL 

UCi/mL 

% Ct. Error 

% Ct. Beror 
9,407 RPD 

43.900 % Ct Error 
1.965 RPD 
0.130 % Ct Error 

Units shown for  QC (BLK/BKG) may not reflect the actual units. 
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HNF-1674 REV. 0 
Page: 2 worklistdata2 Version 3.0 01/04/99 

06/07/99 08:19 

LABCORE Completed Worklist Report for Worklist# 30003 
h ' l w  SamplM K A 'lest Matrix A ctual Found UL or Yield U nit . 

DL=O = >  n/a. 

Final page for worklist# 30003 

Analyst Signature Date Analyst Signature Date 

c- 7 - 7  
Date 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
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HNF-1674 REV. O Page: I 06102199 09:34 
ws2 LABCORE Data Entry Template for Worklist# 30003 

Analyst: 5 . 0  Instrument: GEAOO 9 BOOW 

Method LA-548-121 Rev/Mod f 

Worklist Comment: U102 GRAB1, @GEA-01, STD: l.OmL skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @GEA-01 LIQUID 

2 BLNK @GEA-01 LIQUID 

3 SAMPLE iPdS99T000973 0 @GEA-01 LIQUID 99000200 U-102 GRAB1 
Analytes Requested: CO60-02 , C060-02E, CS13702 , CS13702E 

4 DUP S99T000973 0 @GEA-01 LIQUID 

5 SAMPLE S99T000974 0 @GEA-01 LIQUID 99000200 U-102 GRAB1 
Analytes Requested: CO60-02 , C060-02E. CS13702 , CS13702E 

6 DUP S99T000974 0 @GEA-01 LIQUID 

7 SAMPLE S99T000975 0 @GEA-01 LIQUID 99000200 U-102 GRAB1 
Analytes Requested: CO60-02 , C060-02E, CS13702 , CS13702E 

8 DUP S99T000975 0 @GEA-01 LIQUID 

Final page for worklist # 30003 

Signature Date 

Data Entry Comments. 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30003 

* 222-5 Laboratory Counting Room 4-JUN-1999 16:12:05.69 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Sample ID: WL30003-STD Removed by: 
Sample Size: 1.00000E-03 L 2 
Dilution Factor: 1.00000E+00 264 & 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

dka300:[spec.GEA3]3g3353.cnf 

0 00:50:00.00 sec CI 
0 00:50:10.98 sec 

42 7 uccps 

0.4% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 4-JUN-1999 15:21:22.37 
Decayed to: 4-JUN-1999 15:21:22.37 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:18:22.52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 5.95 584 1.59 11.71 8 9 18.3 
0 661.45* 10603 1.44 1323.00 1316 14 2.1 
0 1173.12 5780 1.76 2345.91 2337 18 2.8 
0 1332.50 5117 1.80 2664.40 2656 15 2.8 

CS-137 8.18 
CO-60 5.83 
CO-60 5.68 



WF-1674 RW. 0 

Summary of Nuclide Activity Page : 2 
Sample ID : WL30003-STD Acquisition date : 4-JUN-1999 15:21:22 

Total number of lines in spectrum 4 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 3 75.00% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 5.7563+00 5.756Ef00 0.115E+00 2.00 
CS-137 30. OOY 1.00 8.175E+00 8.175E+00 0.169E+00 2.07 - - - - - - - - - - - - - - - - - - 

Total Activity : 1.393E+01 1.393E+01 

Grand Total Activity : 1.3933+01 1.3933+01 

Flags: “K** = Keyline not found **M** = Manually accepted 
**E** = Manually edited **A** = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : WL30003-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-11 OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 
XE-13lm 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 144 
EU-152 
EU-154 
EU-155 

TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

AG-108m 

TE-123m 

TE-125m 

~ ~ - 1 8 1  

Bckgnd 
Sum 

396. 
17. 

328. 
48. 
196. 
449. 
225. 
206. 
181. 
248. 
210. 
503. 
337. 
336. 
8. 

75. 
259. 
162. 
329. 
205. 
168. 
350. 
359. 
415. 
432. 
203. 
437. 
378. 
353. 
396. 
472. 
383. 
187. 
228. 
19. 

453. 
271. 
17. 

414. 
425. 
425. 
447. 
43. 

355. 
371. 
307. 
473. 
240. 
457. 
320. 
196. 

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 : 4-JUN-1999 15:21:22 

MDA 
(uCi/L) 

4.80293-01 
2.53493-02 
9.68523-01 
4.44683-02 
6.60483-02 
3.94463-01 
5.63513-02 
5.46883-02 
4.99783-02 
1.28973-01 
1.33893-01 
6.29153-02 
1.1143E+01 
5.03523-02 
2.2349E-02 
1.47063+01 
6.2333E-02 
1.96323-01 
5.13843-02 
8.78653-01 
4.86223-02 
9.64263-01 
6.27633-02 
6.90333-02 
3.12053-02 
4.33513-02 
1.64123-01 
9.53353+00 
4.69653+01 
5.05983-02 
1.40943+00 
6.39873-02 
4.18413-02 
5.60793-02 
5.74693-02 
3.39653-02 
1.84543-01 
2.89623-02 
5.26663-02 
2.3277E-01 
4.6518E-01 
9.57213-02 
1.0351E-01 
1.1049E-01 
6.02413-02 
1.69003-01 
4.55063-02 
4.51523-02 
5.74773-01 
1.71253+01 
7.17603-01 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL30003-STD Acquisition date : 4-JUN-1999 15:21:22 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-2 3 4M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-2 4 1 
AM-243 

Bckgnd Energy 
sum (kev) 

585. 
263. 
478. 
528. 
576. 
312. 
372. 
348. 
334. 
466. 
522. 
250. 
334. 
579. 
353. 
340. 
228. 
403. 
437. 
338. 
352. 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uCi/L) 

8.47553-02 
1.0802E-01 
2.18643-01 
8.93943-01 
9.1097E-01 
2.64783-01 
3.09503+00 
1.39193-01 
7.72063+01 
1.0313E-01 
3.23553+01 
1.04543+01 
2.55353+00 
5.55303-02 
2.92123-01 
1.08973-01 
2.32273-01 
1.2498E-01 
4.1069Ef02 
3.6760E-01 
8.78953-02 

3G6 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30003 
Sample ID: WL30003-BLK 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

* 222-S Laboratory Counting Room 4-JUN-1999 18:48:08.90 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka300:[spec.GFA3]3g3354.cnf 

Count Time: 0 02:30:00.00 sec 0 
Real Time: o 02:30:44.69 sec 

Geometry: 42 A ,% 7 h?.d99 

Dead Time: 0.5% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 4-JUN-1999 16:16:54.81 
Decayed to: 4-JUN-1999 16:16:54.81 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:18:22.52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err 

0 8.29 
0 1238.92* 

1521 3.39 16.40 7 27 12.1 
48 4.25 2477.40 2470 15 91.4 

Fit Nuclides Activity 
uCi/L 
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Summary of Nuclide Activity 
Sample ID : WL30003-BLK 

HNF-1674 REV. 0 

Page : 2 
Acquisition date : 4-JUN-1999 16:16:54 

Total number of lines in spectrum 2 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 1 50.00% 

**** There are no nuclides meeting summary criteria **** 
Flags: "K" = Keyline not found 

"Elt = Manually edited 
"MIt = Manually accepted 
IrA" = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : WL30003-BLK 

Nuclide 

BE-7 
NA-24 
K-40 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG-11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-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-125m 

XE-13lm 

Bckgnd Energy 
Sum (keV) 

174. 
30. 
977. 
47. 
141. 
250. 
100. 
87. 
101. 
67. 
56. 
65. 

267. 
195. 
194. 
17. 
82. 
81. 
110. 
130. 
113. 
90. 
239. 
109. 
172. 
281. 
148. 
187. 
243. 
193. 
235. 
319. 
211. 
145. 
83. 
308. 
30. 

314. 
144. 
39. 
279. 
298. 
298. 
272. 
53. 
253. 
161. 
213. 
296. 
119. 
274. 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
163.93 
356.02 
604.70 
818.51 
661.66 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 
1274.51 
86.54 
482.18 
67.75 
279.20 
569.70 
277.36 

Page : 3 
Acquisition date : 4-JUN-1999 16:16:54 

MDA 
(uCi/L) 

1.08793+01 
1.14633+00 
5.55633+01 
1.97783+00 
1.89493+00 
1.0006E+01 
1.28783+00 
1.22293+00 
1.27433+00 
2.32443+00 
1.39863+00 
2.58293+00 
1.5563E+00 
2.88633+02 
1.3021E+00 
1.0206E+00 
5.17023+02 
1.20633+00 
5.49263+00 
1.1081E+00 
2.22493+01 
1.21633+00 
2.6990E+01 
1.19263+00 
1.51963+00 
8.53623-01 
1.25393+00 
3.66463+00 
2.59043+02 
1.18133+03 
1.3271E+00 
3.93213+01 
1.61653+00 
1.24743+00 
1.1680E+00 
2.1869E+OO 
4.9520E+00 
9.57433-01 
4.59843+00 
1.45173+00 
1.46553+00 
6.59783+00 
1.31893+01 
2.53433+00 
3.85283+00 
3.15813+00 
1.35793+00 
4.7687Ef00 
1.2210E+00 

309 1.08863+00 
1.5100E+01 



HNF-1674 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL30003-BLK Acquisition date : 4-JUN-1999 16:16:54 

Bckgnd Energy MDA 
Nuclide Sum ( keV ) (uCi /L) 

PB-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

218. 
127. 
404. 
333. 
374. 
290. 
341. 
197. 
272. 
235. 
189. 
242. 
282. 
95. 
226. 
356. 
254. 
218. 
73. 
231. 
246. 
192. 
301. 

46.50 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

4.79933+02 
1.96383+01 
2.38423+00 
4.07823+00 
1.45753+01 
2.26693+01 
2.37513+01 
7.14573+00 
8.94363+01 
3.87713+00 
1.97653+03 
2.5273E+00 
8.07603+02 
2.22033+02 
7.1182Ef01 
1.4760Ef00 
8.38513+00 
2.97063+00 
4.6165Ef00 
3.24563+00 
1.0464Ef04 
9.4267Ef00 
2.74613+00 



(. 

HNF-1674 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30003 
Sample ID: S99T000973-SAM 
sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

* 222-5 Laboratory Counting Room 4-JUN-1999 21:44:58.12 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Removed by: - 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEA3 Verified by: 
File Number: dka300:[spec.GEA3]3g3356.cnf 
Geometry: 43 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:47:36.85 sec 
Dead Time: 11% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 4-JUN-1999 18:56:51.58 
Decayed to: 4-JUN-1999 18:56:51.58 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: GL 
Background Subtract: DKA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:26:42.53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

10 6.14 95220 1.75 12.10 7 27 1.3 4.46E+03 
10 13.59 7275 0.72 27.00 7 27 8.6 

0 74.88~ 1299 1.02 149.65 148 6 63.2 AM-243 167. 
0 661.50* 4497900 1.48 1323.10 1315 16 0.1 CS-137 4.1693+05 
0 1173.64 124 1.77 2346.95 2338 18 54.8 CO-60 13.6 
0 1323.05 1269 2.04 2645.51 2636 18 6.5 
0 1332.83 152 1.52 2665.06 2658 16 25.4 CO-60 17.9 
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Summary of Nuclide Activity 
Sample ID : S99T000973-SAM 

Page : 2 
Acquisition date : 4-JUN-1999 18:56:51 

Total number of lines in spectrum 7 
Number of unidentified lines 3 
Number of lines tentatively identified by NID 4 57.14% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L 

Wtd Mean 
Uncorrected 

CO-60 5.27Y 1.00 1.6723+01 
CS-137 30.00Y 1.00 4.1693+05 

-?e4 242  -r 
I >P 

Total Activity : 4.1713+05 
- - - - - - - - - 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

uci/L 2-Sigma Error %Error Flags 
1.672E+01 0.388E+O1 23.23 
4.1693+05 0.004E+05 0.10 

7 1.2E58*f32 ---- - ---- 
4.171E+05 

Grand Total Activity : 4.17131+05 4.171E+05 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 
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flNF-1674 REV. 6 

Minimum Detectable Activity Report Page : 3 
Sample ID : S99T000973-SAM Acquisition date : 4-JUN-1999 18:56:51 

Nuclide sum (kev) (uCi / L)  
Bckgnd Energy MDA 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-10 6 

CD-109 
AG- 11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 

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-125m 

XE-13lm 

108052. 
36. 
956. 
77. 
209. 

90124. 
214. 
208. 
214. 
168. 
196. 

98941. 
56150. 
56144. 

21. 
99. 
250. 
532. 

68374. 
21091. 
525. 

65095. 
76655. 
94295. 
89562. 
22143. 
110219. 
73148. 
55941. 
90215. 
89543. 
89251. 
22049. 
251. 
35. 

89820. 
40618. 

19. 
88208. 
86036. 
86036. 
82004. 
150. 

64921. 
87903. 
57803. 
96304. 
25918. 
96356. 
55428. 
454. 

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 

9.43823+02 
3.9157E+00 
1.72973+02 
8.2399E+00 
7.4271E+00 
6.56183+02 
6.38513+00 
6.34513+00 
6.31483+00 
1.16933+01 
1.41703+01 
1.02913+02 
1.70803+04 
7.72603+01 
3.71493+00 
1.81093+03 
7.05163+00 
4.1472E+01 
8.7898Ef01 
1.0395E+03 
1.0011E+01 
1.72553+03 
1.0734E+02 
1.2317E+02 
5.4290E+01 
5.29893+01 
3.09603+02 
1.71083+04 
2.88433+04 
9.03173+01 
2.34053+03 
1.14893+02 
5.30623+01 
6.85763+00 
1.82873+01 
5.74293+01 
2.67373+02 
3.34643+00 
9.42493+01 
4.1264Ef02 
8.24553+02 
1.64603+02 
1.9878Ef01 
1.9615Ef02 
1.1024Ef02 
2.84363+02 
7.5777E+Ol 
5.52363+01 
9.7309Ef02 
1.71743+04 
1.27803+02 

313 
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HMF-1674 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T000973-SAM Acquisition date : 4-JUN-1999 18:56:51 

Bckgnd Energy 
Nuclide Sum (kev) 

PB-212 104313. 238.63 1 
BI-2 14 
PB-214 
RA-224 
RA-226 
AC-228 

TH-229 
U-232 
PA-2 3 3 
UTH-2 3 3 
PA-234M 

U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 

TH-228 

TH-234 

22004. 
89333. 
103443. 
124009. 

324. 
64626. 
65223. 
55811. 
90922. 
102974. 

201. 
56327. 
122032. 
64958. 
69340. 
172. 

71052. 
85598. 
55759. 

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 

MDA 
u c i / L )  

32303+02 
1 16033+02 
8.67393+02 
1.47213+03 
1.58493+03 
3.07323+01 
5.34593+03 
2.50023+02 
1.07873+05 
1.68883+02 
5.30313+04 
1.05123+03 
3.89633+03 
9.56303+01 
5.1979E+02 
2.03663+02 
2.30593+01 
2.17893+02 
7.21303+05 
5.26443+02 

394 



HNF-1674 REV. 8 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30003 
Sample ID: S99T000973-DUP 
Sample size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

* * 222-S Laboratory Counting Room 5-~u~-i999 00:34:53.78 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

/ “ V  

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka300:[spec.GEA3]3g3357.cnf 

Count Time: o 02:30:00.00 sec 
Real Time: o 02:47:26.27 sec 
Dead Time: 10% 

Geometry: 43 L a  7 L Y 9  

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 4-JUN-1999 21:46:59.46 
Decayed to: 4-JUN-1999 21Z46Z59.46 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst : GL 
Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:26:42.53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err 

10 
10 
10 

0 
0 
0 
0 
0 

6.14 94446 

12.09 11298 
189.08 14785 
661.48* 4455193 

1173.25 172 
1323.02 1167 
1333.77 116 

9.59* 18287 
1.75 12.10 
0.70 19.00 
0.72 24.00 
5.92 378.15 
1.48 1323.07 
2.05 2346.16 
2.03 2645.46 
1.67 2666.94 

7 
7 
7 

371 
1315 
2337 
2639 
2658 

27 
27 
27 

16 

14 
18 

18 

18 

Fit Nuclides Activity 
uCi/L 

1.3 4.253+03 
3.6 
5.6 

0.1 

6.6 
45.9 

18.4 

38.8 
CS-137 
CO-60 

CO-60 

4.1293+05 
18.7 

13.7 

315 



HNF-1674 REV. 8 

Summary of Nuclide Activity 
Sample ID : S99T000973-DUP 

Page : 2 
Acquisition date : 4-JUN-1999 21:46:59 

Total number of lines in spectrum 8 
Number of unidentified lines 5 
Number of lines tentatively identified by NID 3 37.50% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L 

Wtd Mean 
Uncorrected 

CO-60 5.27Y 1.00 1.5843+01 
CS-137 30.00Y 1.00 4.129E+05 

- - - - - - - - - 
Total Activity : 4.129E+05 

Grand Total Activity : 4.129E+05 

Flags: "K" = Keyline not found 
"E" = Manually edited 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

1.584E+Ol 0.4753+01 30.01 
4.1293+05 0.004E+05 0.10 

4.129E+05 

uCi/L 2-Sigma Error %Error Flags 

- - - - - - - - - 

4.129E+05 

"M" = Manually accepted 
IIAf' = Nuclide specific abn. limit 

316 



HNF-1674 REV. 0 

Minimum Detectable Activity Report 
Sample ID : S99T000973-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 
RUM-10 6 
AG-108m 
CD-109 
AG-110M 
SN-113 

SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

TE-123m 

XE-13lm 

Bckgnd 
Sum 

106621. 
45. 
938. 
64. 
262. 

89913. 
234. 
233. 
252. 
178. 
159. 

98338. 
56141. 
56133. 

24. 
90. 
249. 
479. 

67880. 
20674. 
503. 

64181. 
78953. 
93618. 
88084. 
21875. 
109044. 
71920. 
55335. 
88761. 
89238. 
88573. 
21933. 
220. 
41. 

89402. 
40115. 

35. 
87370. 
85205. 
85203. 
81935. 
141. 

64284. 
87004. 
57549. 
95457. 
25924. 
95763. 
54513. 
440. 

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 

357 

Page : 3 
Acquisition date : 4-JUN-1999 21:46:59 

MDA 
(uCi/L) 

9.37563+02 
4.36383+00 
1.71363+02 
7.54583+00 
8.28273+00 
6.55413+02 
6.66803+00 
6.70913+00 
6.82883+00 
1.20353+01 
1.2810E+01 
1.02603+02 
1.70793+04 
7.72533+01 
3.97023+00 
1.73173+03 
7.03143+00 
3.93873+01 
8.7580E+01 
1.02923+03 
9.8001Ef00 
1.7133E+03 
1.08933+02 
1.22733+02 
5.38413+01 
5.26693+01 
3.07953+02 
1.69643+04 
2.86863+04 
8.95873+01 
2.33653+03 
1.14453+02 
5.29233+01 
6.43323+00 
1.9511E+01 
5.72953+01 
2.6572Ei02 
4.39463+00 
9.38003+01 
4.1065Ef02 
8.20563+02 
1.6453E+02 
1.93233+01 
1.9519E+02 
1.09673+02 
2.8374E+02 
7.54443+01 
5.52423+01 
9.70103+02 
1.70323+04 
1.25813+02 



Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T000973-DUP Acquisition date : 4-JUN-1999 21:46:59 

Bckgnd Energy 
Nuclide Sum (kev) 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

103342. 238.63 1 
21666. 609.31 1 
88670. 
102542. 
122580. 

288. 
63832. 
64212. 
55224. 
90402. 
102715. 

180. 
56192. 
120757. 
64296. 
68681. 
184. 

70373. 
84908. 
55395. 
60985. 

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) 

3168Ef02 
15 14 E+O 2 

8.63323+02 
1.4657Ef03 
1,57573+03 
2.90143+01 
5.31313+03 
2.48083+02 
1.07303+05 
1.68403+02 
5.29653+04 
9.96533+02 
3.89173+03 
9.51303+01 
5.17143+02 
2.02693+02 
2.37893+01 
2.16843+02 
7.18393+05 
5.24733+02 
1.4821Ef02 



HNF-1674 REV. 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 5-JUN-1999 07:20:39.35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

30003 
S99T000974-SAM 
1.00000E-03 L 

Worklist #: 
Sample ID: 
Sample Size: 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 
File Number: dka300:[spec.GEA3]3g336O.cnf 
Geometry: 43 
Count Time: o 02:30:00.00 sec 
Real Time: o 02:48:03.05 sec 
Dead Time: 11% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 5-JUN-1999 04:32:06.92 
Decayed to: 5-JUN-1999 04:32:06.92 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: GL 
Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

Verified by: 

u' 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:26:42.53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

10 
10 
10 
10 
10 

0 
0 
0 

5.52 
7.13 
8.97* 
12.03 
13.30 
661.47* 
1173.17 
1323.03 

84791 
65229 
29045 
27861 
17699 

4604581 
145 
1233 

1.16 
1.47 
1.02 
1.27 
1.88 
1.48 
1.17 
1.89 

10.86 
14.07 
17.75 
23.89 
26.42 

1323.06 
2346.00 
2645.48 

7. 
7 
7 
7 
.7 

1315 
2339 
2636 

27 1.1 2.72Ef03 
27 1.9 
27 3.1 
27 3.7 
27 7.4 
16 0.1 CS-137 4.2683+05 
14 37.6 CO-60 15.8 
19 7.0 

0 1332.68 127 1.80 2664.75 2655 16 32.4 CO-60 15.0 



HNF-1674 REV. O 

Summary of Nuclide Activity 
Sample ID : S99T000974-SAM 

Page : 2 
Acquisition date : 5-JUN-1999 04:32:06 

Total number of lines in spectrum 9 

Number of lines tentatively identified by NID 3 33.33% 
Number of unidentified lines 6 

Nuclide Type : 

Nuclide Hlife Decay uCi/L 
CO-60 5.27Y 1.00 1.5353+01 
CS-137 30.00Y 1.00 4.2683+05 

Total Activity : 4.2683+05 

Wtd Mean 
Uncorrected 

- - - ------ 

Grand Total Activity : 4.2683+05 

Flags: I*K'* = Keyline not found 
"E" = Manually edited 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

1.5353+01 0.3773+01 24.58 
4.2683+05 0.004E+05 0.09 

4.2683+05 

uCi/L 2-Sigma Error %Error Flags 

--- - - - - - - 

4.2683+05 

tlM1l = Manually accepted 
*IA*I = Nuclide specific abn. limit 

3ZQ 



Minimum Detectable Activity Report 
Sample ID : S99T000974-SAM 

Nuclide 

BE-7 
NA-24 
K-4 0 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG- 110M 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 
XE-13lm 
BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-14 4 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-2 10 
BI-212 

Bckgnd 
Sum 

110117. 
47. 
894. 
77. 
271. 

92438. 
223. 
262. 
252. 
182. 
174. 

101340. 
57426. 
57418. 

18. 
103. 
262. 
528. 

70452. 
21197. 
536. 

66642. 
82563. 
96664. 
91121. 
22858. 
111970. 
74514. 
57073. 
91968. 
91489. 
91444. 
22719. 
237. 
36. 

91871. 
41617. 

27. 
89773. 
88644. 
88644. 
83037. 
167. 

66578. 
89055. 
58856. 
98649. 
26887. 
99402. 
56332. 
480. 

Energy 
( keV ) 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 
1274.51 
86.54 
482.18 
67.75 
279.20 
569.70 
277.36 
46.50 
727.18 

HNF-1674 REV. 0 

Page : 3 
Acquisition date : 5-JUN-1999 04:32:06 

MDA 
(uCi/L) 

9.52783+02 
4.41163+00 
1.67343+02 
8.23363+00 
8.41853+00 
6.6454E+02 
6.50433+00 
7.0913E+00 
6.8339Ef00 
1.21573+01 
1.33623+01 
1.04153+02 
1.72733+04 
7.81303+01 
3.45513+00 
1.84353+03 
7.20293+00 
4.13203+01 
8.92213+01 
1.04213+03 
1.01133+01 
1.74583+03 
1.11393+02 
1.2470Ef02 
5.4760E+01 
5.38353+01 
3.12043+02 
1.7267E+04 
2.9132E+04 
9.1190E+01 
2.36583+03 
1.1629Ef02 
5.38593+01 
6.67023+00 
1.84743+01 
5.80793+01 
2.70633+02 
3.88793+00 
9.50803+01 
4.18843+02 
8.36943+02 
1.66423+02 
2.0911E+01 
1.98633+02 
1.11453+02 
2.86933+02 
7.66933+01 
5.62553+01 
9.8832E+02 
1.73 14E+04 
1.31273+02 

321 



HNF-1674 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T000974-SAM Acquisition date : 5-JUN-1999 04:32:06 

Nuclide 

PB-212 
BI-214 
PB-214 
FA-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 

106631. 
22515. 
90787. 
105647. 
126482. 

329. 
66565. 
66528. 
56449. 
93300. 
105194. 

187. 
57801. 
124526. 
66586. 
70634. 
201. 

72757. 
86751. 
56617. 
62711. 

Energy 
W V )  

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) 

1.33763+02 
1.17373+02 
8.76563+02 
1.48773+03 
1.60063+03 
3.09683+01 
5.42543+03 
2.52513+02 
1.08493+05 
1.71073+02 
5.3599E+04 
1.01593+03 
3.9469E+03 
9.66013+01 
5.26253+02 
2.0555E+02 
2.48383+01 
2.20493+02 
7.26133+05 
5.30463+02 
1.50293+02 



HNF-1674 REV. Q 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 5-JUN-1999 10:13:54.25 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Worklist #: 30003 
Sample ID: S99T974-DUP 
Sample size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 
File Number: dka300:[spec.GEA3]3g3361.cnf 
Geometry: 43 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:47:50.30 sec 
Dead Time: 11% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 5-JUN-1999 07:25:32.61 
Decayed to: 5-JUN-1999 07:25:32.61 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 

Removed by: 

Verified by: 

Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:26:42.53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

10 6.12 95853 1.75 12.05 7 27 1.3 4.403+03 
10 12.09 11449 0.72 24.00 7 27 5.6 
0 661.46* 4556649 1.48 1323.04 1315 16 0.1 CS-137 4.223E+05 
0 1173.44 137 1.93 2346.55 2339 14 42.3 CO-60 15.0 
0 1275.21 114 1.73 2549.93 2542 18 40.5 
0 1322.98 1290 2.01 2645.38 2638 17 6.4 
0 1332.94 153 1.76 2665.28 2659 15 24.3 CO-60 18.1 



HNF-1674 REV. 8 

Page : 2 
Acquisition date : 5-JUN-1999 07:25:32 

summary of Nuclide Activity 
Sample ID : S99T974-DUP 

Total number of lines in spectrum 7 
Number of unidentified lines 3 
Number of lines tentatively identified by NID 4 57.14% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L 

Wtd Mean 
Uncorrected 

CO-60 5.27Y 1.00 1.709E+01 
CS-137 30.00Y 1.00 4.2233+05 

Total Activity : 4.2233+05 
- - - - - - - - - 

Grand Total Activity : 4.223E+05 

Flags: "K" = Keyline not found 
= Manually edited 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

1.709E+01 0.361E+01 21.12 
4.2233+05 O1004E+05 0.10 

4.2233+05 

uCi/L 2-Sigma Error %Error Flags 

- - - - - - - - - 

4.223Ef05 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 
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HNF-1674 REV. 0 

Minimum Detectable Activity Report 
Sample ID : S99T974-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 

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-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-125m 

XE-13lm 

Bckgnd 
Sum 

109386. 
35. 
904. 
62. 
237. 

91605. 
215. 
252. 
246. 
185. 
172. 

100566. 
56987. 
56980. 

14. 
111. 
222. 
553. 

69499. 
20974. 
542. 

66225. 
84465. 
95720. 
90112. 
22709. 
111411. 
74232. 
56226. 
91001. 
91613. 
90168. 
22549. 
235. 
35. 

91744. 
41112. 

38. 
88992. 
87569. 
87568. 
82619. 
150. 

65879. 
88601. 
58450. 
97592. 
26229. 
97823. 
55574. 
493. 

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 : 5-JUN-1999 07:25:32 

MDA 
(uCi / L) 

9.49623+02 
3.87043+00 
1.68243+02 
7.46603+00 
7.88003+00 
6.61543+02 
6.39043+00 
6.96713+00 
6.75133+00 
1.22723+01 
1.33133+01 
1.03753+02 
1.72073+04 
7.7832Ef01 
3.14783+00 
1.9056E+03 
6.6477E+00 
4.2244E+01 
8.86173+01 
1.03663+03 
1.0171E+01 
1.7404Ef03 
1.1266Ef02 
1.24103+02 
5.44563+01 
5.36593+01 
3.11273+02 
1.72343+04 
2.89163+04 
9.07093+01 
2.36743+03 
1.15483+02 
5.36583+01 
6.63733+00 
1.8360E+01 
5.80393+01 
2.6899E+02 
4.5728E+00 
9.4666E+01 
4.16303+02 
8.3185Ef02 
1.65213+02 
1.9914Ef01 
1.97593+02 
1.1067E+02 
2.85943+02 
7.628233-01 
5.556533.01 
9.80463+02 
1.71973+04 
1.33053+02 



HNF-1674 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T974-DUP Acquisition date : 5-JUN-1999 07:25:32 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
tip-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd 
sum 

106254. 
22188. 
90810. 
105645. 
125370. 

