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2224 ANALYTICAL SERVICES 

WASTE COMPATIBILITY SAFETY ISSUES AND FINAL RESULTS 
FOR TANK 241-AP-103 GRAB SAMPLES 

Customer 
DD 

3AP-97-2 

3AP-97-3 

3AP-97-4 

Summarv 

Three grab samples (3AP-97-2, 3AP-97-3, and 3AP-97-4) were taken from Riser 1 of Tank 241- 
AP-103 on August 21, 1997, and received by 2 2 2 4  Laboratory on August 22, 1997. These 
samples were analyzed in accordance with Compatibility Grab Sampling and Analysis Plan for 
Fiscal Year 1997 (TSAP) (Field, 1997) and Data Quality Objectives for Tank Farms Waste 
Compatibility Program (Mulkey et. al., 1995) (DQO) in support ofthe Waste Compatibility 
Program. No notifications were required based on sample results. 

Appearance and Sample Breakdown 

Attachment 1 illustrates subsamples generated in the laboratory for analyses and identifies their 
sources. Furthermore, this reference relates tank farm identification numbers to their 
corresponding 2 2 2 4  Laboratory Information Management System sample numbers. 

Table 1 summarizes appearance information and over-the-top (OTR) dose readings performedbn 
each sample. For each sample, two 20 mL subsamples were created for inorganic and 
radiochemical analyses. 

Lab Color Clarity Organic Solids OTR 

S97T001992 Light Clear None Trace I so 

S97T001993 Light Clear None Trace IS0 

S97T001994 Light Clear None Trace I so 

ID Layer ( W / I - 1 R )  

Yellow 

Yellow 

Yellow 

Table 1. Appearance and OTR for 241-AP-103 Liquid Grab Samples 

3 
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Analvtical Results 

The Data Summary Table (Table 2) included in this report compiles analytical results and 
applicable action limits associated with each subsample. 

Liquid subsamples that were prepared for analysis by an acid adjustment of the direct subsample 
are indicated by a "D" in the A# column in Table 2. 

Compatibility Program Concerns 

Differential Scanning Calorimetry (DSC) - Energetics Decision Rule 

The exothermic energy based on dry weight of the subsample was calculated for all subsamples. 
The average of the thermogravimetric analysis (TGA) results for each subsample was used in the 
dry weight correction for that subsample. There were no exceptions to the quality control (QC) 
parameters stated in T S N  for these samples. 

For waste compatibility energetics decision concerns, the exotherdendotherm ratio must be less 
than one (1). Exotherm results for all subsamples were 0.00 Jlg. Thus, this requirement was . 
satisfied for all subsamples. 

Nitrate (NO3-), Hydroxide (OH-), and Nitrite (NO2-) - Corrosion Decision Rule 

Results with respect to waste compatibility corrosion rules are presented in Table 3. This table 
presents N03-, OH-, and N02- results in p g / d  and molarity (M) units. The spreadsheet 
compares results to the concentration ranges specified in DQO. A "YES"  will appear in the 
appropriate space for a condition that is met. Based on the N03- concentration, only one of three 
sets of conditions must be met for OH- and N02- concentrations. A "NO" appearing in the 
space is indicative of a condition not met. All conditions for corrosion control were satisfied. 

Plutonium (239/240Pu) - Criticality Decision Rule 

All 239/240Pu results were below the lower criticality prevention limit of 0.001 g L  stated in 
DQO. There were no exceptions to the QC parameters stated in TSAP for these subsamples 

Uranium (U) - Criticality Decision Rule 

U analysis was performed to evaluate criticality safety for waste transfers. Reconciling the U 
concentration with the 239Pu equivalents will be provided by the Tank Waste Remediation 
Systems (TWRS) Technical Basis Group, and are not considered in this report. 

4 
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Inorganic Analyses 

Thermogravimetric Analysis (TGA) 

TGA results were typically determined by summing weight loss steps below 200°C. Weight loss 
steps above this were not used to determine the result. More information may be obtained by 
examining the raw data. There were no exceptions to the QC parameters stated in TSAP for 
theses subsamples. 

Specific Gravity (Sp.G) 

There were no exceptions to the QC parameters stated in TSAP for these subsamples. 

PH 

There were no exceptions to the QC parameters stated in TSAP for these subsamples 

Ion Chromatography (IC) 

Only chloride (‘21-), fluoride (F-), phosphate (PO4-), sulfate (SO4-), nitrate (N03-), and nitrite. 
(NO2-) were reviewed for QC in accordance with TSAP. Results are included in Table 2. All 
other analyte results are presented in Appendix A These results are opportunistic, and do not 
have customer defined QC parameters. Any anomalies associated with the results are not 
discussed. 

The F- spike recovery for the subsample of 3AP-97-2 (S97T002009) was 135.3%, respectively. 
This elevated recovery was due to organic acid interference. No reruns were requested. 

Inductively Coupled Plasma Spectrophotometry (ICP) 

Only aluminum (AI), Iron (Fe), and sodium (Na) were reviewed for QC in accordance with 
TSAP. Results are included in Table 2. All other analyte results are presented in Appendix A 
These results are opportunistic, and do not have customer defined QC parameters. Any 
anomalies associated with the results are not discussed. 

The Na spike recovery shown in Table 2 for the subsample of 3M-97-2 (S97T002009) is invalid 
because the spike concentration (1 ppm) is too low in comparison to the sample concentration 
(less than 25%). A second spike with an analyte level of 10 ppm was performed, and the resulting 
spike recovery was 97.1%. This calculation can be found in the raw data. 

5 
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Total Inorganic Carbon (TIC)/Total Organic Carbon (TOC) 

There were no exceptions to the QC parameters stated in TSAP for these subsamples. 

Radionuclide Analvses 

Americium (241Am) 

There were no exceptions to the QC parameters stated in TSAP for these subsamples. 

Strontium 90 (90Sr) 

There were no exceptions to the QC parameters stated in TSAP for these subsamples. 

Gamma Energy Analysis (GEA) 

Only Cesium-I37 (0137)  results were reviewed for QC in accordance with TSAP. Results are 
included in Table 2. All other analyte results are presented in Appendix A. These results are 
opportunistic, and do not have customer defined QC parameters. Any anomalies associated with 
the results are not discussed. There were no exceptions to the QC parameters stated in TSAP 'for 
these subsamples. 

6 
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Procedures 

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

Liquid 

Liquid 

Liquid 

Liquid 

Table 4. Analytical Procedures 

NIA 

NIA 

NIA 

NIA 

' Analysis 

DSC 

TGA 

Sp.G 

PH 

OH- 

IC 

ICP 

TOC 

TIC 

2391240Pu 

241Am 

Preparation 
Procedure + Matrix 

Liquid I NIA 

Liquid NIA 

Liquid 

,+- Liquid 

Liquid NIA 

LA-514-114Rev.D-l 

LA-514-114Rev. D-l 

LA-510-1 12Rev.D-1 

LA-212-106 Rev. B-0' 

LA-21 1-102 Rev. C-0 

LA-533-105 Rev. D-l 

LA-505-161 Rev. C-2 

LA-344-105 Rev. E-0 

LA-342-100 Rev. E-0 

LA-953-104 Rev. B-0 

LA-953-104 Rev B-0 

7 



HNF-SD-WM-DP-262, REV. 0 

GEA Liquid N/A 

90Sr Liquid NIA 

U Liquid NIA 

LA-548-121 Rev. F-0 

LA-220-101 Rev. D-l 

LA-925-009 Rev. B-0 

Notes: 

N/A 
DSC 
TGA 
Sp.G. 
OH- 
IC 
ICP 
TOC 
TIC 
239/240Pu 
241Am 
GEA 
"Sr 
U 

not applicable (these are direct samples) 
differential scanning calorimetry 
thermogravimetric analysis 
specific gravity 
hydroxide 
ion chromatography 
inductively coupled plasma 
total organic carbon 
total inorganic carbon 
plutonium 239/240 
americium 241 
gamma energy analysis 
strontium-90 
uranium 

8 
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Attach m en t 1 
AP-103 GRAB SAMPLE BREAKDOWN 

Riser 1 
644 inches 

90 degrees E 

S97T001992 

3AP-97-2 

S97T002009 S97T002010 
DSC EA: cs137 
TGA PU.239/240 
TOC Sr.90 
TIC Am.241 

ICP A. Fe. Na 
IC: anion; 

OH 
Sp.G 

U 

PH 

210 degrees SW 

S97T001993 

3AP-97-3 

-1 S97T002012 
DSC 
TGA 
TOC 
TIC 

ICP: 4, Fe. Nu 
IC anions 

!; 
Sp.G 

U 

GEA: Co137 
Pu-239/240 

Sf-90 
Am.241 

330 degrees NW 
3A P- 97 - 4 

S97T001994 

6 
k 
p 
ra m 

-0 

Q) 

S97T002013 S97T002014 0 .s 

DSC EA: Cs137 ' 
TGA Pu.2391240 
TOC Sf-90 
TIC Am-241 

ICP Al. Fe. Na 
I C  anions 

PH 
OH 

Sp.G 
U 
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01-act-1997 07:35:08 Page: 1 
A-0002-1 

Table 2.  Data Sumnary Table 
AP-103 GRAB1 

CORE NUMBER: n l a  
SEGMENT #: 3AP-97-2 

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



01-oct-1997 07:35:22 
A-0002-1 

Table 2. Data Sumnary Table 
AP-103 GRAB1 

Page: 2 

CORE NUMBER: n/a 
SEGMENT #: 3AP-97-3 

SEGMENT PORTION: Supernate 
I I I I I 

m rn 
5 
0 



01-act-1997 07:35:34 
A-0002-1 

Page: 3 

Table 2. Data S u m r y  Table 
AP-103 GRAB1 

CORE NUMBER: n l a  
SEGMENT #: 3AP-97-4 

SEGMENT PORTION: Supernate 

R 
5 
0 
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CHAIN-OF-CUSTODY RECORD FOR CPO 1 c 

Concenmtbn 

- x-tlay 
C. Date Sample Collected $ *Zl-q7 
D. Tlnu Sample Coll.et*d - P.RId Simple 

- Retrieved Panlml Ssmpls Snake Len@ ret- 
l Field Commanu: 

N 
3 

h / 

IS) Seal Intact Upon Releard 

F 

(11) S e d  Numbar AND CaaWPip SERIAL Numbar 6qv.. U N O  I 
.. 

coM1stant Mth tM1 record? (Block 6 & Ob1 
.~ 
P 

1121 Laboratory Commanta: w 

R ,< 
0 

fz 
0 - 
ro 
P 

- 
-0 - 
\ - 

BC.6001-326 (071971 TAIBUTION O r l ~ l n s l ~  Laboratory Copy. Sc.mpllng Opsrsllana 



CHAIN-OF-CUSTODY RECORD FOR CPO b si I .^. .._,__ _,- ua 
1 Sample Numbsf 

3AP-97-z 1 K' 

i A, 
i7;; 

I Shionmnt DeIcnpIlon: 

A. Work Package Number -97- M 2&2 
8. CazkIpIo See1 Number 12457 
C. Date Sample Collected @*21-97 

D. nma sampla CoIIacted I %41 h e  

~ Uthlum Bromlde U d  

Amount 

Concentdon 

I X.Ray 

- Pan181 Sample 

l\h 

U d  
U d  

I F 
101 S a d  Imen Upon Receipt? U N O  

1 1 )  Seal Number AND CatklPlg SERIAL Number 
condnmm with thls record? (mock 6 8 6b) e [7 .. 

0 - 12) Laboratory Commnts: a= 
s= 

P c- 

r\: 
N 
N cn 

r- 
>p m 

z.= 
0 
0 e 

N 9 

m %- 
0 
z=4 cn 

A d' 

, ' .- 

5) Rslinqulnhed BY ISign and PAINT) 
I N 

\ 

I- 
1271 DatslTlme (28) R O C O ~ V ~ I  Comments 126) Racalvad eV ISign and PRINT) 

STRIEUIION: original - Labomlory Copy ~ Ssmpllng Opamtlonr ECWIDI-326 (07l97) 



I No. 

Amount w 

a+ 
Concantnitlon 

- X-Ray 

- PaRlaI Sample n d  
. RePIeVed PoRI~I Sample Stroke Length 

l 

qf 
I 0' 
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TABLE 3. WASTE COMPATIBILITY CORROSION RULES 

3.0 M c [NO31 <= 5.5 M?I 0.3 <= [OH] < 10 M? >= 1.2 M? 

I 
3.0 M < [NO31 <= 5.5 M?] 0.3 <= [OH] c 10 M? >= 1.2 M? f 

I I I t 
OH 1258E+02 I 0015 I 
NO2 1 1 63Et03 I 0 035 

b 
11.0 M < [NO31 C= 3 0 M7IO 1 M * [NO31 C= [OH] < 10 M 7" 0.4 ' [NO317 

3.0 M c [NO31 <= 5.5 M?I 0.3 <= [OH] < 10 M? >= 1.2 M? 
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Page: 1 
HNF-SD-WM-DP-262, REV. 0 . wo&lirpt Verswn 2.1 05/15/95 

08/29/97 13.44 LABCORE Data Entry Template for Worklist# 20108 

Instrument: DSCO 3 Book # /a &//y -&' 
Method: LA-514-114 Rev/Mod D - I ~ , . 
Worklist Comment: AP-103 DSC, RUN UNDER N2. RCJ 

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

1 STD DSC-03 LIQUID 3 8 6  26.6' NIA Joulesfg 

Jouleslg 97000600 AP-103 GRABl 2 SAMPLE S5'7T002009 0 DSC-03 LICUIO NIA 0 

N/A Jouleslg 97000600 AP-103 GRAM 3 DUP S97T002009 0 OSC-03 LIQUID 3 0 

97000600 AP-103 GRABl 4 SAMPLE S971002011 0 DSC-03 L i a u m  NIA Jouleslg 

97000600 AP-103 GRABl 5 DUP S971002D11 0 DSC-03 LIQUID 0 0 NIA Jouleslg 

Final page for wo 

7-2 f9 7 
Analfit Signature Date 

DataEntry Comments: 

Units shown for QC (SPK & STD) may not rmct the actunl units. DL = Detection Limit, S = Worklist Slot Number, 
R = Rtplicnte M e r ,  A = Aliquot Code. 

28 



175.0 -\ 
150.0 " 

f 50.0 -. 
2 

25.0 y 

0.0 - 
-25.0 - 
-50.0 -< 

-75.0 -' 

peek 161.467 'C 
Area 560.478 sJ 
hH 26.601 Jig 
W g h t  43.567 nw /' 

Insat 159.069 * C .I- 

J 
: i  i 

i .- iOO.Q 1 . .... .. . . .i. .. ... , ., . . ...[. . ~ - . 'l. ~* .. .... - ~ -  .-.. . . - . - . . , . . ."x . , - . I  .._.. ......I._,.I 

i40.0 145.0 f50.0 i55.0 160.0 165.0 170.0 175.0 180.0 

N2. EXOTHERM DOWN Temperature ('Cl DP BROMEY 
,=& $0:8 8 t lHe?t '  0.0 sin RATEm 10.0 Wmln P EfK I N f U ER 

7 series Thermal analysis system 
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S e p  5 1997 9'47AM WHC 2225 LAB ROOM 2F BACKSIDE No 6658 P 1/4 
woMmpt Version 2.1 05/15/95 HNF-SD-WM-DP-262, REV. 0 Page: I 
09/03/97 09.24 LABCORE Data Entry Template for Worklist# 20145 

Analyk " pop Instrument: DSCO 3 Book# [zh,IL!-6 
Method: LA-514-114 Rev/Mod b-(. -: ' 
Worklist Comment: AP-103 Grab rerun due to RPD. Run under N2. -ppb 

GRCUP PROJECT S TYPE SAIIPLEU R A -------TEST------ UATRIX ACNAL FCUWD DL UNIT 

t STD DSC-03 LiWID J#.r/s z&#? N/A Jwles/g 

J W l W g  

DSC-03 LIQUID 0 0 N/A Jwles/g 

0 9mooMH) AP-103 GRAB1 2 W L E  S9T1002013 0 osc-03 LIQUID N/A 

9mOoM)O AP-103 GRAB? 3 W P  S97T002013 0 

Final page for worklist # 20145 

L 4&7 
Analyst signature Mte I 

Data Entry Conunents: 

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



. . .  

3, 

G, c, ul $ 200.0 - 
2 250.0 - 

S 

150.0 - 
100.0 - 
50.0 - 

550.0 XI 

-50.0 0.0 - - 
,-100.0 - 

500.0 

450.0 i! 1 
' 400.0 

350.0 

300.0 

Height  
- I Onset 

J---- -, 

1 I I I 

49.466 *C 
120.866 *C 
108.806 'C 

35690.317 mJ 
1926.526 J/g 
530.879 mW 
103.152 *C 

._ - dVV . v .a"" I Y 100.0 

Temperature ('C) AD PURINTON N2 IOC/min PERKIN-ELMER 
TEMP,: TEMP= 800.0 98.0 0 C TINE% 0 . 0  lain RATEL: 10.0 C/min 7 Ser ies  Thermal Analysis system 

Fri Sep 5 030324 1997 

= 0 
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Curve 1: DSC 
F i l e  info: SAM090407 F r i  Sep 5 01: 51: 14 1997 
Sample Weight: 12.390 mg 
S97T002013 SAM 

100.0 

75.0 

50.0, 
0 

L 
25.0 

x 
0 r( 

(J u. 0.0 
Q , %  

-25.0 

-50.0 

-75.0 

-100 * 0 

,425.0 

xi 
x2 
Peak 
Area 

AH 
Height 
Onset 

39,666 'C 
124,133 'C 
110.430 'C 
24074.631 mJ 
1943.069 J/Q 

194.096 mW 
91.933 'C 

,!' 

I I I 1 I I I I I 200.0 300.0 400.0 100 .o 
Temperature ('C) AD PURINTON PERKXN-ELMER 

7 Series Thermal Analysis System 
Fri Sep 5 02: 07: 35 1997 

N2 10C/min :&g sg;:$ E TIWEI: 0 . 0  mSn RATE% 10.0 c h i n  

. .  



. 'UP No. 66537 Sep. 5. 1997 9:47AM WHC 2 2 2 5  LAB ROOM 2F BACKSIDE 
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"F-SD-V\IM-DP-262, REV. 0 
worklistipt Version 2.1 05/15/95 Page: 1 
09/03/97 09: 2 7 

ILABCORE Data Entry Template for Worklist# 20146 

Analyst: fiflb Instrument: DSCO 2 Book# ,4/& 

Method: I4 5!4-!!3 ECwtMaT 9@-%%!+ 
Worklist Comment: AP-103 Grab liquid. -ppb 

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

97000600 AP-103 GRAB1 1 SAMPLE S97T002009 0 DSC-02 LIQUID #/A 0 Joules/g D r y  

97000600 AP-103 GRABl 2 DUP S97T002009 0 DSC-02 LIQUID 0 0 N/A Joules/g Dry  

97000600 AP-I03 GRAB1 3 SAMPLE S97T002011 0 DSC-02 LIQUID N/A 0 Jouleslg Dry 

97000600 AP-103 GRAB1 4 DUP S97T002011 0 DSC-02 LIQUID 6 N/A Joules/g Dry  

Joules/g Dry  97000600 AP-I03 GRABl 5 SAMPLE S97T002013 0 DSC-02 LIQUID N/A 0 

9700D600 AP-103 GRAB1 6 DUP S97T002013 0 DSC-02 LIQUID 0 0 N/A Joules/g Dry  

Final page for worklist # 20146 

9/4/57 
Aplyst Signature' DAte I Analyst Signature Date 

Data Entiy Comments: 

Units shown for QC (SPK & STD) m y  not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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Page: I wrklisbpt Version 2.1 OS/IS/9S 
08/29/97 13:O3 

HNF-SD-WM-DP-262, REV. 0 

LABCORE Data Entry Template for Worklist# 20106 

Andy* p p p  Instrument: TGAO 3 B o o k # / ~ 3 & ~ ~  

Method: LA-514-114 Rev/Mod D -I ~ , 

Worklist Comment: AP-103 TGA, RUN &DER N2. RCJ 

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

1 STO TGA-03 LIQUID 59.0 53-h N/A x 

97000600 AP-103 GRAM 2 SAMPLE S97T002009 0 TGA-03 LIQUID NIA %qf x 

97000600 AP-103 GRAM 4 SMPLE S97T002011 0 TGA-03 LIQUID N/A 9B.04 % 

97000600 AP-103 GRAM 3 DUP S97T002009 0 TGA-03 LIQUID 9$*4ki 9?.gL N/A 56 

97000600 AP-103 GRAB1 5 DUP S97TD02011 0 TGA-03 LIQUID 48.09 9kq3 N/A % 

Unils shown for QC (SPK & SlD)  may not reflect the a w l  m's. DL = Detecrion Limit, S = Wodiht Slot Number, 
R = Replicate Number, A = A&mt &de. 

1 
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Curve I: TGA 
Fi le  info: 7EAQ9QIOI 
Sanple Weight: 23.755 
STD 103N8-A 

. .  

-___ "_. ~ __.___.._ .~ ~ *. .......- . .-~" .... _ ^  "" .^._.,_, .-.- .- .,..I. .- _I. I ..... ....- .. .....,... 
. " "I ; x1 37.561 *C 

_I 
257.957 *C - .-- 
99.062 W t  . X 

I . .  - . I  .... . ... . . . . . .  ^. ,.. .............. ~ ".. . .~..  .I...--.- - -....a 
50.0 100.0 150.0 200.0 250.0 300.0 

Temperature (*C) OP BROMtEY PERKXN-ELMER 
7 Series Thermal Anal si8 System 
Mon Sep i 09:30:53 A97 

iOC/MIN N2 
fggg 8 t111~i: 0.0 mtn R*TEL: 10.0 C h : n  



Curve 1: 76k 
File info: SAM090101 Mon Sep 1 10:35:01 1997 
Sample Weight: 11.286 mg 
S97’10020098AM 
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400.0 500.0 

RP BROMLEY 
PEMIN-ELMER 
7 Series Thermal Analysis System 
Mon Sep i 10:38:28 1997 



Curve 1: TGA 
F i le  info: SAM090102 Mon Sep 1 142402 1997 
Sample iteight: 11.490 mg 
s9n0020091dw 
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Temperature ('C) DP BR0ML.W 
PEflKIN-ELMER 
7 Series Thermal Analysis System 
Mon sep i 142424 1997 

IOC/MIN N2 &:% 8 TZWC 0.0 mln FUWI: 10.0 WmLn 



. .  
Curve 1: TGA 
F i l e  Info: SAM090103 Hon Sep 1 1530:38 1997 
Sample Weight: 90.176 mg 
S97T002OllSM 

99.707 W t .  X 
1.614 M. % 

. $  

E 
B 

# 
' 7  z . .  

5 

-8. 

0 -u 
Ib 

La rn 
S 
0 

-10.0 4.. 1' ... . ... . .  .... ., .... . ...~ ..._ .. - . ~  .... ~ ... .., I.......... , . .. ~ - 1 . .  ... ,., 
r . ,  

100. 0 200.0 300.0 400.0 500.0 

Temperature ("Cl DP BROMLEY PERKXN-ELHER 
7 Series  Thermal Analysis System 
Tue Sep 2 14:5256 1997 

IOC/HXN N2 ~g$& ,ggg:g 8 TIWI: 0.0 m i n  RITEI: $0.0 Wmtn 



curve i: T6h 
File inf 0: SAM090104 
Sample Weight: I 1  .006 
S977'0020i111UP 

Mon Sep i 17: f1: 50 1997 
mg 
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7 Series Thermal Analysis System 
Mon Sep i 17: 12  09 1997 



ww?d&pt Version 2.1 05/15/95 "E-SD-WM-DP-262, REV. 0 Page: I 
08/29/97 13:04 LABCORE Data Entry Template for Worklist# 20107 

Analyst: z+?Q Instrument: TGAO 3 Book # /03Ng -A 
Method: LA-514-114 RevfMod - I  ' , . 
Worklist Comment: AP-103 TGA, RUN &DER N2. RCJ 

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

1 STD TGA-03 LIQUID 5 % D  553y NIA % 

97000600 AP-103 GRAB1 2 SAMPLE S97T002013 0 TGA-03 LIQUID N/A 9737 % 

97000600 AP-103 GRAB1 3 DUP S97T002013 0 TGA-03 LIQUID qy.f? 9?.9c/ H/A % 

Final page for 

d/@@ igna- 9?*38-97 ate lgnature ate 

Units shown for QC (SPK & SID) may not r&?ct the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = RepIicafe N i e r ,  A = Aliquot code. 
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STNATURE ABOVE REPRESENTS CHEMICAL TECHNOFOGIST/C MIST TH T . .  
Curve i: T6A . C;ici'tPiETEWVERIFIED THE CALIBRATION/ANAtYSIS ON PAGES &To&. -: " 

File info: TER08300i Sat AUg 30 07: 32: 28 1997 
§ample Weight: 19.871 fnQ 
§TO 103N8-A 
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lOC/MIN N2 Temperature t'C) EA LAMBEL #g& a:8 8 TXYBa 0.0 s f n  RATE% ~ 0 . 0  Watn PERKIN-ELMER 
7 Series Thermal Analysis System 
Sat Aug 30 07: 41: 26 1997 



Curve 1: T6A 
File info: SAM083002 
Sample Weight: 19.356 
S97T002013 DUP 
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Temperature ('C) EA LAHBn PERKIN-ELMER ' 

7 Series Thermal Anal a is  System 
Sat Aug 30 14:54:00 A97 
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j + v : - ~ ~ - ~ ~ -  np-a&a,R-& 
worklistrpt Version 2. I 05/15/95 Page: I 
08/29/97 13:OS LABCORE Data Entry Template for*Worklist# 20110 

Analyst: eap Instrument: BAOOl Book# I%d\31G-4- 
Method LA-510-112 Rev/Mod b -\ 
Worklist Comment: AP-103 SPG. RCJ 

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

1 STD 

97000600 AP-103 GRAB1 2 SAMPLE 

97000600 AP-103 GRAB1 3 DUP 

97000600 AP-103 GRAB1 4 SAMPLE 

97000600 AP-103 GRAB1 5 DUP 

97000600 AP-103 GRAB1 6 SAMPLE 

97000600 AP-103 GRAB1 7 DUP 

94-97 
W y s t  Signature Date 

SpG-01 LIQUIO 1.39a 1.396 N/A s~ .G .  

LIQUID N/A IrDo6 oso\o SP.G. S97T002009 0 SPG-01 

S97T002009 0 SPG-Dl LIQUID 1.008 ' 'oo8 N/A Sp.G. 

S97T002011 0 SPG-01 

S97T002011 0 SPG-01 

S97T002013 0 SPG-01 

S97T002013 0 SPG-01 

LIQUID N/A I . O Z 3  R ~ B \ ~ J  s~.G.  

LIQUID I.023 I*olcS. N/A s ~ . G .  

LIQUID N/A I,olb 6sb10 SP.G. 

LIQUID lfol(, ),om N/A Sp.G. 

Final page for worklisv 20110 

Data Entry Comments: 

Units shown for QC (SPK & STLI) may not reflct the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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HNF-SD-WM-DP-262, REV. 0 

SPECIFIC GRAVITY : LA-510-112 (D-I) 

Tare Weight (WI) 

ISPG-01 ISpecific Gravity 1.39431 1.4009 11 
Specific Gravity (Average) 1.3976 11 

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

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

49 



HNF-SD-WM-DP-262, REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 (D-I) VW 
FdYmhwP 1 

,I"LI"II \..A'.. ,, II -,.* G.... ..I 

..- 

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

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

v RESULT v 



HNF-SD-WM-DP-262, REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

09/04/97 
Time 

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

Specific Gravity = [(W2-W1) * 1000 I . IU~L] / wol. of Solution pL * 1.000 glmL] 

v RESULT v 
Specific Gravity Average = 1.018 

I 



HNF-SD-WM-DP-262, REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SPECIFIC GRAVITY : LA-510-112 (D-I) 
Lecn 

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

Specific Gravity = [(W2-W1) * 1000 pUmL] I Val. of Solution pL * 1.000 glmL] 
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Page: 1 
"F-SD-WM-DP-262, REV. 0 

worklistrpt Version 2.1 05/15/95 
08/29/97 1253 LABCORE Data Entry Template for Worklist# 20101 

Analyst: DC,D Instrument: PHOl Book# /8@+ 
Method LA-212-106 RevIMod g-6 . 