311. 
65875. 
66317. 
56495. 
92112. 
104564. 

186. 
57077. 
123503. 
65918. 
70244. 
194. 

72283. 
86343. 
56535. 
62599. 

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) 

1.3 3 52 E+02 
1.1651E+02 
8.75623+02 
1.48773+03 
1.59353+03 
3.0117E+01 
5.39723+03 
2.52113+02 
1.08533+05 
1.69983+02 
5.34393+04 
1.01283+03 
3.92213+03 
9.62043+01 
5.23613+02 
2.04983+02 
2.44103+01 
2.19773+02 
7.24433+05 
5.30083+02 
1.5016E+02 
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HNF-I674 REV. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 5-JUN-1999 12:59:07.04 * 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 30003 
Sample ID: S99T975-SAM 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 
File Number: dka300:[spec.GEA3]3g3363.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:39:53.15 sec 
Dead Time: 6.2% 

Geometry: 44 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 5-JUN-1999 10:18:44.06 
Decayed to: 5-JUN-1999 10:18:44.06 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 

Removed by: Ad& 
Verified by: 

7 4%- 9u 

Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:30:14.85 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

10 
10 
10 
10 
10 
10 
0 
0 
0 
0 
0 
0 

5.44 38666 
6.64 41629 
8.15 30540 
9.90* 23164 
11.99 15637 
14.75 4695 
75.08* 2398 
84.61* 1579 
661.44* 2412739 
1173.27 103 
1322.92 393 
1333.08 55 

1.04 10.70 
1.69 13.10 
1.81 16.13 
1.83 19.63 
1.85 23.81 
1.07 29.32 
1.13 150.04 
0.89 169.12 
1.46 1322.98 
1.25 2346.21 
1.89 2645.26 
1.57 2665.57 

7 
7 
7 
7 
7 
7 

148 
167 
1315 
2339 
2639 
2658 

27 
27 
27 
27 
27 
27 
6 
7 
16 
14 
14 
15 

1.6 7.27E-tO2 
2.2 
3.4 
4.3 
6.2 
13.0 
26.4 AM-243 1.0223+03 
46.7 TH-228 2.390E+04 
0.1 CS-137 6.6763+05 
46.6 CO-60 33.8 
11.8 
71.1 CO-60 19.3 



Summary of Nuclide Activity 
Sample ID : S99T975-SAM 

HNF-1674 REV. 0 

Page : 2 
Acquisition date : 5-JUN-1999 10:18:44 

Total number of lines in spectrum 12 
Number of unidentified lines 7 
Number of lines tentatively identified by NID 5 41.67% 

Nuclide Type : 
Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 2.5583+01 2.5583+01 1.036E+01 40.49 
CS-137 30.00Y 1.00 6.676E+05 6.676Ef05 0.009E+05 0.13 

I. 1.vv L . B e E H 3 4  L .  A .  A I ”  lpfI 2 2 z  _. .-, . . r  

7-e ? n-9-1 L .  ’43xLm=Q? _ _  m -G.ea.N 
7 j w  99 - - - - - - - - - - -- - -- - -- 

Total Activity : 6.9263+05 6.9263+05 

Grand Total Activity : 6.9263+05 

Flags: “K” = Keyline not found 
= Manually edited 

6.9263+05 

flMff = Manually accepted 
I’A” = Nuclide specific abn. limit 
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HNF-1674 RRI. 0 

Minimum Detectable Activity Report 
Sample ID : S99T975-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 
RUM- 1 0 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-13lm 

Bckgnd 
sum 

58822. 
36. 
912. 
55. 
182. 

51722. 
155. 
140. 
147. 
100. 
108. 

55408. 
31811. 
31806. 

19. 
84. 
128. 
236. 

38461. 
11420. 
230. 

38932. 
46226. 
55014. 
55367. 
12335. 
62286. 
44212. 
31784. 
53079. 
55999. 
52388. 
12363. 
131. 
35. 

56465. 
22758. 

35. 
53410. 
52368. 
52367. 
50388. 

99. 
39393. 
48540. 
33722. 
54037. 
14834. 
54064. 
31511. 
227. 

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 : 5-JUN-1999 10:18:44 

MDA 
(uCi/L) 

2.08903+03 
1.1681E+01 
5.07073+02 
2.07903+01 
2.08853+01 
1.52553+03 
1.63613+01 
1.5712E+01 
1.5803E+01 
2.7519E+01 
3.1998Ef01 
2.40463+02 
3.84973+04 
1.7413Ef02 
1.04673+01 
5.04863+03 
1.5322Ef01 
8.35013+01 
1.97553+02 
2.28673+03 
2.00523+01 
4.49233+03 
2.49003+02 
2.84713+02 
1.4061E+02 
1.1823E+02 
7.01153+02 
4.49243+04 
5.62803+04 
2.10543+02 
6.07793+03 
2.67993+02 
1.1878E+02 
1.50443+01 
5.27443+01 
1.49363+02 
5.98793+02 
1.3077E+01 
2.43573+02 
1.07663+03 
2.1512Ef03 
4.33963+02 
4.90263+01 
5.13833+02 
2.45683+02 
7.07253+02 
1.76313+02 
1.24973+02 
2.26563+03 
3.69413+04 
2.72953+02 

3is9 



HNF-1674 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T975-SAM Acquisition date : 5-JUN-1999 10:18:44 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-229 
U-232 
PA-233 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 

Bckgnd 
Sum 

59043. 
12088. 
52013. 
58928. 
74180. 
231. 

38798. 
32128. 
52235. 
58095. 
106. 

32861. 
72939. 
39493. 
41256. 

97. 
42548. 
51988. 
32135. 

Energy 
(keV) 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
88.47 
57.78 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 

MDA 
(uCi / L) 

3.14073+02 
2.57113+02 
1.92943+03 
3.50063+03 
3.97273+03 
7.83003+01 
6.49373+02 
2.55663+05 
3.93653+02 
1.25333+05 
2.32303+03 
9.54173+03 
2.39673+02 
1.36293+03 
5.3088E+02 
5.2691E+01 
5.6936E+02 
1.8840E+06 
1.2600Ef03 

330 



HNF-1674 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 5-JUN-1999 16:01:47.57 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

Worklist #: 30003 
Sample ID: S99T975-DUP 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.01000E+02 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 
File Number: dka300:[spec.GEA3]3g3365.cnf 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:39:40.68 sec 
Dead Time: 6.1% 

Geometry: 44 

Removed by: 

Verified by: 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 5-JUN-1999 13:21:36.91 
Decayed to: 5-JUN-1999 13:21:36.91 

Analysis Library: ENVGEA 
Analyst: EMB 

Standard Deviations: 2 

Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 16:16:33.11 
Date of last efficiency calibration: 3-MAY-1999 16:30:14.85 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err 

0 6.19 63230 1.95 12.19 8 11 1.7 
0 75.00* 2294 1.16 149.90 148 6 27.4 
0 84.69* 2701 1.44 169.28 167 6 23.7 
0 661.44* 2366581 1.46 1323.00 1315 16 0.1 
0 1173.34 78 1.55 2346.35 2338 13 59.9 
0 1323.01 374 1.98 2645.45 2640 12 11.7 
0 1333.27 60 1.41 2665.95 2658 14 64.1 

Fit Nuclides Activity 
uCi/L 

AM-243 
TH-228 
CS-137 
CO-60 

CO-60 

978. 
4.0883+04 
6.5493+05 
25.7 

21.4 
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Summary of Nuclide Activity 
Sample ID : S99T975-DUP 

HNF-1674 REV. 0 
Page : 2 

Acquisition date : 5-JUN-1999 13:21:36 

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 2.3333+01 2.333E+01 1.025E+01 43.93 
CS-137 30.00Y 1.00 6.5493+05 6.5493+05 0.009E+05 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

--TH 299 i a i v  A."" * .~€&%3+04 
Y . I 1-649 c2 

Total Activity : 6.9673+05 6.9673+05 

.I ,.a 1 

. 

- - - - - - - - - - - - - - - - - - 

Grand Total Activity : 6.9673+05 

Flags: "K" = Keyline not found 
IIE" = Manually edited 

6.9673+05 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 
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HNF-1674 REV. 0 

Minimum Detectable Activity Report Page : 3 
Sample ID : S99T975-DUP Acquisition date : 5-JUN-1999 13:21:36 

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-11OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

TE-123m 

TE-125m 

XE-13lm 

Bckgnd 
sum 

57270. 
45. 
940. 
67. 
163. 

50997. 
127. 
114. 
128. 
96. 
102. 

53981. 
31103. 
31100. 

26. 
79. 
145. 
258. 

37458. 
11246. 
237. 

38008. 
44072. 
53298. 
54289. 
12111. 
61192. 
43454. 
30968. 
51141. 
54811. 
51061. 
12090. 
118. 
35. 

55078. 
22331. 

23. 
52842. 
51073. 
51072. 
49452. 
113. 

38378. 
47473. 
33126. 
52962. 
14181. 
52962. 
30999. 
228. 

Energy 
(kew 

477.59 
1368.55 
1460.75 
1293.60 
1120.55 
320.08 
834.83 
846.76 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1204.67 
871.09 
724.20 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427 -89 
109.27 
39.60 
364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
121.78 
1274.51 
86.54 
482.18 
67.75 
279.20 
569.70 
277.36 
46.50 
727.18 

333 

MDA 
(uCi/L) 

2.06143+03 
1.3018E+01 
5.14733+02 
2.26623+01 
1.97883+01 
1.5148Ec03 
1.48763+01 
1.42463+01 
1.47683+01 
2.6923E+01 
3.11943+01 
2.37353+02 
3.80683+04 
1.72193+02 
1.2103E+01 
4.88783+03 
1.6226Ef01 
8.72093+01 
1.94973+02 
2.26943+03 
2.03423+01 
4.4388E+03 
2.4315E+02 
2.8025E+02 
1.39243+02 
1.1716Ef02 
6.94983+02 
4.45383+04 
5.55563+04 
2.06673+02 
6.01323+03 
2.64593+02 
1.17473+02 
1.42913+01 
5.26183+01 
1.47523+02 
5.93163+02 
1.07883+01 
2.4228E+02 
1.0632Ef03 
2.1245Ef03 
4.29923+02 
5.22633+01 
5.07183+02 
2.42973+02 
7.00993+02 
1.7455E+02 
1.2220Ef02 
2.24243+03 
3.66413+04 
2.73443+02 



HNF-I 674 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T975-DUP Acquisition date : 5-JUN-1999 13:21:36 

Bckgnd 
Nuclide Sum 

PB-212 
BI-214 
PB-214 
FA-224 
FA-2 2 6 
AC-228 
TH-229 
U-232 
PA-2 3 3 
UTH-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 

58210. 
11928. 
50972. 
57523. 
72881. 
235. 

37822. 
31349. 
50734. 
57022. 

82. 
32101. 
71968. 
38452. 
40209. 

85. 
41490. 
50514. 
31293. 

Energy 
(kev) 

238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
88.47 
57.78 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 

MDA 
(uci/L) 

3.11853+02 
2.55413+02 
1.9078Ef03 
3.45873+03 
3.93783+03 
7.88943+01 
6.41173+02 
2.52553+05 
3.87963+02 
1.24173+05 
2.0665Ef03 
9.43113+03 
2.38073+02 
1.34483+03 
5.24123+02 
4.9499Ei-01 
5.62243+02 
1.85713+06 
1.24353+03 
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worklistdata2 Version 3.0 01/04/99 HNF-1674 REV. 0 Page: I 
06/14/99 08:31 

LABCORE Completed Worklist Report for Worklist# 30044 

Analyst: scl Instrument: GEAOl Book#: 46B57 

Method: EA-548-121 Rev/Mod F - 4 
Worklist Comment: U102 G W 1 ,  @GEA-02 Std: I.OmE skm 

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

1 STD =EA-01 CO60-02 SOLID 5.224e-03 3.63e-03 107.772 '% ReEOVBry 

1 STD 0 WEA-01 C060-02E SOLID 1 2.79 2.790 % Ct E r r o r  

1 STD 0 =SA-01 CS13702 SOLID 8.076e-03 7.868-03 97.325 % R e ~ w e r y  
1 STD 0 aEA-01 cs13702x SOLID 1 2.72 2.720 % Ct Error 
2 BLNK-PPSP 0 MEA-01 CO60-02 SOLID i c5.54e-2 uci/g 
2 BLNK-PREP 0 =EA-01 CS13702 SOLID 1 c1.14e-1 uci/s 

3 S-LE S99T000963 0 P =EA-01 C060-02E SOLID s/a n/a % Ct. Error 
3 SAMPLB 899T000963 0 P %EA-Ol CS13702 SOLID s/a 2.019e+02 Ucih 
3 SAMPLE S99T000963 0 P %EA-01 CS13702E SOLID s/a 0.400 % Ct. Error 

4 DOP 999T000963 0 P %EA-01 CO60-02 SOLID c5.54e-2 t6.13a-Z RPD 
4 DUP S99T000963 0 P =EA-01 CO60-02E SOLID 1 n/a % Ct Error 

3 SAMPLE S99T000963 0 P %EA-01 C060-02 SOLID sr/a c 5.33se-02 5.54e-002 uCi/g 

4 DUP 599T000963 0 P BGEA-01 CS13702 SOLID 2.08e+02 2.08erO2 0.000 RPD 
4 DUP S99T000963 0 P =EA-01 CS13702E SOLID 1.00 0.400 0.400 % Ct Errax 

Final page for worklist# 30044 

Analyst Signature Date Analyst Signature Date 

6-/Y- V 
Date 
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. 
06103199 1054 HNF-1674 REV. 0 Page: I 
ws2 LABCORE Data Entry Template for Worklist# 30044 

Analyst: S . L  Instrument: GEAOO / Book# 46BJ-7 
Method LA-548-121 Rev/Mod F -  

' Worklist Comment: U102 GRAB1, @GEA-02 Std: 1.OmL skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @GEA-Ol SOLID 

2 BLNK-PREP @GEA-01 SOLID 

3 SAMPLE S99T000963 0 F @GEA-01 SOLID 99000200 U-102 GRAB1 
Analytes Requested: CO60-02 , C060-02E, CS13702 , CS13702E 

4 DUP S99T000963 0 F @GEA-01 SOLID 

Final page ~ Q S  worklist # 30044 

2 G ? c & ? & o L  Q- fc t - - /J  cc 

Signature Date 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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. 
HNF-1674 REV. 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 Laboratory Counting Room 10-JUN-1999 10:13:59.86 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 30044 
Sample ID: WL30044-STD 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEAl 

Geometry: 41 
File Number: dka300:[spec.GEAl]lgl736.cnf 

Count Time: 0 00:50:00.00 sec 
Real Time: 0 00:50:14.45 sec 
Dead Time: 0.5% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 10-JUN-1999 09:23:12.90 
Decayed to: 10-JUN-1999 09:23:12.90 

Analysis Library: ENVGEA 
Analyst: NEW 
Background Subtract: DKA300:[SPEC.GEAl]lGBACK 

Standard Deviations: 2 

Removed by: 

Verified by: 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 13:09:39.34 
Date of last efficiency calibration: 3-MAY-1999 13:10:20.91 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err 

0 31.86 1063 1.07 63.92 60 8 11.9 
0 36.42 239 0.93 73.04 69 9 48.1 
0 661.73* 6684 1.37 1323.35 1315 15 2.7 
0 1173.18 3426 1.80 2346.36 2336 19 4.0 
0 1332.46 2970 1.88 2665.04 2656 17 3.9 

Fit Nuclides Activity 
uCi/L 

CS-137 
CO-60 
CO-60 

7.86 
5.75 
5.52 
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HNF-i674 RW. 0 

Summary of Nuclide Activity 
Sample ID : WL30044-STD 

Page : 2 
Acquisition date : IO-JUN-I~~~ 09:23:12 

Total number of lines in spectrum 5 
Number of unidentified lines 2 
Number of lines tentatively identified by NID 3 60.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

CO-60 5.27Y 1.00 5.6273+00 5.627E+OO 0.157E+00 2.79 
CS-137 30.00Y 1.00 7.864E+00 7,864E+00 0.214E+00 2.72 - - - - - - - - - - - - - - - - - - 

Total Activity : 1.3493+01 1.349E+01 

Grand Total Activity : 1.3493+01 1.3493+01 

Flags: "KI' = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 
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HNF-I 674 RN. 0 

Minimum Detectable Activity Report 
Sample ID : WL30044-STD 

Nuclide 

BE-7 
NA-24 
K-40 
AR-4 1 
SC-4 6 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-10 6 

CD-109 
AG-11OM 
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 

427. 
20. 

513. 
49. 

209. 
500. 
219. 
230. 
227. 
204. 
206. 
568. 
354. 
354. 
11. 
93. 

243. 
185. 
381. 
228. 
199. 
603. 
360. 
432. 
702. 
242. 
454. 
659. 
466. 
439. 
702. 
441. 
249. 
236. 
29. 

673. 
250. 
20. 

704. 
711. 
711. 
655. 
51. 

596. 
410. 
515. 
564. 
253. 
573. 
492. 
178. 

Page : 3 
Acquisition date : 10-JUN-1999 09:23:12 

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 

727.18 339 

MDA 
(uci/L) 

7.03883-01 
4.50093-02 
2.01663+00 
7.50363-02 
1.13013-01 
5.43903-01 
8.91243-02 
9.24673-02 
8.86683-02 
1.94353-01 
2.20313-01 
8.52213-02 
1.64153+01 
7.41913-02 
4.2892E-02 
2.72043+01 
9.74273-02 
3.25893-01 
7.86013-02 
1.38903+00 
8.1871E-02 
8.41983-01 
9.57763-02 
9.52713-02 
4.67513-02 
7.04383-02 
2.30383-01 
1.16463+01 
4.78533-01 
7.10123-02 
2.03893+00 
9.11363-02 
7.17613-02 
9.09883-02 
1.16233-01 
4.92893-02 
2.57403-01 
5.22853-02 
7.81013-02 
3.28343-01 
6.56073-01 
1.1906E-01 
1.87213-01 
9.20583-02 
8.94913-02 
6.95123-02 
6.36383-02 
6.81993-02 
8.23703-01 
8.08673-01 
1.06633+00 



HNF-1674 REV. Q 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL30044-STD Acquisition date : 10-JUN-1999 09:23:12 

Nuclide 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 

TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

~~1-228 

Bckgnd 
sum 

673. 
356. 
556. 
612. 
794. 
334. 
629. 
616. 
591. 
470. 
599. 
232. 
548. 
792. 
601. 
682. 
209. 
627. 
705. 
641. 
651. 

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) 

1.14633-01 
1.87133-01 
3.12693-01 
1.21463+00 
1.30483+00 
4.44033-01 
2.4457Ef00 
1.24343-01 
1.60313+01 
1.34843-01 
4.38333+01 
1.65753+01 
7.89523-01 
7.92413-02 
2.44483-01 
1.29513-01 
3.65063-01 
1.39663-01 
5.58563+02 
9.19233-02 
5.2732E-02 

340 



HNF-1674 REV. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30044 
Sample ID: WL30044-BLNK 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.00000E+00 

* 222-S Laboratory Counting Room 10-JUN-1999 12:47:46.15 * 
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

% 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEAl Verified by: 
File Number: dka300:[spec.GEAl]lgl737.cnf 
Geometry: 41 11 

Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:30:32.09 sec 
Dead Time: 0.4% 

" 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 10-JUN-1999 10:16:43.13 
Decayed to: 10-JUN-1999 10:16:43.13 

Analysis Library: ENVGEA 
Analyst: MB 
Background Subtract: DKA30O:[SPEC.GEAl]lGBACK 

Standard Deviations: 2 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 13:09:39.34 
Date of last efficiency calibration: 3-MAY-1999 13:10:20.91 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi f L 

0 12.79 210 1.20 25.81 23 6 49.1 
0 16.00 276 1.58 32.22 29 8 47.2 
0 661.59* 150 1.54 1323.07 1317 15 56.8 CS-137 0.235 
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HNF-1674 REV. 0 

Summary of Nuclide Activity 
Sample ID : WL30044-BLNK 

Page : 2 
Acquisition date : 10-JUN-1999 10:16:43 

Total number of lines in spectrum 3 
Number of unidentified lines 2 
Number of lines tentatively identified by NID 1 33.33% 

Nuclide Type : 

Nuclide Hlife Decay -Sigma Error %Err0 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

- -  1 on 9 - 
2". ........ -. -5678 - - - - - - - - - - - - - - - - - - 

Total Activity : 2.3513-01 2.351E-01 

Grand Total Activity : 2.3513-01 2.351E-01 

Flags: "K" = Keyline not found 
t'E" = Manually edited 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 
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HNF-I674 REV. 0 

Minimum Detectable Activity Report Page : 3 
Sample ID : WL30044-BLNK Acquisition date : 10-JUN-1999 10:16:43 

Nuc 1 ide 

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-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-10 6 

CD-109 
AG-11 OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-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-2 10 

AG-108m 

XE-13lm 

Bckgnd 
Sum 

341. 
67. 

1709. 
86. 

249. 
617. 
194. 
156. 
178. 
137. 
87. 
130. 
784. 
408. 
408. 
16. 

161. 
159. 
200. 
292. 
223. 
195. 

1181. 
195. 
425. 
1320. 
229. 
375. 

13'15. 
762. 
486. 
1258. 
491. 
237. 
174. 
43. 

1354. 
263. 
48. 

1366. 
1438. 
1438. 
1383. 
107. 

1171. 
338. 
902. 
754. 
252. 
785. 
868. 

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 

'343 

MDA 
(uCi / L) 

8.41173-01 
1.09263-01 
4.85163+00 
1.73403-01 
1.63733-01 
8.04173-01 
1.12093-01 
1.02403-01 
1.05193-01 
2.13953-01 
1.14083-01 
2.35363-01 
1.33043-01 
2.34493+01 
1.06003-01 
6.68463-02 
4.70603+01 
1.05973-01 
4.51213-01 
9.22243-02 
1.83443+00 
1.08333-01 
1.56013+00 
9.50693-02 
1.26073-01 
8.50343-02 
9.15763-02 
2.80033-01 
2.17883+01 
8.11053-01 
9.98803-02 
3.6278E+00 
1.28063-01 
9.35093-02 
1.04993-01 
3.84333-01 
9.26193-02 
3.52783-01 
1.05363-01 
1.44243-01 
6.18723-01 
1.23633+00 
2.29033-01 
3.53053-01 
1.70833-01 
1.08673-01 
1.21943-01 
9.78493-02 
9.07923-02 
1.28053+00 
1.42763+00 



HNF-1674 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL30044-BLNK Acquisition date : 10-JUN-1999 10:16:43 

Nuclide 

BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-2 3 3 
UTH-233 
PA-2 3 4M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd 
Sum 

231. 
1206. 
621. 
873, 
974. 
1240. 
346. 
1266. 
1167. 
1068. 
588. 
827. 
153. 
1073. 
1246. 
1179. 
1263. 
150. 
1337. 
1385. 
1041. 
1237. 

Energy 
(kev) 

727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 
101.07 
984.45 
106.12 
129.30 
59.54 
74.67 

MDA 
(uci/L) 

1.61243+00 
2.03483-01 
3.27423-01 
1.15623+00 
2.04753+00 
2.16593+00 
6,02393-01 
4.59583+00 
2.26733-01 
2.85673+01 
2.00733-01 
6.84513+01 
1.80943+01 
1.46293+00 
1.31983-01 
4.53533-01 
2.34453-01 
4.19513-01 
2.7275E-01 
1.0375E+03 
1.55463-01 
9.63213-02 
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HNF-1674 REV. 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 222-S Laboratory Counting Room 10-JUN-1999 15:46:51.90 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist #: 30044 
Sample ID: S99T963-SAM 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEAl Verified by: 
File Number: dka300:[spec.GEAl]lgl739.cnf 
Geometry: 41 R, .L ~a IYd <-9q 
Count Time: 0 02:30:00.00 sec U 
Real Time: 0 02:31:41.79 sec 
Dead Time: 1.1% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 10-JUN-1999 13:14:41.30 
Decayed to: 10-JUN-1999 13:14:41.30 

Analysis Library: ENVGEA 
Analyst: MB 
Background Subtract: DKA300:[SPEC.GEAl]lGBACK 

Standard Deviations: 2 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 13:09:39.34 
Date of last efficiency calibration: 3-MAY-1999 13:10:20.91 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy 

0 21.75 
0 31.87 
0 36.40 
0 59.40 
0 123.11 
0 661.79* 
0 1273.85 
0 1460.81* 

Area FWHM Channel Left Pw %Err 

1396 
46680 
13476 
1036 
7 19 

273006 
94 
45 

1.03 43.73 
0.99 63.95 
1.13 73.00 
0.91 118.98 
1.16 246.36 
1.44 1323.47 
1.81 2547.77 
1.95 2921.85 

40 
60 
69 

116 
244 
1315 
2541 
2913 

8 25.7 
9 1.5 
10 3.8 
7 29.6 
6 38.6 

16 0.4 
17 68.7 
18212.7 

Fit Nuclides Activity 
uci/L 

AM-241 
EU-154 
CS-137 
EU-154 
K-4 0 

1.05 
0.661 
428. 
0.650 
1.12 
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HNF-1674 REV. O 

Summary of Nuclide Activity 
Sample ID : S99T963-SAM 

Page : 2 
Acquisition date : 10-JUN-1999 13:14:41 

Total number of lines in spectrum 8 
Number of unidentified lines 3 
Number of lines tentatively identified by NID 5 62.50% 

Nuclide Type : 
Wtd Mean 
Uncorrected 

Nuclide Hlife Decay uCi/L 
-" L.zTmH.39 '1  *.e5 *.*22E 

CS-137 30.00Y 1.00 4.2833+02 
EU-154 8.59Y 1.00 6.5863-01 
AM-241 432.20Y******** 1.055E+00 

Total Activity : 4.3113+02 

I I , -  , 

- - - - - - - - - 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

uCi/L 2-Sigma Error %Error Flags 
1 1 3 3 m  3 -  

4.2833+02 0.0,17E+02 
6.5863-01 2.2143-01 33.62 
1.055E+00 0.312E+00 29.59 

4.3113+02 
- - - - - - - - - 

Grand Total Activity : 4.3113+02 4.311E+02 

Flags: *W* = Keyline not found = Manually accepted 
**E** = Manually edited = Nuclide specific abn. limit 
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Minimum Detectable Activity Report Page : 3 
Acquisition date : 10-JUN-1999 13:14:41 Sample ID 

Nuclide 

BE-7 
NA-24 
AR-4 1 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-91 
NB-94 
ZRNB-95 
RU-103 
RURH-106 
AG-108m 
CD-109 
AG-110M 
SN-113 

SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 144 
EU-152 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 
PB-212 

TE-123m 

XE-13lm 

: S99T963-SAM 

Bckgnd 
Sum 

9303. 
71. 
84. 
279. 
7232. 
179. 
192. 
174. 
144. 
87. 
144. 

7584. 
4644. 
4642. 
27. 
150. 
186. 
329. 
5770. 
1531. 
340. 
6823. 
7500. 
8289. 
7344. 
1700. 
9407. 
6990. 
6141. 
7552. 
7503. 
7584. 
1662. 
163. 
47. 

7483. 
3373. 
38. 

7511. 
7539. 
7539. 
7953. 
7083. 
7237. 
6381. 
7435. 
2027. 
7497. 
6192. 
282. 

8138. 

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 
86.54 
482.18 
67.75 

279.20 
569.70 
277.36 
46.50 
727.18 
238.63 347 

MDA 
(uCi/L) 

4.28703+00 
1.12543-01 
1.7181E-01 
1.72943-01 
2.70793+00 
1.07703-01 
1.12993-01 
1.04123-01 
2.19343-01 
1.1396E-01 
2.47073-01 
4.07933-01 
7.75333+01 
3.50633-01 
8.45013-02 
4.54573+01 
1.14263-01 
5.73193-01 
3.99433-01 
4.69463+00 
1.41513-01 
3.71423+00 
5.69743-01 
5.44953-01 
1.98743-01 
2.43513-01 
1.36933+00 
4.97913+01 
2.27153+00 
3.86013-01 
8.77503+00 
4.93523-01 
2.41863-01 
1.0162E-01 
4.05113-01 
2.15783-01 
1.23 14E+00 
9.52953-02 
3.35293-01 
1.40483+00 
2.80713+00 
5.44293-01 
4.16063-01 
4.91003-01 
3.20483-01 
3.02933-01 
2.51583-01 
3.90323+00 
3.76783+00 
1.77483+00 
5.23303-01 



HNF-1674 RR/. ij 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T963-SAM Acquisition date : 10-JUN-1999 13:14:41 

Nuclide 

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-243 

Bckgnd 
Sum 

2044. 
7758. 
7752. 
10552. 
359. 

6732. 
6441. 
7339. 
7691. 
167. 
6383. 
10391. 
7095. 
6757. 
153. 

7132. 
7505. 
6951. 

6881. 

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 
86.48 
101.07 
984.45 
106.12 
129.30 
74.67 

MDA 
(uCi / L) 

5.87743-01 
3.42723+00 
5.70843+00 
6.25073+00 
6.13293-01 
1.06173+01 
5.39373-01 
6.94133+01 
6.97263-01 
2.05933+02 
1.88423+01 
3.53083+00 
3.77103-01 
1.1014E+00 
5.37253-01 
4.24553-01 
6.24543-01 
2.39423+03 
2.2621E-01 
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HNF-1674 REV. 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 14-JUN-1999 08:00:54.97 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 30044 
Sample ID: S99T963-DUP 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

GEAl 
NI3AF:2.cnf 
41 
0 02:30:00.00 sec 
0 02:31:42.57 sec 
1.1% 

Verified by: 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 10-JUN-1999 15:53:38.47 
Decayed to: 10-JUN-1999 15:53:38.47 

Analysis Library: ENVGEA 
Analyst: EMB 
Background Subtract: DKA3OO:[SPEC.GEAl]lGBACK 

Standard Deviations: 2 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 3-MAY-1999 13:09:39.34 
Date of last efficiency calibration: 3-MAY-1999 13:10:20.91 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

21.74 
31.87 
36.41 
42.57 
59.35 
123.04 
661.80* 
723.45 
1004.74 
1275.10 
1764.79* 

1400 
44973 
13185 

612 
774 
904 

273202 
110 
92 
84 
26 

1.05 43.71 
0.99 63.95 
1.06 73.02 
1.38 85.34 
0.91 118.88 
0.92 246.21 
1.44 1323.48 
1.64 1446.79 
0.97 2009.41 
1.57 2550.26 
1.53 3530.16 

40 
60 
69 
82 
116 
243 
1315 
1443 
2004 
2545 
3522 

8 25.4 
8 1.5 
9 3.6 
7 51.1 
7 40.1 
8 38.5 
16 0.4 
8 45.1 
11 51.5 
10 50.4 
17135.3 

AM-241 0.787 
EU-154 0.832 
CS-137 429. 
EU-154 0.797 
EU-154 1.01 
EU-154 0.585 
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HNF-1674 REV. 0 
Page : 2 

Acquisition date : 10-JUN-1999 15:53:38 
Summary of Nuclide Activity 
Sample ID : S99T963-DUP 

Total number of lines in spectrum 11 
Number of unidentified lines 4 
Number of lines tentatively identified by NID 7 63.64% 

Nuclide Type : 
Wtd Mean 
Uncorrected 

Nuclide Hlife Decay uCi/L 
CS-137 30.00Y 1.00 4.2863+02 
EU-154 8.59Y 1.00 7.5703-01 
AM-241 432.20Y******** 7.8723-01 -- ----- -- 

Total Activity : 4.3013+02 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

uCi/L 2-Sigma Error %Error Flags 
4.2863+02 0.017E+02 0.40 
7.570E-01 1.7493-01 23.11 
7.8723-01 3.155E-01 40.08 

4.301E+02 
- - - - - - --- 

Grand Total Activity : 4.3013+02 4.301Ef02 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited ffAtf = Nuclide specific abn. limit 
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HNF-1674 REV. 0 
Minimum Detectable Activity Report Page : 3 
Sample ID : S99T963-DUP Acquisition date : 10-JUN-1999 15:53:38 

Nuc 1 ide Sum (kev) (uCi/L) 
Bckgnd Energy MDA 

BE-7 
NA-24 
K-4 0 
AR-41 
SC-46 
CR-51 
MN-54 
CO-56 
CO-58 
FE-59 
CO-60 

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 

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-155 
HF-181 
TA-182 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 

ZN-65 

TE-123m 

TE-125m 

XE-13lm 

9147. 
56. 

1701. 
99. 
261. 

7422. 
187. 
190. 
178. 
130. 
108. 
133. 

7644. 
4735. 
4734. 
28. 
157. 
194. 
316. 
5674. 
1605. 
319. 
6807. 
7417. 
8101. 
7515. 
1643. 
9506. 
7131. 
6170. 
7607. 
7600. 
7553. 
1590. 
171. 
43. 

7552. 
3304. 
49. 

7468. 
7541. 
7540. 
8087. 
7186. 
7249. 
6317. 
7354. 
2029. 
7374. 
6267. 
271. 

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 
86.54 
482.18 
67.75 
279.20 
569.70 
277.36 
46.50 
727.18 

.3sl 

4.25123+00 
1.0081E-01 
4.84173+00 
1.85263-01 
1.67533-01 
2.74303+00 
1.1013E-01 
1.12483-01 
1.0519E-01 
2.08993-01 
1.26363-01 
2.37953-01 
4.09523-01 
7.82823+01 
3.54073-01 
8.59713-02 
4.6439Ef01 
1.1639E-01 
5.62633-01 
3.9613E-01 
4.8053E+00 
1.37163-01 
3.7100E+00 
5.66603-01 
5.38773-01 
2.0103E-01 
2.39453-01 
1.37643+00 
5.0288E+01 
2.27693+00 
3.87413-01 
8.83093+00 
4.92533-01 
2.36633-01 
1.04253-01 
3.86353-01 
2.16773-01 
1.21893+00 
1.06873-01 
3.34343-01 
1.40503+00 
2.8074Ef00 
5.48823-01 
4.19063-01 
4.91403-01 
3.18873-01 
3,01293-01 
2.51743-01 
3.87123+00 
3.79043+00 
1.7399E+00 



., . .  . 
HNF-1674 REV. 0 

Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S99T963-DUP Acquisition date : 10-JUN-1999 15:53:38 

Nuclide Sum ( keV ) (uCi/L) 
Bckgnd Energy MDA 

PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-243 

8165. 
2093. 
7815. 
7951. 
10565. 
373. 
7009. 
6621. 
6416. 
7377. 
7876. 
168. 
6388. 
10378. 
7208. 
6698. 
150. 
7217. 
7590. 
6907. 

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 
74.67 

5.2415E-01 
5.94633-01 
3.44013+00 
5.7806Ef00 
6.2548Ef00 
6.2464E-01 
1.0715E+01 
5.34943-01 
6.92803+01 
6.99073-01 
2.08373+02 
1.8909E+01 
3.53213+00 
3.76873-01 
1.1101E+00 
5.34933-01 
4.20493-01 
6.28223-01 
2.40773+03 
2.25513-01 

352 



worklistdata2 Version 3.0 01/04/99 
06/13/99 18:33 

Page: I 

LABCORE Comp-ited Worklist Report rr)r Worklist# 30006 

Analyst: rro Instrument: AB10 Book#: 

Method LA-220-101 Rev/Mod 

Worklist Comment: U102 GRAB1, @SR90-01, STD: l.OmL SS by Ludlum. skm 

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

100.599 % R e c o ~ e y  LIQUID 8.35E-04 8.40E-4 

100 9.408tOl 94.000 % R 
1.00 2.26B100 

1 a.808-2 

100 9.29K+01 

1.00 1.08E+02 108.000 uci/mL 

1 1.308+0 

7.0 

9.3 

4 SlUdPLE S99T000973 0 OSR90-01 SR90-01E LIQUID N/A % Ct. 8I.ZOE 

5 D I l p  S99T000973 0 OSR90-01 SR90-01C LIQUID 100 8.578101 85.700 % R.c-. 

6 .56E+00 % Ct. xrror 
7 

7 D I l p  S99T000974 0 OSR90-01 SR90-01C LIPOID 100 9.31E+01 93.100 % R.co~.ry 

8SAMPLE s 
0 *SR90-01 SR90-01 LIPOID 9.00XrO 8.h98r0 

9 DIlp S99T000975 0 OSR90-01 SRPO-O1C LIQUID 100 9.183+01 91.800 % Racove 

Final page for worklist# 30006 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLKIBKG) may not r@ect the actual units. 
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Page: I 06/02/99 0954 HNF-1674 REV. 0 

ws2 LABCORE Data Entry Template for Worklist# 30006 

Analyst: ,Q~?’c3 Instrument: ABOO BOOW qbd57 
Method LA-220-101 RevlMod E-x5 @ 

Worklist Comment: U102 GRAB1, @SR90-01, STD: l.OmL SS by Ludlum. skm 
71~(44 

S Type Sample# R A Test Matrix Group# Project 

1 STD @SR90-01 LIQUID 

2 BLNK @SR90-01 LIQUID 

3 BLNK/BKG @SR90-01 LIQUID . 

4 SAMPLE ‘S99T000973 0 @SR90-01 LIQUID 99000200 U-102 GRAB1 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

5 DUP S99T000973 0 @SR90-01 LIQUID 

6 SAMPLE S99T000974 0 @SR90-01 LIQUID 99000200 U-102 GRAB1 
Analytes Requested: SR90-01 , SRgO-OlC, SR90-01E 

7 DUP S99T000974 0 eSR90-01 LIQUID 

8 SAMPLE S99T000975 0 @SR90-01 LIQUID 99000200 U-102 GRAB1 
AnalyteS Requested: SR90-01 , SRgO-OlC, SR90-01E 

9 DUP S99T000975 0 @SR90-01 LIQUID 

Final page for worklist # 30006 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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HNF-1674 REV. 0 
WORKBOOK PAGE: STDl 

Sample Count Rate (Rs) = rota1 Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 

RS*DF'DDF'l000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA.'O.lOOO)) 
Relative Counting Error = The Square Root of (FC + BKG * CT) I (TC - BKG * CTr1.96) 
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-506-002. 
Delta Time (hours) = ((DOC - SD * 24 + TOC - ST I100 

Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RSeLcAND RS>=O OR REPLACE RS WITH Lc IF RSEO 

DETECTION 

nalyst: RRO Date: 12Jun-99 

Signature of Chemist: - SAC Date: 1s 7- 77 
STANDARD.WB1 REV 2.0 22010NML 

v 
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HNF-1674 REV. 0 

WORKBOOK PAGE: BLANK2 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCi/L 
RS*DF'DDF/((CI +C2*(1-e to the power of ((-natural log 2)/64.2*DT))pSS*REC*2220000) 
NOTE 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG * CT))*I .96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508.002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if R S e L c  and RS>=O or Replace RS with Lc if RScO 

BlANK.WB1 REV 2.0 22010NML 

356 
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HNF-1674 REV. 0 
WORKBOOK PAGE: SAM4 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 

RS*DF*DDF/((Cl+C2'(1-e to the power of ((-natural log 2)/64.2*DT))~SS*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) I (CVA 0,1000)) 
Relative Counting Error = (The Square Root of (TC + BKG CT) I (TC - BKG * CT))^1.96 
Percent Carrier Recovely = (Net Weight I Expected weight) * 100 
NOTE Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002, 
Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) I 100 

Sr-89/90 CONC in pCi/L Replace RS with RMAX if RSc=Lc and RS=O or Replace RS with Lc if RS<O 

- RRO Date: 12Jun-99 

gnature - of Chemist //( u e  SAC Date: /s7- 73 
SAMPLE.WB1 REV 2.0 22010NML W 
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HNF-1674 REV. 0 WORKBOOK PAGE DUP5 

mp e Count Rate (Rs) = cotat Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
r-89/90 CONC in pCi/L 
S'DF*DDF/((Cl +C2*(1-e to the power of ((-natural log 2)/64.2*DT))~SSREC'2220000) 
OTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) / (CVA * 0.1000)) 
elative Counting Error = (The Square Root of (TC + BKG CT) / (TC - BKG * CT))*1.96 

OTE: Expected weight = CVA * 0 1 
election Levels and Less Than Values are determined from Procedure LA-508.002. 
elta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Replace RS w lh RMAX if RSc=Lc and RSr=O or Replace RS witn Lc if RScO 

rcent Carrier Recovely = (Net Weight / Expected weight) ' 100 

358 
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HNF-1674 REV. O 
WORKBOOK PAGE: SAM6 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCiIL 
RS'DF'DDF/((Cl+C2'(1-e to the power of ((-natural log 2)/64.2*DT))pSSREC*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)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) I100 

Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RScO 

Date: 12Jun-99 

Signature of Chemist: Date: fi-2 59 
SAMPLE.WB1 REV2.0 - 22010NML U 
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HNF-1674 REV. 0 
WORKBOOK PAGE: DUP7 

Sample Count Rate (Rs) = (Total Counts 
Sr-89/90 CONC in VCiIL 
RS*DF*DDFI((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 ((WZ-W1) I (CVA * 0.1000)) 
Relative Counting Error = Vhe Square Root of (TC + BKG * CT) I (TC - BKG * CT))’1.96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) ’ 24) + (TOC - ST) I 100 

t Time (CT)) - Background in cpm (BKG) 
Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RScO 

ERCENT CARRIER RECOVERY 93.1% 

- RRO Date: 12Jun-99 

SAC Date: /r 7- 5-9 
SAMPLE.WB1 REV20  22010NML ---- W 
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HNF-1674 REV. 0 
WORKBOOK PAGE: SAM8 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in LCiIL 
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-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 / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RScO 

nalyst: n RRO Date: 12Jun-99 
Signature of Chemist: - SAC Date: /5  76 79 

SAMPLE.WB1 REV 2.0 - 22010NML d 
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HNF-1674 REV. 6 

Sample Count Rate (Rs) = (Total Counts (TC) /Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCilL 
RS*DF*DDF/((CI+CZ*(I-e to the power of ((-natural log 2)/64.2*DT)))%S*REC*2220000) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))’1.96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RSrO 

nalyst: RRO Date: 
Signature of Chemist: SAC Date: 

_- 

SAMPLE.WB1 REV 2.0 - 22010NML c 
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worklistdata2 Version 3.0 01/04/99 
06/13/99 18:33 

Page: 1 HMF-1674 REV. 0 I 

LABCORE Completed Worklist Report for Worklist# 30045 

Analyst: scl Instrument: AB12 Book#: 

Method LA-220- 101 Rev/Mod 

Worklist Comment: U102 GRAB1, @SR90-01 S S  by Ludlum. Std: 1.OmL skm 

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

Final page for worklist# 30045 

Analyst Signature Date 
/ 

Analyst Signature Date 

Units shown for QC (BLKlBKG) may not r@lect the actual units. 
363 



HNF-1674 REV. 0 
r 

Page: I 06/03/99 IO:% 
ws2 LABCORE Data Entry Template for Worklist# 30045 

Andy* J L  Instrument: ABOO /2' Book# q6Bc9 
Method LA-220-101 Rev/Mod E - k(s k+g(6 

Worklist Comment: U102 GRAB1, @SR90-01 SS by Ludlum. Std: l.OmL skm 

S m e  Sample# R A Test Matrix Group# Project 

1 STD @SR90-01 SOLID 

2 BLNK-PREP mSR90-01 SOLID 

3 BLNK/BKG @SR90-01 SOLID 

4 SAMPLE S99T000963 0 F @SR90-01 SOLID 99000200 U-102 GRAB1 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

5 DUP S99T000963 0 F @SR90-01 SOLID 

Final page for worklist # 30045 
n 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
364 



WF-1674 REV. 8 
WORKBOOK PAGE STD1 

ample Count Rate (Rs) = (Total Counts (TC) I Count l ime (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in pCl/mL REPLACE RS WITH RMAX IF RSuLsAND R S H  OR REPLACE RS WITH Ls IF RS<O 
RSPF*DDF*I000/((C1+C2*(I-a to the power of ((-natural log 2)/64.2*DT)))*SS*RECu2ooOOOO) 
NOTE: 84.2 = Haif 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)*l.96) 
Percent Carrier Recovery = (Net Weight I Expected weight) I00  

weight = CVA 0.1 
and Lees Than Values are determined from Procedure LA-508002. 

ARRlER RECOVERY 91.7% 

SCL Date: 11Jun-99 
SAC Date: / v z L  99 I 

STANDARD.WB1 REV 20 22OlONML 1 

365 
w11199 06:52:06 



HNF-I 674 REV. 0 

WORKBOOK PAGE BLANK2 

Sample Count Rate 

CIENCY FACTO1 
IENCY FACTOR 

(Rs) = (Total Counts (TC) I Count Time (CT)) - Bacbround in cpm (BKG) 
Sr-69/90 CONC in Wiig 
RS'1000TIF/((Cl+C2*(l-e to the power of ((-natural log 2~4.2TIT)))'SS~(D~)'RECmOODD) 
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) / (CVA * 0.1 000)) 
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'O.1 
Detection Levels and Less Than Values are determined from Procedure LA-508002. 
Deita Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I100 

Replace RS with RMAX if RS-Lc and r5w-0 of Replace RS with Lc W RS-ZO 

PERCENT CARRIER RECOVERY 01.9% 

Date: l IJun-99 
Date: /yx 7 Y  

BLANK.WB1 REV2.0 22010NML 

.366 
06/11/99 08:52:08 



HNF-1674 REV. 6 
WORKBOOK PAGE SAM4 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Rep!aa RS Wh R W  I! RSClLc Md r5w-0 o( Replsa RS Wh Ls U R S a  

RS*1000+DF/((Cl+C2'(1s to the power of ((natural log 2ysI.2~T))).SS.(D~).REC~OOOO) 
NOTE: 84.2 = Half Life for Y40 and Rec. = Fractional Carrier Recovery ((W2-Wl) I (CVA * 0.1 000)) 
RdaWe Counting Error = (The Square Root of (TC + BKG CT) I (TC - BKG * CT))'l.98 
Percent Carrier Recovery = (Net Weight I Expacted weight) 100 
NOTE: Expected weight = CVA'O.l 
Datacbn Level0 and Less Than Values are determined from Procedure IA-508402. 
Deita Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I 1  00 

Sr89/90 CONC in pCig 

Analyst: 
Signature of Chemi 

SAMPLE.WB1 REVZ.0 22010NML 

I:U201 ON\OUN0045.W81 

367 

08/11/89 09:52:09 



SCL Date: IlJun-99 
SAC Data: / Y  7+iF 

SAMPLE.WB1 REV2.0 ZZOIONML 

kU201 ON\OUT\30045.W81 

368 

w11/Q9 06:52@4 



worklistdata2 Version 3.0 01/04/99 HNF-1674 REV. 0 Page: I 
06/14/99 13:43 

' LABCORE Completed Worklist Report for Worklist# 30002 

Analyst: gll Instrument: AB15 Book#: 
Method: LA-953-104 Rev/Mod 

Worklist Comment: U102 GRAEi1, @AM24101 SS by Ludlum. Std= l.OmL s h  

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

1 sm 0 @AM24101 AM24101 LIQUID 1.07B-04 1.OOB-4 
1 STLl 0 %Mu4101 Mu4101E LIQUID 1 . 0  1.91B+0 
1 sm 0 @AM24101 AM24lOlT LIQUID 100.  8.88EiO 88.800 % Recovery 

2 BLNX 1.0 l.OOE+02 1110.000 % Ct Emor 
2 BLNF. 0 @Mu4101 Mu4101T LIQUID 100.0 8.32E101 83.200 % Recovery 
3 SAMPLE S99T000973 0 %Mu4101 M u 4 1 0 1  LIQUID NtA 1.lOB-02 9.08e-004 uCi/mG 
3 SAMP&E S99T000973 0 %Mu4101 Mu4101E LIQ 2.19Et00 % C t .  Error 

2 BLNX 1 d . 4 9 E - 4  UCi/mr. 

% Recovery 
6.167 RPD 
2.210 % ct zmw 

96 .800  9; Recovery 

1.04s-003 u C i / &  
S99T000974 0 %Mu4101 Mu41OlE L % C t .  Error 
S99T000974 0 %AM24101 Mu4101T L % Recovery 

6 DUP S99T000974 0 @AM24101 AM24101 LIQUID 1.15E-2 1.0 11.009 RPD 
6 DOP S99T000974 0 %Mu4101 AM24101E LIQUID 1.0 2.28 2.280 % Ct Emor 

100.0 9.29Br01 92.900 % Recovery 
l .11e-003 uCi /mL 

7 SAMPLE S99T000975 0 %AM24101 AM24101E LIQUID U/A 2.15E+00 % C t .  Error 
7 S W L E  S99T000975 0 @AM24101 AM24101T LIQUID N/9. 9.61E+01 
B DUP S99T000975 0 %Mu4101 Mu 1.36E-2 1.23E-2 10.039 RID 
8 DOP 999T000975 0 %Mu4101 Mu 1 . 0  2 . 1 7 E 4 0  2.170 % C t  Erfor' 
8 urn S99T000975 0 %AM24101 AK24101T LIQUID 100.0 9.49EiOl 94.900 % Recovery 

Final page for worklist# 30002 

Analyst Signature Date Analyst Signature Date 



06/02/99 09.33 
ws2 

I HNF-I 674 REV. 0 
Page: I 

LABCORE Data Entry Template for Worklist# 30002 

Analyst: ft.iL Instrument: AM01 #/< Book# 46457 
Method: LA-953-104 RevlMod / 
Worklist Comment: U102 GRAB1, @AM24101 SS by Ludlum. Std= l.OmL skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

-24101 LIQUID 

@AM24101 LIQUID 

3 SAMPLE S99T000973 0 @AM24101 LIQUID 99000200 U-102 GRAB1 
Analytes Requested: AM24101 , AM24101E, AM24101T 

4 DUP S99T000973 0 -24101 LIQUID 

5 SAMPLE S99T000974 0 @AM24101 LIQUID 99000200 U-102 GRAB1 
Analytes Requested: AM24101 , AM24101E, AM24101T 

6 DUP S99T000974 0 @AM24101 LIQUID 

7 SAMPLE S99T000975 0 @AM24101 LIQUID . 99000200 U-102 GRAB1 
Analytes Requested: AM24101 , AM24101E, AM24101T 

8 DUP S99T000975 0 @AM24101 LIQUID 

Final page for worklist # 30002 

Signatdre Date 

Data Entry Comments: 

k -/9 -77 
Signature Date 

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

370 



HNF-1674 REV. 0 

Peak 
ID 
1 
2 
3 

222-S Analytical Laboraratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
WL30002-STD-AM 

File ID: 3a3500.CNF 

Counted on: 6/12/99 @19: 1 
Detector: AEA3 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final In ial Final 
1437.8 1437.8 299.274 299.274 14.000 5.667 7.000 2.739 
1512.4 1512.4 253.137 253.131 12.000 4.785 6.000 2.247 
13.2 13.2 140.239 140.239 196.000 1.000 98.000 0.100 

Peak AEA 
ID Isotope Frac 
1 ~ ~ 2 3 8  0.445 

Am241 
2 Am243 0.453 
3 0.011 

Totals: 0.909 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate C/m @95 
5.487 5.473 o.oi40.03 43.45 1.4 
5.479 5.473 0.006 
5.266 5.261 0.0050.02 44.20 1.4 

4.741 0.00 1.04 8 . 8  --------- 
<--valid peaks only--> 88.69 

Energy(MN) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 

DETECTOR CALIBRATION 

Efficiency = 0.2338 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
46842.0 

42571.5 
4270.5 

46842.0 

% Recovery 
100.000 
100.000 

9.117 
go. ai33 

Activity 
d l  m uCi/ea 
258.1 0.116~-03 
197.7 0.891E-04 
191.0 0.860E-04 
4.4 0.200E-05 

Analyzed by: 
GL 



Spectrum 3a3500.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 

HNF-1674 REV. 0 

Display Max.: 10385.5 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

.. .. 
2.. . . .2. .......... 2. ............................... 2 ..................................................................... 2 .................... 2.. 
1.. . . . . ... 1.. ............ 1 ..................................... 1 ............................................................... 1 ............ l.... .. 
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MNF-1674 REV. 0 
. .  . 

Raw Data Dump for AEA Spectrum: 3a3500.CNF 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
19 1 
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. 
0. 
3. 
2. 
2. 
1. 
4. 
5. 
11. 
6. 
4. 
5. 
8. 
15. 
13. 
10. 
17. 
22. 
29. 
30. 
33. 
60. 
60. 

144. 
380. 
1516. 
151. 
97. 
169. 
611. 
1400. 
119. 

2. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
2. 
2. 
3. 
5. 
7. 
6. 
5. 
8. 
2. 
15. 
9. 
8. 
18. 
8. 
23. 
22. 
31. 
34. 
37. 
58. 
84. 
147. 
411. 
1634. 
139. 
103. 
195. 
670. 

1068. 
91. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
0. 
4. 
6. 
1. 
1. 
2. 
11. 
5. 
10. 
12. 
5. 
5. 
11. 
7. 
17. 
20. 
13. 
24. 
35. 
43. 
47. 
76. 
180. 
510. 
1752. 
121. 
75. 

242. 
808. 
742. 
49. 
1. 
0. 
1. 
2. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
3. 
2. 
5. 
3. 
4. 
3. 
2. 
10. 
9. 
11. 
9. 
13. 
11. 
20. 
19. 
20. 
35. 
38. 
46. 
59. 

104. 
197. 
590. 
1763. 
150. 
69. 

238. 
827. 
501. 
28. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
0. 
0. 
6. 
1. 
5. 
3. 
6. 
3. 
9. 
4. 
6. 
8. 
6. 
9. 
19. 
20. 
22. 
29. 
33. 
59. 
61. 
89. 
180. 
644. 
1487. 
156. 
105. 
266. 
955. 
345. 
15. 
1. 
1. 
0. 
1. 
3. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
0. 
0. 
6. 
7. 
2. 
5. 
6. 
3. 
7. 
4. 
12. 
9. 

15. 
12. 
14. 
19. 
22. 
33. 
41. 
45. 
61. 
86. 

234. 
795. 
1132. 
145. 
117. 
319. 
1132. 
306. 

8. 
1. 
2. 
3. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
1. 
1. 
0. 
0. 
0. 

0. 
3. 
2. 
2. 
6. 
6. 
4. 
4. 
4. 
4. 
9. 
10. 
7. 
9. 
10. 
15. 
23. 
23. 
24. 
27. 
47. 
63. 
93. 

229. 
787. 
692. 
134. 
113. 
351. 
1327. 
243. 

2. 
1. 
1. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

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

16. 
13. 
19. 
29. 
20. 
17. 
36. 
47. 
39. 
55. 
121. 
257. 
885. 
382. 
118. 
146. 
432. 
1489. 
232. 

2. 
1. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
2. 
1. 
2. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
3. 
5. 
7. 
2. 
2. 
1. 
5. 
6. 
5. 
5. 
7. 
16. 
16. 
9. 

21. 
19. 
28. 
27. 
40. 
51. 
78. 
109. 
315. 

1050. 
268. 
119. 
151. 
452. 
1711. 
188. 
1. 
2. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  

0. 
5. 
4. 
3. 
4. 
4. 
4. 
4. 
5. 
11. 
9. 
11. 
10. 
11. 
9. 
7. 

27. 
34. 
38. 
43. 
40. 
77. 
126. 
320. 
1206. 
182. 
99. 
152. 
534. 
1703. 
152. 

1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
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HNF-I 674 REV. Q 

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 
WL30002-BLX-AM 

File ID: 4a4489.CNF 

Peak 
ID 
1 

Counted on: 6/12/99 @19: 2 
Detector: AEA4 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
819.2 819.2 253.272 253.272 12.000 4.166 

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 0.886 5.266 5.257 0.0090.02 21.89 1.9 ----- - - - - - - - - - 

Totals: 0.886 <--valid peaks only--> 21.89 

DETECTOR CALIBRATION 
Energy (MEV) = 4.092 + (0.0046) *Channel 

Energy range (MeV) : 4.092 TO 6.448 

(Data reduction compression factor: 1.) 
Efficiency = 0.2246 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
6.000 2.190 

Activity 
d/m uci/ea 
98.5 0.4443-04 

Total 
11866.0 
11866.0 
10509.5 
1356.5 

% Recovery 
100.000 
100.000 
88.568 
11.432 

Analyzed by: 
GL 
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.-# 

Spectrum 4a4489.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max. : 5486.2 

.. 

.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 
12 1 
13 1 
14 1 
151 
161 
17 1 
181 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
0. 
3. 
1. 
0. 
3. 
2. 
4. 
0. 
3. 
7. 
4. 
8. 
12. 
17. 
45. 
167 a 

750. 
61. 
10. 
0. 
3. 
10. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 

0. 
0. 
1. 
0. 
2. 
0. 
0. 
1. 
0. 
0. 
2. 
2. 
1. 
5. 
2. 
5. 
2. 
4. 
2. 
11. 
9. 
12. 
26. 
60. 

205. 
830. 
51. 
12. 
1. 
2. 
6. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
1. 
1. 
2. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
2. 
1. 
1. 
4. 
5. 
4. 
0. 
7. 
0. 
12. 
15. 
35. 
71. 
238. 
964. 
55. 
2. 
2. 
4. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
1. 
1. 
0. 
2. 
1. 
0. 
0. 
1. 
3. 
4. 
0. 
3. 
1. 
4. 
5. 
4. 
4. 
3. 
9. 
19. 
25. 
91. 
254. 
1025. 
62. 
0. 
0. 
6. 
1. 
2. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 

4a4489.CNF 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
3. 
2. 
0. 
1. 
2. 
2. 
2. 
4. 
3. 
2. 
3. 
6. 
7. 
7. 
14. 
34. 
70. 
288. 
772. 
57. 
0. 
2. 
3. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0 .  
0 .  
0. 
0 .  