Worklist Comment: AP-103 PH, RUN DIRECT. RCJ 
GROUP PROJECT S TYPE SAMPLE# R A -------TEST------ MATRIX ACTUAL FOUND DL UNIT 

1 STOPH 

97000600 AP-103 GRAB1 2 SAMPLE 

97000600 AP-103 GRAB1 3 DUP 

97000600 AP-103 GRAB1 4 SAMPLE 

97000600 AP-103 GRAB1 5 OUP 

97000600 AP-103 GRAB1 6 SAMPLE 

97000600 AP-103 GRAB1 7 DUP 

&&q p2-'!? 
Analyst Signature Date 

PH-01 LIQUIO 00 8.02 N/A pH 

S97T002009 0 PH-01 LIQUID N/A //.Od od\ pH 

S ~ ~ T O O P O W  o PH-01 LlQUlO /kuz / O . %  N/A pH 

S97T002011 0 PH-01 LIQUIO N;A /o. 87 obal pH 

S97T002011 0 PH-01 LIQUID /&. 27 la92 N/A pH 

S97TOO2013 0 PH-01 LIQUlO N/A / / . 0 3  0.01 pH 

S97T002013 0 PH-01 LIQUID //,03 / 0 * 9 7  N/A pH 

Final page for worklist # 20101 

Data Entry Comments: 

Units shown for QC (SPK & STD) may not raec t  the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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Page: 1 worklistrpt Version 2.1 05/15/95 
08/29/97 1252 

HMF-SD-WM-DP-262, REV. 0 

LABCORE Data Entry Template for Worklist# 20100 

Analyst: ILRM Instrument: PHOl Book# ! O M /  
Method LA-21 1-102 RevIMod c,-m 
Worklist Comment: AP-103 OH, STD SS=O.O50ML. RCJ 

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

1 STD OH-01 L ~ Q u ~ D  L.W \.63et4A ug/mL 

2 BLNK OH-01 LIQUID I e N/A ug/mt 
q 2  ecurwqq 

97000600 AP-103 GRAB1 3 SAMPLE S97T002009 0 OH-01 LIQUID NIA Z.we+* I.?-S~&/mL 

97000600 AP-103 GRAB1 4 DUP S97T002009 0 OH-01 LIQUID z.i.)ef”z. ]%e‘” NIA ug/mL 

97000600 AP-103 GRAB1 5 SAMPLE S97T002011 0 OH-01 LIQUID NIA 2.dlgz \*%e’zug/mL 

97000600 AP-103 GRAB1 6 DUP S97T002011 0 OH-01 LIQUID z.qldcZ.31dG NIA ug/mL 

97000600 AP-103 GRAB1 7 SAMPLE S97T002013 0 OH-01 LIQUID N/A 2.582‘ I,ZSe’&/mL 

97000600 AP-103 GRABI a DUP S97T002013 0 OH-01 LIQUID z.&%t+e+” N/A ug/mL 

Final page for workli # 20100 

7 

Data Entry Comments: 

Units shown for QC (SPK & SlD) may not reflet the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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HMF-SD-WM-DP-262, REV. 0 

55 



HMF-SD-WM-DP-262, REV. 0 



HNF-SD-WM-DP-262, REV. 0 

l m k e t e c t i o n  Limit = 125pg I SS * DF 
~ . II 

‘Instrument Code& IlDetection Limit (pg/mL) JI 2.50E+03 11 
OH Molarity =((mL HN03)*(M HN03))/Sample Size in mL*Dilution Factor 

OH in vg/mL = (OH MOLARITY)*(I 7.0g/mole)*((I OOOOOO~g/g)/(1000mL/L)) 

n 

57 



HWF-SD-WM-DP-262, REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

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

58 



HNF-SD-WM-DP-262, REV. 0 
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

1 Detection Limit = 125pg I SS * DF 

Instrument Code [(Detection Limit (pgImL) JI 1.25E*02 I I1 

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

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000~g/g)/(l000mUL)) 
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HMF-SD-WM-DP-262, REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

~ 

3 

Detection Limit = 125pg / SS * DF 

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

OH in yg/mL = (OH MOLARITY)*(17.0g/mole)*((l000000pg/g)/(1000mUL)) 

60 



HI\IF-SD-WM-DP-262, REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

I / K R M P H  Molarity =((mL HN03)*(M HNO3))ISample Size in mL*Dilution Factor 

OH in pg/mL = (OH MOLARITY)*(17.0g/moIe)*((1000000pg/g)/(1000mUL)) 

SAMPLE 
Cnnr-nntratinn nf OH in Samnb fMnlaritv\ I 
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HNF-SD-WM-DP-262, REV. 0 

Detection Limit = 125pg / SS * DF 

InstrlSment Code [(Detectian Limit (pglmL) lloun4 II 
I l l" ,  

8 i b H  Molarity =((mL HN03)*(M HNO3))ISample Size in mL*Dilution Factor 
KRM 
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HNF-SD-WM-DP-262, REV. 0 

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

OH in pg/rnL = (OH MOLARITY)*(17 Og/rnole)*((1000000pg/g)/(1000rnUL)) 
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HNF-SD-WM-DP-262, REV. 0 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

SAMPLE-DUP 

Dilution, I 
Concentration of OH in Samn1- ‘nnn13rihri 

Detection Limit = 125pg I SS * DF 

I/_ . Analyst i(OH Molarity =((mL HN03)*(M HNO3))ISample Size in mL*Dllution Factor 

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

- 



HMF-SD-WM-DP-262, REV. 0 
worklistdata Version 1.0 05/15/96 Page: I 
09/08/97 I3:SI 

LABCORE Completed Worklist Report for Worklist# 20104 
~ ~~ 

Analyst: adp Instrument: IC02 Book# qS&ci# 

Method @.\7’33 -/m RevIMod b- 1 
Workliist Comment: AP-103 IC. RCJ 

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

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



worklistdata Version 1.0 OS/15/96 HNF-SD-WM-DP-262, REV. 0 Page: 2 
09/08/97 13.51 

LABCORE Completed Worklist Report for Worklist# 20104 
Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

6 SAMPLE S97T002011 0 @IC-01 CL-02 LIQUID U/A 8.216er01 1.717 ug/mL 

6 

6 

6 SANPLE S97T002011 0 QTC-01 NO3-02 LIQUID N/A 3.773et03 14.040 ug/m 

Final page for worklist# 20104 

Analyst Signature Date Analyst Signature Date 

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

66 



I 
“FrSD-WM-DP-262, REV. 08/29/9 

kl 04 
A-0004- 

Analyst: I4.V Instnrment: ICO A B O O W ? ~ - ~ ~ ~ ‘ ~  

Method: LA-533-105 Rev/Mod ,b-!, . 
Worklist Comment: AP-103 IC. RCJ 

s Type Sample# R A Test Matrix Group# Project 

1 CCB SIC-QC QC 

2 ccv @IC-QC QC 

3 SAMPLE S97T002009 0 @IC-01 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATEZ, P04-02 , S04-02 

4 DUP S97T002009 0 8IC-01 LIQUID 

5 SPK S97T002009 0 @IC-01 LIQUID 

6 SAMPLE S97T002011 0 @IC-01 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested1 BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATE2, PO4-02 , 504-02 

7 DUP S97T002011 0 @IC-01 LIQUID 

8 SAMPLE S97T002023 0 @IC-01 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: BR-02 , CL-02 , F-02 , N02-02 , N03-02 , 

OXALATE2, PO4-02 , 504-02 

9 DUP S97T002013 0 @IC-01 LIQUID 

” .  

- S = Workbt Slot Number, R = Replicate Number, A = Aliquot Code. 



File: 97082831.001 Sample: BLANK 

0.10 

0.08 

0.06 

0.04 

us 0.02 
0.00 

-0.02 

-0.04 

-0.06 
I , ,  I , , ,  1 ' " ' " " ' 1 "  

0 2 4 6 8 10 

Minutes 

68 



18 

16 

24 

. , 12 

10 

us 8 

6 

4 

2 

0 

1 0.88 
2 1.03 fluoride 
3 1.59 chloride 

0.000 79 327 2 
63.135 107.01 2299 12164 2 -0.65 
78.867 98S8 2479 11671 1 -2.06 

4 1.92 nitrite 564.878 I O 3  bq 9629 54297 1 -3.68 
5 2.95 bromide 569.337 9Q66 5761 37803 1 0.45 
6 3.36 nitrate 583.009 yg.l$ 6139 50000 1 2.86 
7 4.69 phosphate 553.821 /01. b 2  1921 23543 1 -3.30 
8 6.08 sulfate 644.203 101,qj 4989 72467 1 -6.56 
9 8.00 oxalate 548.993 10 360 2185 46008 1 -6.83 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Totals 3606.243 35482 308279 

ile: 97082831.002 Sample: STD 95N20-A 

nRrite 
I 

oxalate 

I l l 1  I l l 1  1 1 1 1  1 1 4 1  I l l ,  I I  

2 4 6 a 10 

Minutes 



us 

I I l I ~ I l I I ( I I I I ( J I l I ( 1 1 1 1 ~ l J  

0 2 4 6 8 10 

Minutes. 



Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 

- - - - -  
Ret Component 
Time Name 

0.88 
1.03 fluoride 
1.58 chloride 
1.91 nitrite 
3.19 nitrate 
4.72 phosphate 
6.08 sulfate 

Concentration Height Area .B1. %Delta 
udml Code 

0.000 500 2146 2 
100.646 3776 19600 2 -0.65 
78.527 2403 11622 1 -2.47 

1644.980 28178 162918 1 -4.35 
3667.954 36226 349039 1 -2.24 
90.635 290 3701 1 -2.75 

495.519 3672 55561 1 -6.56 -__---__-___--___-__________________ 
Totals ' 6078.261 75045 604587 

File: 97082831.005 Sample: S97T002009 DUP 
40 

30 

I 20 
us 

10 

0 

nitrite 
I 

nitrate 
I 

sulfate 
I 

I I I I I  I I I I I I I I I I  I l l  1 1  1 1 I I ) I 1  

2 4 6 8 10 
Minutes 



0.88 
1.02 fluoride 
1.57 chloride 
1.90 nitrite 
2.89 bromide 
3.16 nitrate 
4.67 phosphate 
6.03 sulfate 
8.00 oxalate 

Totals 

0.000 
183.662 
170.746 

2265.443 
590.186 
4268.099 
668.264 
1198.088 
576.254 

9920.742 
_ _ _ _ _ _ _ _ _ - _  

566 
6438 
5048 
37770 
6715 
41903 
2207 
9079 
2405 

112130 
. - - - - - - - - - - - 

40 

30 

20 us 

10 

0 

File: 97082831.007 Sample: S97T002009 SPK 
nitrite 

I 

2355 
36724 
25185 
227546 
39233 
416610 
28554 
136898 
48251 

961356 
. _ - - _ - - 

sulfate 
I 

oxalate 

-1.29 
-3.29 
-4.68 
-1.81 
-3.27 
-3.85 
-0.06 
-6.83 



0 2 4 6 8 10 

Minutes 
.' . 



1 0.88 
2 1.03 fluoride 
3 1.57 chloride 
4 1.91 nitrite 
5 3.19 'nitrate 
6 4.69 phosphate 
7 6.08 sulfate 
8 9.12 oxalate - - - - -_  

Totals 

0.000 
9.9.384 
82.381 

1577.407 
3582.755 
95.417 

474.871 
27.832 

5940.047 
. - - - - - - - - - 

461 
3660 
2341 
26892 
35176 
286 
3614 
43 

72472 

40 

30 

20 
us 

10 

0 

File: 97082831.010 Sample: S97T002011 DUP 
n 

nitrite 
I 

1999 
19347 
12177 

155982 
339761 
3902 
53226 
3555 

589948 
. - - - - - - 

sufate 
phosphate 1 oxalate 

I 

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

2 4 6 8 10 

Minutes 

2 
2 -0.65 
1 -2.88 
1 -4.35 
1 -2.45 
1 -3.30 
1 -6.56 
1 6.21 

74 



HNF-SD-WNI-DP-262, REV. 0 

Pk . 
Num 

1 
- 2  

3 
4 
5 
6 
7 

_ _ _ _ _ -  
Ret Component 
Time Name 

0.88 
1.03 fluoride 
1.57 chloride 
1.91 nitrite 
3.19 nitrate 
4.69 phosphate 
6.08 sulfate 

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

40 

30 

I 20 
us 

10 

0 

Concentration Height Area 
ug/ml . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.000 467 1988 

102.097 3739 19892 
83.031 2343 12270 

1634.156 27579 161805 
3639.254 35707 345905 
92.374 296 3774 

483.795 3661 54235 

Totals 6034.707 73791 599870 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

File: 97082831.011 Sample: S97T002013 SAM 
r 

nitrite 
I 

B1. 
Code 

2 
2 
1 
1 
1 
1 
1 

sulfate 

phwphate A I 

%Delta 

- - - - - - - 
-0.65 
-2.88 
-4.35 
-2.45 
-3.30 
-6.56 

75 



Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 

----- 
Ret Component 
Time Name 

0.88 
1.03 fluoride 
1.57 chloride 
1.90 nitrite 
3.18 nitrate 
4.69 phosphate 
6.08 sulfate 

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

File: 97082831.012 Sample: S97T002013 DUP 
40 

30 

I 20 
us 

10 

0 

n 

fluoride . I chlonl 

ni 

I 

Area 

- - - - - - - - 
2048 
19973 
11736 

159669 

3724 
54428 

597446 

345868 

- - _ _ _ _ _  

B1. 
Code 

2 
2 
1 
1 
1 
1 
1 

sultate 
I A 

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

2 4 6 8 10 

Minutes 

%Delta 

- - - - - - -  
-0.65 
-2.88 
-4.68 
-2.65 
-3.30 
-6.56 



09/03/97 I3:47 Page: I 
A-0004-1 

LABCORE Data Entry Template for Worklist# 20154 

Analyst: 4.kf' Instrument: 1CPOt.q 7-37? Book# &fJfrQ 
Method: LA-505-+3/&1 RevlMod c-4 
Worklist Comm $ nt y - y &  I P AP . 103 (DIRECT) 

S Type Sample# R A Test Matrix Group# Project 

1 ICV BICP-QC QC 

2 ICB BICP-QC QC 

3 LLS BICP-QC QC 

4 ICSA BICP-QC QC 

5 ICSAB BICP-QC QC 

6 SERDIL S97T002009 0 D BICP-DO1 LIQUID 

7 SAMPLE S97T002009 0 D BICP-DO1 LIQUID 97000600 AP-103 GRABl 
Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , BA-D-01 , 

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

8 DUP S97T002009 0 D BICP-DO1 LIQUID 

9 SP S97T002009 0 D BICP-DO1 LIQUID 
IC f K  
Spryc OK tD?!%) & ?'*rT 

10 ccv BICP-QC QC 

11 CCB BICP-QC QC 

12 SAMPLE S97T002011 0 D BICP-DO1 LIQUID 97000600 AP-103 GRABl 
Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , BA-D-01 , 

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

Data Entry Comments: 

~ 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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Page: 2 09/03/97 13:47 HNF-SD-WM-DP-262, REV. 0 
A-0004-1 LABCORE Data Entry Template for Worklist# 20154 

s Type Sample# R A Test Matrix Group# Project 

13 DUP S97T002011 0 D BICP-DO1 LIQUID 

14 SAMPLE S97T002013 0 D BICP-DO1 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: AG-D-01 , AI-D-01 , AS-D-01 , B-D-01 , BA-D-01 , 

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

15 DUP S97T002013 0 D BICP-DO1 LIQUID 

16 ICSA BICP-QC QC 

17 ICSA8 BICP-QC QC 

18 CCV BICP-QC QC 

19 CCB BICP-QC QC 

Data Entry Comments: 

r 

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



09/03/97 09:56 a 5 0 9  372 2929 WESTINGHOUSE -f++ 160-924 2OOW 
HNF-SD-WM-DP-262, REV. 8 

A n a l y s i s  R e p o r t  Sumlnary Wed 0 9 - 0 3 - 9 7  1 0 : 4 9 : 4 6  AM p a g e  1 

F i l e  Method D a t e  Time OpID Type  Mode _ _ - - - - - -  - - - - - - - -  - - - - - - - - -  .-___ ._-- - - _ _  _ _ _ _ _  
1 I C V  
2 I C B  
3 LLS 
4 ICSA 
5 ICSAB 

8 S97T002009 L 
9 S97T002009- 

10 S97T002009 D 
11 S97T002099IA 
1 2  ccv 
1 3  C C B  
1 4  S97T002009 X 
1 5  S97T002009-U 
16 S97T002011- 
17 S97T002011 D 
18 S97T002013- 
1 9  S97T002013-D 
20 ICSA 
2 1  ICSAB 
2 2  ccv 1 
2 3  CC8Il  

b - 

rn 002 
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09/03/97 09:58 e509 372 2929 WESTINGAOUSE -1)) 10-924 200W 
HNF-SD-WM-DP-262, REV. 0 

Analysis Report Averages Wed 09-03-97 10:49:46 AM page 2 

1 ICV 4.845 4.859 5.179 5.050 4.922 5.042 
2 IC8 .0005 ,0105 ,0087 , 0 0 5 8  ,0001 - 0000 
3 LLS ,0233 .1113 .2280 ,1073 .lo04 ,0104 
4 ICSA .0038 239.4 -.0609 ,0015 ,0004 .0001 
5 ICSAB ,9571 239.8 -.0354 -.0013 

:i%i G:z  iTG25 i:iii; n 
Ld .+_)Id 3 4 . z :  1 p - n  ,. 19'1 C .  

9 S97T002009- .5291 58.05 ,7258 6 700 ,1032 .0021 
10 S97T002009 D ,5172 57.41 ,5825 6:486 ,1033 ,0003 
11 S97T002099rA 18.26 76.59 22.07 26.30 19.08 19.91 . 
12 ccv 4.774 4.794 5.084 5.007 4.843 5.005 
13 CCB ,0016 ,0233 ,0149 ,0044 ,0001 ,0002 
14 S97T002009 X 5694 62.17 , 3.040 7.444 1174 .0166 
16 S97T002011- ,5700 60.39 ,5097 7.138 .0078 .0065 
17 S97T002011 D ,5353 59.40 ,2192 6.914 ,0072 -.0033 
18  S97T002013- ,5531 66.43 ,7891 7.077 .0189 - 0006 
19 S97T002013-D ,5369 65.87 ,8241 7.128 .Ole1 .0021 
20 ICSA ,0079 236.7 -.0155 -.0003 ,0004 ,0003 
21 ICSAB .9576 235.7 -.0197 ,0013 ,4611 ,4748 
22 ccv 1 4.882 4.789 5.157 4.989 4.883 5.017 23 CCB11 .0022 .0136 ,0169 ,0073 ,0002 .0003 
// Sample Name 

15 S97T002009-M i902. 2001. 2003. 2067. i994. 1984. 

Ce Go Cr Bi Ca Cd - - - - - - - -  __-_.___ _ _ _  _ _ _ _ _ _ ^ _ _ _ . _ _ _ _ _ _ . . _  ..-._--- --.----- _ _ _ _ _ _ _ _  _____.__ 

1 ICV 5 .138  4.858 4.958 4.898 5.076 4.912 
2 ICB -.0311 - 0002 ,0003 .0041 -.0004 -.0001 
4 ICSA -.Ole7 249.1 0046 ,0188 ,0026 - 0014 
5 ICSAB -,?2;4. 24937, :9?58 ,0069 ,4635 .4661 

9 S97T002009- -.0930 1.060 ,0731 ,0570 ,0045 3.651 10 S97T002009 D -.0898 ,6252 ,0778 .0453 ,0492 3.670 11 S97T002099A 19.75 20.02 19.45 19.14 19.94 23.13 
13 CCB -.0048 ,0021 ,0008 ,0096 .0023 ,0013 
14 S97T002009 X -4.022 -1.474 1075 .1551 ,3953 4.102 
16 S97T002011- .1370 ,7072 ,0905 ,0376 ,0686 3.641 
17 S97T002011 D -.0736 ,7204 ,0352 ,0117 ,0770 3.643 
18 S97T002013- -.2489 ,7107 ,1021 ,1394 ,0660 3.705 
19 S97T002013-D ' -.1714 ,5973 ,0596 - 0696 ,0464 3.619 20 ICSA -.0237 253.1 .0022 ,0103 ,0004 - 0017 21 ICSAB -.0278 255.8 ,9393 ,0112 .4723 .4692 22 CCV 1 5.162 5.059 4.982 4.835 5.112 4.982 
23 CCBZI ,0009 ,0038 ,0015 ,0029 -.0005 ,0002 

3 LLS ~ . i 4 2 5  .i933 . o i l 8  . 2 0 8 0  ,0442 .0220 

8 S97T002009 L - : G G  : X i  :O"G iybiii i : g S  
L"", "_I .IL;& 

LtLL ,,...,c L""" ;.97-$rt9.3.y7 

12 ccv 5.061 4.847 4.886 4.823 5.016 4..861 

15 S97T002009-AX 2061. 2029. i977. 1994. 2051. 1995. 

84) 



a004 WESTINGHOUSE +-1+ MO-924 2OOW 09/03/97 09:57 e 5 0 9  372 2929 

HNF-SD-WM-DP-262, REV. 0 
Analysis Report Averages Wed 09-03-97 1 0 : 4 9 : 4 6  AM page 3 

-.. -__.._________.._.__ _ _ - _ _ _ _ _  _ _ _ - _ _ _ _  __.____. La Li cu Eu Fe K Sample Name 
- - - - - - - _  - _ _ _ _ _ _ _  - - - - - - - - 



WESTINGHOUSE +-t+ PO-924 2oow DO05 
HMF-SD-WM-DP-262, REV. 0 

09/03/97 09:58 e 5 0 9  372 2929 . . . 

Analysis Report . Averages Wed 09-03-97 10:49:46 AM page 4 

Si Sb Se P Pb S .-- . . . . . . . . . . . . . . . . . . . .  - - - - - - - -  _ - _ _ - _ _ _  _.____-_ ___.____ __._.___ 
Sample Name 

- - - - - - - - 
1 ICV 4.879 4.786 4.639 5.024 

,0015 ,0051 ,0044 .0025 
3 LLS ,2142 ,1157 ,1997 Q.1306 

-.0208 ,0118 0094 ,0108 
-.0281 ,0174 :0125 ,0066 . 

A. :,I=< 

8 S97T002009 L 
9 S97T002009- 31.62 .1949 158.9 .lo14 2.087 5 623 

10 S97T002009 D 31.14 ,2914 155.2 .2966 2.827 5:700 
11 S97T002099A . 52.03 19.25 174.5 19.06 25.04 25.88 
12 ccv 4.870 4.834 4.792 4.727 4.593 4.952 
13 C C B  -.0152 .0140 -.0029 -.0010 .0112 .0041 
14 S97T002009 X ' 29.97 4.897 165.5 1.513 4.224 7.785 
15 S97T002009-AX 2056. . 1992. 2153. 2063. 1962. 2119. 
16 S97T002011- 31.50 ,4295 154.6 ,3095 2.970 ' 7.357 
17 S97T002011 D 31.43 ,0309 154.3 ,1760 3.101 7.167 
18 S97T002013- 33.12 ,3162 156.8 ,4632 2.923 7.180 
19 S97T002013-D 32.72 .2180 153.3 ,3369 3.428 7.019 
20 ICSA ,0167 0162 -.0417 ,0115 .0302 .0157 
22 ccv 1 4.956 4.954 4.91'7' 4.775 4.698 5.052 2 3  CCB-1 -.0065 .0095 ,0026 ,0109 .0266 .0074 

2 1  ICSAB .ooo4 i.023 -.ow0 .0081 ,0262 . ,0152 

li Sample Name Sm Sr - - -  ------_-.________-._ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  
1 ICV 4.885 4.902 .1542 4.901 4.793 9.632 
2 ICB -.0014 .OOOO -.0003 .0002 -.0210 -.0065 
3 LLS .2055 ,0204 ,0048 ,0214 ,4112 .5195 4 ICSA -.0053 ,0018 -.0034 ,0018 ,0512 ,0436 
5 ICSAB - 0098 ,0018 -.0032 ,0016 ,0042 ,0202 

8 S97T002009 L 
9 S97T002009- - 1222 ,0077 ,0914 .0063 -.6259 25.61 10 S97T002009 D ,0328 ,0103 -.0406 ,0150 -.4071 26.91 

11 S97T002099rA 18.99 19.24 ,5741 19.33 18.17 65.34 12 ccv 4.812 4.838 .1537 4.840 4.694 9.515 13 C C B  ,0042 .0001 ,0076 .0005 - 0198 .0181 
14 S97T002009 X ,6611 ,0157 ,6726 ,1813 -2.839 29.03 
15 S97T002009-AX 1927. 1976. 64.52 2048. 1935 3930. 
16 S97T002011- -.1560 ,0103 .0624 ,0007 - 4342 26 81 
17 S97T002011 D - 0350 .0103 -.0973 ,0051 -:0637 26:85 
18 S97T002013- .0165 ,0103 -.Of516 .0052 -.4605 27.02 
19 S97T002013-D -.OS73 .0094 - 0600 ,0099 -.1337 26.98 
20 ICSA -.0006 ,0017 ,0043 .0021 ,0475 ,0062 
2 1  ICSAB .0024 .0016 ,0015 ,0023 .0372 -.0065 
2 2  ccv 1 4.797 4.853 .1459 4.884 4.743 9.462 
2 3  CCBTl ,0117 .0002 .0011 ,0009 -.0240 ,0440 

L , .00:1, .:::c +-- ,,A7., ., 12.:: 9-3 4 7 
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09/03/97 1O:Ol e 5 0 9  372 2929 WESTINGHOUSE +,+ PO-924 2OOW B 001 
"F-SD-WM-DP-262, REV. 0 

Analysis Report Averages Wed 09-03-97 10:49:46 AM page 5 

v Y Zn Zr - - -  . . . . . . . . . . . . . . . . . . . .  -----.__ -___-__. _.______ _ _ _ _ _ _ _ _  
1 ICV 5.028 ,0069 4.873 4.917 
2 ICR - 0002 -.0001 - 0014 -.0003 

5 ICSAB ,4605 ,0072 .9276 -.0027 

i/ Sample Name 
- - _ - - _ - _  _ _ _ _ _ _ _ _  

3 LLS . i o 5 1  ,0009 ,0200 ,0212 4 ICSA ,0004 ,0074 ,0064 -.0020 

8 S97T002009 L . iE4' .o2VGo .io"? 1 : ; t o 3  
L. - "ULd A I L  - 

A, ." .%'-$ $3T/ 
9 S97T002009- - 0091 - 0059 ,0245 -.0145 
10 S97T002009 D 0039 ,0034 .0061 ,0009 
1 2  ccv 4.971 ,0068 4.811 4 8&7 13 CCB .0008 ,0004 ,0009 
14 S97T002009 X 3204 ,0864 -.0505 
15 S97T002009-AX 2040. 2.739 1941. 
16 S97T002011- -.0039 - 0065 -.0178 
17 S97T002011 D ,0042 ,0001 -.0391 
18 S97T002013- ,0075 .0017 -.0014 
19 S97T002013-D -.0074 - 0065 - . 0 0 0 5  
20 ICSA ,0022 ,0078 ,0059 
2 1  ICSA8 .4643 ,0081 ,9400 
2 2  ccv 1 5.051 ,0077 4.951 
2 3  CCRIl ,0026 ,0008 -.0007 

11 S97T002099A i 9 . w  ,0265 19.33 19.34 

- .0003 
- ,0753 
2031. 
- .0133 - .  0016 
,0024 
- ,0181 
- ,0016 
- ,0012 
4.898 
.0012 
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Page: 1 HNF-SD-WM-DP-262, REV. 6 * worklistdata Version 1.0 05/15/96 
09/04/97 08:27 

LABCORE Completed Worklist Report for Worklist# 20103 

Analyst: slh Instrument: TOCOl Book# 2mizc 
Method LR Z w O s R e v l M o d  E-0 
Worklist Comment: AP-103 TOC. RCJ 

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

2 

3 

4 

5 

Final page for worklist# 20103 

Analyst Signature Date Analyst Signature Date 

JQ 
Reviewer Pgnature Date 

Units shown for QC (BLK/BKG) may not r@ect the actual units. 
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Page: I NF-SD- M-DP-262, REV. O 08/29/97 12.54 
A4904-1 LABCORE Data &try fernplate for Worklist# 20103 

Analyst: %-# Instrument: TOCOl Book# a- & 
Method LA-344-10.5 RevIMod ~ 

Worklist Comment: AP-103 TOC. RCJ 
y .  

S W e  Sample# R A Test Matrix Group# Project 

1 BLNK 

2 STD 

TOC-01 LIQUID 

TOC-01 LIQUID 

3 SAMPLE S97T002009 0 TOC-01 LIQUID 97000600 AP-103 GRABl 
Analytes Requested: TOC-01 

4 DUP S97T002009 0 TOC-01 LIQUID 

5 SPK S97T002009 0 TOC-01 LIQUID 

6 SAMPLE S97T002011 0 TOC-01 LIQUID 97000600 AP-103 GRABl 
Analytes Requested: TOC-01 

7 DUP S97T002011 0 TOC-01 LIQUID 

8 SAMPLE S97T002013 0 TOC-01 LIQUID 97000600 A!?-103 GRABl 
Analytes Requested: TOC-01 

9 DUP 597T002013 0 TOC-01 LIQUID 

S = W o r m  Slot Number, R = Replicate Number, A = Aliquot W e .  



Sample : I STD Date: 08/31/97 Time: 1 4 : 2 0 : 5 2  
\ I  

Sample Size = 200 UL >: : Analyst : SL HOOD 
Dil Factor = 11 Min Readings = 1 4  
Blank I D  # = Max Readings =: 1 4  
Blank Value = .5853825 ug/minute C % Difference = 1 0  

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

1 0  
11 
1 2  
13 
1 4  

Analysis Time ==== _ _ _ _  _ _ _ _  
0 . 5 1  
1 . 0 1  
1 . 5 1  
2 . 0 1  
2 . 5 1  
3 . 0 1  
3.51 
4 . 0 1  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 .00  
6 . 5 0  
7 . 0 0  

Coulometer 
0 . 2 0  

35 .00  
47 .40  
52 .20  
54 .50  
55 .90  

' 5 6 . 8 0  
57 .60  
58 .10  
5 8 . 4 0  
5 8 . 8 0  
59 .00  
5 9 . 4 0  
59 .70  

% Difference == 
0 .00  

9 9 . 4 3  
2 6 . 1 6  

9 . 2 0  
4 . 2 2  
2 . 5 0  
1.58 
1 .39  
0 . 8 6  
0 . 5 1  
0 .68 
0 . 3 4  
0 . 6 7  
0 .50 

_--_ _--_ 

" . 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: 
( 5 9 . 7  - 4 . 1  ) ( 1 1 ) / ( 2 0 0 )  _ - 
( 5 9 . 7  - 4 . 1  ) ( 1 1 ) / ( 2 0 0 )  ( 1 2 )  = 

+5 .9E-01  ug/min Carbon 

+3.06E+00 g/L Carbon 
+2 .55E-01  Molar Carbon 

Wh'ATURE BflOW 

Sample Run 'By: 
- I *' 'LETEDNERFI 



' ,  . 