0. 
0. 
1. 
1. 
0. 
0. 
2. 
0. 
4. 
4. 
1. 
2. 
0. 
2. 
1. 
7. 
5. 
4. 
9. 
13. 
18. 
17. 
44. 
100. 
345. 
619. 
45. 
2. 
2. 
8. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
2. 
1. 
1. 
1. 
4. 
1. 
5. 
1. 
8. 
7. 
3. 
9. 
13. 
15. 
42. 
116. 
432. 
342. 
43. 
1. 
1. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
0. 
1. 
1. 
1. 
1. 
3. 
1. 
1. 
1. 
1. 
2. 
5. 
6. 
2. 
10. 
5. 
3. 
7. 
12. 
26. 
46. 
109. 
442. 
185. 
28. 
0. 
2. 
5. 
2. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
2. 
1. 
3. 
4. 
1. 
1. 
3. 
3. 
2. 
5. 
6. 
9. 
12. 
26. 
61. 
126. 
535 * 
120. 
32. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 
0. 
0 .. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
2. 
0. 
1. 
2. 
0. 
2. 
0. 
1. 
0. 
2. 
2. 
1. 
3. 
2. 
5. 
1. 
4. 
8. 
17. 
16. 
36. 
165. 
668. 
68. 
18. 
0. 
2. 
9. 
2. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0 .  
0. 
0 .  
0. 
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d' 

Peak 
ID 
l? 
2 
3 
4 
5 
6? 

222-5 Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
S99T000973-SAM-A 

File ID: 5a5413.CNF 

Counted on: 6/12/99 @19: 4 
Detector: AEA5 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Cm243 

Cm244 
3 Pu238 

Am241 
4 Am243 
5 
6 

Peak height 
Initial Final 
11.7 11.7 
67.3 67.3 

1454.2 1454.2 
683.9 683.9 
14.2 14.2 
8.9 8.9 

Totals: 

AEA 
Frac 
???? 
0.029 

0.616 

0.288 
0.013 

???? ----- 

Peak center 
Initial Final 

436.793 436.793 
370.082 370.081 
300.870 300.870 
254.780 254.719 
157.805 157.796 
152.980 152.980 

FWHM 
Initial Final 
12.000 3.961 
12.000 3.920 
14.000 6.522 
12.000 5.460 
144.000 1.000 
138.000 1.000 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count 
Exp. Obs. Diff. FWHM Rate c/m 

6.104 0.40 
5.779 5.797 -.0180.02 2.48 
5.795 5.797 -.002 
5.487 5.479 0.0080.03 52.47 
5.479 5.479 0.000 
5.266 5.267 -.0010.03 24.54 

4.821 0.00 1.13 
4.799 0.70 - - - - - - - - - 

0.947 <--valid peaks only--> 80.61 

%err 
@95 
14.2 
5.7 

1.2 

1.9 
8.4 
17.1 

Tau 
Initial Final 
6.000 1.305 
6.000 1.147 
7.000 2.345 
6.000 1.842 

72.000 0.100 
69.000 0.100 

d/m 

14.2 
10.3 

303.8 
232.7 
103.3 
4.7 

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 1 s 

Total 
40854.0 
40854.0 
39223.8 
1630.2 

377 

% Recovery 
100.000 
100.000 
96.010 
3.990 

Activity 
uCi/ea 

0.6383-05 
0.4653-05 
0.1373-03 
0.105E-03 
0.4653-04 
0.2123-05 



HNF-1674 REV. 0 

Spectrum 5a5413.CNF 
1 Legend: Raw = .... Modeled Peaks = l121..l etc Display Max.: 10349.5 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

4. . .4. . . . . . .4 .............. 4. .............................. 4. 
3...............4 
..3.. . . . . . * .  . .3 ................ 3 ................................ ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . 3  ......................... 3 

.3 

... 

2 
2 
.2 
.2 

1 
1 
1 
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, .  . 
Raw Data Dump for 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
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 

0. 
0. 
2. 
1. 
3. 
1. 
2. 
6. 
2. 
4. 
2. 
3. 
5. 
5. 
8. 
9. 
12. 
13. 
19. 
32. 
22. 
36. 
50. 
94. 
225. 
562. 
136. 
111. 
244. 
679. 
1629. 
172. 
1. 
2. 
5. 
15. 
42. 
68. 
0. 
2. 
1. 
4. 
3. 
10. 
3. 
0. 
0. 
0. 
0. 
0. 

511 0. 

0. 
0. 
2. 
0. 
3. 
3. 
2. 
2. 
5. 
4. 
1. 
3. 
7. 
7. 
5. 
8. 
8. 
12. 
16. 
15. 
28. 
31. 
53. 
101. 
302. 
694. 
130. 
104. 
271. 
764. 
1595. 
136. 
2. 
1. 
4. 
10. 
41. 
72. 
0. 
0. 
0. 
0. 
2. 
10. 
3. 
0. 
0. 
0. 
0 .  
0. 
a. 

AEA SDectrum: - 
0. 
0. 
1. 
3. 
1. 
4. 
0. 
2. 
5. 
7. 
4. 
6. 
5. 
9. 
10. 
12. 
9. 
17. 
19. 
18. 
28. 
40. 
85. 
104. 
265. 
662. 
113. 
128. 
278. 
789. 
1366. 
92. 
4. 
6. 
2. 
20. 
59. 
59. 
0. 
0. 
1. 
0. 
4. 
9. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
0. 
0. 
2. 
1. 
2. 
4. 
4. 
7, 
2. 
3. 
5. 
4. 
10. 
11. 
11. 
13. 
17. 
21. 
29. 
22. 
27. 
60. 
95. 
297. 
700. 
129. 
146. 
302. 
872. 
1111. 
72. 
4. 
2. 
6. 
12. 
54. 
25. 
0. 
0. 
0. 
1. 
4. 
8. 
0. 
1. 
0. 
0. 
0. 
0. 

5a5413.CNF 
0. 
0. 
0. 
1. 
4. 
5. 
4. 
1. 
5. 
5. 
6. 
3. 
9. 
4. 
10. 
7. 
15. 
17. 
26. 
22. 
33. 
43. 
66. 
109. 
339. 
811. 
154. 
130. 
365. 
955. 
723. 
41. 
0. 
3. 
6. 
16. 
58. 
10. 
1. 
0. 
2. 
2. 
1. 
9. 
1. 
0. 
0. 
2. 
0. 
0. 

0. 
0. 
3. 
2. 
0. 
3. 
3. 
3. 
4. 
4. 
7. 
4. 
7. 
7. 
6. 
8. 
16. 
15. 
10. 
21. 
28. 
44. 
77. 
138. 
364. 
767. 
129. 
139. 
414. 
1105. 
486. 
29. 
3. 
1. 
10. 
22. 
58. 
2. 
1. 
1. 
2. 
3. 
5. 
15. 
1. 
0. 
0. 
0. 
0. 
0 .  

0. 
3. 
0. 
2. 
0. 
3. 
4. 
5. 
3. 
6. 
3. 
5. 
6. 
5. 
13. 
14. 
11. 
15. 
26. 
22. 
35. 
54. 
53. 
167. 
406. 
648. 
112. 
161. 
409. 
1209. 
371. 
13. 
5. 
6. 
6. 

29. 
51. 
0. 
0. 
2. 
1. 
1. 
6. 
12. 
0. 
0. 
0. 
0 .  
0. 
0 .  

0. 
0. 
4. 
4. 
2. 
3. 
4. 
1. 
6. 
1. 
4. 
2. 
6. 
8. 
11. 
24. 
11. 
10. 
19. 
25. 
32. 
43. 
87. 
164. 
436. 
458. 
128. 
194. 
476. 
1278. 
298. 
8. 
2. 
1. 
15. 
22. 
70. 
1. 
3. 
1. 
1. 
0. 
12. 
14. 
0. 
0. 
0. 
0 .  
0 .  
0. 

0. 
2. 
3. 
0. 
3. 
4. 
2. 
5. 
3. 
3. 
4. 
4. 
9. 
8. 
10. 
10. 
16. 
19. 
24. 
19. 
35. 
49. 
82. 
162. 
498. 
302. 
124. 
208. 
522. 
1426. 
249. 
5. 
3. 
1. 
12. 
45. 
63. 
0. 
0. 
0. 
3. 
1. 
11. 
11. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
2. 
2. 
0. 
4. 
6. 
6. 
1. 
7. 
1. 
10. 
6. 
3. 
8. 
9. 
8. 
13. 
23. 
9. 
26. 
29. 
54. 
68. 

181. 
512. 
199. 
134. 
234. 
550. 
1603. 
211. 
2. 
1. 
3. 
9. 
32. 
78. 
0. 
0. 
2. 
0. 
3. 
6. 
6. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
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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 
S99T000973-DUP-A 

File ID: 6a6418.CNF 

Counted on: 6/12/99 @19: 3 
Detector: AEA6 
Geometry number: 1 
Count time: 28800. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Cm244 

Cm243 
3 Pu238 

Am241 
4 Am243 
5 
6 

Totals: 

Peak height 
Initial Final 
16.9 16.9 
74.3 74.3 

1763.8 1763.8 
820.8 820.8 
18.2 18.2 
1.7 1.7 

Peak center 
Initial Final 

434.967 434.967 
367.032 367.032 
298.390 298.390 
252.262 252.251 
186.174 186.153 
165.061 164.757 

FWHM 
Initial Final 
10.000 2.692 
10.000 4.308 
14.000 6.024 
12.000 4.679 
82.000 1.000 
8.000 0.000 

PEAK RESULTS 
Peak Error Limit: 30% 

AFA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
???? 6.099 0.46 13.2 
0.028 5.795 5.786 0.0090.02 2.43 5.7 

0.625 5.487 5.471 0.0160.03 53.84 1.2 

0.275 5.266 5.258 0.0080.02 23.67 1.9 
0.017 4.954 0.00 1.46 7.4 

5.779 5.786 -.007 

5.479 5.471 0.008 

???? 4.856 0.00 1000. ----- - - - - - - - - - 
0.945 <--valid peaks only--> 81.40 

DETECTOR CALIBRATION 
Energy (MEV) = 4.098 + (0.0046) *Channel 
Energy range (MeV): 4.098 TO 6.453 

(Data reduction compression factor: 1.) 
Efficiency = 0.2230 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
41359.0 
41359.0 
39296.2 
2062.8 

Tau 
Initial Final 
5.000 1.127 
5.000 1.564 
7.000 2.964 
6.000 2.233 

41.000 0.100 
4.000 7.517 

dlm 

10.9 
14.9 
335.3 
256.9 
107.2 
6.6 

% Recovery 
100.000 
100.000 
95.012 
4.988 

Activity 
uci/ea 

0.4913-05 
0.672E-05 
0.151E-03 
0.116E-03 
0.4833-04 
0.2953-05 
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HNF-1674 REV. 0 
Spectrum 6a6418.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max. : 11129.9 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

.. 

. 4 .  ..... 4 ................. 4 .................................. 4 ...... 4 . . .  
3... .... 3. ................ 3 ................................................. 3 ...................................................................... 3 ........... 3 . . . .  

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 
14 1 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0. 
0 .  
0. 
0. 
0. 
0. 
3. 
2. 
7. 
3. 
4. 
5. 
4. 
3. 
7. 
8. 
13. 
5. 
8. 

12. 
13. 
24. 
32. 
86. 

257. 
880. 
91. 
90. 

232. 
814. 
1396. 
106. 

2. 
4. 
4. 
12. 
56. 
48. 
0. 
1. 
1. 
0. 
5. 
14. 
0. 
0. 
0. 
0. 
0. 
0. 

511 0. 

0. 
0. 
1. 
3. 
3. 
2. 
3. 
3. 
4. 
5. 
4. 
5. 
4. 
5. 
9. 
6. 
8. 
9. 
9. 
15. 
17. 
24. 
46. 
85. 

266. 
980. 
96. 
111. 
256. 
950. 
1032. 
65. 
3. 
2. 
6. 

21. 
67. 
14. 
1. 
0. 
0. 
1. 
5. 
7. 
1. 
0. 
0. 
0. 
0. 
0. 
0 .  

0. 
0. 
3. 
2. 
0. 
1. 
2. 
3. 
1. 
6. 
1. 
3. 
3. 
3. 
2. 
10. 
7. 
10. 
11. 
22. 
18. 
28. 
49. 
94. 

293. 
963. 
104. 
76. 

283. 
1011. 
685. 
40. 
4. 
4. 
10. 
22. 
57. 
4. 
2. 
0. 
0. 
0. 
3. 
15. 
1. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
4. 
4. 
2. 
3. 
2. 
3. 
1. 
3. 
5. 
0. 
6. 
6. 
8. 
8. 
15. 
12. 
9. 
11. 
24. 
42. 
55. 
106. 
380. 
810. 
99. 
99. 

303. 
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Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000974-SAM-A 

File ID: 7a7446.CNF 

Counted on: 6/12/99 @19: 5 
Detector: AEA7 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center Fhml 
ID Initial Final Initial Final Initial Final 
l? 15.4 15.4 435.855 435.855 12.000 3.525 
2 89.8 89.8 368.991 368.991 10.000 2.827 
3 1901.0 1901.0 299.888 299.888 12.000 5.046 
4 904.8 904.8 253.850 253.846 10.000 3.940 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 

Tau 
Initial Final 
6.000 1.213 
5.000 1.314 
6.000 2.835 
5.000 2.158 

Activity 
ID Isotope Frac 
1 ???? 
2 Cm244 0.027 

3 PU238 0.606 

4 Am243 0.272 

Totals: 0.905 

Cm243 

Am241 

___-- 

Exp. Obs. Diff. FWHM Rate c/m @95 d/m uci/ea- 
6.101 0.50 12.6 

5.795 5.793 0.0020.01 2.33 5.9 9.7 0.4373-05 
5.779 5.793 -.014 13.3 0.5993-05 
5.487 5.475 0.0120.02 52.17 1.2 302.1 0.1363-03 
5.479 5.475 0.004 231.4 0.104E-03 
5.266 5.263 0.0030.02 23.37 1.9 98.4 0.4433-04 - - - - - - - - - 

<--valid peaks only--> 77.87 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2399 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
41314.0 100.000 
41314.0 100.000 
37623.7 91.068 
3690.3 8.932 

Analyzed by: 
GL 
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Spectrum 7a7446.CNF 

1 Legend: Raw = .... Modeled Peaks = l121.., etc Display Max.: 12496.0 
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222-S Analytical Laboraratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000974-DUP-A 

File ID: 8a8431.CNF 

Counted on: 6/12/99 @19: 6 
Detector: AEA8 
Geometry number: 1 
count time: 28802. sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
10.6 10.6 436.091 436.091 10.000 3.586 
74.9 74.9 369.284 369.283 10.000 2.784 

1680.0 1680.0 300.427 300.427 10.000 4.835 
827.2 827.2 254.454 254.449 10.000 4.123 
21.3 21.3 172.678 172.674 142.000 1.000 

Tau 
Initial Final 
5.000 0.934 
5.000 1.086 
5.000 2.624 
5.000 1.989 

71.000 0.100 

Peak 
ID 
l? 
2 
3 
4 
5 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err Peak 
ID Isotope 
1 
2 Cm244 

Cm243 
3 ~ ~ 2 3 8  

Am241 
4 Am243 
5 Pu242 

Totals: 

Act ivi tv 
Frac 
???? 
0.026 

0.559 

0.278 
0.021 

0.884 
----- 

Exp. Obs. Diff. FWHM Rate c/m 
6.102 0.42 

5.795 5.794 0.0010.01 2.15 
5.779 5.794 -.015 
5.487 5.477 0.0100.02 46.17 
5.479 5.477 0.002 
5.266 5.266 0.0000.02 22.97 
4.891 4.890 0.0010.00 1.70 

:--valid peaks only--> 72.99 
- - - - - - - - - 

@95 d/m uCi/ea- 
13.8 
6.1 9.7 0.4393-05 

13.4 0.601E-05 
1.3 290.3 0.131E-03 

222.4 0.100E-03 
1.9 105.0 0.4733-04 
6.9 7.7 0.3463-05 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 
Energy range (MeV): 4.095 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2209 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

% Recovery 
100.000 
100.000 
88.913 
11.087 

Total 
39632.0 
39632.0 

4394.0 
35238.0 

Analyzed by: 
306 
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Peak 
ID 
l? 
2 
3 
4 

222-S Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
S99T000975-SAM-A 

File ID: 9a9332.CNF 

Peak 
ID Isotope 
1 
2 Cm244 

Cm243 

Am241 
4 Am243 

3 ~ ~ 2 3 8  

Totals: 

Counted on: 6/12/99 @i9: a 

Count time: 28800. 

Detector: AEA9 
Geometry number: 1 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial F 
20.1 20.1 436.657 436.657 8.000 2 
97.5 97.5 369.161 369.161 10.000 3 

2400.0 2400.0 300.077 300.077 12.000 4 
959.8 959.8 253.947 253.943 1o.ooo 3 

PEAK RESULTS 
Peak Error Limit: 30% 

Sec 

nal 
275 
062 
820 
915 

AEA 
Frac 
???? 
0.027 

Peak Centroid 
Exp. Obs. Diff. FWHM 

6.105 
5.795 5.794 0.0010.01 
5.779 5.794 -.015 

0.636 5.487 5.477 0.0100.02 
5.479 5.477 0.002 

0.240 5.266 5.264 0.0020.02 ----- 
0.902 <--valid peaks only--> 

Count %err 
Rate cjm @95 

0.52 12.4 
2.67 5.5 

63.33 1.1 

23.89 1.8 ____----- 
89.89 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2354 CPU/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1 s 

Tau 
Initial Final 
4.000 0.995 
5.000 1.330 
6.000 2.893 
5.000 2.325 

Activity 
uCi f ea 

Total 
47822. o 

4423.8 

47822.0 
43398.2 

% Recovery 
100.000 
100.000 
90.749 
9.251 

11.4 0.5123-05 
15.6 0.701E-05 

373.7 0.1683-03 
286.2 0.1293-03 1 
102.5 0.4623-04 

Analyzed by: 
GL 3223 



HNF-I 674 REV. 0 
Spectrum 9a9332.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 15658.6 
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- . .  . 
Raw Data D h p  for AFA 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. 
3. 
1. 
2. 
3. 
0. 
1. 
3. 
2. 
4. 
2. 
4. 
2. 
7. 
9. 

12. 
7. 
12. 
15. 
23. 
35. 
34. 
71. 
165. 
719. 
123. 
94. 
198. 
760. 
2853. 
217. 
1. 
5. 
6. 

10. 
46. 
95. 
2. 
0. 
1. 
0. 
4. 
7. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 

- 
0. 
0. 
2. 
2. 
2. 
5. 
1. 
1. 
1. 
3. 
6. 
2. 
5. 
4. 
8. 
6. 
6. 

10. 
14. 
15. 
23. 
30. 
50. 
72. 
192. 
942. 
133. 
105. 
235. 
816. 

2247. 
175. 

1. 
3. 
3. 

11. 
59. 
62. 
1. 
0. 
0. 
1. 
1. 

10. 
0. 
0. 
0. 
3. 
1. 
0. 
0. 

0. 
0. 
2. 
3. 
1. 
1. 
1. 
1. 
1. 
3. 
3. 
9. 
3. 
8. 
6. 
11. 
3. 
10. 
14. 
17. 
19. 
23. 
39. 
87. 

225. 
1024. 
114. 
93. 

253. 
859. 

1436. 
127. 

2. 
2. 
10. 
13. 
55. 
27. 
0. 
2. 
0. 
0. 
4. 
17. 
0. 
0. 
0. 
0. 
2. 
0. 

0. 
0. 
2. 
1. 
5. 
2. 
2. 
2. 
4. 
3. 
2. 
4. 
4. 
6. 
6. 
6. 

10. 
9. 
9. 
14. 
27. 
30. 
42. 
75. 
246. 

1194. 
101. 
113. 
270. 
997. 
949. 
70. 
3. 
6. 

13. 
10. 
54. 
8. 
0. 
1. 
1. 
1. 
2. 
13. 
0. 
0. 
0. 
2. 
0. 
0. 

HNF-1674 RN. 0 

9a9332.CNF 
0. 
0. 
1. 
3. 
3. 
3. 
2. 
4. 
0. 
1. 
7. 
0. 
2. 
6. 
8. 
6. 
9. 
8. 
8. 
19. 
23. 
32. 
54. 
93. 

291. 
1162. 
122. 
148. 
329. 

1148. 
666. 
32. 
0. 
6. 

11. 
14. 
68. 
1. 
0. 
0. 
0. 
1. 
1. 
18. 
0. 
0. 
0. 
0 .  
0 .  
0 .  

0. 
0. 
2. 
2. 
3. 
1. 
3. 
3. 
3. 
1. 
5. 
5. 
2. 
3. 
3. 
4. 
4. 
13. 
12. 
28. 
21. 
31. 
43. 
106. 
356. 
822. 
112. 
132. 
361. 
1389. 
538. 

5. 
1. 
4. 
8. 

28. 
56. 
0. 
1. 
0. 
0. 
4. 
10. 
18. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
0. 
2. 
4. 
5. 
5. 
5. 
3. 
4. 
3. 
4. 
2. 
5. 
6. 
10. 
11. 
4. 
7. 
14. 
20. 
27. 
34. 
43. 
116. 
358. 
522. 
133. 
167. 
432. 
1684. 
490. 
8. 
2. 
5. 
19. 
32. 
89. 
0. 
0. 
0. 
1. 
0. 

10. 
27. 
0. 
0. 
0. 
5. 
0. 
0. 

0. 
2. 
0. 
3. 
1. 
3. 
4. 
3. 
3. 
5. 
2. 
2. 
5. 
7. 
6. 
7. 
8. 
14. 
10. 
15. 
26. 
32. 
61. 

111. 
415. 
258. 
117. 
145. 
488. 
2269. 
388. 

3. 
4. 
2. 
12. 
29. 

103. 
2. 
0. 
0. 
1. 
2. 
10. 
24. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
2. 
3. 
1. 
3. 
3. 
2. 
5. 
2. 
5. 
5. 
4. 
6. 
5. 
9. 
5. 
9. 
7. 
14. 
20. 
22. 
39. 
68. 

126. 
433. 
183. 
100. 
188. 
553. 

2767. 
360. 

1. 
4. 
5. 
8. 

39. 
114. 

1. 
0. 
1. 
1. 
0. 

20. 
15. 
0. 
0. 
0. 
2. 
0. 
0. 

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

15. 
14. 
10. 
13. 
29. 
33. 
61. 

160. 
562. 
149. 
131. 
216. 
729. 
2925. 
297. 

3. 
3. 
5. 
9. 

45. 
124. 
0. 
1. 
1. 
0. 
2. 
11. 
3. 
0. 
0. 
1. 
6. 
0. 
0. 



HNF-1674 REV. 0 . 

4 
5 
6? 
7? 
8? 

222-s Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000975-DUP-A 

File ID: 10a1069.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: 6/12/99 @19: 9 
Detector : AEAlO 
Geometry number: 1 
Count time: 28803. sec 

PEAK ANALYSIS 

Peak Peak height 
ID Initial Final 
l? 15.7 15.7 
2 76.2 76.2 
3 1844.6 1844.6 

761.6 761.6 
35.9 35.9 
8.4 8.4 
4.9 4.9 

Peak 
ID Isotope 
1 
2 Cm244 

Cm243 
3 PU238 

Am241 
4 Am243 
5 
6 
7 
8 

Totals: 

Peak center 
Initial Final 
435.595 435.595 
368.412 368.412 
299.625 299.625 
253.651 253.631 
210.880 209.937 
138.712 138.583 
118.744 118.277 

FWHM 
Initial Final 
8.000 3.445 
12.000 3.590 
12.000 5.781 
12.000 5.221 
56.000 1.000 
10.000 13.336 
10.000 0.610 

5.5 5.5 105.376 104.325 16.000 5.339 

AEA 
Frac 
???? 
0.028 

0.615 

0.258 
0.031 

???? 
???? 
???? 

0.932 
__--- 

Tau 
Initial Final 
4.000 1.239 
6.000 1.129 
6.000 2.610 
6.000 2.157 

28.000 0.100 
5.000 1.829 
5.000 0.312 
8.000 0.517 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 d/m 

6.094 0.49 12.7 
5.795 5.784 0.0110.02 2.63 5.5 11.6 
5.779 5.784 -.005 15.9 
5.487 5.468 0.0190.03 57.76 1.2 352.5 
5.479 5.468 0.011 270.0 
5.266 5.257 0.0090.02 24.24 1.8 107.6 

5.056 0.00 2.88 5.5 12.7 
4.727 0.62 16.4 
4.634 0.09 75.2 
4.570 0.47 18.9 - - - - - - - - - 

<--valid peaks only--> 87.51 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 
Energy range (MeV) : 4.090 TO 6.445 

(Data reduction compression factor: 1.) 
Efficiency = 0.2276 CPM/DPM 

Item 
Raw spectrum 

TOTAL COUNT DATA: 

Total % Recoverv 

3#Og6 * O 

- 
100.000 

Activity 
uCi/ea 

0.5213-05 
0.7143-05 
0.1593-03 
0.1223-03 
0.4843-04 
0.5703-05 



Smoothed 
composite fit 
Residua 1 s 

45096.0 
42816.7 
2279.3 

~ N I - - I O / +  ncv .  u 

100.000 
94.946 
5.054 

Analyzed by: 
GL 

333 



1 Spectrum 10a1069.CNF I1 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 

. 4 .  . . . . 4 .  ............. 4 ............................. 4 .......... 4. 

.3.... . . . .3.. .............. 3 ........................................ 3 

............... 3.... 

.. 

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

.. 

2 
2 
. 2  
2 

1 
1 
1 

Display Max.: 12390.6 

,. . 3  

394 



HNF-1674 RRI. 0 
I . .  

b 
Raw D k t a  Dump for AFA Spectrum: 10a1069.CNF 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
13 1 
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. 
5. 
9. 
3. 
3. 
3. 
5. 
6. 
6. 

13. 
8. 
8. 
11. 
9. 
18. 
18. 
14. 
21. 
25. 
37. 
44. 
54. 
94. 
193. 
672. 
134. 
113. 
248. 
825. 
2003. 
156. 

2. 
3. 

13. 
13. 
58. 
62. 
2. 
0. 
0. 
2. 
2. 
6. 
2. 
1. 
0. 
0. 
4. 
0. 
0. 

0. 
0. 
5. 
3. 
3. 
2. 
3. 
5. 
9. 
6. 

10. 
11. 
8. 
9. 
7. 
15. 
15. 
12. 
17. 
25. 
21. 
43. 
64. 

103. 
238. 
776. 
135. 
131. 
259. 
861. 
1584. 

99. 
3. 
8. 
1. 

11. 
51. 
40. 
1. 
0. 
0. 
2. 
3. 
7. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 

0. 
0. 
6. 
3. 
7. 
7. 
8. 
4. 
5. 
7. 
8. 
4. 
7. 
13. 
6. 
9. 
15. 
14. 
18. 
33. 
32. 
45. 
78. 
126. 
282. 
888. 
117. 
144. 
282. 
965. 
1112. 

64. 
1. 
1. 
6. 

15. 
52. 
13. 
1. 
1. 
2. 
1. 
4. 

23. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
0. 
7. 
2. 
4. 
9. 
3. 
4. 
9. 
7. 
13. 
8. 
7. 
13. 
10. 
12. 
18. 
21. 
24. 
25. 
33. 
32. 
81. 
120. 
284. 
893. 
131. 
145. 
304. 
1125. 
721. 
48. 
4. 
1. 
6. 

24. 
47. 
3. 
0. 
0. 
1. 
3. 
3. 

14. 
0. 
1. 
0. 
1. 
0. 
0. 

0. 
0. 
2. 
4. 
9. 
5. 
3. 
4. 
4. 
8. 
9. 
8. 
12. 
8. 

14. 
14. 
16. 
22. 
29. 
21. 
36. 
39. 
77. 
133. 
359. 
831. 
128. 
144. 
387. 
1230. 
471. 
28. 
0. 
8. 
11. 
20. 
70. 
1. 
0. 
0. 
1. 
1. 
8. 
18. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
3. 
5. 
4. 
6. 
3. 
4. 
6. 
8. 
10. 
12. 
8. 

12. 
4. 
9. 
17. 
17. 
15. 
18. 
25. 
30. 
35. 
70. 

130. 
379. 
707. 
147. 
172. 
380. 
1418. 
433. 
11. 
1. 
2. 
10. 
27. 
61. 
1. 
1. 
1. 
2. 
2. 
6. 

15. 
0. 
0. 
0. 
1. 
2. 
0. 

0. 
3. 
2. 
6. 
3. 
6. 
3. 
5. 
5. 
12. 
11. 
7. 
12. 
6. 
6. 

16. 
21. 
18. 
29. 
24. 
36. 
45. 
72. 
146. 
408. 
423. 
138. 
171. 
483. 
1673. 
349. 

1. 
2. 
10. 
16. 
38. 
67. 
0. 
2. 
0. 
0. 
2. 
9. 

20. 
0. 
0. 
0. 
3. 
0. 
0. 

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

14. 
8. 

19. 
19. 
16. 
16. 
24. 
29. 
31. 
42. 
46. 
88. 
150. 
463. 
233. 
139. 
199. 
518. 
1827. 
324. 

4. 
5. 
4. 
12. 
42. 
94. 
1. 
0. 
0. 
0. 
2. 
9. 
17. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
3. 
6. 
6. 
6. 
7. 
8. 
6. 
7. 
6. 
,9. 
11. 
12. 
17. 
8. 
16. 
18. 
20. 
20. 
28. 
47. 
59. 
96. 

168. 
483. 
200. 
126. 
212. 
640. 

2110. 
234. 

1. 
6. 
4. 
13. 
47. 
84. 
0. 
1. 
1. 
2. 
3. 

16. 
4. 
0. 
0. 
0. 
4. 
0. 
0. 

0. 
6. 
5. 
5. 
9. 
2. 
9. 
3. 
5. 
8. 
12. 
11. 
11. 
12. 
10. 
13. 
20. 
24. 
26. 
21. 
44. 
52. 

101. 
180. 
570. 
141. 
135. 
240. 
744. 
2150. 
198. 

3. 
5. 
6. 

14. 
61. 
79. 
1. 
0. 
1. 
1. 
9. 
9. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
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HNF-1674 REV. 0 

racer Book No. 
111-243 Tracer Value (dpmlml 
.̂̂ .̂̂ _.I .._I_ ^_ 

10659 
1131 ., 

:m 2431244 AEA Frac. 
rota! AT Counts . - - . -. . . . 
3ackground in cpm (Bks 
4m 241 cpm 

WORKBO~K PAGE~ STDI 

I cIouni I ime (mini 

m-241 pCUL= (C241.8m-243TraoerValus'SPKV'DF'DDF'(1000mUL))l(C243'SS'(2220000dprmpCi)) 
m.2431244pCilL=(Cm'Am-243TacerValue'SPKv'DF~ODF'(1000mUL))l(C243'SS'(2220000dpmlpCI)) 

dative Counting Error= Square R m t d  [(iI(Am-243 cpm'min)) + (1 I (Am-241 orCm~2431244cpm'mln))]f 1.96'100 
m 241 Tracer Recovely = (Total AT Counts I TC - Bkg) * (1lDetEfn * C243 * 100 I Am-243 Tracer Value * SPKV 

GLL Date: 06/14/99 
JFR Date: /?j, -7 9 

396 
06/14/99 



D.F. (DF 
olume in mL (SPKC 

HNF-1674 REV. 0 

:m 243/2U A M  Frac. (Cn 
rota1 AT Counts .-- .-. . . I 

WORKBO~K PAGE: BLANKZ 

o ume in m 

m-241 pCilL = (C241 + Am-243 Tracer Value. SPKV' DF * DDF * (10OOmUL)) I (C243 * SS * (2220000dpm1uCl)) 
m-2431244~CIlL=(Cm'Am.243 TracerValus'SPKV' DF' DDF'(1000mUL))1(C243*SS'(2220000dpml~CI)) 

elative Counting Error = Square Root of [(ll(Am-243 cpm + mln)) + (1 I (Am-241 or Cm-2431244 cpm' mln))] * 1.96 * I00 
m243 TracerRecovely= (Total ATCountsl TC -Bkg)'(lIDetEff)'C243'1001Am-243 TracerValue*SPKV 

NOTE Am-241 Result is a LESS THAN Value. 

NOTE Cm-243/244 Result is a LESS THAN Value. 

LANK.WB1 REV1.2 (J 95310 

397 
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14: LA-953-103 (VOIC 
:ounted . .. . . .  

HNF-1674 REV. 6 
WORKBOOK PAGE SAM3 
Am 241 and Cm 243121 

. .  
3ackground in cpm (Bk( 
4m 241 cpm 
4m 243 cpm 

m-241 pCuL= (C241'Am-243TracerValus'SPKV'DF'DDF'(lOOOmUL))l(C243~SS~(2220000dpmlpCI)) 
m.2431244pCilL= (Cm' Am-243 rracerValuefSPKV'DF'DOF'(~000mUL))I(C2Q1'SS'l2220000dpmlpCi)) 

elative Counting Enor = Square Root of [(lI(Am-243 cpm + min)) + (1 I (Am-241 or Cm-2431244 cpm * mln))] * 1.96 * 100 
m 243TracerRecovery= (TatalATCountsITC-Bkg)'(lIDetEM'C243'1001Amd43TracerValue'SPKV 

nalyst: f i .  A GLL Date: 06/14/99 I 
LSiqnature of Chemist: ( &//&L - JFR Date: /L,/fl/-?9 1 

95@3ML SAMPLE.WB1 REV 1.2 d IY 



HNF-1674 REV. 0 

m-241 pCUL= (C241'Am.~TncerValus'SPKV'OF.DOF.(1000mUL))I (C243'SS'(2220000dpmlpCI)) 
m-24312441rCIIL=(Cm'Am.243 TracerValuefSPKV'DF'DDF'(1000mUL))I(C243' ss*(2220000dpmlpCi)) 

dative Counting Enor = Square Root of [(ll(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * min))] 1.96 * 100 
m 2 4 3 T r a ~ e r R e ~ 0 v e l ~ =  (Total ATCountsITC -~kg)'(lIDetEM'C243'1001Am.243TncerValue'SPKV 

06/14/99 

1 4  
SAMPLE.WB1 REV 4.2 u 9 5 3 1 0 3 M L  " 

339 
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HNF-1674 REV. 0 

m-241 pClL=(C241 'Am-243TracerVslue'SPKV'OF'DDF'(1000mUL))I (C2A1'SS'(2220000dprmpCi)) 
m-2431244pCYL= (Cm'Am-243TracerValue'SPKV'DF'DDF'(1000mUL))I(C243'SS'(2220000dpmlpCI)) 

dative Counting Error E Square Root of [(1I(Am-243 cpm. mln)) + ( I  I (Am-241 or Cm-2431244 cpm' mi"))! * $ 3 6  * too 
m 243 Tracer Recovey = (Total AT Count8 I TC - Bkg) * [tIDelEM * C243 * 100 I Am-243 Tracer Value * SPKV 

_I 



HNF-1674 REV. 0 
WORKBOOK PAGE DUP6 

m.241 pCdL= (C241~Am-243TracerValue'SPKV'DF'DDF'(1000mUL))l(C243'SS'(2220000dp~~Ci)) 
m.2431244pCilL=(Cm~Am-243TacerValue'SPKV'DF'DDF'(1000mUL))I(C243'SS'(2220000dp~pCi)) 

elative Countlng Em,= Square Rootof t(ll(Am.243 cpm'min)) + (1 I (Am-241 orCm-243l2Mcpm* mln))]. 1.96'<00 
m243 TacerRec~vely=(TotalATCountsITC -Bkg)* (1lDetEffl.C243'1001Am-243TracerValue'SPKV 

I 

b m 2 4 1  pCl1mL - 1.03E-02 1 DETECTION - Et%%% 

1 LEVELS 
in pCilmL 
Am 241 
9.95E-04 

Cm 2431244 
9.95E-04 

40% 
06114199 



ample D.F. 
racer Volume In mL 

racer Book No. 
m-243 Tracer Value (dpmlml 

HNF-1674 REV. 0 

3ackground in cpm (Bkt 
bn 241 cpm 
am 243 cpm 

WORKBOOK PAGE: SAM7 

m-241 pcin=(C241 'Am343T1acerValue'SPKV'DF'DDF~(1000mUL))I(C2~'SS~(2220000dp~pCi)) 
m-Z43L244pCUL= (Cm'Am-243TracerVslue'SPKV'DF'DDF'(1000mUL))I(C243'SS'(2220000dp~pCi)) 

dative Counting Error = Square Root of I(ll(Am.243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm' min))] + 1.96 + 100 
m243TacerRecovery= (Total ATCountsITC -Bkg)~(1IDetEff)'C243'1001Am-243 Tra~erValue'SPKV 

GLL Date: 
JFR Date: / 

402 
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ample D.F. 
racer Volume in mL (5 

10859 
1131 

HNF-1674 REV. 0 

3ackground in cpm (Sa$ 
4m 241 cpm 

0.1: 
57.71 
24.2, 

WORKBOOK PAGE DUPE 

m-241 pCilL=(C241 'Am-243TracerValue'SPKV' DF*DOF*(1000mUL)II (C243'SS'(2220000dpmlpCi)) 
m-2431244 pCilL = (Cm * Am-243 Tracer Value * SPKV' OF' DDF * (1OOomUL)) I (C243 * SS * (2220000dpml~Ci)) 

slaUveC~unting Error= SquareRootof [(ll(Am-241cpm'min))+(1 I (Am-241 orCm-2431244cpm'min))l'1.96'100 
m 245TracerRecovely= (ratalATCounteiTC-Bkg)'(lIDetEfn'C243~1001Am-Z43TracerValue'SPKV 

SAMPLE.WB1 REV 1.2 953103ML " 

403 
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worklistdata2 Version 3.0 01/04/99 HNF-1674 REV. 0 Page: I 
06/18/99 082s 

LABCBIRE Completed WorMist Report for WorMist# 3QM7 

Analyst: akl 
~~ 

Instrument: AB18 Book#: 
Method: LA-953-104 RevIMod 

Worklist Comment: U-102 GRAB1, RERUN! OF WL30042 SAMPLE SIZE=O. 100ML.new 

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

1 sln 0 (pIw24101 AM24101 SOLID 1.07B-04 I.O?B-4 100.000 % Resovery 
1 sln 0 @AH24101 AM24101E SOLID 1.0 1.84K+OO 1.840 % Ct Error 
1 STD 0 @AM24101 AM24lOlT SOLID 100. 9.39Et01 93.900 4 Recovery 

2 E m - P R B P  0 @AM24101 AM24101E SOWD 1.0 l.OOB+OZ 100.000 % Ct K I T O ~  
2 Bum-PREP 0 @AM24101 AM24101T SOLID 100. 9.01E+01 90.100 % Recovery 
3 SAMPLE SSST000963 0 P @AM24101 AM24101 SOLID N/A 4.558-01 5.lle-001 ~Ci/g 
3 S W L E  S99T000963 0 F @AM24101 AK24101K SOLID N/A 2 .22Bi00  % Ct. Error  
3 SMIPLB S99T000963 0 F @AM24101 AM24101T SOLID N/A 9.7aE+Ql % Recovew 

2 BWR-PRBP 0 @AM24101 AM24101 SOLID 1 c3.02E-2 uci/g 

4 D W  S99T000963 0 P ern4101 AM24101 SOLID 4.5%-1 4.55B-1 0 . 0 0 0  RPD 

4 S99T000963 0 P 101 B so 1.0 2.OlK+OO 2,010 % ct srror 
4 D W  S99T000963 0 P @AM24101 AM24101T SOLID 100.0 9.35Ei01 93.500 % Recovery 

Final page for worklist# 38867 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLK/BKG) may not reflect the actual units. 
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HNF-1674 REV. 0 
06/15/99 10.53 Page: 1 
wst’ . I 

LABCORE Data Entry Template for Worklist# 30167 

Analyst: && Instrument: AM01 $@$ Book# C! MY? 
Method: LA-953-104 RevlMod /I ! 
Worklist Comment: U-102 GRABl, RERUN! OF WL30042 SAMPLE SIZE=O. 1OOML.new 

s Type Sample# R A Test Matrix Group# Project 

1 STD @AM24101 SOLID 

2 BLNK-PREP 

3 SAMPLE 

@AM24101 SOLID 

S99T000963 0 F @AM24101 SOLID 99000200 U-102 GF!ABl 
Analytes Requested: AM24101 , AM24101E, AM24101T 

4 DUP S99T000963 0 F @AM24101 SOLID 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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HNF-1674 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 
WL30167-STD-AM 

File ID: 6a6427.CNF 

Counted on: 6/17/99 @19:20 
Detector: AEA6 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 2029.1 2029.1 298.924 298.924 12.000 4.671 6.000 3.717 
2 2158.2 2158.2 252.751 252.751 10.000 3.414 5.000 2.760 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 PU238 0.478 5.487 5.474 0.0130.02 48.40 1.3 300.4 0.1353-03 

Am241 5.479 5.474 0.005 230.1 0.104E-03 
2 Am243 0.453 5.266 5.262 0.0040.02 45.87 1.3 207.0 0.9333-04 ----- __-- ----- 
Totals: 0.932 <--valid peaks only--> 94.27 

DETECTOR CALIBRATION 
Energy (MEV) = 4.099 + (0.0046) *Channel 
Energy range (MeV): 4.099 TO 6.454 

(Data reduction compression factor: 1.) 
Efficiency = 0.2238 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
48577.0 100.000 
48577.0 100.000 
45253.7 93.159 
3323.3 6.841 

Analyzed by: 
VR 



HNF-1674 RRI. 0 
Spectrum 6a6427.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 13638.4 

. . 2 . .  .................... 2 ...................................................................... 2 ............ 2 . . . . . .  

1. 
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HNF-1674 REV. O 
Raw Data Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
13 1 
14 1 
151 
161 
17 1 
181 
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. 
1. 
2. 
1. 
2. 
1. 
0. 
0. 
0. 
1. 
0. 
3. 
2. 
1. 
1. 
5. 
2. 
4. 
4. 
8. 
9. 

49. 
291. 
2135. 
158. 
48. 
104. 
585. 
1730. 
111. 
0. 
0. 
2. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 

~ 

0. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
2. 
4. 
1. 
0. 
0. 
1. 
1. 
1. 
4. 
4. 
5. 
3. 

20. 
73. 
353. 
2655. 
144. 
41. 
83. 
602. 
1118. 
89. 
0. 
1. 
1. 
2. 
1. 
2. 
1. 
0. 
0. 
1. 
1. 
2. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
0. 
1. 
1. 
0. 
0. 
1. 
2. 
3. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
2. 
1. 
4. 
3. 
4. 
8. 

20. 
71. 

438. 
2741. 
181. 
32. 

158. 
705. 
753. 
42. 
1. 
2. 
3. 
1. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
6. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
0. 
2. 
0. 
2. 
0. 
0. 
0. 
2. 
2. 
1. 
1. 
1. 
1. 
0. 
3. 
3. 
5. 
1. 
1. 
2. 
11. 
26. 
83. 

542. 

6a6427.CNF 
0. 
0. 
0. 
1. 
1. 
0. 
2. 
0. 
0. 
1. 
2. 
0. 
1. 
2. 
1. 
2. 
0. 
1. 
3. 
1. 
8. 
14. 
27. 
100. 
586. 

2443. 1742. 
146. 134. 
37. 36. 

135. 188. 
903. 1242. 
548. 470. 
17. 9. 
1. 0. 
1. 3. 
9. 6. 
2. 1. 
0. 1. 
0. 0. 
0. 0. 
1. 0. 
0. 2. 
0. 1. 
0. 1. 
2. 0. 
0. 0. 
0. 0. 
0. 0. 
4. 4. 
0. 0. 
0. 0. 

0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
1. 
3. 
1. 
3. 
5. 
1. 
6. 

12. 
28. 

103. 
599. 
961. 
138. 
48. 

200. 
1535. 
436. 

3. 
1. 
2. 
5. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 

0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
2. 
0. 
0. 
3. 
1. 
1. 
3. 
1. 
5. 
7. 
14. 
29. 
124. 
712. 
501. 
110. 
66. 

279. 
1924. 
353. 
0. 
0. 
2. 
5. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
2. 
0. 
3. 
2. 
4. 
2. 
2. 
15. 
12. 
42. 

123. 
952. 

0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
4. 
6. 
1. 
2. 
3. 
4. 
3. 
5. 
14. 
50. 

184. 
183. 

304. 219. 
92. 77. 
87. 78. 

406. 434. 
2410. 2518. 
267. 239. 
1. 0. 
1. 1. 
2. 1. 
2. 3. 
1. 1. 
2. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 1. 
0. 1. 
1. 0. 
0. 0. 
0. 1. 
1. 0. 
4. 2. 
0. 0. 
0. 0. 

0. 
0. 
0 .  
0. 
0. 
0. 
2. 
1. 
0. 
2. 
0. 
0. 
0. 
1. 
2. 
2. 
3. 
3. 
2. 
5. 
10. 
21. 
45. 

255. 
1612. 
162. 
49. 
75. 

522. 
2374. 
160. 

3. 
1. 
1. 
3. 
3. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
6. 
0. 
0. 
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HNF-1674 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 
WL30167-BLK-AM 

File ID: 7a7455.CNF 

Counted on: 6/17/99 @19:21 
Detector: AEA7 
Geometry number: 1 
Count time: 28808. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
l? 11.4 11.4 299.240 299.240 12.000 5.197 
2 1981.0 1981.0 253.590 253.589 10.000 3.564 

Tau 
Initial Final 
6.000 1.720 
5.000 2.492 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 ???? 5.477 0.41 14.0 
2 Am243 0.909 5.266 5.267 -.0010.02 44.90 1.3 190.2 0.8573-04 --------- ----- 

Totals: 0.909 <--valid peaks only--> 44.90 

DETECTOR CALIBRATION 
Energy (MEV) = 4.100 + (0.0046) *Channel 

Energy range (MeV): 4.100 TO 6.455 

(Data reduction compression factor: 1.) 
Efficiency = 0.2385 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
23718.0 100.000 
23718.0 100.000 
21756.4 91.729 
1961.6 8.271 

Analyzed by: 
VR 
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HNF-1674 REV. o 
Spectrum 7a7455.C~ 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 12658.6 

... 2. .................... 2 

. . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2  ................... 2... 
1 
1 
1 
1 
1 

.... 



. . .  . 

Raw Data Dumr, for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
13 1 
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. 1. 
2. 2. 
0. 0. 
0. 0. 
0. 0. 
2. 1. 
1. 1. 
3. 0. 
2. 1. 
0. 0. 
1. 0. 
0. 3. 
1. 1. 
2. 2. 
1. 3. 
3. 0. 
0. 0. 
2. 1. 
8. 12. 
9. 7. 
19. 24. 
56. 77. 

269. 298. 
1612. 2016. 
154. 132. 
30. 13. 
0. 1. 
3. 3. 

10. 9. 
0. 0. 
0. 0. 
1. 2. 
1. 2. 
1. 2. 
1. 2. 
0. 0. 
0. 0. 
1. 0. 
0. 0. 
0. 0. 
0. 1. 
2. 0. 
0. 0. 
0. 0 .  
0. 0. 
0. 2. 
4. 2. 
0. 0. 
0. 0. 

0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
2. 
2. 
1. 
1. 
2. 
3. 
1. 
1. 
1. 
2. 
5. 
4. 
4. 
7. 

21. 
89. 

395. 
2374. 
150. 

2. 
3. 
3. 
6. 
0. 
1. 
1. 
2. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
2. 
3. 
0. 

0. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
1. 
1. 
1. 
1. 
2. 
0. 
0. 
3. 
1. 
1. 
2. 
5. 
5. 
17. 
18. 
85. 

463. 
2422. 
129. 

2. 
1. 
4. 
4. 
1. 
0. 
1. 
8. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 

HNF-1674 REV. 0 
7a7455.CNF 

0. 
0. 
0. 
1. 
0. 
1. 
2. 
0. 
1. 
1. 
1. 
2. 
2. 
0. 
3. 
0. 
1. 
0. 
3. 
7. 
4. 
12. 
23. 
101. 
524. 

2264. 
125. 

2. 
4. 
11. 
5. 
0. 
1. 
0. 
3. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
3. 
0. 
1. 
0. 
4. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
1. 
2. 
1. 
3. 
1. 
5. 
0. 
3. 
7. 
8. 

10. 
36. 
99. 

617. 
1520. 
104. 
0. 
0. 

13. 
2. 
1. 
1. 
2. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
2. 
0. 
0. 
0. 
9. 
0. 
0. 

0. 
0. 
0. 
1. 
1. 
1. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
3. 
3. 
4. 
4. 
9. 
32. 

127. 
759. 
790. 
117. 

3. 
3. 

14. 
0. 
0. 
1. 
0. 
9. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
9. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
2. 
1. 
0. 
2. 
1. 
2. 
1. 
2. 
1. 
0. 
0. 
3. 
2. 
1. 
2. 
9. 
12. 
42. 
127. 
862. 
357. 
71. 
4. 
1. 
8. 
0. 
0. 
1. 
1. 
7. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
3. 
0. 
0. 

0. 
1. 
1. 
0. 
0. 
1. 
0. 
1. 
2. 
3. 
1. 
2. 
1. 
3. 
1. 
2. 
1. 
5. 
4. 
7. 
5. 

24. 
37. 

157. 
1025. 
246. 
72. 
2. 
5. 

12. 
1. 
2. 
0. 
0. 
7. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
9. 
0. 
0. 

0. 
0. 
0. 
2. 
1. 
2. 
1. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
2. 
3. 
3. 
4. 
15. 
13. 
44. 

241. 
1345. 
198. 
59. 
0. 
6. 
15. 
2. 
0. 
2. 
3. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0 .  
0 .  
0. 
0. 
6. 
0. 
0 .  



HNF-1674 REV. O 
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 
S99T000963-SAM-A 

File ID: 8a8440.CNF 

Counted on: 6/17/99 @19:23 
Detector: AEA8 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 28.5 28.5 367.411 367.411 14.000 4.302 7.000 1.443 
2 1043.0 1043.0 299.444 299.444 12.000 6.504 6.000 3.585 
3 1249.2 1249.2 253.459 253.456 10.000 4.434 5.000 2.333 

Peak AEA 
ID Isotope Frac 
1 Cm244 0.014 

2 PU238 0.458 

3 Am243 0.498 

Totals: 0.970 

Cm243 

Am241 

----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err Activity 
Exp. Obs. Diff. FWHM Rate c/m @95 dim uCi/ea 
5.795 5.786 0.0090.02 0.98 9.1 4.3 0.1923-05 
5.779 5.786 -.007 5.8 0.263E-05 
5.487 5.473 0.0140.03 31.23 1.6 189.4 0.8533-04 
5.479 5.473 0.006 145.1 0.6533-04 
5.266 5.262 0.0040.02 33.94 1.5 149.7 0.6743-04 --------- 

<--valid peaks only--> 66.15 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 

Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2290 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residua 1 s 

Total % Recovery 
32747.0 100.000 
32747.0 100.000 
31755.2 96.971 

991.8 3.029 

Analyzed by: 
VR 



HNF-I 674 REV. O 
Spectrum 8a8440.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 

.3 ...... 3 ........................... 3 . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .  ..................... 3. 

. 2  ........ 2 ................................ 2 .......................................................... 2 .............. 2 .  

.... e 

.. 

1 
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. 
Raw Data Dump ?or AEA Swectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0 .  
0. 
0 .  
0. 
0. 
0. 
2. 
1. 
1. 
0. 
2. 
1. 
2. 
0. 
2. 
3. 
0. 
0. 
1. 
5. 
1. 
5. 
8. 

46. 
234. 
1183. 
103. 
49. 
69. 

472. 
1141. 

88. 
1. 
0. 
1. 
4. 

19. 
17. 
0. 
1. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
1. 
3. 
0. 
0. 

- 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
3. 
0. 
5. 
2. 
5. 
4. 
10. 
63. 

295. 
1253. 
91. 
36. 
72. 

531. 
887. 
54. 
0. 
1. 
3. 
4. 

23. 
11. 
0. 
0. 
1. 
0. 
3. 
2. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 

- 
0 .  0. 
0 .  
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
3. 
1. 
0. 
4. 
3. 
3. 
5. 
2. 
6. 

22. 
68. 

357. 
1409. 
80. 
34. 
102. 
559. 
633. 
41. 
0. 
0. 
4. 
5. 

23. 
5. 
0. 
0. 
0. 
0. 
1. 
3. 

1. 
0. 
3. 
3. 
0. 

a. 

0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  

1. 
2. 
0. 
2. 
4. 
2. 
1. 
5. 
20. 
76. 

475. 
1457. 

92. 
32. 

116. 
658. 
433. 
30. 
0. 
1. 
6. 
3. 

27. 
1. 
1. 
0. 
0. 
0. 
1. 
4. 
0. 
0. 
0. 
2. 
0. 
0. 

a. 

HNF-1674 REV. 0 
8a8440.CNF 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
1. 
2. 
0. 
2. 
2. 
3. 
1. 
8. 
14. 
16. 
83. 

510. 
1375. 
82. 
25. 
134. 
742. 
290. 
10. 
0. 
1. 
5. 
12. 
21. 
0. 
0. 
0. 
0. 
2. 
5. 
2. 
0. 
0. 
0. 
3. 
1. 
0. 

0. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
1. 
2. 
0. 
0. 
0. 
1. 
1. 
3. 
2. 
3. 
6. 

24. 
101. 
576. 
1023. 

82. 
30. 

197. 
851. 
252. 

5. 
1. 
1. 

13. 
6. 

28. 
0. 
0. 
0. 
0. 
0. 
3. 
2. 
0. 
0. 
0. 
4. 
1. 
0. 

0. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
4. 
0. 
1. 
2. 
4. 
3. 
1. 
3. 
3. 
7. 
36. 

105. 
731. 
603. 
80. 
45. 

227. 
1034. 
197. 

1. 
0. 
1. 

13. 
17 e 
34. 
1. 
1. 
1. 
0. 
0. 
4. 
7. 
1. 
0. 
0. 
6. 
0. 
0. 

0. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
2. 
1. 
1. 
0. 
1. 
3. 
2. 
1. 
1. 
5. 
8. 

44. 
120. 
796. 
313. 
65. 
53. 

264. 
1117. 
171. 
0. 
0. 
1. 
8. 
12. 
31. 
0. 
1. 
1. 
1. 
3. 
3. 
5. 
0. 
0. 
0. 
7. 
0. 
0. 

0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
3. 
1. 
1. 
3. 
2. 
1. 
2. 
1. 
0. 
3. 
9. 

10. 
34. 

147. 
884. 
204. 
50. 
56. 

299. 
1186. 
156. 
0. 
1. 
2. 
7. 
13. 
32. 
0. 
0. 
0. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
8. 
0. 
0. 

0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
3. 
3. 
1. 
0. 
0. 
2. 
3. 
6. 

12. 
38. 

173. 
955. 
133. 
40. 
58. 

397. 
1157. 
104. 

1. 
0. 
1. 
7. 
13. 
20. 
0. 
0. 
0. 
0. 
0. 
5. 
0. 
0. 
0. 
0. 
5. 
0. 
0. 



. HNF-1674 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 
S99T000963-DUP-A 

File ID: 9a9341.CNF 

Counted on: 6/17/99 @19:24 
Detector: AEA9 
Geometry number: 1 
Count time: 28807. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 

49.9 369.281 369.281 10.000 2.240 5.000 1.475 1 49.9 
2 1665.2 1665.2 299.979 299.979 12.000 4.373 6.000 3.677 
3 2055.5 2055.5 253.767 253.767 10.000 3.103 5.000 2.663 

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 @95 
0.012 5.779 5.795 -.0160.01 1.02 8.9 

0.435 5.487 5.477 0.0100.02 38.21 1.4 

0.472 5.266 5.264 0.0020.01 41.48 1.4 

0.919 <--valid peaks only--> 80.70 

5.795 5.795 0.000 

5.479 5.477 0.002 

----- - - - - - - - - - 

DETECTOR CALIBRATION 
Energy(MEV) = 4.097 + (0.0046)*Channel 
Energy range (MeV): 4.097 TO 6.452 

(Data reduction compression factor: 1.) 
Efficiency = 0.2187 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
42169.0 100.000 
42169.0 100.000 
38747.0 91.885 
3422.0 8.115 

Activity 
dlm uCi/ea 

6.4 0.2873-05 
4.7 0.2lOE-05 

242.6 0.109E-03 
185.8 0.8373-04 
191.6 0.8633-04 

Analyzed by: 
VR 

415 



HNF-1674 REV. 0 
Spectrum 9a9341.CNF * 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 12348.0 

.3.. ............... 3. ...................................................................... 3 ................... 3.... 
e . - . .  .. 
. . 2 . .  ..................... 2 ........................................................... .......... 2 . . . . . . .  
0 .  

1 
1 

2 



HNF-1674 RRI. 0 . .  ~ 

Raw Data Dump +or AFA 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 
3 11 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
0. 
2. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
3. 
1. 
2. 
4. 
0. 
4. 
5. 
8. 
16. 
53. 

187. 
1479. 
169. 
50. 
55. 

383. 
1983. 
152. 
0. 
2. 
1. 
4. 
17. 
52. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
3. 
0. 
0. 

- 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
2. 
1. 
0. 
2. 
0. 
0. 
1. 
2. 
1. 
1. 
6. 
1. 
3. 
6. 
8. 
13. 
54. 

240. 
1994. 
147. 
32. 
66. 

450. 
1409. 
131. 
0. 
1. 
1. 
1. 
19. 
19. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
0. 
4. 
0. 
0. 

- 
0 .  0 .  
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
2. 
6. 
0. 
5. 
2. 
6. 