HNF-SD-WM-DP-262, REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 
ccc BLANK ANALYSIS >>> 

Sample : . BASE Date: 08/31/97 Time: 14:09:41 
.I 

Sample Size = 200 uL :: +. 
Dil Factor = 1 
Blank ID # = BASE 
Blank Value = N/A 

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

10 
11 
12 
13 
14 

--__ _ _ _ _  Analysis Time ==== 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.01 
4.50 
5.00 
5.50 
6.00 . 
6.50 
7.00 

Analyst : SL HOOD 
Min Readings = 14 
Max Readings = 14 
% Difference = 10 

Coulometer ==== 
0.30 
0.80 
1.20 
1.50 
1.80 
2.10 
2.30 
2.60 
2.90 
3.10 
3.40 
3.60 
3.90 
4.10 

% Difference == 
0.00 
62.50 
33.33 
20.00 
16.67 
14.29 
8.70 
11.54 
10.34 
6.45 
8.82 
5.56 
7.69 
4.88 

BLANK VALUE = 
BLANK FACTOR = 4.1 / 7.003967 = +5.9E-01 ug/min Carbon 

4.1 micrograms carbon 

Sample Run ky: 
SL HOOD . 00000 



HNF-SD-WM-DP-262, REV, 0 

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

Sample:.BLK Date: 08/31/97  Time: 14:40:17 

Sample Size = 200 UL - %  , .  Analyst : SL HOOD 
Dil Factor = 1 Min Readings = 1 4  
Blank ID i# = Max Readings = 1 4  
Blank Value = .5853825 ug/minute C % Difference = 10 

== Reading ==== Analysis Time 
1 0 . 5 1  
2 1 . 0 1  
3 1.51 
4 2 . 0 1  
5 2 . 5 1  
6 3 . 0 1  
7 3 . 5 1  
8 4 . 0 1  
9 4 . 5 1  

1 0  5 . 0 1  
11 5 . 5 1  
1 2  6 . 0 1  . 
1 3  6 . 5 1  
1 4  7 .00  

_ _ _ _  ---- Coulometer 
0.20 
0 . 8 0  
1 . 3 0  
1 . 5 0  
1 . 8 0  
2.10 
2 . 3 0  
2.50 
2.80 
3 . 0 0  
3 . 3 0  
3 . 5 0  
3 . 7 0  
3 . 9 0  

% Difference == 
0 .00  

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

8 . 7 0  
8 .00  

1 0 . 7 1  
6 . 6 7  
9 . 0 9  
5 . 7 1  
5 . 4 1 ,  
5 . 1 3  

-_-- ---- 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

' SAMPLE RESULTS: 
( 3 . 9  - 4 . 1 0 0 5  )(1)/(200) - - 
( 3 . 9  - 4 . 1 0 0 5  ) ( 1 ) / ( 2 0 0 )  ( 1 2 )  = 

+5.9E-01 ug/min Carbon 

c 5.00 E-3 g/L Carbon 
c 4 . 1 7  E-4 Molar Carbon 

Sample Run 'By: 
SL HOOD 00000 



HNF-SD-WM-DP-262, REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample:.S97T02009 Date: 08/31/97 Time: 14:52:54 

Sample Size = 200 uL *a Analyst : SL HOOD 
Dil Factor = 1.1 Min Readihgs = 14 
Blank ID # = Max Readings = 14 
Blank Value = .5853825 ug/minute C % Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 0.51 0.20 0.00 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 ' 

1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.01 
4.51 
5.01 
5.51 
6.01 . 
6.50 
7.00 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: 
( 15.3 - 4.1005 ) (1.1)/(200) - - 
( 15.3 - 4.1005 ) (1.1)/(200) (12) = 

6.80 
9.80 
10.80 
11.60 
12.30 
12.80 
13.20 
13.60 
14.10 
14.30 . 
14.70 
15.00 
15.30 

97.06 
30.61 
9.26 
6.90 
5.69 
3.91 
3.03 
2.94 
3.55 
1.40 
2.72 
2.00 
1.96 

+5.9E.-01 ug/min Carbon 

+6.16E-02 g/L Carbon 
+5.13E-03 Molar Carbon 

Sample Run By: 
SL HOOD 00000 
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MNF43D-WM-DP-262, REV. 0 

TOC- TOTAL 'URGANIC CARBON ANALYSIS'REPORT 
TICTOC REV 2.0 

Sample:.S97T02009 DUP Date: 08/31/97 Time: 15:03:32 

Sample Size = 200 UL a: i Analyst : SL HOOD 
Dil Factor = 1.1 Min Readings = 14 
Blank ID # = Max Readings = 14 
Blank Value = .5853825 ug/minute C % Difference = 10 

I 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 0.51 0.20 0.00 
2 1.01 7.10 97.18 
3 1.51 9.80 27.55 
4 2.01 11.10 11.71 
5 2.51 11.90 6.72 
6 3.01 12.70 6.30 
7 3.51 13.10 3.05 
8 4.01 13.70 4.38 
9 4.51 14.00 2.14 
10 5.01 14.50 3.45 
11 5.51 14.80 2.03 
12 6.01 15.20 ' 2.63 
13 6.51 15.50 1.94 
14 7.00 15.90 2.52 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = c5.9E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 15.9 - 4.1005 (1.1)/(200) (12) = +5.41E-03 Molar Carbon 
- ( 15.9 - 4.1005 )(1.1)/(200) - +6.49E-02 g/L Caxbon 

Sample Run ky: 
SL HOOD 00000 



TOC- TOTAL 'ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample:.S97T02009 SPK Date: 08/31/97 Time: 15:16:02 

Sample Size = 200 UL $. , .  ' Analyst : SL HOOD 
Dil Factor = 2.5 Min Readings = 14 
Blank ID # = Max Readings = 14 
Blank Value = .5853825 ug/minute C % Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

' 12 
13 
14 

---_ _ _ _ _  Analysis Time ==== 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.01 
4.51 
5.01 
5.51 

6.51 
7.01 

, 6.01 . 

Coulometer ==== % Difference == 
0.40 0.00 
38.00 98.95 
53.10 28.44 
58.60 9.39 
61.50 4.72 
63.10 2.54 
64.20 1.71 
65.00 1.23 
65.50 0.76 
66.10 0.91 
66.50 0.60 
66.90 0.60 
67.20 0.45 
67.60 0.59 

. USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = +5.9E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 67.6 - 4.101108 )(2.5)/(200) . =  
( 67.6 - 4.101108 ) (2.5)/(200) (12) = 

+7.94E-01 g/L .Carbon 
+6.613-02 Molar Carbon 

Sample Run 'By: 
SL HOOD 00000 



HNF-SD-WM-DP-262, REV. 0 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

I Sample: - S97T02011 Date: 08/31/97 Time: 15:25:44 
I 

Sample Size = 200 uL \, Analyst : SL HOOD 
Dil Factor = 1.1 Min Readings = 14 
Blank ID # = Max Readings = 14 
B l a n k  Value = -5853825 ug/minute C % Difference = 10 

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

10 
11 
12 
13 
14 

Analysis Time ==== 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.01 
4.51 
5.01 
5.51 
6.01 . 
6.51 
7.00 

Coulometer 
0.10 
7.00 
9.70 
11.00 

' 11.90 
12.50 
13.10 
13.60 
14.00 
14.40 
14.70 
15.10 
15.60 
15.80 

% Difference == 
0.00 
98.57 
27.84 
11.82 
7.56 
4.80 
4.58 
3.68 
2.86 
2.78 
2.04 
2.65 
3.21 
1.27 

__-_ --__ 

USER INPUT BLANK VALUE 
BLANK VALUE = 
BLANK FACTOR = 0 / 0 = +5.9E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 15.8 - 4.100536 ) (1.1)/(20a) (12) = +5.363-03 Molar Carbon 

0 micrograms carbon 

- ( 15.8 - 4.100536 )(1.1)/(200) - +6.433-02 g/L Carbon 

Sample Run 'By: 
SL HOOD 00000 



HMF-SD-WM-DP-262, REV. 6 

TOC- TOTAL ~RGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2,O 

Sample::S97T02011 DUP Date: 08/31/97 Time: 15:38:21 

Sample Size = 200 uL +a Analyst : SL HOOD 
Dil Factor = 1.1 Min Readings = 14 
Blank ID # = Max Readings = 14 
Blank Value = .5853825 uq/minute C % Difference = 10 J 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

_ _ _ -  ___- Analysis Time ==== 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.01 
4.51 
5.01 
5.51 

6.50 
7.00 

6.oi . 

Coulometer == 
0.30 
7.20 
9.90 
11.30 
12.10 
12.70 
13.30 
13.80 
14.20 
14.80 
15.10 
15.50 
15.80 
16.20 

% Difference == 
0.00 
95.83 
27.27 
12.39 
6.61 
4.72 
4.51 
3.62 
2.82 
4.05 
1.99 
2.58 
1.90 
2.47 

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = +5.9E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 16.2 - 4.1005 1 (1.1)/(200) _ - 
( 16.2 - 4.1005 ) (1.1)/(200) (12) = 

+6.653-02 g/L Carbon 
+5.553-03 Molar Carbon 

Sample Run iy: 
SL HOOD 00000 
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HNF-SD-WM-DP-262, REV. 0 
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2 . 0  

Sample:. S97T02013 Date: 08/31/97  Time: 15 :47 :28  

Sample Size = 200 UL ’. Analyst : SL HOOD 
Dil Factor = 1.1 Min Readings = 1 4  
Blank TD # = Max Readings = 1 4  
Blank Value = .5853825 ug/minute C % Difference = 1 0  

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

1 0  
11 
1 2  
1 3  
1 4  

--_- --__ Analysis 
0 . 5 1  
1 . 0 1  
1 . 5 1  
2 . 0 1  
2 . 5 1  
3 . 0 1  
3 . 5 1  
4 . 0 1  
4 . 5 0  
5 .01  
5 . 5 1  

6 .50  
7 . 0 0  

6 . 0 1  

Time ==== Coulometer 
0 .30  
7 .00  
9 .60  

1 0 . 8 0  
11 .70  
1 2 . 4 0  
1 3 . 0 0  
1 3 . 4 0  
1 3 . 8 0  
1 4 . 3 0  
1 4 . 7 0  
1 5 . 0 0  
1 5 . 4 0  
1 5 . 7 0  

--_- ---- % Difference == 
0 .00  

9 5 . 7 1  
2 7 . 0 8  
11.11 

7.69  
5 . 6 5  
4 .62  
2 . 9 9  
2 . 9 0  
3 . 5 0  
2 . 7 2  
2 .00  
2 . 6 0  
1 . 9 1  

USER INPUT BLANK VALUE 
BLANK VALUE = 
BLANK FACTOR = 0 / 0 = 

SAMPLE RESULTS: 

0 micrograms carbon 

( 1 5 . 7  - 4 . 1 0 0 5  ) ( 1 . 1 ) / ( 2 0 0 )  _ - 
( 1 5 . 7  - 4 . 1 0 0 5  ) ( 1 . 1 ) / ( 2 0 0 )  (12 )  = 

+5.9E-01  ug/min Carbon 

+6.38E-02 g/L Carbon 
+5.32E-O3 Molar Carbon 

Sample Run By: 
SL HOOD 00000 
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HNF-SD-WM-DP-262, REV. 0 
TOC- TOTAL 'ORGANIC 'CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample:.S97T02013 DUI? Date: 08/31/97 Time: 15:58:41 
\ <  

i Sample Size = 200 uL J: Analyst : SL HOOD 
~ Dil Factor = 1.1 Min Readings = 14 

Blank ID # = Max Readings = 14 
Blank Value = .5853825 ug/minute C % Difference = 10 

I ' == Reading ==== Analysis 
E 1 0.51 

2 1.01 
3 1.51 
4 2.01 
5 2.51 
6 3.01 
7 3.51 
8 4.01 
9 4.51 
10 5.01 
11 5.51 
12 6.01 
13 6.51 
14 7.00 

Time ==== Coulometer 
0.20 
6.80 
9.60 
10.90 
11.90 
12.50 
13.20 
13.60 
14.00 
14.40 
14.80 
15.70 
15.70 
16.00 

% Difference == 
0.00 
97.06 

__-- __-- 

29.17 
11.93 
8.40 
4.80 
5.30 
2.94 
2.86 
2.78 
2.70 
5.73 
0.00 
1.88 

' .  

. .  . .  

USER INPUT BLANK VALUE 
BLANK VALUE = 0 micrograms carbon 
BLANK FACTOR = 0 / 0 = +5.9E- 

SAMPLE RESULTS: 
( 16 - 4.100536 )(1.1)/(200) - _ 
( 16 - 4.100536 ) (l.l)/(ZOO) (12) = 

-01 ug/min Carbon 

+6.54E-02 g/L Carbon 
+5.453-03 Molar Carbon 

Sample Run 'By: 
SL HOOD 00000 



HNF-SD-WM-DP-262, REV. 0 

WORKBOOK PAGE: BLANK1 

pg of Carbon = ICI-C21 

Method Detection Limit (pg/mL) = 1 pg C * DF * DDF I VI 

Data Entered By: r+CM Date: 09/04/97 

Signature of Chemist: &Yh&’k - Date: 9/e/97 
BLANK WE1 REV 2.0 344105ML / 

94; 
09/04/97 0 8 : 2 3 : 3 8 



"F-SD-WM-DP-262, REV. 0 

WORKBOOK PAGE STD2 

pg of CarbonlmL = (CI-C2) * DF * DDF I VI 

Method Detection Limit (pglmL) = 1 pg C * DF * DDF I VI 

Data Entered By: L C U  Date: 09/04/97 

Signature of Chemist: Date: 9/a/q7 
STANDARD.WB1 REV 2.0 344105ML / I  

09/04/97 97 08:24:27 



HNF-SD-WM-DP-262, REV. 0 

WORKBOOK PAGE: SAM3 

pg of CarbonlmL = (CI-C2) * DF * DDF I VI 

Method Detection Limit = 1 pg C * DF * DDF I VI 

Data Entered By: LCM ,, Date: 09/04/97 

Signature of Chemist: Date: 9 / A h 7  
SAMPLE.WB1 REV 2.0 344105ML 

09/04/97 98 08:24:38 



Data Entered By: ,LCM I Date: 09/04/97 

09/04/97 $9 08:25:06 



HMF-SD-WM-DP-262, REV. 0 

WORKBOOK PAGE: SPIKE5 

Sp ike  C o r r e c t i o n  Fac tor  (SPK CF) = (SPK SS + S P K  V O L  + S P K  VR) I S P K  VI  

S a m p l e  C o r r e c t i o n  Fac tor  ( S A M  CF) = (SS + VR) I (VI) 
S a m p l e  Size C o r r e c t i o n  Fac tor  (SS CF) = (SPK SS) I (SS) 

QC A c t u a l  i n  p g I m L  = Sp ike  Va lue  (pg ImL)  

QC F o u n d  i n  p g l m L  = [(C3 - CZ) (SPK CF) - (C I -CZ) (SAM CF)(SS CF)/(PDF)]  I (SPK VOL)  
Percent  Sp ike  Recovery  = (QC Found)  I (QC Actual )  * 100 

Data Entered By:  LCM n Date: 09/04/97 

Signature of Chemist :  P A k \  xcRv\/fp/d/m/\ Date: 9 8/97 
SPlKEWBl REV20 3M105ML / I I  

100 
09/04/97 08:25:21 



"F-SD-WM-DP-262, REV. O 
WORKBOOK PAGE SAM6 

pg of CarbonlmL = (CI-C2) * DF * DDF I VI 

Method Detection Limit = 1 pg C * DF * DDF I VI 

Data Entered By: A LCM Date: 09/04/97 
Signature of Chemist: 
SAMPLE.WB1 REV2.0 344105ML 

a01 
09/04/97 08:25:30 



HNF-SD-WIW-DP-262, REV. 0 
WORKBOOK PAGE DUP7 

pg of CarbonlmL = (CI-C2) * DF * DDF I VI 

Method Detection Limit = 1 pg C * DF * DDF I VI 

I/Sample#// 
S97T002011 

LCM 

pg of CarbonlmL 6.66E+01 I 
AP-103 

Data Entered By: LCM Date: 09/04/97 

Signature of Chemist: dUXChd Date: 9 /9/c/7 
SAMPLE.WB1 REV 2.0 344105ML / 

102 
09/04/97 08:25:47 



HNF-SD-WM-DP-262, REV. 0 
WORKBOOK PAGE SAM8 

pg of CarbonlmL = (CI-C2) * DF * DDF I VI 

Method Detection Limit = 1 pg C * DF * DDF I VI 

Method Detection Limit in pglmL 5.50E+00 I 
1.19 of CarbonlmL 6.38E+01 I 

~ 

Data Entered By: LCM ~ Date: 09/04/97 
Signature of Chemist: 9 / w q 7  
SAMPLE WE1 REV 2 0 344105ML 

103 
09/04/97 08:26:03 



HNF-SD-WU-DP-262, REV. 0 
WORKBOOK PAGE DUP9 

pg of CarbonlmL = (CI-C2) * DF * DDF I VI 

Method Detection Limit = 1 pg C * DF * DDF I VI 

Data Entered By: LCM Date: 09/04/97 

Signature of Chemist: U&M& Date: 7 /B/q'l 
SAMPLE.WB1 REV 2.0 344105ML / I '  

204 
09/04/97 08:26:16 



worklistdata Version I .  0 OS/IS/96 "F-SD-WM-DP-262, REV. 0 Page: 1 
08/31/97 01:4S 

LABCORE Completed Worklist Report for Worklist# 20102 

Analyst: pjm Instrument: TIC01 Book# 25W28 
Method 4'i=%eO Rev/Mod s# 
Worklist Comment: AP-103 TIC. RCJ 

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

Final page for worklist# 20102 

Analyst Signature Date 

c1/3/4 7 
Reviewer Sgnature Date ' ' 

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

10s 



08/29/97 1253 "F-SD-WM-DP-262, REV. 0 Page: I 
A-0004-1 LABCORE Data Entry Template for Worklist# 20102 

Analyst: && Instrument: TIC01 Book#z .$A/ 12 B 
Method: LA-342-100 Rev/Mod F- t 7  

Worklist Comment: AP-103 TIC. RCJ 

s Type Sample# R A Test Matrix Group# Project 

1 BLNK TIC-02 LIQUID 

2 STD TIC-02 LIQUID 

3 SAMPLE S97TOD2009 0 TIC-02 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: TIC-02 

4 DUP S97T00.2009 0 TIC-02 LIQUID 

5 SPK S97T002009 0 TIC-02 LIQUID 

6 SAMPLE S97T002011 0 TIC-02 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: TIC-02 

7 DUP S97T002011 0 TIC-02 LIQUID 

8 SAMPLE S97T002013 0 TIC-02 LIQUID 97000600 AP-103 GRAB1 
Analytea Requested: TIC-02 

9 DUP S97T002013 0 TIC-02 LIQUID 

Final page for worklist # 20102 . 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 4 
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HMF-SD-WM-DP-262, REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 25N12B STD-2 Date: 08/29/97 Time: 22:01:59 

Sample Size = 1000 uL Analyst : , PJ MCCOWN 
Dil Factox = 1 Min Readings = 22 
Blank ID # = BASE-2 Max Readings = 22 
Blank Value = .3429249 uglminute C % Difference = 10 

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

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

. 20 
21 
22 

-__- _ _ _ _  Analysis Time 
0.08 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 

' 4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 

==== Coulometer ==== % 
0.00 
0.30 
0.50 
1.00 
23.70 
126.60 
275.30 
404.50 
490.10 
544.00 
575.60 
591.10 
598.20 
601.80 
604.10 
605.30 
606.30 
607.00 
607.70 
608.00 
608.50 
608.90 

Difference == 
0.00 

100.00 
40.00 
50.00 
95.78 
81 :28 
54.01 
31 .'94 
17.47 
9.91 
5.49 
2.62 
1.19 

' 0.60 
0.38 
0.20 
0.16 
0 ..12 
0.12 
0.05 
0.08 ' 

0.07 

BLANK VALUE = 3.6 micrograms carbon 
BLANK FACTOR = 3.6 / 10.49792 = +3.4E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 608.9 - 3.6 ) (1)/(1000) - _ 
( 608.9 - 3.6 ) (1)/(1000),(12) = 

+6.0533-01 g/L Carbon ' 

.+5.0443-02 Molar Carbon 
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"F-SD-WM-DP-262, REV. O 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 
<e< BLANK ANALYSIS >>> 

Sample: BASE-2 Date: 08/29/97 Time: 21:48:07 

Sample Size = 1 uL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASE-2 Max Readings = 22 
Blank Value = N/A % Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 0.08 0.00 0.00 

0.20 100.00 
0.30 33.33 

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 

10.50 
10,. 40 

BLANK VALUE = 3.6 micrograms carbon 
BLANK FACTOR = 3.6 / 10.49792 = 

0.40 
0.60 
0.70 
0.90 
1-00 
1.20 
1.40 
1.50 
1.70 
1.90 
2.00 
2.20 
2.40 
2.60 
2.70 
2.90 
3.10 
3.30 
3.60 

25.00 
33.33 
14.29 
22.22 
10.00 
16.67 
14.29 
6.67 
11.76 
10.53 
5.00 
9.09 
8.33 
7.69 
3.70 
6.90 
6.45 
6.06 
8.33 

+3.4E-01 ug/min Carbon 

Sample Run By: 
PJ MCCOWN 00000 
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HMF-SD-WM-DP-262, REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: BLANK-2 Date: 08/29/97 Time: 22 : 23 : 58 

Sample Size = 1 uL Analyst : , PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASE-2 Max Readings = 22 
Blank Value = .3429249 ug/minute C % Difference = 10 

== Reading E=== Analysis Time s=== 
1 0.08 
2 0.51 
3 1.01 
4 1.51 
5 2.00 
6 2.50 
7 3.00 
8 3.50 
9 4.00 
10 4.50 
11 5.00 
12 5.50 
13 6.00 
14 6.50 
15 7.00 
16 '7.50 
17 8.00 
18 8.50 
19 9.00 

21 10.00 
22 10.50 

20 9.50 

Coulometer ==== 
0.00 
0.30 
0.50 
0.80 
1.10 
1.40 
1.70 
1.90 
2.20 
2.50 
2.70 
3.00 
3.30 
3.50 
3.80 
4.00 
4.30 
4.50 
4.70 
5.00 
5.30 
5.50 

% Difference == 
0.00 

100.00 
40.00 
37.50 
27.27 
21.43 
17.65 
10.53 
13.64 
12.00 
7.41 
10.00 
9.09 
5.71 
7.89 
5.00 
6.98 
4.44 
4.26 
6.00 
5.66 

' 3.64 

BLANK VALUE = 3.6 micrograms carbon 
BLANK FACTOR = 3.6 / 10.49792 = .  +3.4E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 5.5 - 3.600377 )(1)/(1) - 
( 5.5 - 3.600377 ) (1)/(1) (12) 

+1.9E+00 g/L Carbon 
+1.6E-01 Molar Carbon 

7 ,  

00000 
Sample Run By: @L 

PJ MCCOWN 
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HNF-SD-WM-DP-262, REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S97T002009-2 Date: 08/29/97 Time: 22:47:42 
%I* 8/29/97 

Sample Size = .@dm L Analyst : , PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASE-2 Max Readings = 22 
Blank Value = .3429249 ug/minute C % Difference = 10 

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

2 
3 
4 
5 
6 
7 
8 
9 

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

0.08 
0.51 
1.00 
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 

10.00 
10.50 

9.50 

0.00 
0.30 
0.60 
1.20 
12.30 
54.00 
113.80 
171.20 
213.50 
239.90 
253.70 
260.10 
263.60 
265.70 
266.80 
267.80 
268.30 
268.90 
269.30 
269.60 
270.00 
270.30 

BLANK VALUE = 3.6 micrograms carbon 
BLANK FACTOR = 3.6 / 10.49792 = 

SAMPLE RESULTS: &&qcii , ' 
( 270.3 - 3.600419 ) (l)/4+??-d4 = 
( 270.3 - 3.600419 ) (1)/(1) (12) = 

100.00 
50.00 
50.00 
90.24 
77.22 
52.55 
33.53 
19.81 
11-00 
5.44 
2.46 
1.33 
0.79 
0.41 
0.37 
0.19 
0.22 
0.15 
0.11 
0.15 
0.11 

t3.4E-01 ug/min Carbon 

1.33 E + o o y  
'$/L Carbon 

+2.2223+01 fiolar Carbon 
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HNF-SD-WM-DP-262, REV. 0 

TIC- TOTAL INORGANIC CndBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 2009 DUP-2 Date: 08/29/97 Time: 23:03:39 

Sample Size = 200 UL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASE-2 Max Readings = 22 
Blank Value = .3429249 ug/minute C % Difference = 10 

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

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

__-_ _ _ _ _  Analysis Time ==== 
0.08 
0.51 
1.01 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 

10.00 
10.50 

9.50 

Coulometer ==== % 
0.00 
0.40 
0.60 
0.90 
7.90 

46.80 
107.60 
165.10 
209.20 
237.40 
252.50 
259.90 
263.90 
266.20 
267.40 
268.50 
269.00 
269.60 
269.90 
270.40 
270.70 
271.10 . 

Difference == 
0.00 

100.00 
33.33 
33.33 
88.61 
83.12 
56.51 
34 .'83 
21.08 
11.88 
5.98 
2.85 
1.52 
0.86 
0.45 
0.41 
0.19 
0.22 
0.11 
0.18 
0.11 
0.15 

BLANK VALUE = 3.6 micrograms carbon 
BLANK FACTOR = 3.6 / 10.49792 = +3.4E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 271.1 - 3.600084 )(1)/(200) - - 
( 271.1. - 3.600084 ) (1) / (200) (12) = 

+1.3373+00 g/L Carbon 
+1.115E-01 Molar Carbon 

. >> 
I \  

Sample Run By: 
P'J MCCOWN 00000 

. a J - c  
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HNF-SD-WM-DP-262, REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 2009 SPK-2 Date: 08/29/97 Time: 23:17:03 

Sample Size = 200 uL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings =' 22 
Blank ID # = BASE-2 Max Readings = 22 
Blank Value = .3429249 ug/minute C % Difference = 10 

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

_ _ _ _  _-_- Analysis Time 
0.08 
0.51 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 . 
7.50 
8.00 
8.50 
9.00 

10.00 
10.50 

51.50 

_ _ _ _  ---- Coulometer ==== % Difference == 

0.00 0.00 
0.30 100.00 
0.70 57.14 
1.00 30.00 
11.00 90.91 
75.70 85.47 
191.50 60.47 
312.50 38.72 
407.10 23.24 
472.80 13.90 
515.00 8.19 
538.70 4.40 
550.20 2.09 
555.80 1.01 
559.00 0.57 
560.70 0.30 
562.00 0.23 
563.00 0.18 
563.50 0.09 
564.20 0.12 
564.70 0.09 
565.10 0.07 

BLANK VALUE = 3.6 micrograms carbon 
BLANK FACTOR = 3.6 / 10.49792 = +3.4E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 565.1 - 3.600084 )(1)/(200) - - 
( 565.1 - 3.600084 ) (1)/(200) (12) = 

+2.8073+00 g/L Carbon 
+2.340E-01 Molar Carbon 

Sample Run By: 
00000 

. JoornL 



HNF-SD-WM-DP-262, REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S97T002011-2 Date: 08/29/97 Time: 23:30:57 

Sample Size = 200 UL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASE-2 Max Readings = 22 
Blank Value = .3429249 ug/minute C % Difference = 10 

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

10 
11 
12 
13 
14 
15 
16 
17 

. 18 
19 
20 
21 
22 

_ _ _ _  ---- Analysis Time 
0.08 
0.51 
1.01 
1.50 
2.04 
2.54 
3.04 
3.54 
4.04 
4.54 
5.04 
5.54 
6.04 
6.54 
7.04 
7.54 
8.04 
8.54 
9.03 

10.03 
10.53 

9.53 

Coulometer ==== % Difference == ____  ____  
0.00 0.00 
0.50 100.00 
0.80 37.50 
1.50 46.67 
14.80 89.86 
63.00 76.51 
125.80 49.92 
181.00 30.50 
220.50 17.91 
243.80 9.56 
255.40 4.54 
261.40 2.30 
264.40 1.13 
266.00 0.60 
267.40 0.52 
268.10 0.26 
268.70 0.22 
269.20 0.19 
269.70 0.19 
270.10 0.15 
270.70 0.22 
270.90 0.07 

BLANK VALUE = 3.6 micrograms carbon 
BLANK FACTOR = 3.6 / 10.49792 = +3.4E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 270.9 - 3.612307 ) 11) / (200) - - 
( 270.9 -'3.612307 ) (1)/(200) (12) = 

+1.3363+00 g/L Carbon 
+1.114E-01 Molar Carbon 

Sample Run By: 
PJ M C C m  00000 
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HNF-SD-WM-DP-262, REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: 2011 D I P - 2  Date: 08/29/97 Time: 23:43:52 

Sample Size = 200 uL Analyst : , PJ MCCOW" 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASE-2 Max Readings = 22 
Blank Value = .3429249 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 ==== Coulometer ==== % Difference == 
0.08 0.00 0.00 
0.51 0.40 100.00 
1.01 0.80 50.00 
1.51 1.50 46.67 
2.01 15.00 90.00 
2.50 63.90 76.53 
3.00 127.20 49.76 
3.50 182.60 30.34 
4.00 222.30 17.86 
4.50 244.60 9.12 
5.00 255.90 4.42 
5.50 261.30 2.07 
6.00 264.10 1.06 
6.50 265.90 0.68 
7.00 267.00 0.41 
7.50 267.80 0.30 
8.00 268.40 0.22 
8.50 268.80 0.15 
9.00 269.30 0.19 

10.00 270.20 0.11 
10.50 270.50 0.11 

9.50 269.90 0.22 

BLANK VALUE = 3.6 micrograms carbon 
BLANK FACTOR = 3.6 / 10.49792 = +3.4E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 270.5 - 3.600712 ) (1) / (200) 
( 270.5 - 3.600712 ) (1)/(200) (12) = 

- - +1.334E+OO g/L Carbon 
+1.112E-01 Molar Carbon 



MRIF4XhWNI-DP-262, REV. 0 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

Sample: S97T002013-2 Date: 08/29/97 Time: 23:56:41 

Sample Size = 200 UL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASE-2 Max Readings = 22 
Blank Value = .3429249 ug/minute C % Difference = 10 

== Reading ==== Analysis Time E=== Coulometer ==== % Difference == 
1 0.08 0.00 0.00 
2 0.51 0.50 100.00 
3 1.01 0.80 37.50 
4 1.51 1.60 50.00 
5 2.00 14.60 89.04 
6 2.50 61.10 76.10 
7 3.00 122.90 50.28 
8 3.50 177.80 30.88 
9 4.00 217.70 18.33 

10 4.50 241.30 9.78 
11 5.00 253.10 4.66 
12 5.50 259.10 2.32 
13 6.00 262.00 1.11 
14 6.50 263.80 0.68 
15 7.00 265.00 0.45 
16 7.50 265.80 0.30 
17 8.00 266.40 0.23 
18 8.50 266.90 0.19 
19 9.00 267.50 0.22 
20 9.50 267.90 0.15 
21 10.00 268.30 0.15 
22 10.50 268.70 0.15 

BLANK VALUE = 3.6 micrograms carbor. 
BLANK FACTOR = 3.6 / 10.49792 = +3.4E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 268.7 - 3.600712 ) (1)/(200) (12) = +1.105E-01 Molar Carbon 
- ( 268.7 - 3.600712 ) (1)/(200) - +1.3253+00 g/L Carbon 

, '  

Sample Run BY: 
PJ MCEOWN 00000 



"F-SD-VIM-DP-262, REV. O 
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

Sample: 2013 DUP-2 Date: 08/30/97 Time: 00:09:39 

Sample Size = 200 UL Analyst : PJ MCCOWN 
Dil Factor = 1 Min Readings = 22 
Blank ID # = BASE-2 Max Readings = 22 
Blank Value = .3429249 ug/minute C % Difference = 10 

== Reading ==== Analysis Time ==== Coulometer ==== % Difference == 
1 0.08 0.00 0.00 

100.00 2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

0.51 
1.01 
1.50 
%-1438.00 
%-1437.50 
%-1437.00 
%-1436.50 
%-1436.00 
%-1435.50 
%-1435.00 
%-1434.50 
%-1434.00 
%-1433.50 
%-1433 .OO 
%-1432.50 
%-1432 -00 
%-1431.50 
%-1431.00 
%-,1430.50 
%-1430 .OO 
%-1429.50 

0.50 
0.80 
1.40 
13.90 
60.10 
122.80 
180.50 
222.70 
247.50 
259.60 
265.60 
268.60 
270.60 
271.70 
272.50 
273.20 
273.80 
274.20 
274.60 
275.00 
275.40 

BLANK VALUE = 3.6 micrograms carbon . 
BLANK FACTOR = 3.6 / 10.49792 = +3.4E-01 

ab1 SAMPLE -RESULTS : 3.b cftd 
( 275.4 --44BcaLL5. ) (1)/(200) - - 
( 275.4 --490.2115 ) (1)/(200) (12) = 

37.50 
42.86 
89.93 
76.87 
51.06 
31.97 
18.95 
10.02 
4.66 
2.26 
1.12 
0.74 
0.40 
0.29 
0.26 
0.22 
0.15 
0.15 
0.15 
0.15 

ug/min Carbon 

I .3b E+.- ~ '" ' f ' '  
+343&&W g/L Carbon 
+3.190E-01 Molar Carbon 

s~ 

Sample Run By: & * 
PJ MCCOWN 00000 

- a o d ~ c  
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HNF-SD-WM-DP-262, REV. 0 

Pg of Carbon = ICI-c21 

Signature of Chemist: 
BLANK.W81 REV 1.0 342100ML 

117 
31-Aug-97 12:10:17AM 



HNF-SD-WM-DP-262, REV. 0 

1 Date Complete PJM /I 
I L  

QC Actual in pgImL = Standard Value (pglmL) 
QC Found in pgImL = (C1 - C2) * DF I SS 
QC Found in pgImL for TIC = 5 if C1 < C2 
QC Found in pglmL for TOC = 40 if C1 < C2 

% Recovery = QC Found I QC Actual * 100 

n..C..J".~ .. 

Data Entered By: 9 ,  SKB Date: 08/30/97 
Signature of Chemist: f U  A&/\BpdA Date: 7/7/43 
STANDARD.WB1 REV 1 0 342100ML 

31-Aug-97 12:09:20 AM 



HNF-SD-WM-DP-262, REV. 0 

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

S97T002009 

- .- li Chemist /I 
II RWS II / /  Analyst il 

I/ Analysis Date jl 
08/30/97 11 Analysis Time 11 Method Detection Limit in pglmL 
09:48 PM 1 Samnlcr Point !in of CarhonlmL 

Signature of Chemist: 
SAMPLE WB1 REV 1 0 342100ML 

13.9 
1:\3421 O O P O I  02.WB1 31-Aug-97 12:10:50 AM 



HNF-SD-WM-DP-262, REV. 0 

pg of CarbonlmL = (Cl-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: n a  Syg Date: 08/30/97 
Signature of Chemist: I U  ALtAAuW. L% Date: 9 / 3 / 7 7  
DUP WE1 REV 1 0 342100ML 

120 
1:\3421 OOUOI 02 WB1 31-Aug-97 12:08:20 AM 



HNF-SD-WM-DP-262, REV. 0 

I I 
Percent Spike Recovery = (C2 - C 1 *  (SPK SS) I SS) I ((SPK CONC) * (SPK VOL)) * 

QC Actual in pgImL = Spike Value (pgImL) 
QC Found in VgImL = (Percent Spike Recovery)*(QC Actual) I 1 0 0  

QC Actual in pglmL 
QC Found in pglmL 
Percent Spike Recovery 

Data Entered By: n Date: 08/30/97 
Signature of Chemist: Date: 4 /3/q 3 

I f  
SPIKE.WB1 REV 1 .I 342100ML / -  

1:\3421 O O U O I  02.WB1 
12% 

31-Aug-97 12:56:59 AM 



HNF-SD-WM-DP-262. REV. 0 

I I 
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: SI@ Date: 08/30/97 
Signature of Chemist: mnl A M &  Date: 4 /  3 / q  7 
SAMPLE WB1 REV 1 0 342100ML / I '  

122 
1:\3421 O O E O I  02.WBI 31-Aug-97 12:11:47AM 



HNF-SD-WM-DP-262, REV. 0 

LIQUID 
. BatchNumber 

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 

Instrument Code 

Data Entered By: I\ SKB, Date: 08/30/97 
Signature of Chemist: f4AY )70%n(f& Date: 4 / ~ / 9  7 

123 

I /  
DUP WE1 REV 1 0 342100ML / 

1:\3421 O O P O I  02.WB1 31-Aug-97 12:58:27 AM 



HMF-SD-WM-DP-262. REV. 0 

-- ''I 
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: P)  SKB,n Date: 08/30/97 
Signature of Chemist: G?? ,u & h A  L?@c&L Date: 9 / 7 / 4 7  

124 

I 
SAMPLE.WB1 REV 1.0 342100ML 

1:\3421 O O P O I  02.WB1 31-Aug-97 12:12:25AM 



HNF-SD-\NM-DP-262, REV. 0 

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

-1 
Instrument Code 1 

TIC01 

Data Entered By: n SKB Date: 08/30/97 
Signature of Chemist: f%%J XdMd) !  Date: 7 /;= f47 
DUP WBI REV I 0 342100ML ' I '  

125 
1:\3421 O O P O I  02.WB1 31-Aug-97 01:00:32 AM 



HNF-SD-WM-DP-262, REV. 0 

THIS  PAGE INTENTIONALLY LEFT BLANK 
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HNF-SD-WM-DP-262, REV. 0 

THIS PAGE INTENTIONALLY LEFT BLANK 
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HNF-SD-WM-DP-262, REV. 0 

THIS  PAGE INTENTIONALLY LEFT BLANK 
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worklistrad Version I .O 05/09/96 HNF-SD-WM-DP-262, REV. 0 Page: 1 
09/29/97 13:13 

LABCORE Completed RadChem -Report for Worklist#: 20425 

Analyst: c j  Instrument: UO1 Book# [3,&57 
Method: mqz-Q3q RevIMod g’o 
Worklist Comment: AP-103 GRAB U, .l-IOML SAMPLE PREP. SPK SS=O.lML. RCJ 

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

Final page for worklist# 20425 

Analyst Signature Date Analyst Signature Date 

Reviewer Sig6ature ate 

Units shown for QC (BLWBKG) may not reflect the actual unit.% 

129 



09/23/97 08:46 "F-SD-WM-DP-262, REv. Page: I 
A-0004-1 LABCORE Data Entry Template for Worklist# 20425 

Analyst: cm Instrument: UO1 Book# \3bs? 
Method LA-925-009 

Worldist Comment: AP-103 GRAB U, .l-IOML SAMPLE PREP. SPK SS=O.lML. RCJ 

Rev/Mod A - i 

S Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

3 SAMPLE 

4 DUP 

5 S P K  

6 SAMPLE 

7 DUP 

8 SAMPLE 

9 DUP 

@U-01 

@UU-Ol 

S97T002009 0 @U-01 
Analytes Requested: U-02 

S97T002009 0 @U-01 

S97T002009 0 @U-01 

S97T002011'  0 @Uu-Ol 
Analytes Requested: 17-02 

S97T002011 0 @U-01 

S97T002013 0 @U-01 
Analytes Requested: U-02 

S97T002013 0 @U-01 

LIQUID 

LIQUID 

LIQUID 97000600 A P - 1 0 3  GRABl 
, U-02E 

LIQUID 

LIQUID 

LIQUID 97000600 A P - 1 0 3  GRAB1 
, U-02E 

LIQUID 

LIQUID 97000600 A P ' 1 0 3  GRABl 
, U-02E 

LIQUID 

Final page for worklist # 20425 

Data Entry Comments: 

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

130 



HNF-SD-WM-DP-262, REV. 0 

Sample ID ENVSTD 13B57 
Description STANDARD 
Ref. Ratio 1.101 
Laser Pulses 1000 
Lifetime 259 + -696 us 
R2 -9997 
Integrated 78389 
Range: HIGH 

Sample ID BLANK 
Description BLK 
Ref. Ratio 1.099 
Laser Pulses 1000 
Lifetime + us 
R2 
Integrated 0 
Range: LOW 
Sample <= Blank 

Date/Time 09/26/97/12:06:54 
Cal Y=9.43E+07X-9.743+02 
Intensity 4379 (t= 39 
Conc 6.603-05 + 2.023-06 g/L' 
Dilution Factor 1 mL/mL 

FINAL RESULT 6.6OE-05 + 2.02E-06 g/L 
-- - - - - - - - . - - - - - - - - - - - - - - -. 

Date/Time 09/26/97/12:10:18 
Cal Y=6.51E+09X+4.883-04 
Intensity -619 (t= 39 
Conc + g/L 
Dilution Factor X mL/mL 

FINAL RESULT 

Sample ID S97T002009 
Description SAM 
Ref. Ratio 1.132 
Laser Pulses 1000 
Lifetime 237 + .278 us 
R2 -9999 
Integrated 288123 
Range: HIGH 

Date/Time 09/26/97/12:12:34 
Cal Y=9.43E+07X-9.743+02 
Intensity 17023 (t= 39 
Conc 2.333-04 + 7.093-06 g/L 
Dilution Factor 1 mL/mL 

FINAL RESULT 2.333-04 + 7.093-06 g/L 
................................................................... 
Sample ID S97T002009 Date/Time 09/26/97/12:14:17 
Description DUP Cal y=9.43E+07X-9.74E+02 
Ref. Ratio 1.128 Intensity 18001 (t= 39 
Laser Pulses 1000 13% Conc 2.373-04 + 7.233-06 g/L 
Lifetime 272 + .451 us Dilution Factor 1 mL/mL 
R2 -9999 

Range: HIGH 
Integrated 334041 FINAL RESULT 2.373-04 + 7.233-06 g/L 



HNF-SD-WM-DP-262, REV. 0 
- -  

- - - - - - .. 
Sample ID S97T002009 Date/Time 09/26/97/12:16:05 
Description SPK Cal Y=9.43E+07X-9.743+02 

Laser Pulses 1000 Conc 7.043-04 + 2.15E-05 g/L 
Lifetime 278 + -744 u s  Dilution Factor 1 mL/mL 
R2 -9997 

Range: HIGH 

Ref. Ratio 1.119 Intensity 56137 (t= 39 us) 

Integrated 1039428 FINAL RESULT 7.043-04 + 2.153-05 g/L 

Sample ID S97T002011 Date/Time 09/26/97/12:18:09 
Description SAM Cal Y=9.43E+07X-9.743+02 

Laser Pulses 1000 Conc 2.233-04 + 6.813-06 g/L. 
Lifetime 229 + -367 us Dilution Factor 1 mL/mL 
R2 .9999 

Range: HIGH 

Ref. Ratio 1.149 Intensity 16297 (t= 39 us) 

Integrated 267132 FINAL RESULT 2.233-04 + 6.813-06 g/L 

Sample ID S97T002011 Date/Time 09/26/97/12:21:09 
Description DUP Cal Y=9.43E+07X-9.74E+O2 

Laser Pulses 1000 Conc 2.353-04 + 7.183-06 g/L 
Lifetime 294 + .779 u s  Dilution Factor 1 mL/mL 
R2 -9997 

Range: HIGH 

Sample ID S97T002013 Date/Time 09/26/97/12:24:14 
Description SAM Cal Y=9.433+07X-9.74E+02 
Ref. Ratio 1.082 Intensity 16252 (t” 39 us 1 
Laser Pulses 1000 Conc 2.243-04 + 6.843-06 g/L 
Lifetime 246 + -481 us Dilution Factor 1 mL/mL 
R2 .9998 
Integrated 286634 FINAL RESULT 2.243-04 + 6.843-06 g/L 
Range: HIGH 

Sample ID S97T002013 Date/Time 09/26/97/12:26:19 
Description DUP Cal Y=9.43E+07X-9.74E+02 

Laser Pulses 1000 Conc 2.073-04 + 6.293-06 g/L 
Lifetime 288 + .415 u s  132 Dilution Factor 1 mL/mL 
R2 -9999 
Integrated 303819 FINAL RESULT 2.073-04 + 6.293-06 g/L 
Range: HIGH 

Ref. Ratio 1.1 Intensity 17866 (t= 39 us) 

Integrated 353125 FINAL RESULT 2.353-04 + 7.183-06 g/L 

_--____-________________________________~-----------------------_----------- 

Ref. Ratio 1.102 Intensity 15614 (t= 39 u s )  



HNF-SD-WM-DP-262, REV. 0 
WORKBOOK PAGE STDl 
Uranium by Phosphorescence: LA-925-009 (B-0) LlQUlDlSOLlD 

Resun = OF * PF * IR * 1000 

DetecUon Level = 3.70 E48 * OF * PF ' 1000 

% Recovely = Result I Value of Standard * 100 

Relative % Uncertainly = IU I IR '  100 

133 
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HNF-SD-WM-DP-262, REV. 0 

WORKBOOK PAGE: BLANK2 
Uranium by Phosphorescence: LA-925-009 (B-0) LlQUlDlSOLlD 

Result = DF * PF * DDF IR 1000 

Detection Level = 3.70 E48 * DF * PF DDF 1000 

Relative % Uncertainty = IU I IR 100 

Analyst: CRJ Date: 26-Sep-97 

Signature of Chemist: RWS Date: ?/2r/q? 
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HNF-SD-WM-DP-262, REV. 0 

CRJ Date: 26-Se 97 
Signature of Chemist: 1 & RWS Date:q /2q/q.3 
A 9  
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HNF-SD-WM-DP-262, REV. 8 

WORKBOOK PAGE DUP4 
Uranium by Phosphorescence: LA-925-009 (B-0) LlQUlDlSOLlD 

Result = DF PF * DDF * IR * 1000 

Detection Level = 3.70 E 4 8  * DF PF * DDF 1000 

Relative X Uncertainty = IU I IR * 100 

nalyst: 0 CRJ Date: 26-Sep-97 
Signature of Chemist: 
SAMPLE.WB1 REV 2.0 925009ML 

f& fi&f#i RWS Date: q/Zq/CI7 1 
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HNF-SD-WWDP-262, REV. 0 

WORKBOOKPAGE SPIKES 

Concentration = IR*DF*  PF 

QC Actual (WmL) = SV(gIL)* '1000 

QCFound(~mL)=(CONC-SR)*OSVlN* 

XRecovety=QCFOUNDlQCACTUAL 

QC ACTUAL 
QC FOUND 

*A SPIKE RECOVERY 

'1000 

4.92El01 
4.71E101 

96.7% 
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HNF-SD-WM-DP-262, REV. 0 

WORKBOOK PAGE: SAM6 
Uranium by Phosphorescence: LA-925-009 (B-0) LlQUlDlSOLlD 

Result = DF * PF DDF * IR * 1000 

Detection Level = 3.70 E-08 * DF * PF DDF 1000 

Relative % Uncertainty = IU I IR * 100 

SAMPLE.WB1 REV 2.0 925009ML I '  
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"F-SD-WM-DP-262, REV. 0 

WORKBOOK PAGE DUP7 

Uranium by Phosphorescence: LA-925-009 (B-0) LlQUlDlSOLlD 

Result = DF PF * DDF * IR" 1000 

Detection Level 3.70 E48 * DF * PF DDF 1000 

Relative % Uncertainty = IU I IR 100 

nalyst: n ,n CRJ Date: 26-Sep-97 

~ Signature of Chemist: (&.))+,j& RWS Date: y/z?/q? 
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HNF-SD-WM-DP-262, REV. 0 

WORKBOOK PAGE SAM8 
Uranium by Phosphorescence: LA-925-009 (B-0) LlQUlDlSOLlD 

Result = DF PF DDF * IR * 1000 

Detection Level = 3.70 E-08 * DF * PF * DDF 1000 

Relative % Uncertainty = IU I IR 100 

Ibalyst: CRJ Date: 26-Sep-97 11 n - 
Signature of Chemist: RWS Date: 9/25/e7 11 
SAMPLE.WB1 REV 2.0 925009ML / I [  
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HMF-SD-WM-DP-262, REV. 0 

Analyst: A CRJ Date: 26-Sep-97 

Signature of Chemist: h / y &  RWS Date: ?/2q/q? 

WORKBOOK PAGE: DUP9 
Uranium by Phosphorescence: LA-925-009 (B-0) LlQUlDlSOLlD 

DILUTION FACTOR OF SAMPLE 
PREPARATION FACTOR OF SAMPLE 100.00 

DIGEST DILUTION FACTOR 1.0000 

LIFETIME IN MICROSECONDS 288.00 
R2 VALUE 
RANGE (HIGH OR LOW) 
INSTRUMENT UNCERTAINTY 
INSTRUMENT RESULT 
DETECTION LEVEL (pglml) 

CONCENTRATION IN SOLUTION (g/L) 
RESULT (pglml) 

Result = DF PF DDF IR 1000 

Detection Level = 3.70 E-08 DF PF DDF * 1000 

Relative % Uncertainty = IU I IR * 100 
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HNF-SO-WM-DP-262, REV. 0 

RAD1 OCHEM ICAL ANALYSIS 
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HNF-SD-WM-DP-262, REV. 0 

THIS PAGE INTENTIONALLY LEFT BLANK 
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#NF-SD-W&DP-262, REV. 0 
worklistrad Version I .  0 05/09/96 Page: I 
10/02/97 13:26 

LABCORE Completed RadChem Report for Worklist#: 20096 

Analyst: pjm Instrument: GEAOl Book# 

Method: Rev/Mod 

Worklit Comment: AP103, @GEA-01 STD:l.OmL Sam Size: See traveler. skm 

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

QUID 5,762e-03 

% C t  Er ror  
0.623 RPD 
0.260 % C t  Er ror  

8 DUP S97T002014 0 @GEA-Ol  CS13702E LIQUID 1 0.190 

Comments Section: 
Comments for sample# S97T002010 and test @GEA-01 . 

Comments far sample# S97T002012 and test @GEA-01 . 

DL=O => n/a. 

DL=O = >  n/a. 

Comments for sample# S97T002014 and test @GEA-01 

% C t  Er ror  
1.818 RPD 
0.190 % C t  Er ror  

377.2e-006 UCiImL 
0.0et000 % C t .  Er ror  
O.Oe+OOO uCi/mL 
D.Oe+DDO % C t .  Er ror  

RPD 

% C t  Er ror  
1.546 RPD 
0.190 % C t  Er ror  

Units shown for  QC (BLK/BKG) may not reflect the actual units. 
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worklistrad Version 1.0 05/09/96 
10/02/97 13:26 

HNF-SD-WM-DP-262, REV. 0 Page: 2 

LABCORE Completed RadChem Report for Worklist#: 20096 
Seq Type Samplaft R A Test Matrix Actual Found DL or Yield Unit 

DL=O => n/a. 

Final page for worklist# 20096 

Analyst Signature Date Analyst Signature Date 

Units shown for  QC (BLK/BKG) may nor reflect the actual units. 
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08/29/97 10:46 "F-So-WM-DP-262, REV. 0 Page: I 
A-0004-1 LABCORE Data Entry Template for Worklist# 20096 

Analyst: & Instrument: GEAOO q/ Book# 7 5 B 9  
Method: LA-548-121 RevIMod F o  
Worklist Comment: AP103, @GEA-01 STD: l.OmL Sam Size: See traveler. skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @GEA-01 LIQUID 

2 BLNK @GEA-01 LIQUID 

3 SAMPLE S97T002010 0 @GEA-01 LIQUID 97000600 AP-103 GRABl 
Analytes Requested: CO60-02 , C060-02E, CS13702 , CS13702E 

4 DUP S97T002010 0 @GEA-01 LIQUID 

5 SAMPLE S97T002012 0 @GEA-01 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: CO60-02 , C060-02E, CS13702 , CS13702E 

6 DUP S97T002012 0 @GEA-01 LIQUID 

7 SAMPLE S97T002014 0 @GEA-01 LIQUID 97000600 AP-103 GRABl 
Analytes Requested: CO60-02 , C060-02E, CS13702 , CS13702E 

8 DUP S97T002014 0 @GEA-01 LIQUID 

Final page for worklist # 20096 

? / h 7  Date 

Data Entry C0mmeplt.s: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 1-SEP-1997 05:13:21.83 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Worklist #: 20096 
Sample ID: WL20096-STD 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< "F-SD-WM-DP-~~~, REV. 0 
Removed by: + >>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEAl Verified by: 
File Number: dka30O:[spec.GEAl]lg105O.cnf 
Geometry : 41 
Count Time: 0 00:50:00.00 sec 
Real Time: 0 00:50:15.68 sec 
Dead Time: 0.5% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 1-SEP-1997 04:22:27.56 
Decayed to: 1-SEP-1997 04:22:27.56 
Standard Deviations: 2 
Analvsis Librarv: ENVGEA 
AnalGst : VR 
Background Subtract: DKA300:[SPEC.GEAl]lGBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 20-MAR-1996 09:10:33.62 
Date of last efficiency calibration: 20-MAR-1996 09:10:52.48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

12.25 
31.78 
36.20 
59.64 

1172.83 
1332.06 
1406.94 
1764.51* 

661.47* 

75 1.14 
1032 1.06 
324 1.11 
185 1.31 

5559 1.40 
4303 1.80 
3803 1.90 
14 1.48 
16 1.75 

25.15 23 7115.7 
64.21 60 9 12.6 
73.04 69 10 37.4 

CS-137 6.73 
CO-60 7.41 

1323.58 1:;; 13- 
2346.56 2337 20 3.6 
2665.15 2655 18 3.5 CO-60 7.25 
2814.97 2812 7 88.6 
3530.52 3524 15116.5 

119.93 8 59 4 AM-241 0.128 
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Suhary of Nuclide Activity Page : 2 
Sample ID : WL20096-STD Acquisition date : 1-SEP-1997 04:22:27 

HNF-SD-WM-DP-262, REV. 0 Total number of lines in spectrum 
Number of unidentified lines 3 
Number of lines tentatively identified by NID 6 66.67% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.00 7.3253+00 7.3253+00 0.185E+00 2.52 
CS-137 30.00Y 1.00 6.73OE+OO 6.7303+00 0.207E+00 3.07 
Aw 741 A m  I."" I.L03E=UI I. L V d L  

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

nn . I n  ... -0 n, n 7 - 4 2 ~  G Q  
- - - - - - - - - - - - - - - - - - 

Total Activity : 1.418E+01 1.418E+01 

Grand Total Activity : 1.418E+01 1.418E+01 

Flags : "K" = Keyline not found "M" = Manually accepted 
, I  E ,I  = Manually edited ,I  A I, = Nuclide specific abn. limit 
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'Minimum Detectable Activity Report 
Sample ID : WL20096-STD 

Bckgnd 
Nuclide Sum 

BE-7 
NA-22 
NA-24 
K-40 
CR-51 
MN-54 
CO-56 
CO-57 
CO-58 
FE-59 
SE-75 
SR-85 
Y-88 
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 
CS-134 
BA-140 
LA-140 
CEPR-144 
EU-152 
EU-154 
EU-155 
HG-203 
TL-208 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
PA-233 
UTH-233 
PA- 2 3 4M 
TH-234 
U-235 
NP-237 

AG- 108m 

432. 
40. 
24. 
573. 
494. 
269. 
287. 
758. 
245. 
251. 
585. 
393. 
8. 

254. 
271. 
351. 
236. 
260. 
640. 
421. 
485. 
713. 
260. 
449. 
740. 
509. 
456. 
265. 
292. 
9. 

793. 
31. 
40. 
715. 
529. 
550. 
259. 
748. 
405. 
585. 
630. 
784. 
359. 
791. 
617. 
502. 
640. 
245. 
704. 
785. 
729. 

Energy 
(kev) 

477.59 
1274.53 
1368.55 
1460.75 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
264.66 
514.01 
1836.06 
871.09 

497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
604.70 
537.31 
1596.21 
133.51 
1408.01 
1274.51 
105.31 
279.20 
277.36 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 

724. 18 

WNF-SD-WM-DP-262, REV. 0 
Page : 3 

Acquisition date : 1-SEP-1997 04:22:27 

MDA 
(uCi/L) 

7.31853-01 
5.92133-02 
5.06973-02 
2.18913+00 
5.60453-01 
1.00823-01 
1.05543-01 
4.23873-02 
9.44143-02 
2.19883-01 
8.95643-02 
8.06313-02 
3.91223-02 
1.02133-01 
2.03463-01 
7.80553-02 
1.45653+00 
9.572 13-02 
8.38763-01 
1.06423-01 
1.04413-01 
4.80873-02 
7.51503-02 
2.37283-01 
1.22223+01 
4.11733-01 
7.50463-02 
7.61723-02 
2.86373-01 
3.84443-02 
6.98683-01 
2.74003-01 
1.71853-01 
1.53603-01 
6.39663-02 
8.36443-01 
1.31373+00 
1.24893-01 
2.05293-01 
3.32473-01 
1.27523+00 
1.33293+00 
4.71883-01 
2.63253+00 
1.20533-01 
1.44393-01 
4.81663+01 
1.92113-01 
6.92203-01 
8.10843-02 
2.59383-01 
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HRIF-sD-W~-D~~262~~~~0 
‘Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : WL20096-STD Acquisition date : 1-SEP-1997 04:22:27 

Bckgnd Energy 
Nuclide Sum ( keV ) 

MDA 
(uCi/L) 

NP-239 
PU-239 
AM-243 

729. 106.12 1.48733-01 
777. 129.30 5.89823+02 
144. 74.67 5.32013-02 
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X*V**Q************************************************************************** 

* 222-S Laboratory Counting Room 1-SEP-1997 08:59:30.60 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>>>>>>  SAMPLE INFORMATION <<<<<<<<<<  HNF-SD-WM-DP-262, REV. 0 

Worklist #: 20096 
Sample ID: WL#20096-BLK 
Sample Size: 5.00000E-04 L 
Dilution Factor: 1.00000E+00 

/ 
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<  

Detector ID: GEAl Verified by: 
File Number: dka300:[spec.GEAl]lg105l.cnf 
Geometry: 41 
Count Time: 0 02:30:00.00 sec 4 
Real Time: 0 02:30:33.33 sec 
Dead Time: 0.4% 

>>>>>>>>>>  ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 1-SEP-1997 06:28:20.87 
Decayed to: 1-SEP-1997 06:28:20.87 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: NEW 
Background Subtract: DKA300:[SPEC.GEAl]lGBACK 

>>>>>>>>>>  CALIBRATION INFORMATION <<<<<<<<<<  
Date of last energy calibration: 20-MAR-1996 09:10:33.62 
Date of last efficiency calibration: 20-MAR-1996 09:10:52.48 

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

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

5 12.95 241 1.24 26.55 22 16 47.4 3.92E+OO 
5 15.85 274 1.27 32.35 22 16 46.6 
0 1592.34* 67 6.32 3185.96 3171 33 62.9 
0 1800.10 23 0.73 3601.74 3595 15 73.7 



Surrmary'of Nuclide Activity "F-SD-YAWP-262, REV. 0 page : 2 
Sample ID : WL#20096-BLK Acquisition date : 1-SEP-1997 06:28:20 

Total number of lines in spectrum 4 
Number of unidentified lines 4 
Number of lines tentatively identified by N I D  0 0.00% 

**** There are no nuclides meeting summary criteria **** 
Flags: "K" = Keyline not found "M" = Manually accepted 

"E" = Manually edited "A" = Nuclide specific abn. limit 



Minimum-Detectable Activity Report 
Sample ID : WL#20096-BLK 

Nuclide 

BE-7 
NA-22 
NA-24 
K-40 
CR-51 
MN-54 
CO-56 
CO-57 
CO-58 
FE-59 
CO-60 
SE-75 
SR-85 
Y-88 
NB-94 
ZRNB- 95 
RU-103 
RURH- 10 6 

CD-109 
AG- 110M 
SN-113 
TE- 123m 
SB-124 
SB-125 

1-129 
1-131 
CS-134 
CS-137 
BA-140 
LA-140 
CEPR-144 
EU-152 
EU-154 
EU-155 
HG-203 
TL-208 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
PA-233 
UTH-233 
PA-234M 

AG-108m 

TE- 12 5m 

TH-234 

Bckgnd 
Sum 

309. 
89. 
49. 

1705. 
621. 
183. 
176. 
1504. 
150. 
132. 
72. 
804. 
371. 
21. 
134. 
215. 
270. 
227. 
193. 
1270. 
199. 
394. 
1425. 
258. 
370. 
1447. 
787. 
504. 
257. 
292. 
250. 
40. 

1523. 
56. 
89. 

1391. 
762. 
766. 
234. 
1246. 
649. 
814. 
1040. 
1320. 
372. 
1435. 
1266. 
618. 
897. 
147. 
1199. 