10. 
17. 
62. 

311. 
2493. 
141. 
27. 
91. 

457. 
863. 
78. 
1. 
0. 
2. 
4. 

20. 
8. 
0. 
0. 
0. 
0. 
1. 
4. 
0. 
0. 
1. 
3. 
1. 
0. 

0. 
1. 
0. 
1. 
1. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
4. 
4. 
3. 
8. 

17. 
26. 
71. 

393. 
2675. 
143. 
26. 

104. 
550. 
596. 
36. 
0. 
0. 
9. 
3. 

20. 
1. 
0. 
0. 
0. 
0. 
3. 
5. 
0. 
0. 
0. 
2. 
1. 
0. 

9a9341.CNF 
0. 
1. 
2. 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
3. 
6. 
3. 
5. 
19. 
78. 
501. 

2364. 
139. 
28. 

100. 
741. 
456. 
25. 
0. 
3. 
10. 
2. 

21. 
0. 
0. 
0. 
0. 
0. 
0. 
8. 
1. 
0. 
0. 
2. 
0. 
0. 

0. 
1. 
0. 
1. 
2. 
1. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
1. 
2. 
3. 
2. 
1. 
3. 
5. 
7. 

14. 
26. 
75. 

515. 
1600. 
132. 
33. 

153. 
948. 
342. 

9. 
1. 
2. 

10. 
2. 
17. 
1. 
0. 
1. 
0. 
1. 
1. 
6. 
0. 
0. 
0. 
3. 
0. 
0. 

0. 
2. 
0. 
1. 
0. 
1. 
2. 
0. 
1. 
1. 
0. 
2. 
0. 
0. 
1. 
4. 
0. 
2. 
5. 
4. 
4. 
16. 
23. 

115. 
520. 
832. 
118. 
44. 
176. 

1159. 
328. 
0. 
0. 
1. 
8. 
7. 

37. 
0. 
0. 
1. 
1. 
1. 
5. 
14. 
0. 
0. 
0. 
3. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
1. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
4. 
2. 
4. 
5. 
7. 
10. 
25. 
96. 

582. 
393. 
91. 
50 e 

226. 
1553. 
287. 
0. 
0. 
2. 
4. 
10. 
56. 
0. 
1. 
0. 
1. 
0. 
3. 
6. 
1. 
0. 
0. 
3. 
0. 
0. 

0 .  
0 .  
0. 
0. 
1. 
1. 
1. 
1. 
0. 
0. 
0. 
2. 
1. 
2. 
3. 
1. 
1. 
3. 
3. 
6. 
8. 

21. 
41. 
110. 
844. 
221. 
85. 
39. 

258. 
1904. 
280. 
1. 
0. 
5. 
9. 
14. 
63. 
0. 
0. 
1. 
0. 
0. 
1. 
7. 
0. 
0. 
1. 
6. 
0. 
0. 

0. 
0 .  
2. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
2. 
3. 
1. 
3. 
1. 
3. 
4. 
7. 

20. 
39. 

164. 
046. 
184. 
65. 
57. 

291. 
2126. 
186. 

1. 
1. 
1. 
4. 
16. 
70. 
0. 
0. 
0. 
0. 
1. 
4. 
1. 
0. 
1. 
1. 
3. 
0. 
0. 



HNF-1674 REV. 0 

m-241 pCuL=(C241 .Am-Z43TncerValus'SPKV* DF~DDF'(iOOOmUL))I(C243'SS~(2220000dprm~I)) 
m.2431244 pcIR I (cm 'Am-243 Tracervalue' SPKV' DF. DDF. (1OwmUL)) I (C243 * SS * (222000Odpml!~CI)) 

e ~ a u ~ ~ c o u n u n g   nor- SquareRootof~(il(Am-243cpm.mln))+ (1 l(Am-241 orCm-2431244cpm*mIn))l' 1.96'100 

418 
0611 6199 



HNF-1674 REV. 0 

WORKBOOK PAGE: BLANK2 

m-241 uCUg = lC241) (Am-243 Tracer Value) ISPKV) I~OOOmUL) (DFI i i (C243) (SS) (D en) (2zzooOOdpnypci) ] 
m-2431244 pCUg = (Cm) (Am-243 TracerValus) ( S P W  (1oOomuL) (OF) i [ (C243) (SS) (D @L) (222OoMldprm(lci) ] 

elaUveCounUng Enor=Square RwtofIIll(Am-U13 cpm'min))+(l I(Am-241 orCm-243/244~pm'min))]~1.96'100 
m241TracerRecovely= (Total ATCountalTC -~kg)~( l IDetEff ) 'C241'100IAm-~T1acerValue* SPKV 

1419 

06/18/99 



HNF-1674 ROI. 0 
WORKBOOK PAGE SAM3 i 

m-241 pCllg = (C241) (Am-243 Tracervalue) (SPKW (100OmUL) (DF) I I (C243) (SS) (D glL) (222oOOodprmpc1) ] 
m-2431244 pCUg = (Cm) (Am-243 Tracer Value) (SPKW (10OomLn) (OF) I [ (C243) (ss) (D glL)  (222oooodprm~ci) 1 

elatlveCounUng Error=SquareRootoF[(1l(Am-243cpm'mln))+ (1 l(Am-241 ~rCm-2431244cpm'mln))]'1.96'100 
m 243TracerRecovery= (TotalATCoun*rITC-Bkg)'(1IDetEfn'C243~100IAm-Z43TracerValue'SPKV 

1420 
06/18/99 



HNF-I 674 REV. 0 

WORKBOOK PAGE: DUP4 

"1-241 pCUg = (C241) (Am-243 Tracervalue) (SPKV) (1OoOmuL) (DF) 1 1  (C243) (SS) (D gL) (2220000dpml~l)] 
m-2431244 pCUg = (Cm) (Am-243 Tracer Value) (SPKV) (1 WmUL) (DF) i [ (C243) (SS) (D s/L) (222000OdprmpcI) ] 

elative counting EnOr = square Root oi r(il(h-243 cpm' mln)) + (1 I (Am-241 or Cm-m/244 cpm * min))] * 1.96' 100 
m 243 Tracer R B C O V ~ ~ ~  I (Total AT Counte I TC . Bkg) * (1metEff)* C243. 100 I Am-243 TracerValue. SPKV 

Cm 243/244 pCi/g 

4 a  
06118199 



HNF-1674 REV, 0 
worklistdata2 Version 3.0 01/04/99 Page: 1 
06/14/99 1456 

LABCORE Completed Worklist Report for Worklist# 30005 

Analyst: gll Instrument: AB16 Book#: 
Method LA-953-104 RevlMod 

Worklist Commenk U102 GRABI, @PU23901 SS by Ludlum. STD: 1L.OmL skm 

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

1 sm 0 QPV23901 PD23901 LIQUID l.26B-04 1.26E-4 
1 STD 0 IDPV23901 PU23901T LIQUID 100 9.548+01 
1 0 ~pO23901 P1123901B LIQUID 1.00 1.78B+OO 
2 1 <3.358-4 

2 100 1.00E102 

2 1.00 1.00E+02 

4 DUP S99T000973 0 4PU23901 P02390lB LIQUID 1.00 7.05B100 
5 SAMPLE S99TO00974 0 4PU23901PU23901 LIQUID N)?. < 3.523-04 
5 SAMPLE S99T000974 D BPU23901 PU23901T LIQUID U/A 1.03EtOZ 
5 SAMPLB S99T000974 0 4PU23901 pO23901B LIQUID N/A 7.4OB+OO 
6 DUP S99T000974 0 BWl23901 PU23901 LIQUID c3.52E-4 <3.51E-4 
h Dvp S99TO00974 D %PV23901 PD23901T LIQUID 100 1.00B+02 

S99T000974 0 IDPD23901 PU23901E LIQUID 1.00 7.768+00 

S99T000975 0 BPV23901 PU23901 LIQUID NfA 1.02P-03 

7 SAMPLE S99T000975 0 OPU23901 PU23901T LIQUID N/A 1.02B102 
7 S W L E  S99T000975 0 IDPU23901 PU23901B LIQUID 4.34E+OO 
8 D m  S99T000975 0 BPUZ3901 PU23901 LIQUID 1.02E-3 9.42B-4 

8 DOP 99921000975 0 BPV23901 PV23901T LIQUID 100 l.O3E+OZ 
8 DUP S99T000975 0 IDPD23901 PU23901E LIQUID 1.00 4.47Bt00 

100.000 8 Recovery 
95.400 % Recovery 

1.780 % Ct Error 
uci/mc 

100.000 uci/mc 
3.42e-004 uCi/mL 

100.000 % Reclovety 

% R B C W B r y  

% Ct. Bxroe 
1.958 RPD 

7.050 % Ct Error 
3.52e-o~ uci/mt 

% Recovery 
% Et. Ermr 
RPD 

100.000 % Recovery 
7.760 % Ct EZTOX 

3.77e-004 uCi/mL 
% Recovery 
% Ct. Error 

7.951 RPD 
103.000 % Reeovery 
4.410 % Ct Error 

Final page for worklist# 38005 

Analyst Signature Date Analyst Sgnature Date 

Units shown for QC (BLK/BKG) may not refect the actual units. 
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06/02/99 0952 
ws2 

HNF-1674 RRI. 0 
Page: I 

LABCORE Data Entry Template for Worklist# 30005 I 

Analysk & Instrument: Puol  #/d Book# 4 d$$7 I 
Method LA-953-104 Rev/Mod 6 ) 
Worklist Comment: U102 GRAB1, @PU23901 SS by Ludlum. STD: 1.OmL skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @PU23901 LIQUID 

2 BLNK @PU23901 LIQUID 

3 SAMPLE S99T000973 0 @PU23901 LIQUID 99000200 U-102 GRAB1 
Analytes Requested: PU23901 , PU23901E, PU23901T 

4 DUP S99T000973 0 @PU23901 LIQUID 

5 SAMPLE S99T000974 0 @PU23901 LIQUID 99000200 U-102 GRAB1 
Analytes Requested: PU23901 , PU23901E, PU23901T 

6 DUP S99T000974 0 @PU23901 LIQUID 

7 SAMPLE S99T000975 0 ePU23901 LIQUID 99000200 U-102 GRAB1 
Analytes Requested: PU23901 , PU23901E, PU23901T 

8 DUP S99T000975 0 @PU23901 LIQUID 

Final page for worklist # 30005 

Data Entry Comments: 

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

id23 
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HNF-1674 REV. Q 

Peak 
ID 
l? 
2 
3? 

222-5 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 
WL30005-STD-PU 

File ID: 3a3501.CNF 

Counted on: 6/13/99 @ 3:19 
Detector: AEA3 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
16.8 16.8 

1619.6 1619.6 
72.0 72.0 

4 118.2 118.2 
5? 32.4 32.4 
6 2350.9 2350.9 

Peak 
ID Isotope 
1 
2 Pu236 
3 
4 Th228 
5 
6 Pu239 

Pu240 

Totals: 

Peak center 
Initial Final 

474.145 474.145 
360.419 360.419 
299.186 298.945 
285.780 285.776 
268.471 268.032 
226.940 226.939 

FWHM 
Initial Final 
14.000 4.599 
10.000 3.202 
8.000 0.000 
10.000 3.801 
12.000 2.990 
10.000 3.366 

Tau 
Initial Final 
7.000 3.460 
5.000 1.362 
4.000 3.686 
5.000 2.589 
6.000 1.038 
5.000 1.941 

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 
???? 6.277 0.41 14.1 

???? 5.471 0.00 1000. 

???? 5.329 1.02 10.9 

0.413 5.755 5.754 0.0010.01 45.41 1.3 198.2 0.8933-04 

0.025 5.400 5.411 -.0110.02 2.76 5.4 16.6 0.7493-05 

0.516 5.147 5.140 0.0070.02 56.84 1.2 243.1 0.llOE-03 
5.144 5.140 0.004 243.1 0.llOE-03 ----- - - - - - - - - - 

0.954 <--valid peaks only--> 105.00 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2338 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
52835.0 100.000 
52835.0 100.000 
51093.8 96.704 
1741.2 3.296 
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HNF-1674 REV. 0 
Spectrum 3a3501.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 14335.3 
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Raw#Data.Dump for AEA Spectrum: 3a3501.CNF 
1 0. 

11 0. 
21 0. 
31 2. 
41 0. 
51 1. 
61 1. 
71 0. 
81 3. 
91 1. 
101 2. 
111 0. 
121 0. 
131 0. 
14 1 5. 
151 3. 
161 5. 
17 1 10. 
18 1 19. 
19 1 30. 
201 68. 
211 269. 
221 1005. 
231 662. 
241 4. 
251 8. 
261 14. 
271 27. 
281 58. 
291 18. 
301 14. 
311 8. 
321 21. 
331 42. 
341 154. 
351 871. 
361 1952. 
371 1. 
381 2. 
391 1. 
401 0. 
411 0. 
421 1. 
431 3. 
441 1. 
451 0. 
461 0. 
471 11. 
481 2. 
491 0. 
511 0. 

0. 
0. 
3. 
0. 
0. 
1. 
0. 
1. 
2. 
1. 
2. 
0. 
3. 
4. 
3. 
5. 
9. 

13. 
15. 
24. 
72. 

283. 
1216. 
266. 

2. 
10. 
17. 
23. 
82. 
9. 

17. 
11. 
23. 
38. 

174. 
841. 
1791. 

1. 
0. 
0. 
2. 
2. 
4. 
1. 
0. 
0. 
4. 
14. 
0. 
0. 
0. 

0 .  
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
2. 
2. 
2. 
3. 
4. 
5. 

15. 
26. 
31. 
84. 

371. 
1544. 

53. 
1. 

12. 
31. 
20. 
95. 
15. 
23. 
16. 
20. 
59. 

222. 
742. 
1194. 

1. 
0. 
1. 
0. 
1. 
3. 
1. 
0. 
1. 
2. 

20. 
2. 
0. 

0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
3. 
0. 
2. 
1. 
8. 
3. 
7. 
11. 
21. 
19. 
42. 
96. 

433. 
L905. 
16. 
8. 
19. 
21. 
15. 

127. 
15. 
28. 
12 
20. 
51. 

233. 
818. 
654. 

0 .  
0. 
0. 
0. 
1. 
0. 
1. 
2. 
1. 
2. 

20. 
0. 
1. 

0. 
0. 
2. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
6. 
6. 
8. 
7. 

20. 
17. 
53. 
112. 
512. 

2265. 
4. 
6. 

10. 
21. 
23. 
131. 
12. 
16. 
19. 
32. 
62. 

308. 
783. 
220. 

3. 
1. 
0. 
1. 
1. 
3. 
1. 
0. 
0. 
5. 

21. 
0. 
0. 

0. 
0. 
0. 
2. 
5. 
2. 
0. 
0. 
0. 
1. 
1. 
2. 
3. 
2. 
1. 
6. 
7. 

23. 
19. 
36. 
114. 
587. 

2738. 
1. 
5. 

12. 
30. 
22. 
132. 
12. 
6. 

15. 
36. 
67. 

296. 
926. 
56. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
3. 

15. 
0. 
0. 

HNF-I 674 REV. 0 

0. 0. 
3. 0. 
0. 1. 
2. 0. 
0. 1. 
3. 2. 
1. 2. 
1. 1. 
0. 3. 
3. 1. 
1. 0. 
1. 3. 
7. 2. 
2. 1. 
4. 6. 
5. 2. 
8. 8. 
13. 12. 
26. 27. 
59. 60. 
150. 125. 
666. 811. 

2819. 2681. 
4. 4. 
4. 6. 
9. 13. 

55. 34. 
30. 33. 
160. 90. 
15. 21. 
12. 12. 
15. 16. 
25. 32. 
94. 85. 

368. 485. 
1142. 1385. 

14. 6. 
0. 1. 
0. 0. 
1. 0. 
0. 0. 
2. 1. 
3. 1. 
0. 1. 
1. 0. 
0. 2. 
5. 8. 
11. 7. 
0. 0. 
1. 0. 

3 

0. 
0. 
0. 
2. 
5. 
0. 
1. 
1. 
1. 
0. 
1. 
1. 
2. 
2. 
1. 
2. 
13. 
14. 
42. 
83. 
165. 
771. 
1191. 

7. 
9. 
9. 

45. 
48. 
62. 
25. 
7. 

13. 
52. 

109. 
615. 
L704. 

0. 
2. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 

13. 
8. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
3. 
0. 
1. 
0. 
1. 
2. 
6. 
2. 
5. 
9. 
13. 
22. 
27. 
70. 
210. 
860. 
1475. 

3. 
5. 

17. 
45. 
45. 
22. 
30. 
13. 
20. 
28. 
111. 
704. 
1883. 

0. 
0. 
1. 
0. 
0. 
2. 
0. 
1. 
1. 
2. 
11. 
3. 
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 
h'L30005-BLK-PU 

File ID: 4a4490.CNF 

Counted on: 6/13/99 @ 3:20 

Geometry number: 1 
Count time: 28805. Sec 

Detector: AEA4 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
l? 24.4 24.4 472.807 472.807 10.000 3.032 
2 1956.5 1956.5 359.435 359.435 8.000 2.547 
3 33.8 33.8 301.082 301.052 8.000 0.813 
4 145.5 145.5 285.003 284.979 10.000 2.463 
5 38.7 38.7 267.742 267.632 10.000 3.238 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

Am241 
4 Th228 
5 

Totals: 

AEA 
Frac 
???? 
0.914 
0.011 

0.051 
0.016 

0.992 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 

5.755 5.746 0.0090.01 45.33 1.3 
5.487 5.477 0.0100.00 0.56 12.1 
5.479 5.477 0.002 
5.400 5.403 -.0030.01 2.51 5.8 

5.323 0.01 0.79 11.8 

6.267 0.46 13.3 

- - - - - - - - - 
<--valid peaks only--> 49.19 

DETECTOR CALIBRATION 
Energy(MEV) = 4.092 + (0.0046)*Channel 
Energy range (MeV): 4.092 TO 6.448 

(Data reduction compression factor: 1.) 
Efficiency = 0.2246 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

Tau 
Initial Final 
5.000 3.400 
4.000 1.391 
4.000 0.534 
5.000 2.751 
5.000 2.863 

Activity 
d/m uci/ea 

206.0 0.9283-04 
3.5 0.1563-05 
2.6 0.119E-05 
15.7 0.7083-05 
3.5 0.1583-05 

Total % Recovery 
23803.0 100.000 
23803.0 100.000 
23831.7 100.121 
-28.7 -0.121 

Analyzed by: 
427 GL 



. .  . HNF-i674 RN. 8 
Spectrum 4a4490.CNF 

1 Legend: Raw = .... Modeled Peaks = l121.., etc Display Max. : 10610.5 

5 
5 
4 . . . .4 
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~ . .  . 
Raw Data Dump for AFA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
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 

0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
1. 
1. 
1. 
1. 
1. 
0. 
0. 
6. 
8. 

23. 
57. 
9. 

25. 
4. 
2. 
12. 

100. 
886. 
2125. 

0. 
1. 
1. 
0. 
3. 
3. 
1. 
0. 
0. 
0. 
18. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
1. 
2. 
10. 
14. 
81. 
4. 

20. 
0. 
4. 
15. 
110. 
731. 
1235. 

0. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
2. 

29. 
1. 
0. 

511 0. 0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
2. 
5. 

22. 
16. 

130. 
12. 
22. 
5. 
3. 

10. 
113. 
664. 
477. 

2. 
0. 
1. 
0. 
1. 
2. 
0. 
0. 
1. 
1. 

34. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
2. 
1. 
0. 
0. 
2. 
1. 
1. 
6. 

21. 
12. 

190. 
8. 
9. 
3. 
8. 
16. 

163. 
684. 
112. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 

29. 
1. 
0. 

HNF-1674 REV. 0 
4a4490.CNF 

0 .  
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
4. 
3. 
4. 
6. 

27. 
13. 
188. 

5. 
4. 
4. 
7. 

29. 
195. 
915. 
10. 
1. 
1. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
4. 
15. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
1. 
6. 

37. 
21. 
194. 

5. 
3. 
6. 
6. 

26. 
289. 
1136. 

1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
5. 
8. 
0. 
0. 

0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
2. 
0. 
2. 
2. 
3. 
3. 
46. 
19. 
119. 
12. 
4. 
3. 
13. 
27. 
471. 
1540. 

2. 
0. 
0. 
0. 
1. 
2. 
3. 
0. 
1. 
2. 
3. 
10. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
3. 
1. 
3. 
3. 

60. 
23. 
62. 
11. 
2. 
1. 
9. 

42. 
620. 
1948. 

1. 
0. 
1. 
0. 
2. 
0. 
1. 
1. 
0. 
0. 

14. 
5. 
1. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
2. 
2. 
2. 
4. 
36. 
41. 
33. 
16. 
4. 
3. 

10. 
47. 

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
1. 
0. 
1. 
1. 
2. 
6. 

10. 
28. 
37. 
14. 
20. 
3. 
2. 
13. 
58. 

729. 926. 
2428. 2564. 

7. 1. 
0. 0. 
0. 0. 
0. 1. 
0. 1. 
3. 1. 
2. 1. 
0. 0. 
0. 0. 
0. 5. 

16. 17. 
1. 0. 
0. 1. 
0. 0. 



HNF-1674 REV. O 

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 
S99T000973-SAM-P 

File ID: 5a5414.CNF 

Counted on: 6/13/99 @ 3:21 
Detector: AEA5 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 

Cm243 
3 Pu238 

Am241 
4 Th228 
5 
6 PU239 

PU240 

Totals: 

Peak height 
Initial Final 

19.7 19.7 
1788.3 1788.3 
45.3 45.3 
117.8 117.8 
32.3 32.3 
61.2 61.2 

Peak center 
Initial Final 
476.291 476.291 
362.622 362.622 
303.914 303.806 
287.666 287.583 
269.824 269.504 
228.913 228.912 

FWHM 
Initial Final 
12.000 3.855 
10.000 3.066 
10.000 1.281 
10.000 3.081 
12.000 3.514 
12.000 4.817 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count 
Frac Exp. Obs. Diff. FWHM Rate c/m 
???? 6.286 0.41 
0.895 5.755 5.763 -.0080.01 47.50 

0.019 5.487 5.492 -.0050.01 1.02 

0.045 5.400 5.418 -.0180.01 2.37 
0.014 5.335 0.02 0.75 
0.031 5.147 5.148 -.0010.02 1.63 

5.779 5.763 0.016 

5.479 5.492 -.013 

5.144 5.148 -.004 ---__ - - - - - - - - - 
1.004 <--valid peaks only--> 53.28 

%err 
@95 
13.9 
1.3 

9.1 

6.3 
12.7 
7.0 

Tau 
Initial Final 
6.000 3.904 
5.000 1.409 
5.000 0.591 
5.000 2.644 
6.000 2.301 
6.000 2.812 

d/m 

202.1 
271.3 
5.9 
4.5 
13.9 
3.1 
6.8 
6.8 

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 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
25489.0 
25489.0 ~ 

25777.0 
-288.0 

430 

% Recovery 
100.000 
100.000 
101.130 
-1.130 

Activity 
uCi/ea 

0.910E-04 
0.1223-03 
0.2673-05 
0.2043-05 
0.6273-05 
0.1413-05 
0.3063-05 
0.3063-05 



Spectrum 5a5414.CNF 
1 Legend: Raw = .... Modeled Peaks = l121.., etc 

6 
.6 
6 

5 
5 
5 .. .4 
34. 
3 
3 

. 2  ... 2 ................. 2. .................................................. 2 

. . 2 . .  .. ................................................... 

HNF-1674 REV. o 
Display Max.: 10288.7 

........ 2 
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Raw Data Dumv for AEA Spectrum: 5a5414.CNF 
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 

0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
2. 
0. 
0. 
2. 

22. 
56. 
3. 
4. 
7. 

41. 
44. 
56. 
26. 
2. 
5. 
18. 
66. 

672. 
1760. 

2. 
0. 
1. 
0. 
1. 
0. 
2. 
1. 
1. 
4. 
5. 
7. 
0. 

- 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
4. 
3. 

30. 
47. 
2. 
2. 
7. 

30. 
44. 
26. 
24. 
3. 
10. 
26. 
78. 

750. 
2038. 

1. 
0. 
0. 
0. 
0. 
4. 
0. 
0. 
0. 
1. 

11. 
5. 
0. 

511 0. 0. 

0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
6. 

24. 
29. 
3. 
5. 

12. 
21. 
64. 
27. 
33. 
4. 
6. 

23. 
122. 
837. 
2215. 

0. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
1. 
2. 
16. 
6. 
0. 

0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
2. 
0. 
3. 
0. 
0. 
2. 
1. 
1. 
2. 
10. 
29. 
16. 
0. 
7. 
14. 
16. 
74. 
12. 
28. 
5. 
6. 

22. 
118. 
875. 

2025. 
2. 
1. 
0. 
0. 
0. 
4. 
0. 
0. 
0. 
2. 
13. 
5. 
0. 

0. 
0. 
0. 
1. 
2. 
0. 
3. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
7. 

48. 
8. 
0. 
8. 
19. 
17. 

101. 
21. 
36. 
3. 
9. 

19. 
166. 
855. 

1399. 
0. 
0. 
0. 
0. 
0. 
3. 
2. 
1. 
0. 
3. 

17. 
2. 
0. 

0. 
0. 
1. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 

13. 
50. 
5. 
2. 
4. 

22. 
17. 

146. 
21. 
24. 
10. 
5. 

36. 
205. 
817. 
766. 
1. 
0. 
1. 
0. 
3. 
2. 
0. 
0. 
2. 
2. 

28. 
0. 
0. 

HNF-1674 REV. 0 

0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
2. 
2. 
19. 
66. 
3. 
1. 
4. 

38. 
19. 

135. 
17. 
22. 
3. 

14. 
40. 

225. 
833. 
321. 
0. 
1. 
1. 
1. 
1. 
2. 
3. 
0. 
0. 
0. 

25. 
2. 
0. 

0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 

13. 
77. 
3. 
4. 
4. 

31. 
11. 

148. 
9. 
8. 
4. 

15. 
48. 

283. 
983. 
83. 
0. 
0. 
0. 
0. 
1. 
6. 
0. 
1. 
0. 
4. 

17. 
1. 
0. 

0 .  
0 .  
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
3. 

11. 
65. 
1. 
3. 
7. 

45. 
18. 

150. 
17. 
3. 
6. 
17. 
46. 

373. 
1134. 

16. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
6. 
9. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
7. 

30. 
74. 
3. 
2. 
9. 

39. 
33. 
99. 
15. 
7. 
9. 

21. 
57. 

476. 
1402. 

8. 
0. 
3. 
1. 
0. 
3. 
3. 
1. 
0. 
1. 
4. 
5. 
0. 
0. 

432 



. . ,  . 
HP+1674 REV. O 

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 
S99T000973-DUP-P 

File ID: 6a6419.CNF 

counted on: 6/13/99 @ 3:22 
Detector: AEA6 
Geometry number: 1 
count time: 28801. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

Am241 
4 Th228 
5 
6 Pu239 

Pu240 

Totals: 

Peak height 
Initial Final 
16.1 16.1 

1726.8 1726.8 
36.3 36.3 

130.2 130.2 
29.1 29.1 
65.6 65.6 

Peak center 
Initial Final 
473.516 473.516 
359.728 359.728 
301.399 301.293 
284.670 284.662 
267.561 267.168 
226.418 226.416 

FWHM 
Initial Final 
16.000 5.592 
10.000 2.992 
30.000 6.034 
10.000 3.382 
10.000 3.206 
12.000 4.264 

AEA 
Frac 
???? 
0.876 
0.017 

0.052 
0.013 
0.031 

----- 
0.990 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. O b s .  Diff. FWHM Rate c/m @95 

5.755 5.753 0.0020.01 46.68 1.3 
5.487 5.484 0.0030.03 0.89 10.3 
5.479 5.484 -.005 
5.400 5.408 -.0080.02 2.79 5.5 

5.327 0.01 0.70 13.7 
5.147 5.140 0.0070.02 1.67 6.9 
5.144 5.140 0.004 

6.276 0.40 14.1 

- - - - - - - - - 
<--valid peaks only--> 52.72 

DETECTOR CALIBRATION 
Energy(MEV) = 4.098 + (0.0046)*Channel 
Energy range (MeV): 4.098 TO 6.453 

(Data reduction compression factor: 1.) 
Efficiency = 0.2230 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tota 
25575 
25574 
25500 

74 

433 

Tau 
Initial Final 
8.000 5.139 
5.000 1.322 
15.000 15.059 
5.000 2.652 
5.000 1.831 
6.000 2.554 

% Recovery 
0 100.000 
9 100.000 
5 99.709 
5 0.291 

Activity 
a/m uCi f ea 

213.6 0.9623-04 
5.5 0.2493-05 
4.2 0.190E-05 
17.6 0.7933-05 
3.1 0.141E-05 
7.5 0.3373-05 
7.5 0.3373-05 



. .  I 

Spectrum 6a6419.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 

HNF-1674 REV. 0 

Display Max.: 9788.5 

6 
6 
. 6  

5 
5 
4 ..... 4 
4 
3 
3 

2 . . . 2  ........ 2 ........................... 2. . .  ...................................................................... 2 ......................................... 2 .. 
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HNF-1674 REV. 0 
. . .  . 