Energy 
( keV 1 
477.59 
1274.53 
1368.55 
1460.75 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
264.66 
514.01 
1836.06 
871.09 
724.18 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
604.70 
661.66 
537.31 
1596.21 
133.51 
1408.01 
1274.51 
105.31 
279.20 
277.36 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
312.17 
245.34 
1001.03 
63.29 

WNF-SD-WM-DP-262, REV. 0 : 

Acquisition date : 1-SEP-1997- 06;28:20 

MDA 
(uCi/L) 

4.14863-01 
5.72343-02 
4.86313-02 
2.49203+00 
4.18313-01 
5.59233-02 
5.55933-02 
3.95703-02 
4.97133-02 

5.00183-02 
1.21323-01 
4.58773-02 
9.51673-01 
5.52823-02 
7.82393-01 
4.93463-02 
6.29293-02 
4.50373-02 
4.99663-02 
1.44003-01 
1.13283+01 
3.39483-01 
5.26993-02 
5.00763-02 
6.62843-02 
1.77443-01 
5.02283-02 
6.41753-01 
2.39083-01 
1.66193-01 
1.41923-01 
5.09923-02 
6.55643-01 
8.33243-01 
1.07003-01 
1.72243-01 
5.79273-01 
1.09403+00 
1.14773+00 
3.20063-01 
2.35173+00 
1.14263-01 
1.06653-01 
3.78973+01 
1.00343-01 
5.99193-01 
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HNF-SD-YIM-DP-262, REV. 6 Page : Minimum Detectable Activity Report (continued) 
Sample ID : WL#20096-BLK Acquisition date : 1-SEP-1997 06:28:20 

Bckgnd Energy 
Nuclide Sum ( keV ) 

MDA 
(uCi/L) 

U-235 
NP-237 
NP-239 
PU-239 
AM-241 
AM-243 

1335. 185.71 7.01503-02 
1291. 86.48 2.28863-01 
1411. 106.12 1.38843-01 
1504. 129.30 5.43873+02 
1144. 59.54 7,39203-02 
1564. 14.61 5.1101E-02 
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T l f Q F ~ T T I F U I - 7 A ~ X X T 0  
< .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 222-S Laboratory Counting Room 1-SEP-1997 13:16:33.54 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>>>>>>  SAMPLE INFORMATION <<<<<<<<<< 

Worklist #: 20096 
Sample ID: S97T2010-SAM Removed by: 
Sample Size: 5.00000E-04 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>>  COUNT INFORMATION <<<<<<<<<< 
Detector ID: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

GEA 1 Verified by: 
dka300:[spec.GEAl]lglO53.cnf 
43 
0 02:30:00.00 sec 
0 02:33:24.67 sec U 
2.2% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<  
Sample Count Time: 1-SEP-1997 10:42:30.17 
Decayed to: 1-SEP-1997 10:42:30.17 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: NEW 
Background Subtract: DKA300:[SPEC.GEAl]lGBACK 

>>>>>>>>>>  CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 20-MAR-1996 09:10:33.62 
Date of last efficiency calibration: 20-MAR-1996 09:13:20.37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy 

0 12.13 
0 21.60 
10 29.98 
10 31.76 
10 36.07 
1 72.61* 
1 74.75* 
0 84.50* 

0 87.24* 

Area 

433 
3268 
19158 
95445 
32245 
3522 
6650 
3516 

844 

FWHM Channel Left Pw %Err Fit Nuclides Activity 

0.61 24.92 23 6 83.7 
1.08 43.85 40 8 15.4 
2.16 60.60 52 27 5.4 2.903+02 I M 9  @ 16.1 
1.04 64.17 52 27 0.8 
1.68 72.78 52 27 2.2 
1.01 145.85 142 12 11.7 2.433+00 w 
0.94 150.13 142 12 6.5 AM-243’ 
1.07 169.64 166 8 14.7 TH-228 

TH-229 
0.82 175.11 173 7 53.3 NP-237 17.5 

CD-109 60.2 

uCi/L 

TH-229 8.79c/ 
0 624.88 283 2.37 1250.38 1247 8 65.8 
0 661.40~ 645743 1.43 1323.43 1315 16 0.3 CS-137 6.3983+03 
0 1315.24 38 0.86 2631.49 2623 13 95.1 
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' Sudary of Nuclide Activity 
Sample ID : S97T2010-SAM 

HNF-SD-WM-DP-262, REV. OPage : 
Acquisition date : 1-SEP-1997 10:42:30 

Total number of lines in spectrum 12 
Number of unidentified lines 7 
Number of lines tentatively identified by NID 5 41.67% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 

-2s 5.7 nn i ci 
CS-137 30% 6:SGGi 6:39%+6i 8:- 0.26 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

A .  A ,  
J I  0 . U J . l  +ur J. 

1 i C I  r n i  n 

" 
0 .  ,P 

A&'!= ?3-uL-W-l- 

Total Activity : 7.2433+03 7.2433+03 
- - - - - - - - - - - - - - - - - - 

Grand Total Activity : 7.2433+03 7.2433+03 

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 : S97T2010-SAM 

Nuclide 

BE-7 
NA-22 
NA- 2 4 
K-40 
CR-51 
MN-54 
CO-56 
CO-57 
CO-58 
FE-59 
CO-60 
SE-75 
SR-85 
Y-88 
NB-94 
ZRNB-95 
RU-103 
RURH- 10 6 

AG- 110M 
SN-113 
TE- 123m 
SB-124 
SB-125 

1-131 
CS-134 
BA-140 
LA-140 
CEPR-144 
EU-152 
EU-154 
EU-155 
HG-203 
TL-208 
BI-212 
PB-2 12 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
PA-233 
UTH-233 
PA-2 34M 
TH-234 
U-235 
NP-239 
PU-239 
AM-241 

AG- 108m 

TE-125m 

Bckgnd 
Sum 

20015. 
100. 
64. 

1777. 
16094. 
155. 
156. 

17392. 
169. 
137. 
86. 

15978. 
10289. 

26. 
143. 
200. 

12684. 
3413. 
187. 

24137. 
18963. 
18092. 
3601. 
22039. 
15818. 
17152. 
3683. 
7480. 
33. 

17105. 
59. 
100. 

15476. 
15664. 
15816. 
273. 

17962. 
3843. 
16971. 
17648. 
27925. 
385. 

16024. 
17044. 
164. 

13748. 
27420. 
15557. 
17446. 
13430. 

Energy 
(kev) 

477.59 
1274.53 
1368.55 
1460.75 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
264.66 
514.01 
1836.06 
871.09 
724.18 
497.08 
621.93 
722.94 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
364.48 
604.70 
537.31 
1596.21 
133.51 
1408.01 
1274.51 
105.31 
279.20 
277.36 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
312.17 
245.34 
1001.03 
63.29 
185.71 
106.12 
129.30 
59.54 

HNF-SD-WM-DP-262, REV. 6 
Page : 3 

Acquisition date : 1-SEP-1997 10:42:30 

MDA 
(uCi/L) 

4.01953+01 
6.57123-01 
5.90253-01 
2.72753+01 , 

2.53723+01 
6.12243-01 
6.22023-01 
1.86173+00 
6.28713-01 
1.23113+00 
6.30743-01 
3.7011E+00 
3.33483+00 
4.78263-01 
6.08333-01 
1.42293+00 
3.78463+00 
4.43053+01 
6.61573-01 
6.44003+00 
5.23113+00 
2.04893+00 
2.24663+00 
1.33553+01 
5.37283+02 
3.67823+00 
2.28143+00 
1.17003+01 

2.89053+01 
2.61933+00 
1.9102E+00 
6.86873+00 
2.74983+00 
3.54503+01 
1.09083+01 
4.86703+00 
5.10993+00 
3.23253+01 
5.39023+01 
6.50263+01 
3.79813+00 
6.46493+00 
1.97 12E+03 
1.20963+00 
2.97213+01 
3.91843+00 
6.65983+00 
2.51503+04 
3.57413+00 

4.94803-01 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 1-SEP-1997 16:12:50.15 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< HNF-SI)-WM-DP-262, REV. 0 
Worklist #: 20096 
Sample ID: S97T2010-DUP 
Sample Size: 5.00000E-04 L 
Dilution Factor: 1.00000E+00 

Removed by: 

6[ 
/ >>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 

Detector ID: GEAl Verified by: 
File Number: dka300:[spec.GEAl]lglO55.cnf 
Geometry: 43 
Count Time: 0 02:30:00.00 sec U 
Real Time: 0 02:33:27.13 sec 
Dead Time: 2.2% 

Sample Count Time: 1-SEP-1997 13~38~46.71 
Decayed to: 1-SEP-1997 13t38~46.71 

Analysis Library: ENVGEA 
Analyst: NEW 
Background Subtract: DKA300:[SPEC.GEAl]lGBACK 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 

Standard Deviations: 2 

>>>>>>>>>>  CALIBRATION INFORMATION <<<<<<<<<<  
Date of last energy calibration: 20-MAR-1996 09:10:33.62 
Date of last efficiency calibration: 20-MAR-1996 09:13:20.37 

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

Post-NID Peak Search Report 

It 

0 
0 
7 
7 
7 
1 
1 
4 

4 

0 

Energy 

12.12 
21.55 
29.47 
31.77 
36.10 

74.76* 
84.58* 

87.15* 

72.62* 

661.39* 

Area 

360 
2985 
14458 
99001 
31678 
3782 
6746 
3993 

1666 

650190 

FWHM Channel 

0.55 24.90 
1.09 43.75 
1.62 59.58 
1.06 64.18 
1.65 72.85 
1.00 145.87 
0.94 150.16 
1.19 169.79 

1.23 174.94 

1.42 1323.42 

Left Pw %Err Fit Nuclides Activity 
uCi/L 

23 5 87.8 
40 8 16.9 
52 28 5.9 3.293+02 1-129 
52 28 0.8 
52 28 2.2 
142 12 10.9 1.98~+00 
142 12 6.4 
165 14 11.6 7.783-01 

TH-229 
165 14 27.3 NP-237 34.6 

CD-109 119. 
TH-229 17.4 

1315 16 0.3 CS-137 6.4423+03 
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SumGry of Nuclide Activity 
Sample ID : S97T2010-DUP 

HNF-SD-WU-DP-262, REV. 0 Paae : 2 
Acquisition date : 1-SEP-1997 i5:38:46 

Total number of lines in spectrum 10 
Number of unidentified lines 5 
Number of lines tentatively identified by NID 5 50.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Er 
L."" -.A I " 1  I. Ia8f- J L  l J . 3 d - l  +e2 _ I .  

CS-137 30.00Y 1 - 0 0  6.4423+03 6.4423+03 0.016E+03 0.26 
W? b 1.88 Y . L L I C I I V 2  
m€=990 ? 3 4 8 1 8 8 y  1 . U "  1 . , m u 1  

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

3 nn , ,.e n "  1- 

n.1 , n ,  
L I  , V I  n. n T E , , + ~  

n.., o - - - - , n  
e n  1 - A .  

I. / J l M I  

- - - - - - - - - - - - - - - - - - 
Total Activity : 7.4643+03 7.4643+03 

Grand Total Activity : 7.4643+03 7.4643+03 

= Manually accepted 
= Nuclide specific abn. limit 

Flags : "K" = Keyline not found "M" 
I, E I, = Manually edited "A" 
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dinhkm Detectable Activity Report 
Sample ID : S97T2010-DUP 

Nuclide 

BE-7 
NA- 2 2 
NA-24 
K-40 
CR-51 
MN- 5 4 
CO- 5 6 
CO-57 
CO-58 
FE-59 
CO-60 
SE-75 
SR-85 
Y-88 
NE-94 
ZRNE-95 
RU-103 
RURH- 106 
AG- 10 8m 
AG-110M 
SN-113 

SB-124 
SB-125 

1-131 
CS-134 
BA-140 
LA-140 
CEPR-144 
EU-152 
EU-154 
EU-155 
HG-203 
TL-208 
BI-212 
PB-2 12 
BI-214 
PB-2 14 
RA-224 
RA-226 
AC-228 
PA-233 
UTH- 2 3 3 
PA-234M 

U-235 
NP-239 
PU-239 
AM-24 1 

TE- 12 3m 

TE- 12 5m 

TH-234 

Bckgnd 
Sum 

19810. 
95. 
67. 

1776. 
16112. 
165. 
135. 

17434. 
173. 
135. 
74. 

15898. 
10346. 

20. 
154. 
188. 

12867. 
3400. 
190. 

24552. 
18821. 
18610. 
3838. 
22267. 
16236. 
17463. 
3801. 
7319. 
34. 

17226. 
73. 
95. 

15352. 
15791. 
15814. 
235. 

18399. 
4026. 
17278. 
17773. 
27851. 
367. 

15972. 
17054. 
147. 

13740. 
27514. 
15437. 
17429. 
13458. 

Energy 
(kev) 

477.59 
1274.53 
1368.55 
1460.75 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
264.66 
514.01 
1836.06 
871.09 
724.18 
497.08 
621.93 
722.94 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
364.48 
604.70 
537.31 
1596.21 
133.51 
1408.01 
1274.51 
105.31 
279.20 
277.36 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
312.17 
245.34 
1001.03 
63.29 
185.71 
106.12 
129.30 
59.54 

HWF-SD-WM-DP-262, REV. 0 page : 3 
Acquisition date : 1-SEP-1997 13:38:46 

MDA 
(uCi/L) 

3.99883+01 
6.4176E-01 
6.05753-01 
2.72683+01 
2.53873+01 
6.32183-01 
5.79763-01 
1.86403+00 
6.35583-01 
1.22063+00 
5.88113-01 
3.69183+00 
3.34393+00 
4.21153-01 
6.31223-01 
1.38403+00 
3.81163+00 
4.42243+01 
6.67453-01 
6.49493+00 
5.21153+00 
2.07793+00 
2.31863+00 
1.34243+01 
5.44293+02 
3.71123+00 
2.31743+00 
1.15743+01 
5.02403-01 
2.900734-01 
2.90303+00 
1.86443+00 
6.84143+00 
2.76093+00 
3.54473+01 
1.01383+01 
4.92573+00 
5.229034-00 
3.26233+01 
5.40933+01 
6.49403+01 
3.71043+00 
6.4544E+00 
1.97 18E+03 
1.14673+00 
2.97133+01 
3.92503+00 
6.63423+00 
2.51373+04 
3.57783+00 
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HNF-SD-WM-DP-262, REV. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 222-S Laboratory Counting Room 1-SEP-1997 19:06:25.68 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<  

Worklist #: 
Sample ID: 
Sample Size: 
Dilution Factor: 

>>>>>>>>>> COUNT 
Detector ID: 
File Number: 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

20096 
S97T2012-SAM 
2.500003-04 L 
1.00000E+00 

INFORMATION <<<<<<<<<<  
GEAl 
dka300:[spec.GEAl]lglO56.cnf 
43 
0-02: 30: 00.00 sec 
0 02:32:02.66 sec 
1.3% 

Removed by: 

A 
Verified by: 

U 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 1-SEP-1997 16:33:43.51 
Decayed to: 1-SEP-1997 16:33:43.51 

Analysis Library: ENVGEA 
Analyst: NEW 
Background Subtract: DKA300:[SPEC.GEAl]lGBACK 

Standard Deviations: 2 

>>>>>>>>>>  CALIBRATION INFORMATION <<<<<<<<<<  
Date of last energy calibration: 20-MAR-1996 09:10:33.62 
Date of last efficiency calibration: 20-MAR-1996 09:13:20.37 

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

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

3qt-4- 
0 12.49 334 1.26 25.64 24 6 81.2 
0 21.56 1445 1.19 43.77 40 9 28.5 & 
10 30.00 10394 2.16 60.65 52 28 7.4 1.563+02 I - M  
10 31.79 51592 1.02 64.22 52 28 1.1 
10 36.10 17845 1.70 72.84 52 28 2.9 
2 72.63* 1713 0.99 145.89 142 12 18.0 9.783-01 
2 74.75* 3135 0.91 150.14 142 12 9.1 -3 26.6 
0 84.58* 1618 1.12 169.79 166 7 21.6 TH-228 657. 
0 661.41* 336320 1.42 1323.45 1315 16 0.4 CS-137 6.6643+03 
0 726.61* 98 1.53 1453.88 1446 15 76.3 
0 1380.72 156 10.24 2762.51 2747 36 39.8 
0 1661.31 31 3.12 3323.99 3317 15 58.8 
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HNF-SD-WM-DP-262, REV. 0 
Summary .of Nuclide Activity Page : 2 
Sample ID : S97T2012-SAM Acquisition date : 1-SEP-1997 16:33:43 

Total number of lines in spectrum 12 
Number of unidentified lines 7 
Number of lines tentatively identified by NID 5 41.67% 

Nuclide Type : 

Uncorrected Decay Corr Decay Corr 2-Sigma 
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Err 

..-, ". L H E i % L  .x 

CS-137 30.00Y 1.00 6.6643+03 6.6643+03 0.0243+03 0.36 
4H-79! 1 91Y 1 - W  5.573E+82 
pB4-213 7;6e-5394 A. v u  2Et" I 

Total Activity : 7.3663+03 7.3663+03 

Wtd Mean Wtd Mean 

? nn I 7 n i  1 1 .  7 4  

-, r r  A ,  

- - - - - - - - - - - - - - - - - - 

Grand Total Activity : 7.3663+03 7.3663+03 

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 : S97T2012-SAM 

Nuclide 

BE-7 
NA-22 
NA-24 
K-4 0 
CR-51 
MN-54 
CO-56 
CO-57 
CO-58 
FE-59 
CO-60 
SE-75 
SR-85 
Y-88 
NB-94 
Z RNB- 9 5 
RU-103 
RURH- 106 

CD-109 
AG- 110M 
SN-113 

SB-124 
SB-125 
TE-125m 
1-131 
CS-134 
BA-140 
LA-140 
CEPR- 14 4 
EU-152 
EU-154 
EU-155 
HG-203 
TL-208 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-229 
PA-233 
UTH-2 3 3 
PA- 2 3 4M 
TH-234 
U-235 
NP-237 
NP-239 

AG-108m 

TE- 123m 

Bckgnd 
Sum 

10531. 
92. 
50. 

1739. 
8478. 
163. 
163. 
9639. 
164. 
137. 
89. 

8504. 
5537. 
26. 
148. 
209. 
6632. 
1846. 
193. 

8626. 
12169. 
9933. 
10096. 
1962. 
11665. 
9026. 
9144. 
1873. 
4039. 
34. 

9695. 
90. 
92. 

8651. 
8426. 
8529. 
269. 
9950. 
2270. 
9476. 
9519. 
15046. 
391. 
8478. 
8432. 
9442. 
124. 
7459. 
14818. 
9206. 
8583. 

Energy 
( kev ) 

477.59 
1274.53 
1368.55 
1460.75 
320.08 
834.83 

122.06 
810.78 
1099.25 
1332.50 
264.66 
514.01 
1836.06 
871.09 
724.18 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
364.48 
604.70 
537.31 
1596.21 
133.51 
1408.01 
1274.51 
105.31 
279.20 
277.36 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
88.47 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 
106.12 

846.76 

"F-SD-WM-DP-262, REV. 0 page : 3 
Acquisition date : 1-SEP-1997 16:33:43 

MDA 
(uCi/L) 

5.84033+01 
1.26333+00 
1.0521E+00 
5.39713+01 
3.68943+01 
1.25433+00 
1.26983+00 
2.77623+00 
1.2396E+00 
2.46183+00 
1.28343+00 
5.40943+00 
4.90293+00 
9.54383-01 
1.23683+00 
2.90663+00 
5.48403+00 
6.54023+01 
1.34573+00 
6.19733+01 
9.15933+00 
7.58403+00 
3.06573+00 
3.32813+00 
1.94613+01 
8.12903+02 
5.37993+00 
3.26643+00 
1.72353+01 
1.0028E+00 
4.35873+01 
6.39403+00 
3.67333+00 
1.02873+01 
4.04053+00 
5.21513+01 
2.16523+01 
7.25563+00 
7.87703+00 
4.79853+01 
7.92933+01 
9.55833+01 
7.65413+00 
8.97973+00 
9.39543+00 
2.93893+03 
2.11393+00 
4.38603+01 
5.76823+00 
1.86283+01 
9.90833+00 
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M i n i m u m . D e t e c t a b l e  A c t i v i t y  R e p o r t  ( c o n t i n u e d )  "F-SD-WFA-DP-262, REV. Opage : 4 
Sample I D  : S97T2012-SAM A c q u i s i t i o n  d a t e  : 1-SEP-1997 16:33:43 

Bckgnd E n e r g y  
N u c l i d e  Sum ( k e v )  

MDA 
( u C i / L )  

PU-239 
AM-24 1 

9458.  129.30 3.70933+04 
7417.  59.54 5.32123+00 
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. .  . 

Worklist #: 
Sample ID: 
Sample Size: 
Dilution Factor: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 LaboPatory Counting Room 1-SEP-1997 21:48:35.40 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HNF-SD-WM-DP-262, REV. 0 >>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
20096 
S97T20012-DUP 
2.500003-04 L 
1.00000E+00 

Removed by: 

\R 
>>>>>>>>>> COUNT 

Detector ID: 
File Number: 
Geometry : 
Count Time: 
Real Time: 
Dead Time: 

INFORMATION <<<<<<<<<< 
GEAl Verified by: 
dka300:[spec.GEAl]lglO57.cnf 
42 
0 02:30:00.00 sec 
0 02:35:17.87 sec 
3.4% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 1-SEP-1997 19:12:40.00 
Decayed to: 1-SEP-1997 19:12:40.00 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: VR 
Background Subtract: DKA300:[SPEC.GEAl]lGBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 20-MAR-1996 09:10:33.62 
Date of last efficiency calibration: 20-MAR-1996 09:12:15.61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 21.61 6004 
0 31.69 184321 
0 36.21 50168 
3 72.58* 1969 
3 74.78* 2799 
0 84.38* 1220 
0 661.42* 1122897 
0 795.10* 188 
0 1460.31* 88 
0 1636.91 14 
0 1764.18* 26 

1.13 
1.06 
1.00 
1.25 
0.93 
1.00 
1.43 
2.48 
2.03 
1.40 
1.94 

43.87 
64.02 
73.07 
145.80 
150.20 
169.40 
1323.46 
1590.87 
2921.76 
3275.15 
3529.85 

40 
59 
69 
142 
142 
167 
1315 
1582 
2913 
3268 
3523 

8 10.7 
10 0.7 
9 1.7 

13 27;i 
13 17.5 
7 45.1 

17135.3 

1 .22E+00 

TH-228 
CS-137 

K-40 

4 3 4  
6.96 3& 
143. x - 7  
6.5353+03 

7.07 
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Suknary of Nuclide Activity 
Sample ID : S97T20012-DUP 

HNF-SD-WM-DP-262, REV. 0 Page : 2 
Acquisition date : 1-SEP-1997 19:12:40 

Total number of lines in spectrum 11 
Number of unidentified lines 5 
Number of lines tentatively identified by NID 6 54.55% 

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 

i no 7 n 7 ~  7 n7qr+no A 2 - l  11:. 
CS-137 30.00Y 1.00 6.5353+03 6.5353+03 0.013E+03 0.- 
F E  ?22 1 01y 7- 

1 n r , - - - - 6 - - -  

Total Activity : 6.6933+03 6.6933+03 
- - - - - - - - - - - - - - - - - - 

Grand Total Activity : 6.6933+03 6.6933+03 

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 : S97T20012-DUP 

Nuclide 

BE-7 
NA- 2 2 
NA-24 
CR-51 
MN-54 
CO-56 
CO-57 
CO-58 
FE-59 
CO-60, 
SE-75 
SR-85 
Y-88 
NB-94 
ZRNB-95 
RU-103 
RURH- 10 6 

CD-109 
AG-11OM 
SN-113 
TE-123m 
SB-124 
SB-125 

1-129 
1-131 
CS-134 
BA-140 
LA-140 
CEPR- 144 
EU-152 
EU-154 
EU-155 
HG-203 
TL-208 
BI-212 
PB-2 12 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-229 
PA-233 
UTH-2 3 3 
PA-234M 
TH-234 
U-235 
NP-237 
NP-239 

AG-108m 

TE-125m 

Bckgnd 
Sum 

34602. 
102. 
61. 

27264. 
182. 
143. 

25651. 
162. 
130. 
86. 

26750. 
17269. 

22. 
178. 
213. 

21150. 
5411. 
218. 

21938. 
42223. 
31898. 
26927. 
5683. 
37263. 
23719. 
19035. 
29214. 
5674. 
12132. 

40. 
25495. 

74. 
102. 

22602. 
26914. 
26846. 
285. 

27988. 
5949. 
28682. 
27449. 
44023. 
391. 

21729. 
27551. 
27025. 
154. 

20397. 
43051. 
22460. 
22673. 

Energy 
(kev) 

477.59 
1274.53 
1368.55 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
264.66 
514.01 
1836.06 
871.09 
724.18 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
604.70 
537.31 
1596.21 
133.51 
1408.01 
1274.51 
105.31 
279.20 
277.36 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
88.47 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 
106.12 

"F-SD-Wf&DP-262, REV. 0 
Page : 3 

Acquisition date : 1-SEP-1997 19:12:40 

MDA 
(uCi/L) 

3.15443+01 
3.86153-01 
3.37993-01 
1.99373+01 
3.84713-01 
3.46343-01 
1.30923+00 
3.58363-01 
6.94053-01 
3.68133-01 
2.88743+00 
2.56853+00 
2.66563-01 
3.92443-01 
8.59183-01 
2.91083+00 
3.28123+01 
4.16623-01 
2.84703+01 
5.00073+00 
4.08113+00 
1.4711E+00 
1.66293+00 
1.04153+01 
3.79273+02 
9.01703+00 
2.89293+00 
1.66843+00 
8.83773+00 
3.20293-01 
2.05363+01 
1.70763+00 
1.12243+00 
4.78113+00 
2.17503+00 
2.78683+01 
6.50783+00 
3.65373+00 
3.74433+00 
2.56313+01 
4.04453+01 
4.85353+01 
2.21893+00 
4.14033+00 
5.11823+00 
1.49403+03 
6.78103-01 
2.18903+01 
2.91833+00 
8.39033+00 
4.63263+00 
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Minimum , .  . Detectable Activity Report (continued) HMF-SD-WM-DP-262, REV. 0 Page : 
Sample ID : S97T20012-DUP Acquisition date : 1-SEP-1997 19:12:40 

4 

Bckgnd Energy 
Nuclide Sum (kev) 

MDA 
(uCi/L) 

PU-239 
AM-241 

25671. 129.30 1.77203+04 
19913. 59.54 2.67903+00 
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~ ~ = U = W ~ Z t 3 - ~  
. %  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 222-5 Laboratory Counting ROOm 2-SEP-1997 00:26:46.13 * 

Worklist #: 20096 
Sample ID: S97T2014-SAM Removed by: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>>>>>>  SAMPLE INFORMATION <<<<<<<<<<  

Sample Size: 2.50000E-04 L 
Dilution Factor: 1.00000E+00 IR 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEAl Verified by: 
File Number: dka300:[spec.GEAl]lglO58.cnf 
Geometry: 42 
Count Time: 0 02:30:00.00 sec 
Real Time: 0 02:35:13.46 sec 
Dead Time: 3.4% 

&&h-- 9 / 4 9 7 -  

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 1-SEP-1997 21:50:55.02 
Decayed to: 1-SEP-1997 21:50:55.02 

Analysis Library: ENVGEA 
Analyst: VR 

Standard Deviations: 2 

Background Subtract: DKA3OO:[SPEC.GEAI]lGBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<  
Date of last energy calibration: 20-MAR-1996 09:10:33.62 
Date of last efficiency calibration: 20-MAR-1996 09:12:15.61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err 

0 12.07 630 0.75 24.79 23 5 62.4 
0 21.53 6433 1.13 43.72 40 8 9.8 
0 31.68 178722 1.05 64.00 59 10 0.8 
0 36.20 48255 1.00 73.05 69 9 1.8 
3 72.62* 1775 1.03 145.88 143 11 27.0 
3 74.72* 2803 0.90 150.07 143 11 15.2 
0 84.47* 1663 1.12 169.57 167 7 33.0 
0 661.42~ 1103126 1.44 1323.47 1315 16 0.2 
0 795.25* 119 1.85 1591.18 1586 12 54.8 
0 1322.74 47 1.02 2646.50 2640 12 92.4 
0 1730.59 21 0.88 3462.64 3452 17128.5 
0 1856.84 15 0.67 3715.30 3705 12106.4 

Fit 

.90E-0 

Nuclides Activity 
uCih 

AM-243 6.97 
TH-228 
CS-137 . 6.4203+03 
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HNF-Sa-WM-DP-262, REV. 0 
Summacy of Nuclide Activity Page : 2 
Sample ID : S97T2014-SAM Acquisition date : 1-SEP-1997 21:50:55 

Total number of lines in spectrum 12 
Number of unidentified lines a 
Number of lines tentatively identified by NID 4 33.33% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L UCi/L 2-Sigma Error %Error Flags 
CS-137 30.00Y 1-00 6.4203+03 6.4203+03 0.013E+03 0.20 
rPH-22G i a i v  1 nn *45se+81 
PtM 24: 'i3f" I . U U  U. , ,  c-cl&&&@ 

Total Activity : 6.6233+03 6.6233+03 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

" I.. L 

m r ,\? 1- 

- - - - - - - - - - - - - - - - - - 

Grand Total Activity : 6.6233+03 6.6233+03 

= Manually accepted Flags : "K" = Keyline not found "M" 
= Manually edited "A" = Nuclide specific abn. limit "E" 
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M'inimGm Detectable Activity Report 
Sample ID : S97T2014-SAM 

Nuclide 

BE-7 
NA-22 
NA-24 
K-40 
CR-5 1 
MN-54 
CO-56 
CO-57 
CO-58 
FE-59 
CO-60 
SE-75 
SR-85 
Y-88 
NB-94 
ZRNB-95 
RU-103 
RURH-106 

CD-109 
AG-11OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 
CS-134 
BA-140 
LA-140 
CEPR- 14 4 
EU-152 
EU-154 
EU-155 
HG-203 
TL-208 
BI-212 
PB-2 12 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-229 
PA-233 
UTH-233 
PA- 2 3 4M 
TH-234 
U-235 
NP-237 

AG- 10 8m 

TE- 12 3m 

TE- 12 5m 

Bckgnd 
Sum 

33877. 
85. 
59. 

1806. 
26974. 
188. 
158. 

25123. 
177. 
148. 
91. 

26497. 
17071. 

29. 
163. 
241. 

20565. 
5221. 
249. 

22138. 
41492. 
30948. 
26350. 
5784. 
36401. 
23417. 
18635. 
29120. 
5821. 
11865. 

38. 
25116. 

73. 
85. 

22489. 
26819. 
26565. 
285. 

27282. 
5865. 
28467. 
26870. 
43148. 
386. 

21975. 
26953. 
26515. 
149. 

19890. 
42373. 
22445. 

Energy 
( keV ) 

477.59 
1274.53 
1368.55 
1460.75 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
264.66 
514.01 
1836.06 
871.09 
724.18 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
604.70 
537.31 
1596.21 
133.51 
1408.01 
1274.51 
105.31 
279.20 
277.36 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
88.47 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 

HMF-SD-WM-DP-262, REV. 0 Page : 
Acquisition date : 1-SEP-1997 21:50:55 

MDA 
(uCi/L) 

3.12133+01 
3.55053-01 
3.32903-01 
1.61563+01 
1.98313+01 
3.90953-01 
3.63343-01 
1.29573+00 
3.74783-01 
7.38983-01 
3.77173-01 
2.87373+00 
2.55383+00 
3.03633-01 
3.76153-01 
9.10393-01 
2.87043+00 
3.2234E+OL 
4.44693-01 
2.85993+01 
4.95733+00 
4.0201E+00 
1.45533+00 
1.67743+00 
1.02943+01 
3.76853+02 
8.92223+00 
2.88833+00 
1.68983+00 
8.74023+00 
3.10703-01 
2.03833+01 
1.70273+00 
1.0300E+00 
4.76923+00 
2.17123+00 
2.77223+01 
6.50653+00 
3.60753+00 
3.71813+00 
2.55243+01 
4.0018E+01 
4.80523+01 
2.20513+00 
4.16353+00 
5.06253+00 
1.47993+03 

2.16183+01 
2.89533+00 
8.38753+00 

6.68713-01 
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HNF-SD-WM-DP-262, REV. OPaqe : lhnimum Detectable Activity Report (continued) 
Sample ID : S97T2014-SAM Acquisition date : 1-SEP-1997 21:50:55 

Bckqnd Energy MDA 
Nuclide Sum (keV) (uCi/L) 

NP-239 
PU-239 
AM-24 1 

22627. 106.12 4.62783+00 
25228. 129.30 1.75673+04 
19971. 59.54 2.68303+00 
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* *  HNF-SD-WM-DP-262, REV. 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-5 Laboratory Counting Room 2-SEP-1997 03:06:52.16 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< 
Worklist #: 20096 
Sample ID: S97T2014-DUP Removed by: 
Sample Size: 2.500003-04 L 
Dilution Factor: 1.00000E+00 F- 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEAl Verified by: 
File Number: 
Geometry: 
Count Time: 
Real Time: 

dka300:[spec.GEAl]lglO59.cnf 
42 
0 02:30:00.00 sec 
0 02:35:19.06 sec 

Dead Time: 3.4% 

>>>>>>>>>>  ANALYSIS INFORMATION <<<<<<<<<<  
Sample Count Time: 2-SEP-1997 00:30:54.74 
Decayed to: 2-SEP-1997 00:30:54.74 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: VR 
Background Subtract: DKA300:[SPEC.GEAl]lGBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<  
Date of last energy calibration: 20-MAR-1996 09: 0:33.62 
Date of last efficiency calibration: 20-MAR-1996 09:12:15.61 

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

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 
0 
0 
0 
3 
3 
0 
0 
0 
0 

12.40 887 
21.56 5684 
31.67 182587 
36.19 49873 
72.64* 1920 
74.71* 3287 
84.51* 970 
661.42* 1119970 
692.81 82 
795.39* 168 

0.61 25.45 
1.12 43.77 
1.05 64.00 
1.03 73.03 
1.25 145.92 
0.96 150.05 
0.79 169.64 
1.44 1323.47 
1.80 1386.26 
2.18 1591.46 

23 
40 
59 
69 
142 
142 
168 
1315 
1382 
1585 

6 51.2 
8 11.3 
10 0.7 
9 1.7 
12 28.3 2.853+00 
12 14.9 AM-243 8.183 prq 
16 0.2 CS-137 6.5183+03 
10 97.7 
13 39.2 

Pb 
6 50.6 TH-228 114. 
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Summary of Nuclide Activity 
Sample ID : S97T2014-DUP 

Page : 2 
HNF-SD-WM-DP-262, REV. 0 

Acquisition date : 2-SEP-1997 00:30:54 

Total number of lines in spectrum 10 
Number of unidentified lines 5 
Number of lines tentatively identified by NID 5 50.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CS-137 30.00Y 1.00 6.5183+03 6.5183+03 0.013E+03 0.19 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

1 01v 1 Q.Q 1 1 - l  7 ,.l.@+n- 
L . L Y  "1 

2- 

Total Activity : 6.6403+03 6.6403+03 
- - - - - - - - - - - - - - - - - - 

Grand Total Activity : 6.6403+03 6.6403+03 

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 : S97T2014-DUP 

Nuclide 

BE-7 
NA- 2 2 
NA-24 
K-40 
CR-51 
MN-54 
CO-56 
CO-57 
CO-58 
FE-59 
CO-60 
SE-75 
SR-85 
Y-88 
NB-94 
ZRNB-9 5 
RU-103 
RURH- 10 6 

CD-109 
AG- 110M 
SN-113 
TE- 123m 
SB-124 
SB-125 

1-129 
1-131 
CS-134 
BA-140 
LA-140 
CEPR- 144 
EU-152 
EU-154 
EU-155 
HG-203 
TL-208 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-229 
PA-233 
UTH-233 
PA- 2 3 4M 
TH-234 
U-235 
NP-237 

AG- 108m 

TE- 12 5m 

Bckgnd 
Sum 

34043. 
104. 
57. 

1795. 
27383. 
155. 
169. 

25854. 
159. 
140. 
95. 

26712. 
17195. 

18. 
154. 
196. 

21155. 
5445. 
211. 

22227. 
42255. 
31460. 
26647. 
5810. 
37460. 
23813. 
19099. 
29235. 
5740. 
12143. 

28. 
25302. 

78. 
104. 

22733. 
26930. 
26800. 
265. 

27724. 
6036. 
28493. 
27271. 
44020. 
366. 

21969. 
27187. 
26746. 
147. 

20251. 
43107. 
22728. 

Energy 
( kev ) 

477.59 
1274.53 
1368.55 
1460.75 
320.08 
834 -83 
846.76 
122.06' 
810.78 
1099.25 
1332.50 
264.66 
514.01 
1836.06 
871.09 
724.18 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
604.70 
537.31 
1596.21 
133.51 
1408.01 
1274.51 
105.31 
279.20 
277.36 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
88.47 
312.17 
245.34 
1001.03 
63.29 
185.71 
86.48 

YMF-SD-WM-DP-262, REV. 8 Page : 3 
Acquisition date : 2-SEP-1997 00:30:54 

MDA 
(uCi/L) 

3.12893+01 
3.89573-01 
3.28593-01 
1.61083+01 
1.99803+01 
3.56073-01 
3.75843-01 
1.31443+00 
3.55963-01 
7.19613-01 
3.85963-01 
2.88533+00 
2.56303+00 
2.43083-01 
3.66073-01 
8.24453-01 
2.91123+00 
3.29153+01 
4.10873-01 
2.86563+01 
5.00263+00 
4.05313+00 
1.46353+00 
1.68113+00 
1.04423+01 
3.80013+02 
9.03203+00 
2.89403+00 
1.67813+00 
8.84183+00 
2.70553-01 
2.04583+01 

' 1.75593+00 
1.1331E+00 
4.79493+00 
2.17573+00 
2.78443+01 
6.28063+00 
3.63643+00 
3.77143+00 
2.55493+01 
4.03153+01 
4.85333+01 
2.14973+00 
4.16303+00 
5.08433+00 
1.48633+03 
6.65253-01 
2.18123+01 
2.92023+00 
8.43993+00 
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- . .  
Minimum Detectable Activity Report (continued) HMF-SD-WM-DP-262, REV. 0 Page : 
Sample ID : S97T2014-DUP Acquisition date : 2-SEP-1997 00:30:54 

Nuclide 

NP-239 
PU-239 
AM-24 1 

Bckgnd Energy 

22801. 106.12 
25328. 129.30 
19960. 59.54 

Sum (keW 
MDA 

(uCi/L) 

4.64553+00 
1.76023+04 
2.68223+00 
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worklistrad Version 1.0 05/09/96 Page: 1 
09/03/97 08.46 "F-SD-WM-DP-262, REV. 0 

LABCORE Completed RadChem Report for Worklist#: 20098 

Analyst: dpb Instrument: AB12 Book# 

Method: RevlMod 

Worklist Comment: AP103, @SR90-01 S.S. by Ludlum. STD: l.0mL skm . 

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

Final page for worklist# 20098 

Analyst Signature Hate Analyst Signature Hate 

Hate' 

Units shown for QC (BLKIBKG) may not reflect the actual units. 
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08/29/97 1054 HNF-SD-WM-DP-262, REV. 0 Page: 1 
A-0004-1 LABCORE Data Entry Template for Worklist# 20098 

Analyst: pl"8 Instrument: ABOO /p BOOW f6 B56 
Method: LA-220-101 RevIMod 

Worklist Comment: AP103, @SR90-01 S.S. by Ludlum. STD: l.OmL skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

@SR90-01 LIQUID 

@SR90-01 LIQUID 

3 BLNK/BKG @SR90-01 LIQUID 

4 SAMPLE S97T002010 0 @SR90-01 LIQUID 97000600 AP-103 GRABl 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

5 DUP S97T002010 0 c3SR90-01 LIQUID 

6 SAMPLE S97T002012 0 @SR90-01 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: SR90-01 , SR90-01C, SR90-O1E 

7 DUP S97T002012 0 @SR90-01 LIQUID 

8 SAMPLE S97T002014 0 @SR90-01 LIQUID 97000600 AP-103 GRABl 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

9 DUP S97T002014 0 @SR90-01 LIQUID 

Final page for worklist # 20098 

ate 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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HNF-SD-WM-DP-262, REV. 0 

WORKBOOK PAGE STbl 

mple Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
89/90 CONC In !JCl/mL REPLACE RS WlTH RMAX IF RScLcAND RS>=O OR REPLACE RS WlTH Lc IF R S 4  

DPDDFlOOO/((Cl+C2'(1e to the power of ((-natural log 2)/64 2*DT))~SS'REC'2220000) 
TE E4 2 = Half Life for Y-90 and Rec = Fractional Carner Recovery ((WZ-Wl) I (CVA * 0 1000)) 

ight / Expected weight) * 100 

m Procedure LA-508-002 

STANOARO.WB1 REV2 0 22010NML 

177 
09103l97 08:13:54 



HNF-SD-WM-DP-262, REV. 0 
WORKBOOK P A G E  BLANK2 
LA-220-101 I D-I Sr-891 

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in NCIlL 
RS'DF'DDFI((Cl+C2'(1-e to the power of ((-natural log 2)164 2'DT)))5S'REC*2220000) 
NOTE 64 2 = Half Life for Y-90 and Rec = Fractional Carrier Recovery ((W2-Wl) / ' 0  (CVA 1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG " CT))'l 96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE Expected weight = CVA * 0 1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I 1 0 0  

Replace RS wiIh RMAX If RSc-Lc and RS>=O or Replace RS wiIh Lc d RSsO 

Analyst: DPB Date: 03Sep-97 

Signature of Chemist: SAC Date: 3 a47 
BLANK.WB1 REVZ.0 2ZOlONML 

178 
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HNF-SD-WM-DP-262, REV. 0 

WORKBOOK PAGE SAM4 

ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 
r-89/90 CONC in p c i L  Replace RS with RMAX I RS<=Lc and RS>=O or Replace RS with Lc if RScO 

RS'DF*DDF/((Cl+CZ'(le 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 Recoveiy = (Net Weight / Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-50EOO2. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 ' 

SAMPLE.WB1 R N 2 . 0  22010NML 
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HNF-SD-\"I-DP-262, REV. 0 
WORKBOOK PAGE DUPS 

t Time (CT)) - Background in cpm (BKG) 
RSc=Lc and RS;.=O or Replace RS wnh Lc i f  RScO 

g 2)/64 2'DT))~SS'REC'2220000) 
Camer Recovery ( p 2 - W l )  / (CVA * 0 1000)) 

Relative Counting Error = (The Square Root of (TC + BKG CT) / (TC - BKG * CT)Y1 96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE Expected weight = CVA * 0 1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002 
Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100 

SAMPLE.WB1 REV2.0 ZZOIONML 
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' HNF-SD-WU-DP-262, REV. 0 
WORKBOOK PAGE SAM6 

t Time (CT)) - Background in cpm (BKG) 
RSc=Lc and r5-0 or Replace RS wilh Lc if RS<O 

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) I (CVA * 0,1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) I (TC - BKG * CT))*1.96 
Percent Carrier Recovery = (Net Weight I Expected weight) * 100 
NOTE: Expected weight = CVA * 0.1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

SAMPLE.WB1 RW2.0  22010NML 

181 
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HNF-SD-WWI-DP-262, REV. 0 
WORKBOOK PAGE: DUP7 

t Time (CT)) - Background in cpm (BKG) 
RScLc and r5r-0 or Replace RS with Lc i RScO 

NOTE 64 2 = Half Life for Y-90 and Rec = Fractional Camer Recovery ((W2-Wl) / * 0  (CVA 1000)) 
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))’I 96 
Percent Carrier Recovery = (Net Weight / Expected weight) * 100 
NOTE Expected weight = CVA * 0 1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

SAMPLE WB1 REV2 0 22010NML 
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HNF-SD-WM-DP-262, REV. 0 

t Time (CT)) - Background in cpm (BKG) 
RSe-Lc and RS>=O or Replace RS with Lc d RS<O 

NOTE 64 2 = Half Life for Y-90 and Rec = Fractional Carner Recovery ((W2-WI) I (CVA * 0 1000)) 
Relative Counting Error = (The Square Root of (TC + BKG ' CT) I (TC - BKG ' CT))'I 96 
Percent Carner Recovely = (Net Weight I Expected weight) * 100 
NOTE Expected weight = CVA * 0 1 
Detection Levels and Less Than Values are determined from Procedure LA-508-002 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

DPB Date: 03Sep-97 

OfChemist: <wA )7 / SAC Date: 7 
SAMPLE.WB1 REV2.O 22010NML 



HNF-SD-WM-DP-262, REV. 0 
WORKBOOK PAGE: DUPS 

t Time (CT)) ~ Background in cpm (BKG) 
RS<=Lc and RSr=O or Replace RS w~lh Lc if RScO 

atural log 2)/64 2'DT)))*SS'REC'2220000) 
NOTE 64 2 = Half Life for Y-90 and Rec = Fractional Carrier Recovery ((W2-W1) I (CVA * 0 1000)) 
Relative Counting Error = (The Square Root of (TC + BKG ' CT) I (TC - BKG ' CT))'l 96 
Percent Carner 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 

SAMPLE.WB1 REV2.0 22010NML 

09103197 08:13:56 
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worklistrad Version 1.0 05/09/96 Page: I 
09/03/97 @:I1 HMF-SD-WM-DP-262, REV. 0 

LABCORE Completed RadChem Report for Worklist#: 20094 

Analyst: nvk Instrument: AB18 Book# A 5 f T j R  

Method  LA-").,+/^^ RevlMod D ;# 
Worklist Comment: AP103, @AM24101 S.S. by Ludlum. STD: l.0mL skm 

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

2545L 

4 D o p  S97T002010 0 %An24101 ADD4101 LIQUID ~ 8 . 0 5 8 - 6  c5.73E-6 RPD 

8 DUP S97T002014 0 %An24101 An241018 LIQUID 1.0 l.OOB+02 100.000 % Ct Error 

Final page for worklist# 20094 

Analyst Signature Date Analyst Signature Date 

Units shown for QC @lLK/BKG) may not rejlect the actual units. 
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"F-SD-WM-DP-262, REV. 0 
08/29/97 10.22 Page: I 
A-0004-1 LABCORE Data Entry Template for Worklist# 20094 

Analyst: p/d  Instrument: AM01 /x Book# 7 5jj6-d 
Method LA-953-104 RevIMod & 0 
Worklist Comment: AP103, @AM24101 S.S. by Ludlum. STD: 1.OmL skm 

s Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

3 SAMPLE 

4 DUP 

5 SAMPLE 

6 DUP 

7 SAMPLE 

P DUP 

@AM24101 LIQUID 

@AM24101 LIQUID 

S97T002010 0 @AM24101 LIQUID 97000600 AP- 
Analytes Requested: AM24101 , AM24101E, AM24101T 

S97T002010 0 @AM24101 LIQUID 

S97T002012 0 @AM24101 LIQUID 97000600 AP.- 
Analytes Requested: AM24101 , AM24101E, AM24101T 

S97T002012 0 @AM24101 LIQUID 

03 GRAB1 

03 GRAB1 

S97T002014 0 @AM24101 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: AM24101 , AM24101E, AM24101T 

S97T002014 0 @AM24101 LIQUID 

Final page for workIist #, 20094 

Analyst Signature Date 

Data Entry Comments: 

~ 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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m-241 pCVL = (C241. Am-243 Tracer Value * SPKV * DF * DDF * (1000mUL)) I ('2243 * SS * (222OOOOdpmlpCl)) 
m-2431244pCIR=(Cm~Am-Z43TracerValue~SPKV~DF~DDF~(1OOOmUL))l(C243~SS*(222OOOOdpmlpC~)) 

elatlve Counting Error = Square Root of [(1l(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * man))] * 1.96 * 100 
m 243TracerRecovery= (Total ATCountslTC .8kg)*(1lDetE~*C243'1001Am-243TracerValue'SPKV 

187 
02-Sep-97 iO.O1: i8AM 



HNF-SD-WM-DP-262, REV. 0 

'100 

188 
02-Sep-97 10:01:18AM 



HNF-SD-WM-DP-262, REV. 0 

m-241 pCdL-(C24l *Am-243TncerVa iue*SP~~DF~DDF~( lOOOm~) ) l (C243*SS~(222OOOOdp~pCi ) )  
m-2431244pCVL=(Cm'Am-243TracerValue'SPKDF'DDF~(lOOOmUL))I(C243*SS*(222OOOOdp~pC~)) 

elabve Countmg Error ij Square Root of [(ll(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * min))] * 1.96 * 100 

m 243TncerRecovery- (Total ATCountslTC .Bkg)*(lmetEff)*C243'1001Am-243TracerValue*SPKV 
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HNF-SD-WM-DP-262, REV. 0 

m-241 pCln=(C241 'Am-243TncerVaiue~SPKv~DF~DDF~(lOOOmUL))I(C243~SS.(2220000dpml~Ci)) 
m-2431244pCiR=(Cm'Am343TacerVaiue'SPKV.DF~DDF'(1000mUL))I(C243~SS*(222OOOOdp~pCi)) 

elative Counting Error = Square Root of [(ll(Am-243 cpm * min)) + (1 I (Am241 or Cm-2431244 cpm * min))] * 1.96 * 100 
m 243 TacerRecovery=(TotaiATCountsITC-Bkg)'(lIDetEff)*C243*1001Am-243TracerValue'SPKv 

12431244 uCilmL 5. 



HNF-SD-'NM-DP-262, REV. 0 

WORKBOOK PAGE: SAM5 

m-241 uCw=(C241 'Am-243TracerValue*SPKV* DF'DDF'(1OOOmvL))I(C243'SS'(2220000dpmC~)) 

m - 2 4 3 / 2 4 4 p C ~ = ( C m ' A m - 2 4 3 T r a c e r V a l u e ~ S P ~ ~ D F ' ( 1 0 0 0 m l l L ' S S * ( 2 2 2 0 0 0 0 d p m l ~ C 1 ) )  

elabve Countlng Enor = Square Root of [(l/(Am-243 cpm * mln)) + (1 /(Am-241 or Cm-2431244 cpm * mm))] * 1.96 ' 100 
m243TacerRecovery=(TotalATCoun*iITC-Bkg)'(llDetEff)'C243* 1001Am-243TracerValue.SPKV 

RWK Date: 09/02/97 
JFR Date: LlS-d? 777 

SAMPLE.WB1 REV 1.2 u953103ML * 
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02-Sew97 1001:19 AM 



HMF-SC)-'I\IEI1-DP-262, REV. 0 

WORKBOOK PAGE DUP6 

m-241 pCIIL= (C241 'Am-243TracerValue'SPKV'DF'DDF'(1000mLR))I(C243.SS~(222OOOOdpmlpC1)) 
Cm-2431244pCULa (Cm'Am-243TacerValue"DF.  DDF*(1000mUL))I(C243'SS'(ZZ20000dpmlpCi)) 

dative Counting Error = Square Root of [(ll(Am-243 cpm * min)) + (1 I (Am-241 or Cm-2431244 cpm * min))] * 1.96 * 100 

m243TacerRecovery~~otalATCountsITC-Bkg)~(1IDetE~*C243~100IAm-243TacerValue'SPKV 

nalyst: RWK Date: 09/02/97 

Signature of Chemist: JFR Date: Y&;sn8-?7 
SAMPLE.WB1 REV 1.2 95310361c 
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HNF-SD-’EIEA-DP-262, REV. 0 

WORKBOOK PAGE SAM7 

m-241 pCiR = (‘241. Am-243 Tracer Value * SPKV * DF * DDF * (1000mUL)) I (C243 * SS * (2220000dpdpCi)) 
m-2431244 pCiR = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (IOOOmUL)) I (C243 * SS * (2220000dpmlpCi)) 

elatwe Counting Error = Square Root of [(ll(Am-243 cpm * mln)) + (1 I (Am-244 or Cm-2431244 cpm * mln))] * 1.96 
m 243TracerRecovery =(TotalATCoun*rITC-Bkg)*(41DelE~’C243‘100IAm-243TracerValue’SPMI 

* 100 

lg3 02-Sep97 10:01:20Ah4 



HMF-SD-'l\lM-DP-262, REV. 0 

WORKBOOK P A G E  DUP8 

II Nld. II 

m341 pC!JL=(C241 'Am-~TracerValue'SPKV~DF*DDF*(1000mll l ) ) l (C243~SS'(2U0000dpml~Ci))  

Cm-2431244 pCvL = (Cm 'Am343 Tracer Value * SPKV * DF * DDF * (100OmvL)) i (C243 'SS * (2220000dpmlpCi)) 

elative Counting Error = Square Root of [(l/(Am-243 cpm * min)) + (1 1 (Am-241 or Cm-2431244 cpm * mln))] * 1 96 
m 2 4 3 T r a c e r R e c o v e l y ~ ~ o t a i A T C o u n * r l T C - B k g ) ' ( l l D e t E f f ) ' C 2 4 3 . l  

* 100 

Signature of Chemist: Qdrt.%h!LJ.+k JFR Date: Y 5W.d- 9 711 
SAMPLE.WB1 REV 1.2 u 9 5 3 1 0 3 M L  " U 
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HNF-SD-WM-DP-262, 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 
WL20094-STD 

File ID: 21a2164.CNF 

Counted on: 8/31/97 @11:10 

Geometry number: 1 
Count time: 28801. Sec 

Detector: AEA2 1 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 934.2 934.2 595.056 595.056 24.000 14.265 12.000 2.963 
2 848.7 848.7 504.392 504.119 24.000 11.637 12.000 2.277 
3 28.9 28.9 342.311 339.674 112.000 402.254 56.000 134.147 
4 12.4 12.4 268.953 267.630 28.000 10.479 14.000 0.832 
5? 7.5 7.5 210.145 209.194 24.000 24.496 12.000 1.647 

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 Th228 0.479 5.400 5.446 -.0460.03 47.77 1.3 283.2 0.1283-03 
2 0.441 5.237 0.03 43.91 1.4 184.8 0.8323-04 
3 Np237 0.041 4.769 4.859 -.0900.93 4.07 14.1 19.7 0.8873-05 

Pu242 4.891 4.859 0.032 17.1 0.7723-05 
4 0.013 4.693 0.02 1.25 10.7 5.3 0.2383-05 
5 ???? 4.558 0.86 14.8 -__-- - - - - - - - - - 
Totals : 0.974 <--valid peaks only--> 97.01 

DETECTOR CALIBRATION 
Energy(MEV) = 4.077 + (0.0023)*Channel 
Energy range (MeV): 4.077 TO 6.433 

Efficiencv = 0.2376 CPM/DPM 
(Data reduction< compression factor: 2. ) 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
47833.0 100.000 
47833.8 100.002 
46977.3 98.211 
855.7 1.789 

Analyzed by: 
MB 
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. . .  I HNF-SD-WM-DP-262, REV. 6 Spectrum 21a2164.CNF 
1 Legend: Raw = .... Modeled Peaks = 1 , 2 , . . ,  etc Display Max.: 6780.2 
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217. 

9 .  
0 .  
0 .  
2 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

Raw’6ata Dump f o r  AEA S p e c t r u m :  .. *. 
5. 
8 .  
6 .  
8.  
9. 

10 .  
11. 
13. 
11. 
13. 
1 4 .  
1 7 .  
26 .  
24 .  
25. 
32 .  
35. 
56. 
58 .  
94 .  

1 1 5 .  
1 6 6 .  
327 .  
624 .  

1008.  
1 8 7 .  
246. 
434. 
887. 
312. 
11. 

0. 
1. 
3. 
2.  
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

21a2164.CNF 
6 .  
5. 
9. 
8.  
5 .  
5. 

10. 
8. 

10. 
8.  

18.  
13.  
20.  
31. 
24. 
23 .  
33. 
37 .  
51. 
68. 
97. 

125 .  
255. 
344. 
720. 
858. 
212. 
269. 
509. 
925. 
178 .  

3.  
0.  
0.  
2 .  
1. 
0.  
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 

10. 
9. 
8.  
4. 
8.  

10 .  
1 0 .  

9 .  
1 0 .  
1 9 .  
1 8 .  
21 .  
1 5 .  
26. 
1 4 .  
31 .  
38. 
34 .  
65. 
58. 
94. 

133. 
242. 
399 .  
763 .  
616 .  
190 .  
267. 
545. 
913. 
151 .  

0.  
0.  
0.  
3.  
0.  
0.  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

HNF-SD-\EIM-DP-262, REV. 0 
8 .  
9 .  
4. 
8.  
8.  
7. 
8 .  
9.  

13. 
5 .  

1 4 .  
1 6 .  
22 .  
1 5 .  
28 .  
32 .  
41. 
44. 
61. 
71. 

1 1 4 .  
136 .  
240. 
443. 
771 .  
392 .  
209. 
275. 
601 .  
929. 
126. 

0.  
0.  
0.  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 
0.  

6. 
11. 
11. 

7 .  
4 .  

11. 
1 5 .  

9 .  
11. 
14.  
13 .  
13 .  
16 .  
25. 
24. 
32. 
37. 
45 .  
58 .  
64. 

101. 
172 .  
218 .  
452 .  
837 .  
251. 
163 .  
305. 
607. 

1010. 
104 .  

0 .  
0.  
0 .  
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 

5.  
8. 
8. 
6. 
8.  
8. 
9 .  

1 2 .  
11. 

9. 
13 .  
18 .  
17 .  
27. 
23. 
24. 
40. 
40 .  
51 .  
84 .  
97. 

164 .  
258. 
476. 
900. 
222. 
218. 
350. 
649. 
989 .  

8 5 .  
0 .  
0. 
0. 
0. 
2.  
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

1. 
9. 
7.  

1 3 .  
6 .  

1 2 .  
8.  

10. 
11. 
1 2 .  

9 .  
1 2 .  
18 .  
22. 
27. 
28. 
35. 
51. 
68. 
74. 

100. 
172 .  
278. 
512 .  
895 .  
188. 
225. 
362. 
745. 
894 .  

43. 
1. 
0 .  
0 .  
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
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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 
WL20094-BLNK 

File ID: 22a2258.CNF 

Counted on: 8/31/97 @11:10 
Detector: AEA22 
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 
1 666.6 666.6 503.058 503.780 32.000 16.308 16.000 2.551 
2 8.3 8.3 82i566 82.566 700.000 2.000 350.000 0.200 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m 
1 Am243 0.858 5.266 5.243 0.0230.04 42.51 1.4 177.2 
2 ???? 4.274 0.45 13.4 

- - - - - - - - - ----- 
Totals : 0.858 <--valid peaks only--> 42.51 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0023)*Channel 
Energy range (MeV): 4.084 TO 6.440 

(Data reduction compression factor: 2.) 
Efficiency = 0.2423 CPM/DPM 

TOTAL COUNT DATA: 

Item Total % Recovery 
Raw spectrum 23780.0 100.000 
Smoothed 23781.9 100.008 
Composite fit 20621.7 86.719 
Residuals 3158.3 13.281 

Activity 
uCi/ea 

0.7983-04 

Analyzed by: 
MB 
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. . .  FSD - -  WM-DR732, REV. 0 
Spectrum 22a2258.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4907.8 

.. .. .. ... ... 
1.. 
l... 
.1... .. l... .... l... ...... l... ......... 1.. ............. 1.. ................... 1 ........................... 1 ............................ ,. ,. ,. , .  ..1 ........................................ ,. ,. , .  , .  .l. .......................................................... ................... 1 
l... 

.. .l. 
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. . .  
Raw Data Dump f o r  
1 

11 
2 1  
3 1  
4 1  
5 1  
6 1  
7 1  
8 1  
9 1  

101  
111 
1 2 1  
1 3 1  
14  1 
1 5 1  
1 6 1  
1 7 1  
1 8 1  
1 9 1  
201 
211 
221 
231 
24 1 
2 5 1  
261 
27 1 
281 
291 
3 0 1  
311 
321 
3 3 1  
34 1 
3 5 1  
3 6 1  
3 7 1  
381 
3 9 1  
4 0 1  
4 1 1  
421  
431  
4 4 1  
451 
4 6 1  
471 
481 
491 
5 1 1  

0.  
8.  
4 .  
6. 
8. 
7. 

11. 
14 .  
10. 
10 .  
17 .  
1 8 .  
27 .  
23 .  
2 4 .  
29 .  
28.  
51.  
46. 
81. 

117 .  
142 .  
202. 
273. 
435. 
687. 

59. 
11. 
1. 
1. 
2. 
0. 
0 .  
0 .  
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0 .  
4. 
4 .. 
5. 
9. 
8.  

14 .  
14 .  

8.  
11. 
20. 
13 .  
22. 
2 5 .  
2 5 .  
32 .  
30 .  
46. 
55. 
97 .  

109 .  
140 .  
196 .  
270. 
464 .  
686. 

48. 
4. 
0. 
4. 
3. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

AEA S p e c t r u m :  - L. 
5. 
7. 

1 0 .  
7. 
9. 

21.  
8.  
7. 

13 .  
9. 

20.  
28.  
21.  
26 .  
30 .  
41 .  
55 .  
72. 
73. 
98. 

138 .  
203. 
293. 
511. 
684. 

57. 
3. 
3. 
2.  
1. 
1. 
0. 
2.  
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

4.  
6.  
3.  
7 .  

1 3 .  
9 .  
8. 

1 4 .  
1 4 .  
1 3 .  
1 4 .  
1 7 .  
24 .  
30. 
36. 
30. 
29. 
50 .  
53 .  
8 8 .  

100 .  
167 .  
202. 
338 .  
562 .  
716 .  

53 .  
2 .  
0 .  
5 .  
4 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
2. 
0. 
0. 