Raw'Data'Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
13 1 
141 
151 
161 
17 1 
181 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
11, 
30. 
23. 
1. 
2. 
5. 
19. 
78. 
20, 
36. 
10. 
23. 
39. 
157. 
835. 
2014. 

3. 
0. 
2. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 

20. 
3. 
0. 
0. 

- 
0 .  
0. 
0 .  
0 .  
0. 
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
3. 
5. 
34. 
13. 
8. 
7. 
14. 
16. 

101. 
13. 
31. 
13. 
18. 
57. 
183. 
826. 
1411. 

1. 
0. 
0. 
0. 
0. 
2. 
1. 
1. 
2. 
1. 
18. 
0. 
0. 
0. 

0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
0. 
4. 
9. 

46. 
7. 
2. 
5. 
21. 
24. 
136. 
14. 
27. 
11. 
21. 
58. 
229. 
821. 
793. 

0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 

21. 
1. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
4. 
4. 
2. 
11. 
60. 
2. 
2. 
7. 
26. 
20. 
162. 
14. 
24. 
18. 
39. 
74. 

272. 
824. 
315. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
9. 
17. 
2. 
0. 

6a6419.CNF 
0 .  
0 .  
0. 
0 .  
1. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
6. 

20. 
72. 
4. 
3. 
2. 
28. 
19. 
167. 
13. 
12. 
16. 
25. 
79. 

278. 
892. 
72. 
1. 
1. 
0. 
0. 
0. 
1. 
3. 
1. 
0. 
2. 
17. 
0. 
0. 

0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
1. 
5. 
14. 
82. 
3. 
8. 
7. 

33. 
33. 
138. 
17. 
7. 
11. 
26. 
68. 
383. 
1127. 
10. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
1. 
5. 
12. 
0. 
0. 

0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
1. 
0. 
0. 
0. 
1. 
2. 
0. 
1. 
1. 
2. 
5. 
16. 
76. 
3. 
6. 
7. 
37. 
36. 
109. 
20. 
6. 
12. 
57. 
94. 

485. 
1345. 

2. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
6. 
15. 
0. 
0. 

0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
7. 

20. 
66. 
2. 
7. 
8. 
48. 
39. 
54. 
24. 
4. 
20. 
38. 
113. 
601. 

1634. 
0. 
1. 
1. 
1. 
0. 
2. 
1. 
0. 
1. 
0. 
9. 
8. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
2. 
1. 
1. 
1. 
5. 
8. 
26. 
55. 
4. 
8. 
12. 
30. 
35. 
38. 
20. 
9. 
13. 
44. 
110. 
724. 
1927. 

4. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
7. 
6. 
1. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
3. 
8. 
29. 
30. 
3. 
5. 
9. 
24. 
55. 
16. 
23. 
8. 
19. 
50. 
136. 
811. 
2120. 

1. 
1. 
0. 
0. 
1. 
2. 
5. 
1. 
1. 
1. 
5. 
4. 
0. 
0. 
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HNF-1674 REV. 0 

Peak 
ID 
1 
2 
3 
4 
5 
6 

222-S Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000974-SAM-P 

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  

File ID: 7a7447.CNF 

Counted on: 6/13/99 @ 3:23 

Geometry number: 1 
Count time: 28803. Sec 

Detector: AEA7 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

Am241 
4 Th228 
5 
6 Pu239 

Pu240 

Totals: 

Peak height 
Initial Final 
24.3 24.3 

2100.3 2100.3 
40.1 40.1 
150.3 150.3 
37.2 37.2 
65.9 65.9 

Peak center 
Initial Final 

476.216 476.216 
361.312 361.312 
302.995 302.976 
286.303 286.257 
268.629 268.502 
227.739 227.739 

FWHM 
Initial Final 
14.000 4.634 
10.000 2.422 
12.000 2.131 
10.000 2.355 
10.000 3.438 
12.000 4.188 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate cjm @95 
0.010 6.286 0.02 0.56 12.0 
0.870 5.755 5.758 -.0030.01 47.27 1.3 
0.020 5.487 5.489 -.0020.01 1.09 8.6 

0.047 5.400 5.412 -.0120.01 2.53 6.0 
0.014 5.331 0.02 0.76 12.2 
0.028 5.147 5.143 0.0040.02 1.51 7.3 

5.479 5.489 -.010 

5.144 5.143 0.001 ----- - - - - - - - - - 
0.989 <--valid peaks only--> 53.72 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2399 CPMjDPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
7.000 4.264 
5.000 1.367 
6.000 0.843 
5.000 2.694 
5.000 3.189 
6.000 3.299 

d/m 
2.3 

201.1 
6.3 
4.8 
14.9 
3.2 
6.3 
6.3 

Activity 
ucijea 

0.105E-05 
0.9063-04 
0.2843-05 
0.2183-05 
0.6703-05 
0.1433-05 
0.2843-05 
0.2843-05 

Item Total % Recovery 
Raw spectrum 26090.0 100.000 
Smoothed 26089.9 100.000 
Composite fit 25790.7 98 -853 

299.3 1.147 436 Residuals 



* .  % MNF-1674 REV. 0 
Spectrum 7a7447,CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max. : 9482.9 

6 . .6 
6 

5 
5 
5 
3.. . . 4  
4. 
3 
3 

2 ... 2 .................. 2..... ................................................................ 2 .................................................................... 2. .... 
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HNF-1674 RN. 0 . .  - 
Raw' Data' Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 

101 
111 
12 1 
13 1 
141 
151 
161 
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 

0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
1. 
0. 
1. 
3. 

15. 
35. 
2. 
1. 
3. 

23. 
50. 
11. 
33. 
2. 
4. 
13. 
59. 

846. 
2670. 

4. 
0. 
2. 
1. 
0. 
2. 
2. 
0. 
0. 
2. 
8. 
8. 
0. 

- 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
0. 
1. 
0. 
1. 
4. 
1. 
3. 

25. 
36. 
0. 
5. 
4. 

20. 
56. 
10. 
37. 
1. 
4. 
11. 
79. 

910. 
2752. 

2. 
1. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
1. 

19. 
7. 
0. 

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

34. 
13. 
3. 
7. 
10. 
18. 

103. 
15. 
40. 
2. 
4. 

18. 
110. 
869. 

2206. 
2. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
2. 

28. 
1. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
2. 
0. 
2. 
0. 
2. 
0. 
1. 
0. 
4. 

47. 
5. 
5. 
10. 
14. 
14. 

129. 
13. 
41. 
3. 
5. 
18. 

109. 
788. 
1086. 

1. 
1. 
1. 
2. 
0. 
2. 
1. 
2. 
0. 
2. 
8. 
3. 
0. 

7a7447.CNF 
0. 
0. 
1. 
4. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
3. 
0. 
2. 
1. 
2. 
4. 

57. 
0. 
2. 
6. 
17. 
14. 

187. 
9. 

36. 
2. 
2. 
16. 

148. 
665. 
378. 
1. 
0. 
0. 
0. 
1. 
2. 
3. 
0. 
0. 
0. 

36. 
3. 
1. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 
2. 
1. 
0. 
1. 
0. 
1. 
0. 

12. 
72. 
0. 
2. 
6. 

38. 
20. 
197. 
18. 
15. 
5. 
6. 

16. 
216. 
763. 
79. 
1. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 

28. 
1. 
0. 

0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
1. 
2. 
1. 
0. 
1. 
0. 
0. 
1. 
2. 
0. 
2. 

15. 
76. 
1. 
2. 
5. 

44. 
18. 

199. 
15. 
5. 
5. 
2. 

21. 
249. 
903. 

8. 
0. 
0. 
0. 
0. 
1. 
5. 
3. 
1. 
2. 
5. 

26. 
1. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
0. 
3. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 
15. 
82. 
1. 
0. 
4. 

44. 
20. 

177. 
18. 
2. 
2. 
9. 

30. 

0. 
0. 
1. 
0. 
0. 
2. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
7. 

14. 
66. 
2. 
7. 
4. 

50. 
22. 
75. 
12. 
4. 
4. 
9. 

33. 
349. 482. 
1278. 1632. 

1. 0. 
0. 0. 
1. 0. 
1. 0. 
0. 0. 

0. 3. 
0. 0. 
0. 0. 
2. 0. 
6. 11. 

22. 19. 
0. 0. 
0. 0. 

3. 2. 

0. 
1. 
1. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
2. 

21. 
62. 
3. 
5. 

13. 
47. 
31. 
35. 
26. 
1. 
3. 

10. 
57. 
664. 

2159. 
1. 
0. 
1. 
1. 
0. 
0. 
3. 
1. 
0. 
0. 
7. 
9. 
0. 
0. 

511 0. 0. 



HNF-1674 REV 0 

Peak 
ID 
l? 
2 

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 
S99T000974-DUP-P 

File ID: 8a8432.CNF 

Counted on: 6/13/99 @ 3:24 
Detector: AEA8 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
20.1 20.1 

1937.5 1937.5 
3 41.3 41.3 
4 140.1 140.1 
5 37.1 37.1 
6 57.5 57.5 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

Am241 
4 Th228 
5 
6 Pu239 

Pu240 

Totals: 

Peak center 
Initial Final 

475.062 475.062 
361.506 361.506 
302.401 302.338 
286.751 286.743 
269.044 268.852 
228.835 228.835 

FWHM 
Initial Final 
12.000 3.412 
8.000 2.414 
30.000 5.598 
10.000 2.591 
10.000 3.240 
10.000 3.387 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 

0.873 5.755 5.758 -.0030.01 45.81 1.3 
0.018 5.487 5.486 0.0010.03 0.97 9.4 

0.050 5.400 5.415 -.0150.01 2.61 5.7 
0.015 5.332 0.01 0.78 12.1 
0.026 5.147 5.148 -.0010.02 1.37 7.6 

???? 6.281 0.38 14.5 

5.479 5.486 -.007 

5.144 5.148 - .004 --------- ----- 
0.982 <--valid peaks only--> 51.54 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 
Energy range (MeV): 4.095 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2209 CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
6.000 4.779 
4.000 1.244 
15.000 15.009 
5.000 2.349 
5.000 2.615 
5.000 2.027 

Activity 
d/m uCi/ea 

211.6 0.9533-04 
6.1 0.2753-05 
4.7 0.210E-05 
16.7 0.7513-05 
3.5 0.1583-05 
6.2 0.2793-05 
6.2 0.2793-05 

Item Total % Recovery 
Raw spectrum 25202.0 100.000 
Smoothed 25202.0 100.000 
Composite fit 24924.1 98.897 
Residuals 277.9 1.103 
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Spectrum 8a8432.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 
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HNF-1674 REV. 0 , . .  . 

Raw Data Dump for AEA Spectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
17 1 
18 1 
19 1 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
3. 
1. 
2. 
2. 
0. 
4. 
7. 
24. 
43. 
4. 
2. 
8. 
35. 
36. 
22. 
36. 
5. 
8. 
26. 
100. 

351 772. 
361 2328. 
371 5. 
381 0. 
391 0. 
401 0. 
411 0. 
421 1. 
431 2. 
441 0. 
451 1. 
461 1. 
471 6. 
481 5. 
491 0. 

- 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
7. 
18. 
32. 
4. 
2. 
16. 
22. 
53. 
11. 
26. 
6. 
8. 
24. 
112. 
815. 
2563. 

0. 
0. 
1. 
1. 
1. 
2. 
1. 
0. 
0. 
0. 
13. 
1. 
0. 

0. 
0. 
1. 
1. 
0. 
1. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
1. 
2. 
0. 
1. 
0. 
1. 
0. 
1. 
7. 

20. 
20. 
2. 
6. 
9. 
15. 
77. 
16. 
36. 
10. 
15. 
26. 
155. 
941. 

2200. 
0. 
2. 
0. 
0. 
1. 
4. 
0. 
0. 
1. 
1. 
19. 
2. 
0. 

0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
2. 
4. 
9. 
26. 
4. 
5. 
5. 
13. 
11. 
89. 
13. 
31. 
2. 
16. 
26. 
195. 
776. 
1190. 

1. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 

29. 
0. 
0. 

8a8432.CNF 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
1. 
2. 
3. 
1. 
2. 
9. 

43. 
7. 
0. 
6. 

21. 
17. 
126. 
28. 
33. 
3. 
15. 
49. 
199. 
679. 
448. 
1. 
0. 
0. 
0. 
2. 
5. 
1. 
1. 
2. 
2. 

23. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
4. 
4. 
7. 
51. 
2. 
4. 
5. 

29. 
15. 
173. 
14. 
14. 
4. 
15. 
42. 
210. 
751. 
96. 
1. 
2. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
4. 

28. 
0. 
0. 

0. 
0. 
1. 
0. 
1. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
3. 
4. 
10. 
46. 
1. 
1. 
3. 

42. 
23. 
191. 
22. 
9. 
5. 

20. 
40. 
265. 
888. 
11. 
1. 
1. 
0. 
0. 
1. 
2. 
0. 
2. 
0. 
1. 

17. 
1. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
4. 
2. 
4. 
13. 
60. 
3. 
1. 
7. 
44. 
26. 
159. 
18. 
5. 
8. 
18. 
60. 

352. 
1140. 

3. 
2. 

. o .  
1. 
0. 
2. 
4. 
1. 
0. 
2. 
3. 
10. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
2. 

20. 
79. 
0. 
4. 
2. 
47. 
29. 
106. 
21. 
3. 
6. 

28. 
63. 

428. 
1362. 

4. 
1. 
1. 
0. 
1. 
0. 
3. 
0. 
0. 
2. 
4. 
8. 
0. 
0. 

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
1. 
2. 
0. 
1. 
0. 
1. 
1. 
3. 
15. 
61. 
5. 
6. 
7. 
50. 
31. 
38. 
30. 
5. 
8. 
23. 
87. 
626. 
1866. 

3. 
0. 
0. 
1. 
0. 
3. 
1. 
0. 
1. 
1. 
4. 
7. 
0. 
0. 

511 0. 0. 
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HNF-1674 REV. 0 

Peak 
ID 
l? 
2 
3 
4 
5 
6 

222-5 Analytical Laboraratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S99T000975-SAM-P 

File ID: 9a9333.CNF 

Counted on: 6/13/99 @ 3:25 
Detector: AEA9 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak 
ID Isotope 
1 
2 Pu236 
3 Pu238 

Am241 
4 Th228 
5 
6 PU239 

Pu240 

Totals: 

Peak height 
Initial Final 
19.8 19.8 

1915.5 1915.5 
72.9 72.9 
123.0 123.0 
32.8 32.8 

202.1 202.1 

AEA 
Frac 
???? 
0.813 
0.041 

0.038 
0.012 
0.081 

Peak center 
Initial Final 
475.515 475.515 
361.257 361.257 
302.451 302.436 
286.153 286.029 
268.054 267.739 
227.979 227.978 

FWHM 
Initial Final 
14.000 4.961 
10.000 2.622 
12.000 3.377 
10.000 2.256 
10.000 3.336 
10.000 3.386 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 

5.755 5.758 -.0030.01 47.01 1.3 
5.487 5.487 0.0000.02 2.36 5.9 
5.479 5.487 -.008 
5.400 5.412 -.0120.01 2.21 7.1 

5.328 0.02 0.71 13.7 
5.147 5.145 0.0020.02 4.66 4.1 
5.144 5.145 -.001 

6.284 0.47 13.1 

- - - - - - - - - 
<--valid peaks only--> 56.95 

Tau 
Initial Final 
7.000 4.462 
5.000 1.306 
6.000 1.158 
5.000 1.996 
5.000 2.491 
5.000 2.186 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2354 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
27754.0 
27754.0 
27562.5 
191.5 442 

% Recovery 
100.000 
100.000 
99.310 
0.690 

Activity 
uCi/ea 

203.8 0.9183-04 
13.9 0.6263-05 
10.6 0.4803-05 
13.2 0.5973-05 
3.0 0.1363-05 
19.8 0.8913-05 
19.8 0.8913-05 



WF-1674 REV. 0 
Spectrum 9a9333.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8746.7 
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1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
141 
151 
161 
17 1 
18 1 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
4. 
17. 
72. 

103. 
1. 
5. 
9. 

33. 
49. 
23. 
64. 
9. 
11. 
23. 
90. 

811. 
2390. 

1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
10. 
6. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
1. 
1. 
5. 

19. 
105. 
72. 
3. 
8. 
14. 
15. 
88. 
27. 
93. 
4. 

10. 
27. 

127. 
856. 

2428. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 

16. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
0. 
1. 

21. 
108. 
15. 
3. 
3. 

15. 
20. 
97. 
35. 
88. 
3. 

13. 
34. 

163. 
873. 

1958. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
3. 

21. 
4. 
0. 

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
2. 
0. 
0. 
1. 
0. 
0. 
3. 
4. 
19. 

127. 
16. 
5. 
8. 
17. 
22. 
125. 
38. 
81. 
6. 
9. 

32. 
189. 
818. 
1090. 

0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
2. 
19. 
0. 
1. 

9a9333.CNF 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
1. 
1. 

14. 
32. 

156. 
4. 
3. 
8. 

21. 
16. 

146. 
43. 
48. 
4. 
12. 
41. 
196. 
715. 
393. 
0. 
0. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
2. 

24. 
0. 
0. 

0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
1. 
6. 

33. 
206. 
0. 
3. 
5. 

42. 
23. 

176. 
36. 
30. 
3. 

22. 
43. 

241. 
851. 
94. 
0. 
0. 
0. 
0. 
0. 
1. 
3. 
1. 
3. 
5. 

24. 
0. 
0. 

0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
9. 

39. 
214. 

4. 
1. 
7. 

41. 
26. 

174. 
38. 
12. 
5. 
16. 
45. 

309. 
1024. 

14. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
6. 

20. 
0. 
0. 

HNF-1674 REV. 0 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
6. 

42. 
247. 
0. 
7. 
5. 

56. 
26. 
137. 
37. 
7. 
8. 
14. 
37. 

383. 
1245. 

0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
3. 

14. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
3. 
2. 
4. 

55. 
232. 

1. 
4. 
9. 

30. 
34. 
63. 
56. 
5. 
6. 

22. 
73. 

491. 
1548. 

0. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
1. 
4. 
15. 
0. 
0. 

0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
2. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
3. 
3. 
5. 

57. 
198. 

5. 
5. 
11. 
35. 
42. 
38. 
56. 
10. 
7. 
17. 
93. 
648. 

1979. 
0. 
0. 
0. 
0. 
0. 
3. 
5. 
1. 
0. 
2. 

13. 
10. 
0. 
0. 

511 0. 0. 
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HNF-1674 REV. 0 

Peak 
ID 
l? 
2 
3 
4 
5 
6 

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 
S99T000975-DUP-P 

File ID: 10a1070.CNF 

Counted on: 6/13/99 @ 3:26 
Detector: AEAlO 
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 
19.5 19.5 

1849.8 1849.8 
75.0 75.0 
126.1 126.1 
31.3 31.3 
176.1 176.1 

Peak center 
Initial Final 
475.910 475.910 
360.940 360.940 
302.486 302.468 
286.068 285.938 
268.771 268.467 
227.949 227.948 

FWHM 
Initial Final 
12.000 4.424 
10.000 2.828 
10.000 3.213 
10.000 2.392 
12.000 2.869 
12.000 3.979 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
???? 6.279 0.47 13.1 
0.824 5.755 5.750 0.0050.01 47.34 1.3 
0.041 5.487 5.481 0.0060.01 2.37 5.9 

0.039 5.400 5.405 -.0050.01 2.27 7.0 
0.012 5.325 0.01 0.69 13.8 
0.076 5.147 5.138 0.0090.02 4.37 4.3 

5.479 5.481 -.002 

5.144 5.138 0.006 ----- - - - - - - - - - 
0.992 <--valid peaks only--> 57.03 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 -b (0.0046)*Channel 
Energy range (MeV): 4.090 TO 6.445 

(Data reduction compression factor: 1.) 
Efficiency = 0.2276 CPMIDPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
6.000 3.202 
5.000 1.347 
5.000 1.130 
5.000 2.234 
6.000 1.841 
6.000 2.409 

Total % Recovery 
27587.0 100.000 
27587.0 100.000 
27603.0 100.058 

-0.058 

Activity 
d/m uci/ea 

212.2 0.9563-04 
14.4 0.6503-05 
11.1 0.498E-05 
14.0 0.6323-05 
3.0 0.1363-05 
19.2 0.8653-05 
19.2 0.8653-05 

-16.0 
445 



. Spectrum 10a1070.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 

HNF-1674 R N .  0 

Display Max.: 8936.2 
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I . .  

Raw Bata’Dump for AEA SDectrum: 
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 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
1. 
2. 
4. 
14. 
63. 
118. 
4. 
4. 
8. 
28. 
61. 
28. 
81. 
5. 
9. 
27. 
108. 
851. 
2254. 

0. 
0. 
0. 
0. 
0. 
3. 
1. 
0. 
0. 
0. 
14. 
8. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
1. 
2. 
1. 
2. 
2. 
2. 
17. 
77. 
64. 
0. 
4. 
14. 
25. 
60. 
22. 
89. 
4. 
4. 
21. 
135. 
868. 
2250. 

1. 
0. 
0. 
0. 
1. 
3. 
2. 
0. 
1. 
3. 
17. 
5. 
0. 

- 
0 .  0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
3. 
4. 
16. 
105. 
34. 
2. 
9. 
15. 
17. 
104. 
40. 
91. 
4. 
8. 

23. 
168. 
917. 
1666. 

0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
2. 
3. 
13. 
1. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
1. 
1. 
2. 
1. 
2. 
5. 
22. 
116. 
17. 
5. 
11. 
15. 
13. 
122. 
49. 
91. 
5. 
10. 
39. 
187. 
815. 
939. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
2. 
18. 
0. 
0. 

10a1070.CNF 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 
2. 
0. 
1. 
0. 
0. 
2. 
5. 
17. 
141. 
7. 
4. 
12. 
24. 
15. 
171. 
32. 
53. 
6. 
12. 
31. 

228. 
764. 
324. 
0. 
0. 
0. 
0. 
0. 
1. 
3. 
1. 
0. 
6. 

20. 
1. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
0. 
2. 
1. 
1. 
0. 
1. 
1. 
6. 

49. 
172. 
2. 
6. 
7. 
25. 
29. 
178. 
43. 
20. 
5. 
15. 
44. 
260. 
872. 
76. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
2. 
0. 

25. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
4. 
4. 
41. 
213. 
4. 
1. 
5. 
35. 
24. 
179. 
35. 
16. 
7. 
15. 
58. 
346. 
1027. 

5. 
0. 
0. 
0. 
0. 
2. 
0. 
2. 
0. 
0. 
7. 
22. 
0. 
0. 

HNF-1674 REV. 0 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
3. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
5. 
2. 
51. 
213. 
1. 
5. 
4. 
51; 
22. 
124. 
45. 
12. 
9. 
20. 
66. 

422. 
1362. 

5. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
1. 
5. 
18. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
1. 
3. 
11. 
67. 
185. 

3. 
3. 
5. 
38. 
37. 
74. 
43. 
5. 
5. 
20. 
61. 
531. 
1751. 

0. 
1. 
0. 
0. 
0. 
2. 
0. 
2. 
0. 

7. 
7. 
0. 
0. 

a. 

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
3. 
2. 
0. 
2. 
6. 

59. 
175. 
1. 
3. 
8. 
40. 
45. 
39. 
52. 
6. 
4. 
20. 
98. 
718. 
2018. 

1. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
7. 
9. 
0. 
0. 

511 0. 0 .  
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. 
PU-238 TRACER VALUE 0.000 
STANDARD BOOK NO 46857 
STANDARD VALUE in pCi/mL 1.260E-04 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Corfd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Time/lo40.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg)̂  UEFF %236'1OO/Pu-236 Decay Cortd Value * SPKV 
Pu 239/240 pCiL = (C239)(Pu 236 Decay Con'd Value)(SPKV)(IOOOmUL)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)] 
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I 100) 
Pu 238 VCiIL = [(Pu 238 dpm)(DF)(DDF)(IOOOmUL)I / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)] 
Relative Counting Error = Square Root Of [(II(Pu 236 cpm * min)) + (1 / (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

Pu 2391240 pCi1mL 1.26E-04 DETECTION 
Relative Counting Error = 1.8% LEVELS 

in pCi1mL 
Pu 2391240 -1 7.70E-06 

STANDARD.WBi REV 1.0 

448 

06/14/99 



WORKBOOK PAGE: BLANK2 HNF-1674 REV. 0 , 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Cortd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay TimeI1040.95}] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV'EFF) 
Pu 2391240 pCiIL = (CZ39)(Pu 236 Decay Corr'd Value)(SPKV)(IOOOmUL)(DF)(DDF) I [(C236)(SS)(D g/L)(222000 
Pu 238 dpm = [(Total AT Counts 1 TC) - Bkg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV 'PU 236 Tracer Recov 
Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)j I [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(S 
Relative Counting Error = Square Root of [(11(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 10 

Pu 239/240 pCi/mL < 3.35E-04 DETECTION 
Relative Counting Error - 100.0% LEVELS - 

gll Date: 14-Jun-99 

BLANK.WB1 REV 1. 

449 
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WORKBOOK PAGE: SAM3 
HNF-1674 REV. Q 

FFlClENCY FACl 
WCER PREPAR 
WCER PREPAR 

PU 239 AEA FRAC 0.031 1 

l611PU236cpm II 47.5008 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Coed Value = Pu-236 Preparation Value *[e lo the power of ((-In2 * Decay Time/1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts / TC -6kg) 'C236'1OO/(Pu-236 Decay Coed Value * SPKV * EFF) 
Pu 2391240 PCi/L = (C239)(Pu 236 Decay Coed Value)(SPKV)(1000mUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)] 
Pu 238 dpm = [(Total AT Counts / TC) - Ekg * I/EFF * C238J - (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery / 100) 
Pu 238 pCi1L = [(Pu 238 dpm)(DF)(DDF)(i OOOmUL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)] 
Relative Counting Error = Square Root of [(I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * l o o  

I Relative Counting Error = 7.1% LEVELS 

450 

06/14/99 



Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Con'd Value = Pu-236 Preparation Value "(e to the power of {(-in2 " Decay Time/1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts / TC -6kg) 'C236'1OO/(Pu-236 Decay Cored Value * SPKV * EFF) 
Pu 239/240 VCilL = (C239)(Pu 236 Decay Cortd Value)(SPKV)(1000rnUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpdpCi)] 
Pu 238 dpm = [(Total AT Counts / TC) - Ekg * I/EFF * C2381- (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery I 100) 
Pu 238 pCVL = [(Pu 238 dprn)(DF)(DDF)(1000rnUL)] / [(Pu-236 Tracer Recovery 1100)(2220000 dpm/UCi)(D g/L)(SS)] 
Relative Counting Error = Square Root of [(I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * rnin))] * 1.96 * 100 

r n  gll Date: 14-Jun-99 

I jfr Date: /S&L 99 
SAMPLE.WB1 REV 1.0 u 943128ML U 
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HNF-1674 REV. 0 
WORKBOOK PAGE: SAM5 

Decay Time = Date Counted - Tracer Preparation Dale 
Pu-236 Decay Cortd Value = Pu-236 Preparation Value *[e to the power of ((-In2 * Decay Time/1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -8kg) %236'1OO/(Pu-236 Decay Corr'd Value * SPKV " EFF) 
Pu 239/240 VCVL = (C239)(Pu 236 Decay Corfd Value)(SP~(lOOOmUL)(DF)(DDF) / I(C236)(SS)(D g/L)(2220000 dpm/pCi)] 
Pu 238 dpm = [(Total AT Counts / TC) - Bkg ' VEFF * C2381- (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery / 100) 
Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(IOOOmUL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)] 
Relative Counting Error = Square Root of [(I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100 

99 HPu 2391240 uCi/mL 3.52E-04 1 DETECTION 
gIRelative Counting Error = LEVELS 

3.52E-04 

3.52E-04 
lative Counting Error = 8.7% Pu 238 

SAMPLE.WB1 REV 1.0 
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HNF-1674 REV. 0 

TRACER BOOK N 

TRACER PREPARATION DATE 

ecay Time = Date Counted - Tracer Preparation Date 
u-236 Decay Corfd Value = Pu-236 Preparation Value *[e to the power of ((-In2 * Decay Time/1040.95)] 

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236'1 OO/(Pu-236 Decay Corr'd Value * SPKV * EFF) 
Pu 2391240 pCiL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(IOOOmUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpmIpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * I/EFF * C238] - (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery / 100) 
Pu 238 pCiIL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] / [(Pu-236 Tracer Recovery /400)(2220000 dpm/pCi)(D g/L)(SS)I 
Relative Counting Error = Square Root of [(I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100 

453 
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HNF-1674 REV. 0 

WORKBOOK PAGE: SAM7 I 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Coed Value = Pu-236 Preparation Value *[e to the power of {(-in2 * Decay Time/1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) 'C236'1OO/(Pu-236 Decay Coed Value * SPKV * EFF) 
Pu 2391240 p C i L  = (C239)(Pu 236 Decay Con'd Value)(SPKV)(lOOOrnUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dprnlpci)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * l/EFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery / 100) 
Pu 238 pCi/L = [(Pu 238 dprn)(DF)(DDF)(IOOOrnUL)] I [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D gIL)(SS)] 
Relative Counting Error = Square Root of [(I/(Pu 236 cprn * rnin)) + (1 I (Pu 238 or 239/240 cprn * rnin))] * 1.96 * 100 

454 
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HNF-1674 REV. 0 

WPLE VOLUME in mL 
WPLE DILUTION FACTOR 

WORKBOOK PAGE DUP8 

0.27 
04/1319 
2 3 3 8.0 0 

I 238 cpm 
I 239 cpm 
3 COUNT TIME 

2.37, 
4.37 
48 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay CoWd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Time/1040.95}] 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) %236"1OO/(Pu-236 Decay Codd Value SPKV * EFF) 
Pu 2391240 pCiL = (CZ39)(Pu 236 Decay Con'd Value)(SPKv)(lOOOmUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)] 
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * I/EFF * C238j - (Pu-238 Tracer Value SPKV *Pu 236 Tracer Recovery / 100) 
Pu 238 pCVL = [(Pu 238 dpm)(DF)(DDF)(IOOOmUL)1 I [(Pu-236 Tracer Recovery /100)(2220000 dprn/pCi)(D g/L)(SS)] 
Relative Counting Error = Square Root of [(I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 2391240 cpm * rnin))] * 1.96 * 100 

455 
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worklistdata2 Version ?.0 01/04/99 Page: I 
06/14/99 14:& HNF-1674 REV O 

LABCORE Completed Worklist Report for Wormst# 30043 

Analyse akl Instrument: AB13 Book#: 

Method LA-953-104 RevlMod 
Worklist Comment: U102 G W 1 ,  @PU23901 SS by Ludlurn. Std: l.0mL skm 
Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

1 sm 0 c1pu23901 PU23901 SOLID 1.268-04 1.29E-4 102.381 % R B E W B ~ ~  
1 s m  0 aPU23901 PU2390lT SOLID 100 9.09E+Ol 9 0 . 9 0 0  % Resovery 

2 BLNK-PRBP 0 aPU23901 PU23901 SOLID 1 <3.39%3 U C i I 9  

2 BLNK-PRE 0 WU23901 PU23901E SOLID 1 1.008+02 100.000 uci/g 

3 SAMPLE S99T000963 0 F @PO23901 PU23901T SOLID 9.22Er01 % RBEOVBry 
3 S W L E  S09T00096.3 (I P SPU239 1.988+00 % Ct . Ezrox 

1 STD 0 BPU23901 PU23901B SOLID I 1.758*00 1.750 % Ct EezOr 

2 8 r n - P R g P  0 WlJ23901 PU23901T SOLID 100 9.50%*01 95 .000  %Recovery 

9 9 ~ 0 0 0 9 6 3  o F BPUZSQOI ~023901 SOLID N/A 9.568-02 7.27e-003 nCi/g 

S99T000963 0 P ePU239 1.581 RPD 

S99T000963 0 P WU239 87.600 % Refavery 
1.00 1.88B40 1.880 % Ct Error 4 DUP S99T000963 0 F @PU23901 PU23901E SOLID 

Final page for worklist# 30043 

Analyst Signature Date Analyst Signature Date 

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



06/03/99 10:.?3 , HNF-1674 REV* 0 Page: 1 
ws2 LABCORE Data Entry Template for Worklist# 30043 

Method: LA-953-104 RevIMod 6- \ 
Worklist Comment: U102 GRAB1, @PU23901 SS by Ludlum. Std: l.OmL skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK-PREP 

aPU23901 SOLID 

mPU23901 SOLID . 

3 SAMPLE S99T000963 0 F SPU23901 SOLID 99000200 U-102 GRAB1 
Analytes Requested: PU23901 , PU23901E, PU23901T 

4 DUP S99T000963 0 ‘F aPU23901 SOLID . 

Final page for worklist # 30043 

L-f 2 -77 
Signatufe Date 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
4dT 



Peak 
ID 
l? 
2 
3? 
4 
5? 
6 

HNF-1674 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 
m30043-STD-PU 

File ID: 7a7445.CNF 

Counted on: 6/12/99 @l0:37 
Detector: AEA7 
Geometry number: 1 
Count time: 28806. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
10.2 10.2 

1970.5 1970.5 
40.1 40.1 
140.3 140.3 
35.1 35.1 

2985.7 2985.7 

Peak center 
Initial Final 
476.501 476.501 
361.363 361.363 
302.197 302.155 
286.469 286.419 
269.014 268.744 
227.777 227.777 

FWHM Tau 
Initial Final Initial Final 
14.000 3.957 7.000 3.686 
10.000 2.566 5.000 1.358 
10.000 1.957 5.000 0.916 
8.000 2.358 4.000 2.311 
10.000 3.030 5.000 1.493 
10.000 2.698 5.000 2.135 

Peak 
ID Isotope 
1 
2 Pu236 
3 
4 Th228 
5 
6 Pu239 

Pu240 

Totals: 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err Activity 
Frac Exp. Obs. Diff. FWHM Rate C/m e95 d/m uCi/ea 
???? 6.288 0.22 19.1 

???? 5.486 0.96 9.2 

???? 5.332 0.89 10.8 

0.410 5.755 5.758 -.0030.01 46.53 1.3 197.9 0.8923-04 

0.022 5.400 5.413 -.0130.01 2.47 6.1 14.5 0.6543-05 

0.522 5.147 5.143 0.0040.01 59.23 1.2 246.9 0.lllE-03 
5.144 5.143 0.001 246.9 0.lllE-03 ----- - - - - - - - - - 

0.954 <--valid peaks only--> 108.23 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2399 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
54478.0 100.000 
54477.9 100.000 
52959.5 97.213 
1518.5 2.787 



Spectrum 7a7445,CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 

HNF-1674 RRI. 0 

Display Max.: 18159.6 

... 6.. ......................... 6 ...................................................................... 6 . . . .6.. . . 
5 
5 
5 
5 . .4  
4 
3 
3 

2 
. 2  ......... 2.. ................................ 2 ................................. 2. .. 

'459 



HNF-1674 REV. 0 
, . .  . 
Raw Data'Dump'for AEA Spectrum: 7a7445.CNF 
1 0. 
11 0. 
21 0. 
31 0. 
41 0. 
51 1. 
61 2. 
71 0. 
81 2. 
91 0. 
101 0. 
111 1. 
12 1 1. 
131 4. 
14 1 3. 
151 5. 
161 3. 
17 1 7. 
181 8. 
191 9. 
201 23. 
211 127. 
221 763. 
231 1198. 
241 5. 
251 5. 
261 13. 
271 36. 
281 39. 
291 14. 
301 36. 
311 2. 
321 5. 
331 21. 
341 71. 
351 822. 
361 2450. 
371 2. 
381 0. 
391 1. 
401 1. 
411 1. 
421 1. 
431 1. 
441 0. 
451 0. 
461 1. 
471 3. 
481 4. 
491 0. 

- 
0. 
0. 
0. 
3. 
0. 
1. 
1. 
1. 
0. 
1. 
3. 
3. 
1. 
3. 
5. 
3. 
1. 
3. 
3. 

14. 
33. 

141. 
954. 
358. 

3. 
6. 

12. 
19. 
52. 
11. 
32. 
6. 
11. 
23. 
75. 

959. 
2597. 

3. 
1. 
1. 
1. 
1. 
1. 
3. 
0. 
2. 
0. 
4. 
5. 
0. 

- 
0 .  0 .  
0 .  0 .  
0. 0. 
1. 2. 
1. 1. 
0. 3. 
2. 1. 
0. 0. 
1. 3. 
3. 1. 
1. 3. 
1. 0. 
2. 0. 
2. 5. 
1. 2. 
3. 6. 
4. 1. 
7. 4. 
6. 11. 
12. 12. 
31. 42. 

207. 262. 
1277. 1650. 

68. 17. 
1. 5. 
10. 12. 
16. 15. 
15. 14. 
97. 118. 
15. 16. 
21. 28. 
5. 6. 
5. 15. 
18. 21. 

107. 113. 
900. 764. 
2047. 1245. 

0. 1. 
0. 2. 
3. 1. 
3. 1. 
1. 0. 
1. 0. 
3. 1. 
1. 0. 
0. 0. 
1. 0. 
10. 4. 
4. 1. 
1. 0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 -. 
0. 
2. 
3. 
3. 
2. 
3. 
5. 
7. 
11. 
9. 
15. 
47. 
346. 

2338. 
9. 
3. 

10. 
23. 
9. 

143. 
10. 
30. 
8. 
6. 

24. 
144. 
708. 
414. 
1. 
3. 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
2. 
7. 
1. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
1. 
2. 
2. 
0. 
3. 
2. 
0. 
2. 
4. 
2. 
19. 
31. 

445. 
2940. 

5. 
7. 
5. 

38. 
15. 

185. 
12. 
7. 
3. 

12. 
31. 

170. 
782. 
71. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
0. 
2. 
16. 
0. 
0. 

0. 
1. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
5. 
3. 
2. 
7. 

12. 
22. 
52. 

537. 
3455. 

5. 
7. 
5. 

39. 
15. 

199. 
15. 
7. 
2. 
13. 
31. 

241. 
896. 
15. 
1. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 

12. 
1. 
1. 

0 .  
0. 
0. 
0. 
1. 
3. 
2. 
1. 
3. 
2. 
0. 
3. 
1. 
2. 
3. 
5. 
4. 
8. 
11. 
14. 
59. 

602. 
3802. 

4. 
6. 
8. 
36. 
22. 
155. 
19. 
3. 
4. 
16. 
33. 

331. 
1237. 

3. 
2. 
1. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
2. 
10. 
0. 
0. 

0. 
1. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
3. 
1. 
1. 
4. 
2. 
5. 
5. 
6. 

12. 
32. 
84. 
655. 

3467. 
5. 
6. 
10. 
45. 
31. 
87. 
16. 
7. 
11. 
13. 
49. 

496. 
1557. 

5. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
4. 
5. 
0. 
2. 

0. 
1. 
1. 
1. 
0. 
2. 
1. 
1. 
1. 
1. 
1. 
1. 
2. 
2. 
0. 
3. 

10. 
5. 
10. 
22. 
106. 
684. 

2492. 
7. 
9. 
7. 
44. 
37. 
40. 
18. 
8. 
7. 
12. 
45. 
659. 

2010. 
0. 
4. 
2. 
1. 
0. 
0. 
1. 
0. 
0. 
1. 
2. 
2. 
0. 
0. 

511 0. 0. 



HNF-1674 REV. O 

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 

Peak 
ID Isotope 
1 Pu236 

Cm243 
2 
3 Th228 
4 

Totals: 

DATA REDUCTION REPORT 

SAMPLE 
WL30043-BLK-PU 

File ID: 8a8430.CNF 

Counted on: 6/12/99 @10:38 
Detector: AEA8 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
1575.5 1575.5 361.766 361.766 8.000 2.345 
31.1 31.1 302.620 302.578 8.000 0.037 
108.3 108.3 286.854 286.854 10.000 2.687 
30.5 30.5 269.699 269.637 10.000 2.577 

AEA 
Frac 
0.916 

???? 
0.050 
0.015 

0.981 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid 
Exp. Obs. Diff. FWHM 
5.755 5.760 -.0050.01 
5.779 5.760 0.019 

5.487 
5.400 5.415 -.0150.01 

5.336 0.01 

<--valid peaks only--> 
- 

Count %err 
Rate c/m @95 

34.73 1.5 

0.05 40.2 
1.88 6.5 
0.58 12.7 . - - - - - - - - 

37.19 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 
Energy range (MeV): 4.095 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2209 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Tau 
Initial Final 
4.000 1.356 
4.000 3.815 
5.000 3.388 
5.000 2.236 

Activity 
d/m ucijea 
160.4 0.7233-04 
215.4 0.9703-04 

12.0 0.5403-05 
2.6 0.117E-05 

Total 
18203.0 
18203.0 
17878.1 
324.9 

% Recovery 
100.000 
100.000 
98.215 
1.785 

Analyzed by: 
VR 

461 



HNF-1674 REV. 0 
Spectrum 8a8430.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 

4 
4 
4 . . . . 3  
. 3  

............... l.... ...................................................... 1 

....................................................................l. 
l.... 

7596.0 



HNF-1674 REV. 0 
Raw Data Dump for 
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 

0 .  
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
3. 
2. 
38. 
22. 
11. 
6. 
2. 
0. 
6. 

33. 
594. 
1864. 

3. 
2. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
5. 
0. 

511 0. 

- 
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
1. 
2. 
1. 
1. 
5. 
18. 
30. 
7. 
15. 
0. 
4. 
8. 
42. 
671. 

2050. 
2. 
1. 
0. 
0. 
0. 
0. 
3. 
0. 
1. 
0. 
6. 
0. 
0. 
0. 

AFA Spectrum: 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
2. 
3. 
4. 
2. 
0. 
5. 
7. 
16. 
60. 
9. 
14. 
1. 
3. 
6. 

40. 
681. 
1918. 

0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
2. 
9. 
0. 
0. 

0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 
3. 
1. 
0. 
6. 
9. 
9. 
71. 
9. 
13. 
2. 
5. 
8. 
56. 
584. 
1188. 

1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
6. 
1. 
1. 

8a8430.CNF 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
4. 
0. 
0. 
1. 

18. 
3. 

102. 
6. 
13. 
0. 
9. 
11. 
89. 
497. 
464. 
0. 
3. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
6. 
1. 
0. 

0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
2. 
1. 
0. 
1. 
0. 
0. 
0. 
2. 
2. 
4. 
0. 
0. 
5. 
11. 
1. 

125. 
8. 
4. 
1. 
6. 
7. 
74. 
523. 
106. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
9. 
0. 
0. 

0. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
3. 
0. 
1. 
4. 
22. 
6. 

146. 
12. 
2. 
0. 
6. 

23. 
159. 
573. 
17. 
2. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
6. 
0. 
2. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
1. 
2. 
0. 
1. 
0. 
1. 
4. 
3. 
3. 
4. 
32. 
13. 
131. 
10. 
1. 
2. 
4. 
12. 

213. 
791. 
4. 
1. 
0 .  
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
5. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
1. 
2. 
0. 
1. 
1. 
1. 
0. 
0. 
3. 
1. 
0. 
2. 
4. 
38. 
9. 
80. 
6. 
2. 
2. 
7. 
16. 
309. 
1082. 

3. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
0. 
5. 
1. 
0. 

0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
3. 
2. 
3. 
1. 
1. 
4. 
40. 
17. 
44. 
12. 
4. 
3. 
8. 
16. 

425. 
1387. 

1. 
2. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
3. 
0. 
0. 

463 
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222-5 Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 
S99T000963-SAM-P 

File ID: 9a9331.CNF 

Counted on: 6/12/99 @10:40 
Detector: AEA9 
Geometry number: 1 
Count time: 28806. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
1 1795.6 1795.6 361.433 361.433 8.000 2.632 
2 345.3 345.3 302.668 302.666 10.000 2.866 
3 94.6 94.6 286.944 286.303 10.000 2.056 
4? 32.1 32.1 269.023 268.777 8.000 2.202 
5 1874.7 1874.7 227.907 227.907 10.000 3.402 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 Th228 
4 
5 Pu239 

Pu240 

Totals: 

Tau 
Initial Final 
4.000 1.459 
5.000 1.265 
5.000’ 3.488 
4.000 1.754 
5.000 2.632 

Activity 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 dim uci / ea- 
0.440 5.755 5.759 -.0040.01 41.59 1.4 180.3 0.8123-04 
0.098 5.487 5.488 -.0010.01 9.26 2.9 54.6 0.2463-04 

5.479 5.488 -.009 41.9 0.1893-04 
0.015 5.400 5.413 -.0130.01 1.40 12.9 8.4 0.3773-05 

0.428 5.147 5.145 0.0020.02 40.37 1.4 171.5 0.7733-04 
5.144 5.145 -.001 171.5 0.7733-04 

???? 5.333 0.60 14.7 

----- - - - - - - - - - 
0.981 <--valid peaks only--> 92.63 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0046)*Channel 
Energy range (MeV): 4.096 TO 6.451 

(Data reduction compression factor: 1.) 
Efficiency = 0.2354 CPMIDPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total % Recovery 
45341.0 100.000 
45341.0 100.000 
44756.6 98.711 
584.4 1.289 

f w a l y z e d  by: 



HNF-1674 REV. 0 
Spectrum 9a9331.CNF 

1 Legend: Raw = .... Modeled Peaks = l,21..l etc Display Max.: 11967.4 

.. .5. ......................... 5 

......................................................................5 ........ 5.. 
4 
4 

23.. 
3...2. ........... 2 .. .2 
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HNF-1674 REV. 0 
, .  . 

Raw Data'Dump'for AFA Spectrum: 9a9331.CNF 
1 0. 

11 0. 
21 0. 
31 0. 
41 0. 
51 1. 
61 0. 
71 1. 
81 0. 
91 1. 
101 0. 
111 1. 
121 0. 
131 4. 
141 3. 
151 3. 
161 0. 
17 1 1. 
18 1 4. 
191 3. 
201 15. 
211 60. 
221 574. 
231 1062. 
241 3. 
251 7. 
261 13. 
271 32. 
281 36. 
291 91. 
301 322. 
311 1. 
321 3. 
331 7. 
341 47. 
351 689. 
361 2223. 
371 0. 
381 0. 
391 0. 
401 0. 
411 0. 
421 0. 
431 0. 
441 0. 
451 0. 
461 0. 
471 2. 
481 4. 
491 0. 

- 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
2. 
2. 
1. 
5. 
1. 
3. 
2. 
4. 
2. 
10. 

101. 
694. 
547. 
1. 
6. 
8. 
16. 
71. 
126. 
427. 

2. 
2. 
7. 

55. 
752. 

2323. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
9. 
1. 
0. 

~ 

0 .  0. 
0. 0. 
0. 2. 
1. 0. 
0. 1. 
0. 0. 
1. 1. 
0. 0. 
0. 0. 
0. 0. 
2. 3. 
2. 0. 
1. 1. 
5. 2. 
5. 7. 
1. 2. 
3. 1. 
2. 1. 
2. 3. 
4. 3. 
6. 10. 

103. 164. 
851. 1109. 
276. 125. 

3. 2. 
6. 6. 

12. 22. 
16. 15. 
84. 113. 
127. 132. 
423. 394. 

2. 4. 
0. 6. 
8. 8. 

74. 95. 
758. 650. 
1950. 1177. 

0. 0. 
0. 0 .  
0 .  0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 0. 
0 .  0 .  
0 .  0. 
0. 0. 
6. 14. 
1. 2. 
0. 0. 

0. 
0. 
3. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
1. 
2. 
1. 
6. 
1. 
5. 
2. 
2. 
11. 
16. 

214. 
1456. 

26. 
2. 
2. 
17. 
15. 

137. 
157. 
285. 

4. 
9. 
14. 

110. 
663. 
459. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
11. 
2. 
0. 

0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
3. 
1. 
2. 
0. 
1. 
3. 
7. 
6. 
2. 
0. 
3. 
7. 

28. 
273. 
1863. 

8. 
3. 
10. 
26. 
6. 

193. 
166. 
139. 

4. 
5. 
18. 

174. 
688. 
127. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 

10. 
0. 
0. 

0. 0. 
1. 3. 
0. 0. 
0. 0. 
1. 0. 
2. 0. 
1. 1. 
0. 1. 
0. 2. 
1. 0. 
1. 1. 
1. 1. 
3. 2. 
2. 3. 
4. 6 .. 
4. 3. 
2. 4. 
3. 1. 
6. 3. 
7. 6. 
34. 33. 

322. 367. 
2168. 2324. 

3. 1. 
4. 1. 
7. 5. 
39 * 42. 
18. 20. 

181. 151. 
151. 170. 
42. 12. 
3. 2. 
6. 3. 

24. 16. 
205. 241. 
866. 1041. 
18. 6. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 1. 
2. 0. 
0. 0. 
1. 0. 
0. 0. 
1. 1. 
8. 9. 
0. 0. 
0. 0 .  

0. 
2. 
2. 
0. 
0. 
1. 
1. 
0. 
2. 
0. 
2. 
0. 
2. 
6. 
5. 
0. 
2. 
2. 
9. 
14. 
40. 

440. 
2161. 

2. 
3. 
2. 

45. 
35. 

127. 
196. 

5. 
6. 
7. 

25. 
411. 
1404. 

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
3. 
5. 
0. 
0. 

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

44. 
488. 
1651. 

1. 
4. 
6. 

53. 
35. 
91. 

274. 
2. 
3. 

12. 
31. 

534. 
1843. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
4. 
0. 
0. 

511 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 
S99T000963-DUP-P 

File ID: 10a1068.CNF 

Counted on: 6/12/99 @10:41 
Detector: AEAlO 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 
1731.4 1731.4 360.998 360.998 10.000 2.945 
319.1 319.1 302.425 302.417 10.000 3.467 
88.0 88.0 287.128 286.315 8.000 2.015 
26.3 26.3 270.057 269.259 8.000 2.216 

1791.8 1791.8 228.024 228.023 12.000 3.750 

Peak 
ID 
1 
2 
3 
4? 
5 

Tau 
Initial Final 
5.000 1.322 
5.000 1.226 
4.000 2.077 
4.000 0.986 
6.000 2.205 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 Th228 
4 
5 Pu239 

Pu240 

Frac Exp. Obs. Diff. FWHM 
0.439 5.755 5.750 0.0050.01 
0.097 5.487 5.481 0.0060.02 

0.014 5.400 5.407 -.0070.01 

0.421 5.147 5.139 0.0080.02 

5.479 5.481 -.002 

???? 5.328 

5.144 5.139 0.005 ----- - 
0.970 <--valid peaks only--> 

Rate c/m @95 d/m uci/ea- 
46.22 1.3 207.2 0.9343-04 
10.16 2.8 62.0 0.2793-04 

47.5 0.2143-04 
1.45 14.0 9.0 0.4033-05 
0.67 16.2 

44.25 1.3 194.4 0.8763-04 
194.4 0.8763-04 .------ -- 

102.08 Totals: 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 
Energy range (MeV) : 4.090 TO 6.445 

(Data reduction compression factor: 1.) 
Efficiency = 0.2276 CPMIDPM 

TOTAL COUNT DATA: 

Total 
50495.0 
50495.0 
49322.5 
1172.5 

Item 
Raw spectrum 
Smoothed 
composite fit 
Residuals 

% Recovery 
100.000 
100.000 
97.678 
2.322 

Analyzed by: 467 



, . .  - HNF-1674 REV. 0 
Spectrum 10a1068.CNF 

1 Legend: Raw = .... Modeled Peaks = lf2f.., etc Display Max.: 11806.2 
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Raw Data ,Dump. for AEA Spectrum: 10a1068. CNF 
1 0. 

11 0. 
21 0. 
31 0. 
41 0. 
51 1. 
61 1. 
71 1. 
81 0. 
91 1. 
101 3. 
111 0. 
121 4. 
131 1. 
141 2. 
151 6. 
161 5. 
171 11. 
181 7. 
191 16. 
201 41. 
211 143. 
221 716. 
231 1159. 
241 2. 
251 15. 
261 14. 
271 47. 
281 72. 
291 105. 
301 327. 
3 11 12. 
321 17. 
331 47. 
341 125. 
351 783. 
361 2151. 
371 1. 
381 0. 
391 0. 
401 0. 
411 0. 
421 0. 
431 0. 
441 0. 
451 0. 
461 1. 
471 3. 
481 2. 
491 0. 
511 0. 

~ 

0. 
0. 
1. 
0. 
0. 
2. 
1. 
1. 
0. 
2. 
1. 
3. 
3. 
0. 
2. 
1. 
5. 
9. 
8. 

26. 
51. 
175. 
826. 
675. 

3. 
5. 
17. 
32. 
88. 
114. 
350. 
13. 
16. 
38. 

151. 
842. 

2001. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
4. 
4. 
2. 
0. 
0. 

0. 
0. 
1. 
1. 
2. 
1. 
0. 
0. 
0. 
1. 
2. 
2. 
7. 
4. 
10. 
5. 
4. 
10. 
13. 
17. 
52. 
199. 
932. 
372. 

5. 
13. 
20. 
29. 
117. 
138. 
372. 
12. 
21. 
40. 
148. 
881. 
1626. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
4. 
0. 
0. 

0. 
0. 
1. 
0. 
0. 
1. 
0. 
2. 
2. 
0. 
1. 
4. 
1. 
4. 
9. 
7. 
1. 
9. 
11. 
23. 
66. 

241. 
1232. 
127. 

3. 
4. 

20. 
23. 
140. 
172. 
363. 
11. 
23. 
45. 
198. 
771. 
956. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
3. 
6. 
0. 
0. 

0. 
0. 
1. 
0. 
2. 
1. 
2. 
0. 
0. 
0. 
0. 
3. 
1. 
1. 
5. 
4. 
4. 
8. 
18. 
32. 
55. 

308. 
1505. 

40. 
1. 
18. 
35. 
38. 

160. 
173. 
254. 
11. 
21. 
61. 

231. 
761. 
395. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
2. 
14. 
1. 
0. 

0. 
0. 
2. 
1. 
0. 
1. 
1. 
2. 
1. 
0. 
1. 
1. 
2. 
3. 
6. 
5. 
4. 
10. 
13. 
36. 
68. 

364. 
1710. 
11. 
5. 
10. 
39. 
28. 
175. 
175. 
139. 
13. 
25. 
68. 

289. 
886. 
88. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
3. 
6. 
1. 
0. 

0. 
0. 
2. 
3. 
2. 
0. 
3. 
1. 
1. 
1. 
1. 
2. 
2. 
1. 
6. 
2. 
10. 
8. 

12. 
49. 
99. 

424. 
1986. 

8. 
7. 
10. 
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3EST DILUTION FACTOR 
ACER BOOK NO 
iTECTOR NUMBER 

\T COUNT TIME (MIN) 
3ACKGROUND in cpm (Bk 
'U 236 cpm 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Coed Value = Pu-236 Preparation Value '[e lo the power of ((-In2 * Decay Time11040.95)1 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg)' IIEFF 'C236'1001Pu-236 Decay Corfd Value * SPKV 
Pu 2391240 pCiL = (C239)(Pu 236 Decay Corfd Value)(SP~(lOOOmUL)(DF)(DOF) I [(C236)(SS)(2220000 dpm1lrCi)l 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * IIEFF * C2381. (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I 100) 
Pu 238 pCilL r [(Pu 238 dpm)(DF)(DOF)(lOOOmUL)] I [(Pu-236 Tracer R e v e r y  1100)(2220000 dpml~Ci)(O glL)(SS)l 
Relative Counting Emr  = Square Root Of [(II(Pu 236 cpm + min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 
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HNF-1674 REV. C 
WORKBOOK PAG 

PU 238 AEA FRAC (C238) 1 0.006 
DF PU 239 AEA FRAC (C239) 11 0.000 

SAMPLE VOLUME in mL 
SAMPLE DILUTION FACTOR 

IPU-238 TRACER VALUE 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95)] 
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)'C236*1 OO/(Pu-236 Decay Corr'd Value * SPWEFF) 
Pu 239/240 pCi/g = (C239)(Pu 236 Decay Corfd Value)(SPKv)(lOOOmUL)(DF) / [(C236)(SS)(D g/L)(2220000 dpm/~Ci)l 
Pu 238 dpm = [(Total AT Counts / TC) - Bkg ' I/EFF * C2381- (Pu-238 Tracer Value 'SPKV'Pu 236 Tracer Recovery / 100) 
Pu 238 V C i g  = [(Pu 238 dpm)(DF)(IOOOmUL)~ / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)I 
Relative Counting Error = Square Root of [(I/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100 

BLANK.WB1 REV 1.0 
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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 pCilg = (C239)(Pu 236 Decay Corfd Value)(SPKv)(lOOOmUL)(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 Remvery I 100) 
Pu 238 pciig = [(Pu 238 dpm)(DF)(IOOOmUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
Relative Counting Enor = Square Root of [(II(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 
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cay Time = Date Counted - Tracer Preparation Date 
-236 Decay Codd Value = Pu-236 Preparation Value +[e lo the power of ((-In2 * Decay Time11040.95)1 
236 Tracer Recovery = (Tot91 AT Counts I TC -8kg) 'C236'1OOI(Pu-236 Decay Corfd Value * SPKV' EFF) 
2391240 pciig = (C239)(Pu 236 Decay Codd Value)[SPKV)(lOOOmUL)(DF) I [(C236)(SS)(D gIL)(2220000 dpmlpCi)l 
238 dpm = [(Total AT Counts I TC) - 8kg * IIEFF * C2381- (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery 1100) 
238 pcilg = [(Pu 238 dpm)(DF)(IOOOrnUL)] I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)] 
lative Counting Error = Square Root of [(II(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

;""1I~u 238 pci/g 2.171 

7.66E-03 
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OPPORTUNISTIC ANALYTES 

APPENDIX A 
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