22a2258.CNF 
5. 
4. 
6. 
8.  
5. 
8 .  
7 .  

12. 
21. 
15. 
1 6 .  
23. 
15 .  
25. 
27. 
24 .  
46 .  
49 .  
61 .  
97 .  

117 .  
147 .  
216. 
353. 
528. 
606. 

58. 
0.  
3.  
5 .  
0.  
0.  
0.  
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

3 .  
5 .  
8.  

10 .  
3. 
9. 

13. 
8.  

1 4 .  
1 2 .  
1 3 .  
21. 
19 .  
32. 
31. 
33 .  
40. 
65. 
73. 
79. 

121 .  
1 4 2 .  
249. 
338 .  
593 .  
387. 

43. 
1. 
1. 
3. 
1. 
0. 
0.  
0. 
2.  
1. 
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

HNF-SD-WM-DP-262, REV. 0 
7 .  
7 .  
9 .  
4 .  
5. 
9. 
8.  

12. 
9. 
9.  

1 6 .  
13 .  
15. 
36 .  
35 .  
36 .  
50. 
67. 
68. 

102 .  
127 .  
178 .  
238. 
383 .  
596 .  
246. 

32 .  
3 .  
4. 
8.  
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

9. 
4. 
6. 
6. 
6. 

1 2 .  
1 2 .  
1 6 .  

6. 
15 .  
2 1 .  
1 6 .  
22 .  
15 .  
35. 
2 9 .  
47 .  
56 .  
76. 
89. 

110. 
1 5 7 .  
221 .  
423 .  
609 .  
1 3 0 .  

18 .  
3. 
4. 
5 .  
2 .  
0.  
0.  
0.  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

6. 
6. 

1 0 .  
1 2 .  

9. 
5. 

10.  
11. 
17.  
16 .  
14 .  
13 .  
2 3 .  
27. 
34. 
38 .  
51 .  
67 .  
83. 
77. 

157 .  
1 7 5 .  
247 .  
391 .  
626 .  

8 8 .  
22. 

2.  
0.  
8 .  
0.  
0.  
0.  
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 

7. 
4 .  
4 .  
4. 
7. 
8.  
8.  

10 .  
14 .  

9. 
25 .  
1 6 .  
18. 
31. 
31. 
44. 
49. 
48. 
83. 
91 .  

129 .  
195 .  
272. 
427. 
706. 

69. 
12. 

0. 
5 .  
3.  
2 .  
0.  
0.  
2.  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 



"F-SD-WM-DP-262, REV. 8 
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 
S97T2010-SAM 

File ID: 23a2357.CNF 

Counted on: 8/31/97 @11:10 
Detector: AEA2 3 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 687.1 687.1 505.919 505.919 28.000 12.807 14.000 2.007 
2 21.9 21.9 232.109 231.221 384.000 2.000 192.000 0.200 
3? 3.9 3.9 194.080 192.537 12.000 1.768 6.000 0.766 
4 7.4 7.4 108.057 107.565 24.000 41.677 12.000 1.477 

Peak 
ID Isotope 
1 Am243 
2 
3 
4 U 238 

U 235 

Totals: 

AEA 
Frac 
0.820 
0;033 

? ? ? ?  
0.015 

_ _ _ _ _  
0.869 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid 
Exp. Obs. Diff. FWHM 
5.266 5.248 0.0180.03 

4.616 0.00 
4.527 

4.184 4.332 -.1480.10 
4.386 4.332 0.054 

Count 
Rate c/m 

42.45 
1.69 
0.09 
0.79 

<--valid peaks only--> 44.94 

%err 
@95 
1.4 
7.1 
113. 
13.3 

d/m 
167.6 
6.6 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0023)*Channel 
Energy range (MeV): 4.084 TO 6.440 

(Data reduction compression factor: 2.) 
Efficiency = 0.2558 CPM/DPM 

TOTAL COUNT DATA: 

Item Total % Recovery 
Raw spectrum 24839.0 100.000 
Smoothed 24843.5 100.018 
Composite fit 21614.9 87.020 
Residuals 3224.1 12.980 

4.0 
5.4 

Activity 
uCi/ea 

0.7553-04 
0.2983-05 

0.181E-05 
0.2453-05 

Analyzed by: 
MB 
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, . .  ‘1 HNF-SD-WM-DP-262, REV. 0 Spectrum 23a2357.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5111.5 

4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
3 
3 
3 
2. 
2. .. .. ... ... 
l... 
l.... 
.1.. . .. l... ... l.... ..... l... ........ l... ............ 1.. ................. 1. ......................... 1 .................................... 1 .................................................... 1. 

........................ 1 

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

.... 
,. , .  , .  ... .l. 
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. Y  
R a w  Data DUmD f o r  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 
191 
201 
211 
221 
231 
24 1 
251 
261 
271 
281 
291 
301 
311 
32 1 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
4. 
5. 
11. 
15. 
9. 
10. 
13. 
14. 
14. 
9. 
19. 
12. 
19. 
30. 
36. 
49. 
55 * 
47. 
85. 
83. 
154. 
173. 
290. 
412. 
680. 
81. 
17. 
4. 
5. 
5. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
8. 
4. 
8. 
9. 
7. 
14. 
12. 
6. 
19. 
12. 
18. 
22. 
29. 
32. 
31. 
42. 
53. 
76. 
88. 
117. 
147. 
203. 
281. 
448. 
694. 
79. 
12. 

3 .  
4. 
4. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

5. 
6. 
6. 
7. 
4. 
12. 
7. 
13. 
12. 
12. 
17. 
17. 
16. 
40. 
41. 
42. 
43. 
57. 
55. 
80. 
120. 
151. 
180. 
323. 
514. 
145. 
52. 
13. 
7. 
2. 
3. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

5. 
11. 
7. 
13. 
12. 
13. 
4. 
15. 
10. 
15. 
16. 
25. 
37. 
28. 
27. 
39. 
43. 
56. 
79. 
86. 
115. 
162. 
234. 
305. 
471. 
718. 
71. 
5. 
5. 
7. 
4. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

23a2357.CNF 
7. 
8. 
8. 
8. 
9. 
14. 
12. 
12. 
20. 
17. 
22. 
22. 
22. 
31. 
22. 
31. 
53. 
49. 
60. 
78. 
113. 
146. 
190. 
316. 
540. 
682. 
37. 
2. 
3. 
8. 
4. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

11. 
6. 
6. 
10. 
10. 
9. 
9. 
10. 
11. 
17. 
30. 
17. 
17. 
19. 
33. 
35. 
40. 
56. 
81. 
103. 
108. 
160. 
242. 
334. 
560. 
600. 
36. 
3. 
6. 

10. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1. 
6. 
6. 
8. 
14. 
9. 
12. 
18. 
9. 
22. 
14. 
22. 
18. 
28. 
31. 
41. 
59. 
65. 
79. 
102. 
131. 
192. 
236. 
355. 
565. 
465. 
39. 
3. 
2. 
10. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

HNF-SD-WM-DP-262, REV. 0 
3. 
6. 
17. 
5. 
8. 
7. 
12. 
13. 
14. 
16. 
21. 
22. 
20. 
29. 
46. 
41. 
54. 
66. 
78. 
87. 
128. 
186. 
236. 
399. 
602. 
242. 
30. 
4. 
3. 
11. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 

7. 
9. 
9. 
5. 
10. 
6. 
10. 
22. 
11. 
20. 
13. 
19. 
31. 
34. 
25. 
50. 
46. 
63. 
88. 
85. 
118. 
168. 
256. 
409. 
605. 
140. 
25. 
5. 
5. 
7. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

3. 
5. 
9. 
7. 
13. 

8. 
10. 
11. 
10. 
12. 
17. 
21. 
25. 
28. 
35. 
39. 
53. 
71. 
77. 
109. 
128. 
178. 
268. 
434. 
635. 
80. 
27. 
2. 
8. 
4. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
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HNF-SD-WM-DP-262, 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 
S97T2010-DUP 

File ID: 24a2453.CNF 

Counted on: 8/31/97 @11:11 

Geometry number: 1 
Count time: 28801. Sec 

Detector: AEA24 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 569.0 569.0 504.049 504.049 20.000 10.392 10.000 1.162 
2 11.3 11.3 230.827 230.365 68.000 212.299 34.000 73.398 
3? 4.2 4.2 197.555 197.555 20.000 0.014 10.000 0.001 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Am243 0.966 5.266 5.245 0.0210.02 45.18 1.3 183.8 0.8283-04 
2 Np237 0.025 4.640 4.615 0.0250.49 1.16 16.9 78.0 0.3513-04 
3 ???? 4.540 0.35 25.2 ----- - - - - - - - - - 
Totals : 0.991 <--valid peaks only--> 46.34 

DETECTOR CALIBRATION 
Energy(MEV) = 4.085 + (0.0023)*Channel 
Energy range (MeV): 4.085 TO 6.441 

(Data reduction compression factor: 2.) 

TOTAL COUNT DATA: 

Efficiency = 0.2483 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
22449.0 100 .ooo 
22452.0 100.014 
22410.7 99.829 

38.3 0.171 

Analyzed by: 
MB 
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- . c  
Spectrum 24a2453.c" HNF-SD-WM-DP-262, REV. 0 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4055.5 
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.. HNF-SD-WM-DP-262, 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 
S97T002012-SAM-A 

File ID: 13a1325.CNF 

Counted on: 8/31/97 @19:58 
Detector: AEA13 
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 
1 767.3 767.3 255.297 255.297 14.000 6.070 7.000 1.144 
2 15.6 15.6 117.234 117.109 208.000 1.000 104.000 0.100 
3? 3.5 3.5 93.516 93.005 4.000 0.539 2.000 0.855 
4? 4.5 4.5 78.620 78.080 6.000 3.091 3.000 0.442 

Peak AEA 
ID Isotope Frac 
1 Am243 0.851 
2 0.025 
3 ???? 
4 ???? 

Totals : 0.876 
----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 
5.266 5.250 0.0160.03 41.04 1.4 

4.614 0.00 1.21 8.3 
4.503 0.03 228. 
4.434 0.27 29.4 - - - - - - - - - 

<--valid peaks only--> 42.25 

Activity 
d/m uCi/ea 
179.2 0.8073-04 
5.2 0.2353-05 

DETECTOR CALIBRATION 
Energy(MEV) = 4.075 + (0.0046)*Channel 
Energy range (MeV): 4.075 TO 6.431 

(Data reduction compression factor: 1.) 
Efficiency = 0.2313 CPM/DPM 

TOTAL COUNT DATA: 

Item Total % Recovery 
Raw spectrum 23148.0 100.000 
Smoothed 23153.9 100.025 
Composite fit 20424.1 88.233 
Residuals 2723.9 11.767 

Analyzed by: 
VR 
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% Spectrum 13a1325.CNF HNF-SD-WM-DP-262, REV. 0 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5555.7 
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e 1  HNF-SD-WM-DP-262. 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 
S97T002012-DUP-A 

File ID: 14a1460.CNF 

Peak 
ID 
1 
2 
3 

Counted on: 8/31/97 @19:57 

Geometry number: 1 
Count time: 28804. Sec 

Detector: AEAl4 

PEAK ANALYSIS 

Peak heisht Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 
657.5 657.5 254.730 254.730 12.000 6.293 6.000 0.913 
21.0 21.0 142.637 142.179 122.000 1.000 61.000 0.100 
6.9 6.9 118.860 118.301 16.000 16.367 8.000 0.506 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Am243 0.864 5.266 5.254 0.0120.03 43.04 1.4 186.1 0.8383-04 
2 0.033 4.736 0.00 1.66 7.9 7.1 0.3203-05 
3 Np237 0.024 4.640 4.626 0.0140.08 1.20 13.2 85.8 0.3873-04 - - - - - - - - - --_-- 
Totals : 0.922 <--valid peaks only--> 45.90 

DETECTOR CALIBRATION 
Energy(MEV) = 4.082 + (0.0046)*Channel 
Energy range (MeV): 4.082 TO 6.437 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2336 CPM/DPM 

Item Total % Recovery 
Raw spectrum 23902.0 100.000 
Smoothed 23907.3 100.022 
Composite fit 22034.2 92.186 

3 7.814 Residuals 1867. I 

Analyzed by: 
VR 



HNF-SD-WM-DP-262, RkV. 0 
Spectrum 14a14 60. CNF . L  

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4971.6 

3 
3 
3 
3 
3 
3 
3 
3 .  
3.  
.2 
1.. 
1.. 
.1.. 
.1... .. l... . . . -1.. ...... 1.. ......... 1. ............ 1. .................. 1 ......................... 1 
..................I....... .. .. .. .. .1 ................................................. 1.. .................................................................. l... .................................... 1 
.1.... 

211 



‘Raw bata Dump for AEA Spectrum: - 1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
171 
181 
191 
201 
211 
221 
231 
24 1 
251 
261 
271 
281 
291 
301 
311 
32 1 
331 
341 
35 1 
361 
37 1 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
6. 
3. 
6. 
7. 
9. 
7. 
14. 
7. 
10. 
16. 
15. 
19. 
28. 
32. 
32. 
39. 
44. 
57. 
80. 
111. 
115. 
178. 
258. 
405. 
639. 
118. 
16. 
3. 
1. 
5. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 

U.  
2. 
7. 
12. 
6. 
6. 
14. 
8. 
14. 
7. 
18. 
18. 
12. 
23. 
31. 
34. 
45. 
46. 
72. 
54 * 
81. 
103. 
187. 
254. 
387. 
637. 
92. 
18. 
3. 
10. 
7. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

4. 
5. 
5. 
3. 
9. 
12. 
7. 
18. 
10. 
13. 
18. 
17. 
13. 
22. 
29. 
32. 
37. 
54. 
68. 
75. 
91. 
144. 
195. 
263. 
465. 
634. 
68. 
17. 
2. 
5. 
6. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 

1 .  
7. 
2. 
6. 
6, 
7. 
6. 
13. 
10. 
16. 
12. 
18. 
27. 
34. 
30. 
30. 
46. 
47. 
48. 
76. 
79. 
137. 
200. 
307. 
476. 
677. 
60. 
16. 
4. 
2. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

14a1460.CNF 
6. 
13. 
8. 
7. 
9. 
10. 
11. 
12. 
11. 
12. 
1 0 .  
14. 
21. 
18. 
28. 
31. 
48. 
46. 
66. 
84. 
112. 
139. 
199. 
308. 
500. 
678. 
34. 
5. 
2. 
8. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

7. 
7. 
9. 
9. 
9. 
3. 
9. 
17. 
12. 
17. 
20. 
13. 
21. 
22. 
22. 
26. 
26. 
48. 
49. 
80. 
112. 
132. 
202. 
274. 
520. 
684. 
45. 
2. 
1. 
3. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

HNF-SD-WM-DP-262, REV. 0 
7. 
8. 
5. 
5. 
13. 
9. 
12. 
7. 
15. 
14. 
16. 
13. 
24. 
21. 
25. 
31. 
49. 
55. 
75. 
75. 
105. 
149. 
238. 
361. 
564. 
703. 
42. 
3. 
1. 
4. 
2. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

5. 
4. 
7. 
9. 
9. 
7. 
8. 
12. 
11. 
14. 
19. 
29. 
25. 
28. 
31. 
42. 
35. 
46. 
80. 
95. 

119. 
144. 
222. 
339. 
607. 
526. 
37. 
4. 
2. 
5. 
3. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

3. 
9. 
6. 
6. 
14. 
6. 
8. 
15. 
13. 
18. 
18. 
15. 
14. 
19. 
36. 
40. 
48. 
53. 
76. 
76. 
131. 
165. 
242. 
358. 
577. 
344 * 
38. 
2. 
2. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

6. 
9. 
8. 
6. 
10. 
10. 
9. 
9. 
21. 
16. 
14. 
21. 
24. 
26. 
27. 
31. 
56. 
46. 
74. 
92. 
124. 
154. 
221. 
392. 
601. 
220. 
26. 
4. 
4. 
2. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

212 



. .  . 
HMF-SD-\NNI-DP-262, REV. 0 

222-5 Analytical Laboraratory 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S97T002014-SAM-A 

File ID: 15a1521.CNF 

Counted on: 8/31/97 @19:56 
Detector: AEA15 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 737.7 737.7 254.225 254.225 12.000 5.716 6.000 1.053 
2 20.1 20.1 i31.878 i31.776 i62.000 1.000 81.000 0. ioo 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Am243 0.830 5.266 5.268 -.0020.03 . 39.80 1.4 168.2 0.7583-04 

' 0.033 4.692 0.00 1.58 7.3 6.6 0.2983-05 2 - - - - - - - - - ----- 
Totals : 0.863 <--valid peaks only--> 41.38 

DETECTOR CALIBRATION 
Energy(MEV) = 4.073 + (0.0047)*Channel 
Energy range (MeV): 4.073 TO 6,479 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2390 CPM/DPM 

Item Total % Recovery 
Raw spectrum 23019.0 100 .ooo 
Smoothed 23023.8 100.021 
Composite fit 19863.5 86.292 
Residuals 3155.5 13.708 

Analyzed by: 
VR 
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- .  .. Spectrum 15a1521.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5472.4 

2 
2 
2 
2 .. .. .. ... 
l... 
l.... 
.1.... ... l... ..... l... ........ 1.. ............. 1 .................... 1 .............................. 1 .............................................. 1. ................................................................... 1.. .............................. 1 
l.... 
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k a w  Data DumD for AEA SDectrum: 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
171 
181 
191 
201 
211 
221 
231 
24 1 
251 
261 
271 
281 
291 
301 
311 
32 1 
33 1 
34 1 
351 
361 
371 
381 
391 
401 
411 
421 
431 
44 1 
451 
461 
471 
481 
491 
511 

0. 
5. 
5. 
5. 
9. 
3. 
13. 
10. 
10. 
9. 
12. 
13. 
18. 
20. 
25. 
28. 
19. 
35. 
53. 
53. 
91. 
100. 
157. 
218. 
384. 
697. 
98. 
23. 
3. 
6. 
5. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
4. 
2. 
3. 
4. 
8.  
3. 
7. 
6. 
12. 
19. 
14. 
12. 
23. 
23. 
27. 
35. 
31. 
46. 
71. 
82. 
111. 
136. 
253. 
384. 
702. 
72. 
14. 
5. 
3. 
6. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 

4. 
6. 
5. 
7. 
6. 
8. 
6. 
12. 
8. 
7. 
11. 
16. 
18. 
21. 
28. 
23. 
27. 
35. 
48. 
69. 
98. 
123. 
145. 
247. 
448. 
757. 
56. 
5. 
2. 
7. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
1. 
0. 

4. 
5. 
6. 
6. 
6. 
3. 
7. 
7. 
10. 
10. 
12. 
19. 
19. 
15. 
18. 
31. 
31. 
39. 
45. 
59. 
98. 
125. 
176. 
289. 
478. 
751. 
58. 
5. 
2. 
6. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

15a1521.CNF 
5. 
5. 
5. 
4. 
13. 
3. 
12. 
7. 
16. 
9. 
9. 
20. 
16. 
17. 
18. 
19. 
37. 
41. 
67. 
73. 
93. 
133. 
212. 
275. 
510. 
786. 
45. 
4. 
4. 
5. 
6. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

3. 
4. 
4. 
2. 
5. 
6. 
12. 
12. 
20. 
14. 
15. 
11. 
18. 
20. 
28. 
26. 
37. 
59. 
55. 
66. 
94. 
143. 
178. 
314. 
501. 
812. 
47. 
1. 
4. 
3. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

HNF-SD-\b/l\A-DP-262, REV. 0 
6. 
7. 
3. 
8. 
5. 
5. 
12. 
9. 
9. 
5. 
7. 
17. 
21. 
9. 
24. 
41. 
37. 
52. 
58. 
78. 
89. 
123. 
200. 
328. 
586. 
640. 
33. 
1. 
2. 
I .  
3. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

4. 
2. 
7. 
4. 
7. 
9. 
9. 
10. 
11. 
14. 
11. 
24. 
18. 
23. 
23. 
24. 
34. 
52. 
67. 
74. 
92. 
119. 
212. 
375. 
633. 
444. 
43. 
3. 
4. 
7. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 

1. 
5. 
3. 
4. 
5. 
3. 
5. 
12. 
12. 
10. 
10. 
11. 
12. 
32. 
37. 
30. 
45. 
42. 
57. 
87. 
105. 
153. 
213. 
371. 
653. 
280. 
34. 
1. 
1. 
7. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

7. 
4. 
4. 
4. 
9. 
10. 
8. 
8. 
11. 
18. 
7. 
15. 
17. 
13. 
35. 
33. 
38. 
55. 
65. 
91. 
95. 
166. 
213. 
396. 
645. 
149. 
14 - 
2. 
6. 
3. 
2. 
0. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
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3 -  HNF-SD-WM-DP-262, 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 
S97T002014-DUP-A 

File ID: 16a1644.CNF 

Counted on: 8/31/97 @19:54 
Detector: AEA16 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 620.0 620.0 253.724 253.724 12.000 7.360 6.000 0.909 
2 20.1 20.1 132.885 132.618 82.000 290.526 41.000 97.205 
3? 4.6 4.6 97.080 96.315 4.000 0.458 2.000 0.175 

Peak AEA 
ID Isotope Frac 
1 Am243 0.910 
2 Np237 0.066 

? ? ? ?  3 

Totals: 0.976 

Np237 

----- 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 
5.266 5.248 0.0180.03 46.82 1.3 
4.640 4.691 -.0511.34 3.41 12.3 
4.769 4.691 0.078 

4.524 0.11 78.7 - - - - - - - - - 
<--valid peaks only--> 50.23 

DETECTOR CALIBRATION 
Energy(MEV) = 4.081 + (0.0046)*Channel 
Energy range (MeV): 4.081 TO 6.436 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2459 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

d/m 
192.3 
231.1 
15.9 

Total % Recovery 
24708.0 100.000 
24709.2 100.005 
24160.7 97.785 
547.3 2.215 

Activity 
uCi/ea 

0.8663-04 
0.104E-03 
0.7183-05 

Analyzed by: 
VR 
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HNF=SD-WFII-DP-262, REV. 6 
Spectrum 16a1644.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4163.1 

3 
3 
3 
2. 
.2 
.2 
12. 
12. 
.2. 
21.. 
2.1.. 
2..1. 
2.. . .l. 
2.. . . . .1 
2........1 ............ 1 ................ 1 ...................... 1 .............................. 1 
........................................l 
.....................................................l.. 
...................................................................... ................................ 1 
.1.... 
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‘Rdw Data Dump for 
1 0. 0. 

11 6. 4. 
2 1  5. 5. 
3 1  6. 6. 
4 1  12. 5. 
5 1  6. 6. 
6 1  6. 10. 
7 1  6. 9. 
8 1  10. 6. 
9 1  25. 11. 

1 0 1  18. 11. 
111 10. 17. 
1 2 1  19. 21. 
1 3 1  20. 40. 
1 4 1  27. 25. 
1 5 1  32. 39. 
1 6 1  50. 53. 
1 7 1  55. 44. 
1 8 1  56. 73. 
1 9 1  72. 95. 
2 0 1  105. 115. 
2 1 1  142. 161. 
2 2 1  214. 230. 
2 3 1  276. 324. 
2 4 1  412. 429. 
2 5 1  588. 630. 
2 6 1  93. 74. 
2 7 1  19. 15. 
2 8 1  4. 2. 
291’ 4. 2. 
3 0 1  8. 9. 
3 1 1  1. 1. 
3 2 1  0. 0. 
3 3 1  0. 0. 
34 1 0. 0. 
3 5 1  0. 0. 
3 6 1  1. 0. 
37 1 0. 0. 
3 8 1  0. 0. 
3 9 1  0. 0. 
4 0 1  0. 0. 
4 1 1  0. 0. 
4 2 1  0. 0. 
4 3 1  0. 0. 
4 4 1  0. 0. 
4 5 1  0. 0. 
4 6 1  1. 0. 
4 7 1  0. 0. 
4 8 1  0. 0. 
4 9 1  0. 0. 
5 1 1  0. 0. 

AEA Spectrum: 
1. 4. 
6. 6. 
5. 8. 

10. 5. 
10. 7. 

7. 5. 
11. 5. 

8. 14. 
8. 8. 

10. 12. 
19. 19. 
29. 19. 
17. 21. 
31. 31. 
27. 27. 
31. 44. 
34. 42. 
55. 51. 
75. 78. 
76. 86. 

114. 116. 
138. 145. 
195. 199. 
321. 349. 
461. 506. 
652. 613. 

68. 48. 
10. 5. 

5. 1. 
1. 2. 
3. 3. 
0. 0. 
0. 1. 
0. 0. 
1. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 

16a1644 .CNF 
5. 9. 
6. 5. 
9. 6. 
7. 4. 

10. 11. 
8. 5. 

13. 13. 
22. 11. 

7. 9. 
17. 17. 
15. 18. 
17. 29. 
21. 14. 
28. 13. 
31. 32. 
35. 42. 
41. 42. 
51. 57. 
60. 73. 
93. 88. 

115. 125. 
169. 167. 
221. 266. 
301. 350. 
525. 529. 
662. 624. 

56. 50. 
2. 2. 
3. 3. 
4. 3. 
1. 3. 
0. 0. 
0. 0. 
1. 0. 
0. 1. 
1. 1. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 1. 
0. 1. 
0. 0. 

HNF-SD-WEA-DP-262, REV. 0 
6. 7. 6. 8. 
5. 4. 4. 3. 
6. 7. 4. 11. 
8. 12. 7. 4. 
4. 12. 8. 4. 

13. 10. 5. 10. 
7. 8. 16. 14. 
5. 11. 12. 10. 

16. 11. 15. 14. 
21. 18. 16. 12. 
18. 17. 19. 19. 
17. 18. 16. 22. 
25. 18. 31. 23. 
34. 29. 32. 29. 
30. 33. 27. 32. 
47. 33. 38. 49. 
48. 41. 48. 47. 
50. 65. 44. 69. 
61. 74. 86. 72. 
96. 90. 96. 116. 

107. 131. 131. 136. 
170. 175. 198. 203. 
245. 249. 262. 294. 
325. 373. 376. 413. 
583. 619. 538. 580. 
562. 431. 24%. 145. 

50. 40. 30. 25. 
1. 5. 1. 2. 
0. 3. 2. 2. 
5. 4. 4. 8. 
2. 1. 1. 1. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
2. 0. 0. 0. 
1. 1. 0. 2. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
1. 0. 1. 2. 
0. 0. 0. 0. 
0. 0. 0. 1. 
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worklistdata Version 1.0 05/15/96 HNF-SD-WM-DP-262, REV. 0 Page: I 
09/03/97 14:Ol 

LABCORE Completed Worklist Report for Worklist# 20095 

Analyst: rwk Instrument: AB14 Book# 

Method: Rev/Mod 

Worklist Comment: AP103, @PU23901 S.S. by Ludlum. Std: l.OmL s h  

SeqType Sample#RA Test Matrix Actual Found DLorYield Unit 

8 DUP S97T002014 0 aPU23901 PU23901E LIQUID 1.00 5.79Et00 5.790 X C t  Error 

Final page for worklist# 20095 

Analyst Signature Date Analyst Signature Date 

Units shown for  QC (BLIUBKG) may not reflect the actual units. 
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08/29/97 10:31 "F-SD-WM-DP-262, REV. 0 Page: I 
A-0004-1 LABCORE Data Entry Template for Worklist# 20095 

Analyst: @( Pnstment: P u o l  /,f BOOM 758-4-6 
Method LA-953-104 Rev/Mod 

Worklist Comment: AP103, @PU23901 S.S. by Ludlum. Std: l.OmL skm 

S Type Sample# R A Test Matrix Group# Project 

1 STD @PU23901 LIQUID 

2 BLNK @PU23901 LIQUID 

3 SAMPLE S97T002010 0 @PU23901 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: PU23901 , PU23901E, PU23901T 

4 DUP S97T002010 0 @PU23901 LIQUID 

5 SAMPLE S97T002012 0 @PU23901 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: PU23901 , PU23901E, PU23901T 

6 DUP S97T002012 0 @PU23901 LIQUID 

7 SAMPLE S97T002014 0 @PU23901 LIQUID 97000600 AP-103 GRAB1 
Analytes Requested: PU23901 , PU23901E, PU23901T 

8 DUP S97T002014 0 @PU23901 LIQUID 

Final page for worklist # 20095 

7 
p a t e  Date 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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-Tracer Preparahon Date 
Pu-236 Preparation Value *[e to the power of ((-1112 * Decay T1ndl040 9511 

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)'C236*100/(Pu-236 Decay Corr'd Value * S P W E F F )  
Pu 239/240 MCIR = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mlR)(DF)(DDF) / [(C236)(SS)(D gL)(?2mooo dpmlHCi)] 
Pu 238 dpm = [notal AT Counts I TC) ~ Bkg * 1EFF ' C2381~ (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I 1  00) 
Pu 238 pCdL = [(Pu 238 dpm)(DF)(DDF)(1000mbL)] / [(Pu-236 Tracer Recovery l l C € I ) ( Z 2 ~  dpmlpCi)(D gA)(SS)] 
Relatwe Counting Error = Square Root of [(l/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * mln))] * 1 96 * 100 

Pu 2391240 WCilmL < 2.94E-06 DETECTION 
Relative Counting Error = -100.0% LEVELS 

in pCilmL 
Pu 239/240 l- 

2.94E-06 2.94E-06 
Relative Counting Error Pu 238 

103.1% 2.94E-06 

09/03/97 
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HNF-SD-WM-DP-262, REV. 0 
WORKBOOK PAGE SAM3 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value y e  to the power of {(-In2 * Decay Time/1040 9511 
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) %236"1OO/(Pu-236 Decay Corr'd Value * SPKV * EFF) 
Pu 239/240 uCJL = (C239)(Pu 236 Decay Corr'd VaIue)(SPKV)(lOOOmUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpmllIC!)] 
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * IIEFF ' C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovely / 100) 
Pu 238 pCJL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] / [(Pu-236 Tracer Recovely /100)(2220000 dpm/pCI)(D g/L)(SS)] 
Relative Counlmg Error = Square Root of [(I/(Pu 236 cpm * mm)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1 96 * 100 

^ .  RWK Date: 02-Sep-97 

nature of Chemist: @A/& JFR Date: 3 m 7  " 
SAMPLE.WB1 REV 1.0 v 943128ML 

09/02/97 08:58:16 
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HMF-SD-WM-DP-262, REV. 0 
WORKBOOK PAGE: DUP4 

SAMPLE VOLUME in mL 1.OOOIIPU 238 AEA FRAC 
SAMPLE DILUTION FACTOR DF I( 1.000 llPU 239 AEA FRAC 
TRACER VOLUME in mL SPKVA O.IOO~~TOTALAT COUNTS 
DIGEST DILUTION FACTOR D D F ~  \ ~OOOO~~TCOUNTTIME (MIN) 
TRACER BOOK NO [ 128843 HBACKGROUND in cpm (Bkg)! 0.200 
DETECTOR NUMBER 141PU 236 cpm 55.740 

II 
EFFICIENCY FACTOR EFF 1 0.291 llPU 238 cpm 
TRACER PREPARATION DATE 11/15/9611PU 239 cpm 
TRACER PREPARATION VALUE (dpmlmL) 2600.000 IAEACOUNT TIME 480 
IPU-236 DECAY CORRD VALUE (dpmlmL) lLl 2144.856 I Pu 2391240 pCJL = 3.5859E-031 

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 Recovely = (Total AT Counts / TC -Bkg) 'C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF) 
Pu 239/240 ~CI/L = (C239)(Pu 236 Decay Corr'd Value)(SPKv)(lOOOmUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pC~)] 
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * l/EFF * C2381- (Pu-238 Tracer Value BPKV 'Pu 236 Tracer Recovely I 100) 
Pu 238 pCdL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] / [(Pu-236 Tracer Recovely /100)(2220000 dpmlpCi)(D g/L)(SS)] 
Relative Counting Error = Square Root of [(l/(Pu 236 cpm ' min)) + (1 / (Pu 238 or 239/240 cpm * mm))] ' 1 96 * 100 

absi: RWK Date: 02-Sep-97 

Signature of Chemist: JFR Date: 3& 7 
SAMPLE.WB1 REV 1.0 L/ 943128ML U 
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HNF-SD-\"I-DP-262, REV. 0 

WORKBOOK PAGE. SAM5 

Decay Time = Date Counted ~ Tracer Preparation Date 
Pu-236 Decay Corfd Value = Pu-236 Preparabon Value *[e to the power of{(-lnZ *Decay Time/1040 9511 
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) 'C236'1OO/(Pu-236 Decay Corfd Value * SPKV * EFF) 
Pu 239/240 p C I  = (C239)(Pu 236 Decay Corfd Value)(SPKV)(iOOOmUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpWpCi)I 
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * I/EFF * C2381- (Pu-238 Tracer Value SPKV 'Pu 236 Tracer Recovely i 100) 
Pu 238 HCJL = [(Pu 238 dpm)(DF)(DDF)(IOOOmlR)] / [(Pu-236 Tracer Recovely /100)(2220000 dpWpCi)(D g/L)(SS)] 
Relahve Counting Error = Square Root of [(I/(Pu 236 cpm * mm)) + (1 / (Pu 238 or 2391240 cpm * Inin))] * I 96 * 100 

225 09/02/97 08:58:17 



HNF-SD-W/M-DP-262, REV. 0 
WORKBOOK PAGE: DUP6 

Decay Time = Date Counted -Tracer Preparabon Date 
Pu-236 Decay Coed Value = Pu-236 Preparation Value "[e to the power of ((-In2 *Decay Time/1040 9511 
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236'100/(Pu-236 Decay Con'd Value SPKV * EFF) 
Pu 239/240 vCdL = (C239)(Pu 236 Decay Con'd VaIue)(SPKV)(lOOOmUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pC~)] 
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * IlEFF * C2381- (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery / 100) 
Pu 238 pCllL = [(Pu 238 dpm)(DF)(DDF)(IOOOmUL)1/ [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)] 
Relatlve Counbng Error = Square Root of [(Il(Pu 236 cpm * mi)) + (1 I (Pu 238 or 2391240 cpm ' mm))] * 1 96 * io0 

Signature of Chemist: 

09/02/97 08:58:17 226 



HNF-SD-WM-DP-262, REV. 0 
WORKWOKPAGE: SAM7 

ecay Time = Date Counted -Tracer Preparation Date 

-236 Decay Codd Value = Pu-236 Preparation Value '[e to the power of ((-In2 * Decay Timdl C40.9!5)1 
236 Tracer Recovery = (Total AT Counts i TC -Bkg) *C236'1001(Pu-236 Decay Codd Value * SPKV * EFF) 
2391240 p C R  = (C239)(Pu 236 Decay Codd Value)(SPKv)(looOmvl)(DOo I I(C236)(SS)(D glL)(222oMx) dpNpCi)] 
238dpm= [(TotalATCountsITC)-Bkg'lIEFF'C238]- (P~-238TracerValue'SPKVPu236TracerRecovely/I00) 
238 p C i  = [(Pu 238 dpm)@~(DDF)(lWomLL)] 1 [(Pu-236 Tracer Recovery11 W)(222ooW dpNpCi)(D glL)(SS)] 

elative Counting Error = Square Root of [(l/(Pu 236 cpm * min)) + (1 I (Pu 238 or 2391240 cpm * min))] * 1.96 * 100 

227 09103197 



HNF-SD-WM-DP-262, REV. 0 
WORKBOOK PAGE DUP6 

Decay Time = Date Counted - Tracer Preparation Date 
Pu-236 Decay Con'd Value = Pu-236 Preparatlon Value *[e to the power of {(-In2 *Decay Time11040 9511 
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) %236*100l(Pu-236 Decay Con'd Value' SPKV * EFF) 
Pu 239/240 pCdL = (C239)(Pu 236 Decay Con'd Value)(SPKv)(lOOOmUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpnVpCi)] 
Pu 238 dpm = [(Total AT Counts I TC) - Bkg * I/EFF ' C2381- (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery / 100) 
Pu 238 pCdL = [(Pu 238 dpm)(DF)(DDF)(IOOOmUL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)] 
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 I (Pu 236 or 239/240 cpm * min))] * 1 96 * 100 

RWK Date: 02-Sep-97 

c/ 943128ML 
" 

SAMPLE.WB1 REV 1.0 U 

228 09/02/97 08:58:17 



HNF-SB-WM-DP-262, 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 
WL20095-STD 

File ID: 13a1323.CNF 

Counted on: 8/31/97 ell: 6 
Detector: AEA13 
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 1280.0 1280.0 362.334 362.334 10.000 3.748 5.000 1.011 
2? 15.8 15.8 304.817 303.479 12.000 0.000 6.000 4.895 
3 45.0 45.0 288.904 288.771 10.000 3.958 5.000 1.143 
4 10.7 10.7 257.665 257.291 12.000 22.517 6.000 2.350 
5 1666.7 1666.7 229.854 229.852 12.000 3.732 6.000 1.376 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA 
ID Isotope Frac 

2 

4 4u239 0.010 

5 Pu239 0.502 
Am243 

Pu240 ----- 
Totals : 1.001 

Peak Centroid 
Exp. Obs. Diff. FWHM 
5.755 5.744 0.0110.02 

5.400 5.405 -.0050.02 
5.147 5.261 -.1140.10 
5.266 5.261 0.005 
5.147 5.134 0.0130.02 
5.144 5.134 0.010 

5.473 

<--valid peaks only--> 

Count 
Rate c/m 

49.47 
0.00 
1.67 
1.05 

52.47 

%err 
e95 d/m 
1.3 201.8 
1000. 
7.7 9.4 
12.4 4.2 

4.2 
1.2 209.8 

209.8 

Activity 
uCi/ea 

0.9093-04 

0.4253-05 
0.1893-05 
0.191E-05 
0.9453-04 
0.9453-04 

104.66 

DETECTOR CALIBRATION 
Energy(MEV) = 4.077 + (0.0046)*Channel 
Energy range (MeV): 4.077 TO 6.432 

(Data reduction compression factor: 1.) 
Efficiency = 0.2501 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
50194.0 
50196.4 
50241.8 
-47.8 

% Recovery 
100.000 
100.005 
100.095 
-0.095 

Analyzed by: 

229 



Spectrum 13a1323.CNF HNF-SD-WM-DP-262, REV. 0 , , .  

1 Legend: Raw = .... Modeled P e a k s  = 1 , 2 , . . ,  etc Display Max.: 11522.9 

5 
45. 
4....5 
4.............5 
4................................5. 
4................. ............................................ 
4...................5. 
4 
4 
4 
4 

5 

3 

1 
.1 
. 1  .... 1 ........ 1 ...................... 1 ......................................... 1.. ............................................. 1 
..1. 
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~ Raw'Data Dump f o r  AEA Spectry: 
1 0. 0. 2. 

11 0. 
2 1  1. 
3 1  3. 
4 1  2. 
5 1  1. 
6 1  2. 
7 1  4. 
8 1  3. 
9 1  1. 

1 0 1  3. 
111 3. 
12 1 4. 
1 3 1  3. 
1 4 1  5. 
1 5 1  3. 
1 6 1  14. 
1 7 1  11. 
1 8 1  31. 
1 9 1  49. 
2 0 1  107. 
2 1 1  252. 
2 2 1  799. 
2 3 1  1805. 
2 4 1  11. 
2 5 1  9. 
2 6 1  8. 
2 7 1  23. 
2 8 1  20. 
2 9 1  '40 .  
3 0 1  20. 
3 1 1  12. 
3 2 1  28. 
3 3 1  82. 
3 4 1  203. 
3 5 1  656. 
3 6 1  1263. 
37 1 0. 
3 8 1  0. 
3 9 1  1. 
4 0 1  0. 
4 1 1  0. 
4 2 1  0. 
4 3 1  0. 
4 4 1  0. 
4 5 1  0. 
4 6 1  0. 
4 7 1  6. 
4 8 1  1. 
4 9 1  0. 
5 1 1  0. 

~ 

0. 0. 
0. 2. 
4. 2. 
3. 1. 
1. 0. 
4. 1. 
3. 1. 
4. 3. 
2. 1. 
1. 1. 
3. 3. 
3. 6. 

10. 3. 
8. 9. 
4. 8. 

12. 7. 
9. 24. 

33. 36. 
66. 53. 
97. 132. 

300. 343. 
891. 958. 

1620. 1085. 
6. 6. 
6. 6. 
8. 16. 

19. 26. 
32. 37. 
28. 18. 
17. 25. 
23. 24. 
34. 35. 
82. 84. 

223. 231. 
792. 839. 

1412. 1419. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 0. 
0. 1. 
3. 2. 
1. 2. 
0. 0. 
0. 

1. 
1. 
1. 
1. 
2. 
3. 
4. 
5. 
5. 
3. 
3. 
5. 
5. 
6. 
4. 

14. 
9. 

21. 
32. 
52. 

125. 
362. 

1081. 
592. 

3. 
6. 

16. 
20. 
35. 
16. 
23. 
27. 
39. 

108. 
282. 
899. 

1424. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
4. 
0. 
0. 

13a 
2 
0 
4 
3 
1 
2 
4. 
5. 
2. 
1. 
3. 
5. 
2. 
9. 
6. 

12. 
14. 
25. 
29. 
60. 

142. 
397. 

1165. 
217. 

8. 
9. 
9. 

19. 
39. 
13. 
31. 
29. 
47. 

102. 
318. 
961. 

1066. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 

323 .CNF 
1. 
2. 
5. 
4. 
2. 
2. 
4. 
2. 
3. 
2. 
3. 
5. 
3. 
4. 
9. 
4. 

17. 
17. 
28. 
75. 

150. 
487. 

1308. 
35. 

3. 
11. 
17. 
16. 
34. 
24. 
25. 
28. 
57. 

127. 
316. 
869. 
643. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 

HNF-SD-WM-DP-262, REV. 0 
0. 
1. 
0. 
3. 
1. 
0. 
4. 
1. 
5. 
1. 
3. 
6. 
8. 
7. 
7. 

15. 
12. 
17. 
29. 
64. 

175. 
526. 

1524. 
8. 
6. 

19. 
20. 
20. 
48. 
14. 
22. 
26. 
49. 

130. 
418. 
923. 
214. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
4. 
1. 
0. 

1. 1. 
1. 1. 
2. 2. 
0. 2. 
2. 2 .  
1. 4. 
4. 2. 
1. 2. 
3. 3. 
1. 5. 
3. 3. 
2. 3. 

10. 4. 
4. 8. 

10. 12. 
10. 7. 
10. 12. 
21. 37. 
52. 41. 
73. 67. 

177. 227. 
611. 610. 

1530. 1825. 
4. 7. 
6. 6. 

17. 12. 
12. 15. 
21. 25. 
42. 65. 
22. 13. 
15. 18. 
28. 31. 
50. 74. 

149. 143. 
452. 559. 
986. 1100. 

56. 8. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 0. 
0. 0. 
0. 0. 
1. 0. 
0. 0. 
1. 0. 
2. 2. 
0. 0. 
0. 1. 

3. 
0. 
2. 
4. 
2. 
4. 
5. 
4. 
2. 
4. 
3. 
2. 
9. 
4. 
9. 

12. 
15. 
26. 
42. 
92. 

256. 
778. 

1948. 
3. 
4. 

10. 
23. 
25. 
60. 
14. 
14. 
29. 
56. 

166. 
630. 

1183. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
1. 
2. 
0. 
0. 

231 



HNF-SD-WM-DP-262, 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 
WL20095-BLNK 

File ID: 14a1458.CNF 

Counted on: 8/31/97 ell: 6 

Geometry number: 1 
Count time: 28803. Sec 

Detector: AEAl4 

PEAK ANALYSIS 

Peak Peak heiqht Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1295.1 1295.1 358.230 358.230 12.000 4.009 6.000 1.082 
2? 13.9 13.9 300.317 297.760 8.000 0.000 4.000 3.686 
3 42.3 42.3 284.302 284.144 12.000 4.049 6.000 0.963 

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 Pu236 0.985 5.755 5.742 0.0130.02 50.54 1.3 202.5 0.912E-04 
2 ? ? ? ?  5.464 0.00 1000. 
3 Th228 0.035 5.400 5.402 -.0020.02 1.81 7.3 10.0 0.450E-05 

- - - - - - - - - ----- 
Totals : 1.020 <--valid peaks only--> 52.34 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 
Energy range (MeV): 4.095 TO 6.450 

(Data reduction compression factor: 1.) 
Efficiency = 0.2547 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
24639.0 100.000 
24640.2 100.005 
25127.1 101.981 
-488.1 -1.981 

Analyzed by: . 
MB 
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. .  . HMF-SD-WM-DP-262, REV. 0 
Spectrum 14a1458.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9238.2 

3 
3 
3 
3 
.3 
3 

.1 

. 1  ... 1 ....... 1 .................. 1 

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

........................ 1 

............................................. .. .. .. ....... 1.. 

233 



Raw’ 6ata Dump f o r  AEA Spectrum: 
1 

11 
2 1  
31 
4 1  
5 1  
6 1  
7 1  
8 1  
9 1  

1 0 1  
111 
12 1 
131 
14 1 
1 5 1  
1 6 1  
1 7 1  
1 8  1 
1 9 1  
2 0 1  
211  
221  
231  
24 1 
251  
261  
271  
281  
291  
3 0 1  
311 
32 1 
331 
34 1 

0. 
0. 
0.  
0.  
2 .  
0 .  
2 .  
1. 
0. 
0. 
1. 
1. 
1. 
2.  
1. 
0.  
0. 
0 .  
1. 
1. 
4. 
0. 
1. 
2. 
6.  
9. 

17.  
25.  
28.  

7. 
16 .  
28.  
50.  

100. 
325. 
987.  

1086.  
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
3 .  
0 .  
1. 

0. 
1. 
0. 
0. 
1. 
0 .  
2.  
2.  
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0 .  
0.  
1. 
1. 
0 .  
1. 
1. 
7 .  
2 .  
6 .  
8. 
8 .  

18. 
48 .  
16 .  
23 .  
24.  
57 .  

123 .  
373.  
979.  
678. 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
4.  
0. 
0. 
0. 

0. 
2. 
3. 
0. 
0 .  
0 .  
2 .  
0.  
0 .  
0.  
0. 
0. 
0. 
0. 
1. 
0 .  
0 .  
2.  
2.  
1. 
1. 
3. 
0 .  
1. 
3. 
8. 

18 .  
21 .  
47 .  

8 .  
1 9 .  
1 9 .  
52 .  

133. 
427.  
966.  
255.  

0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0.  
0.  
7. 
0. 
0. 

1. 
0. 
2 .  
1. 
1. 
0. 
3. 
0. 
2.  
1. 
0. 
1. 
3 .  
0. 
1. 
0. 
1. 
1. 
2 .  
0 .  
1. 
3 .  
4.  
6 .  
4.  

11. 
15 .  
24. 
58. 
14 .  
16 .  
19 .  
60.  

165.  
462. 

1058 .  
62 .  

0.  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
4.  
4.  
0. 
0. 

14a1458.CNF 
1. 
0. 
0.  
2 .  
1. 
2.  
4.  
1. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
2.  
1. 
3. 
0 .  
1. 
5.  
1. 
2.  
4 .  
2 .  

12 .  
15 .  
24.  
48.  
11. 
20.  
24. 
62.  

165.  
569. 
133. 

13. 
0.  
0. 
0. 
0. 
0. 
0. 
0. 
0.  
0. 
2.  
2.  
0. 
0. 

1 

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

22.  
23.  
55.  
16 .  
16 .  
28.  
68.  
06. 
24. 
70 .  

0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 

HNF-SD-WM-DP-262, REV. 0 
0. 
1. 
1. 
0. 
2 .  
0.  
6 .  
2 .  
1. 
0.  
0. 
0. 
0. 
1. 
3. 
1. 
1. 
2.  
0 .  
4 .  
3. 
3. 
1. 
2.  
6 .  

11. 
21.  
27.  
34 .  
18 .  
19 .  
35.  
74.  

209.  
731. 
298.  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1 

0. 
0 .  
2 .  
1. 
0 .  
0. 
3. 
0. 
0. 
1. 
0. 
0 .  
0 .  
2.  
2.  
2 .  
1. 
3. 
1. 
1. 
3. 
3. 
2.  
5.  

13. 
18 .  
19 .  
37. 
29. 
21. 
20. 
40 .  
77 .  
27.  
83 .  
24.  

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
4 .  
0 .  
0 .  
0 .  

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

18 .  7. 
19 .  15 .  
31. 41. 
13. 20. 
23. 23. 
17 .  10 .  
43. 53. 
99. 89.  

275.  337. 
914.  905. 
479.  1330.  

0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 5.  
1. 0. 
0. 0. 
1. 2. 
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, . .  
HMF-SD-W!vl-DP-262, REV. 

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  
222-S Analytical Laboraratory 

Rev. 2.10 

DATA REDUCTION REPORT 

SAMPLE 
S97T2010-SAM 

File ID: 15a1519.CNF 

Counted on: 8/31/97 @11: 6 

Geometry number: 1 
Count time: 28803. Sec 

Detector: AEA15 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1059.5 1059.5 360.451 360.451 10.000 4.053 5.000 0.868 
2? 13.4 13.4 303.185 301.253 26.000 3.267 13.000 13.166 
3 38.9 38.9 287.492 287.119 10.000 4.237 5.000 1.019 
4 44.8 44.8 228.419 228.347 12.000 6.792 6.000 1.849 

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 Pu236 0.967 5.755 5.766 -.0110.02 48.88 1.3 201.4 0.9073-04 

5.779 5.766 0.013 270.4 0.1223-03 

1.66 9.1 9.4 0.4253-05 3 !I%BT 0.033 5.400 5.421 -.0210.02 
4 Pu239 0.038 5.147 5.145 0.0020.03 1.91 6.7 7.7 0.3473-05 

Pu240 5.144 5.145 -.001 7.7 0.3473-05 

5.487 0.24 58.8 2 -+???? 

----- - - - - - - - - - 
Totals &y$1.037 : <--valid peaks only--> 52.45 

DETECTOR CALIBRATION 
Energy(MEV) = 4.071 + (0.0047)*Channel 
Energy range (MeV): 4.071 TO 6.478 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

Efficiency = 0.2476 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
24267.0 100.000 
24267.0 100.000 
25291.7 104.223 
-1024.7 -4.223 

Analyzed by: 
MB 
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HNF-SD-’NWI-DP-262, REV. 0 
Spectrum 15a1519.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7034.5 

4 
4 
.4 . .4 
4 

.......... 1 

............I........ 1 .......................................... 1.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................................... 1 
1.. 

236 



Riw’Dsta Dumv f o r  AEA SDectrum: 
1 

11 
2 1  
3 1  
4 1  
5 1  
6 1  
7 1  
8 1  
9 1  

1 0 1  
111 
12 1 
1 3 1  
14 1 
1 5 1  
1 6 1  
1 7  1 
1 8  1 
1 9 1  
2 0 1  
2 1 1  
221 
231 
241 
2 5 1  
261 
271 
281 
291 
3 0 1  
3 1 1  
32 1 
331 
34 1 
35 1 
3 6 1  
3 7 1  
381 
391 
4 0 1  
411  
421  
431 
441 
4 5 1  
461 
471 
481 
491 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
0.  
1. 
3. 
2.  
0. 
1. 
4 .  
3. 
1. 
0 .  
1. 
3 .  

12.  
17.  
30.  
46. 

5 .  
1 2 .  
10. 
32. 
29 .  
39. 
39. 
38. 
81. 

133. 
284. 
759 .  

1183. 
0.  
0.  
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 

5 1 1  0. 

0. 
2. 
1. 
1. 
0. 
1. 
3. 
2.  
0. 
0. 
0. 
1. 
0. 
1. 
2. 
6 .  
2.  
0. 
4. 
4. 
7 .  

17 .  
26 .  
35. 

7 .  
14 .  
10. 
1 7 .  
40 .  
2 7 .  
51 .  
38 .  
77 .  

139 .  
329 .  
778. 

1168.  
0. 
1. 
0 .  
0 .  
0 .  
2 .  
0 .  
0. 
0. 
0. 
2.  
0.  
0.  
0 .  

0. 
1. 
0. 
0 .  
0 .  
2.  
1. 
2. 
1. 
1. 
1. 
0. 
1. 
1. 
1. 
2 .  
2 .  
2.  
1. 
4. 
8. 

1 7 .  
36 .  
2 6 .  

9. 
6. 

1 9 .  
2 2 .  
40 .  
2 8 .  
49 .  
41 .  
67 .  

143 .  
355 .  
905. 
935. 

0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0.  
2 .  
0 .  
0 .  

0. 
0. 
1. 
0. 
1. 
1. 
2 .  
0.  
1. 
2 .  
0 .  
2 .  
3.  
2 .  
1. 
3. 
3. 
2.  
4. 
4. 
6. 

22.  
52.  
1 6 .  

7 .  
1 6 .  
16 .  
21.  
34. 
28. 
51. 
49. 
82 .  

128 .  
379. 
817. 
623. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
2. 
0.  
0.  

15a1519.CNF 
0 .  
0. 
1. 
2.  
1. 
0. 
1. 
1. 
0. 
1. 
0. 
0.  
0. 
2.  
1. 
1. 
0. 
0. 
1. 
4. 
9. 

18 .  
36.  
13. 

9 .  
1 3 .  
17.  
30. 
54. 
25. 
42. 
42. 
86. 

173 .  
411. 
799. 
330. 

0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 

0. 
1. 
0 .  
1. 
3. 
1. 
1. 
1. 
1. 
0. 
1. 
0. 

.1. 
4. 
4. 
6. 
1. 
3. 
4. 
6. 
9. 

1 8 .  
46.  

8. 
5 .  

1 4 .  
28.  
25. 
59. 
43. 
41. 
45. 
90. 

204. 
451. 
823. 

80. 
0. 
0 .  
0 .  
0. 
0. 
1. 
1. 
1. 
1. 
3. 
2.  
0.  
1. 

0. 
0 .  
0 .  
0 .  
2.  
1. 
2.  
0. 
0. 
1. 
0. 
3. 
0. 
3. 
1. 
5. 
4. 
0. 
3. 
4. 

11. 
29.  
53. 

4 .  
8 .  

1 0 .  
2 1 .  
24. 
49. 
34. 
35. 
47. 

110 .  
184 .  
551. 
888. 

13. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
0 .  
1. 
0 .  
2 .  
3. 
0.  
0.  

U .  
0. 
2.  
1. 
0. 
0.  
1. 
1. 
0. 
0.  
1. 
2 .  
0. 
2.  
5. 
5. 
2 .  
1. 
5. 
6 .  

1 0 .  
2 0 .  
44. 

7. 
12 .  
14 .  
32. 
1 6 .  
67 .  
39 .  
36 .  
56 .  

1 0 6 .  
240 .  
584 .  
934 .  

2 .  
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
2 .  
4 .  
0 .  
0 .  

L. 
0. 
0. 
1. 
2 .  
2 .  
6 .  
0.  
0.  
0. 
1. 
1. 
1. 
1. 
4 .  
6 .  
3 .  
0 .  
6. 
7. 

11. 
29. 
50 .  
3. 

1 2 .  
20 .  
2 1 .  
33. 
56. 
38. 
29. 
41. 

108 .  
228. 
667. 

1087.  
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
3. 
0. 
0. 
1. 

HNFBD-WM-DP-262, YV. 0 
~ 

0. 
2 .  
1. 
0. 
1. 
2. 
0. 
1. 
1. 
0. 
1. 
1. 
4. 
3. 
4 .  
4 .  
3 .  
5 .  
4 .  

11. 
20. 
47. 

4. 
6.  

1 4 .  
23 .  
22 .  
40. 
41. , 
32. 
59. 

110. 
298. 
715. 

1067. 
0. 
0 .  
1. 
0. 
1. 
1. 
0. 
1. 
0. 
0 .  
4 .  
0. 
0. 
0. 

237 



HNF-SD-WM-DP-262, 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 
S97T2010-DUP 

File ID: 16a1642.CNF 

Counted on: 8/31/97 @11: 7 
Detector: AEA16 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1282.2 1282.2 360.633 360.633 12.000 4.582 6.000 1.091 
2? 22.0 22.0 303.364 303.364 26.000 3.739 13.000 13.219 
3 46.2 46.2 287.389 287.022 12.000 7.760 6.000 1.676 
4? 5.8 5.8 258.453 257.406 4.000 1.025 2.000 0.725 
5 48.2 48.2 227.428 227.368 14.000 7.446 7.000 2.057 

Peak 
ID Isotope 
1 Pu236 

3 m  
4 
5 Pu239 

Pu240 

Totals : 

AEA 
Frac 
0.943 

???? 
0.040 

????  
0.035 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err Activity 
Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
5.755 5.737 0.0180.02 55.74 1.2 209.4 0.9433-04 

5.400 5.399 0.0010.04 2.34 7.3 12.1 0.5463-05 

5.147 5.124 0.0230.03 2.07 6.4 7.6 0.3443-05 
5.144 5.124 0.020 7.6 0.3443-05 

5.474 0.42 34.1 

5.262 0.09 74.1 

- - - - - - - - - 
<--valid peaks only--> 60.15 

Energy(MEV) = 4.078 + (0.0046)*Channel 
Energy range (MeV): 4.078 TO 6.434 

(Data reduction compression factor: 1.) 

TOTAL COUNT DATA: 

DETECTOR CALIBRATION 

Efficiency = 0.2717 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
28371.0 100.000 
28372.4 100.005 
29124.9 102.657 
-753.9 -2.657 

Analyzed by: 
MB 
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1 .. Spectrum 16a1642.CNF “IF-SD-WM-DP-262, REV. 0 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8776.7 
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HNF-SD-WM-DP-262, 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 
S97T2012-SAM 

File ID: 17a1775.CNF 

Counted on: 8/31/97 @11: 7 

Geometry number: 1 
Count time: 28801. Sec 

Detector: AEA17 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 1311.1 1311.1 721.233 721.233 24.000 8.531 12.000 2.461 
2 29.6 29.6 606.470 600.197 32.000 12.465 16.000 16.674 
3? 28.6 28.6 602.809 602,809 20.000 0.000 10.000 9.215 
4 43.1 43.1 574.832 573.959 28.000 11.507 14.000 2.910 
5 58.9 58.9 458.317 458.273 24.000 11.217 12.000 3.169 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 
4 Th228 
5 Pu239 

Pu240 

Totals : 

AEA 
Frac 
0.931 
0.014 

????  
0.035 
0.044 

----- 
1.024 

Peak Centroid Count %err 
Exp. Obs. Diff. FWHM Rate c/m @95 
5.755 5.738 0.0170.02 49.43 1.3 
5.487 5.459 0.0280.03 0.74 15.9 
5.479 5.459 0.020 __.  . - .  . ~ .  . -. 

5.465 0.00 1000. 
5.400 5.399 0.0010.03 1.87 7.8 
5.147 5.133 0.0140.03 2.36 5.9 
5.144 5.133 0.011 - - - - - - - - - 
<--valid peaks only--> 54.40 

Energy(MEV) = 4.079 + (0.0023)*Channel 
Energy range (MeV): 4.079 TO 6.434 

(Data reduction compression factor: 2.) 

DETECTOR CALIBRATION 

Efficiency = 0.2435 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

d/m 
207.1 
4.2 
3.2 

10.8 
9.7 
9.7 

Total 
25489.0 
25489.8 
26110.7 
-621.7 

% Recovery 
100.000 
100.003 
102.439 
-2.439 

Activity 
uCi/ea 

0.9333-04 
0.190E-05 
0.1463-05 

0.4863-05 
0 -4373-05 
0.4373-05 

Analyzed by: 
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HMF-SD-WM-DP-262, REV. 6 
Spectrum 17a1775.CNF , ,  

1 Legend: R a w  = .... Modeled Peaks = 1,2,.., etc Display Max.: 8508.0 
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I .,. HNF-SD-WM-DP-262, REV. 0 

222-5 Analytical Laboraratory 

Rev. 2.10 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

DATA REDUCTION REPORT 

SAMPLE 

File ID: 18a1876.CNF 
S97T2012-DUP 

Peak 
ID 
1 

Peak 
ID Isotope 
1 Ra224 

Pu2 3 6 
2 Pu238 

Am241 
3 Th228 
4 Pu239 

Pu240 

Totals: 

Counted on: 8/31/97 @11: 9 

Geometry number: 1 
Count time: 28801. Sec 

Detector: AEA18 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 
1169.6 1169.6 714.078 714.078 28.000 12.213 14.000 3.192 
31.8 31.8 600.317 600.317 56.000 12.247 28.000 28.579 
45.8 45.8 570.853 570.153 36.000 17.035 18.000 3.691 
60.0 60.0 450.354 450.241 32.000 15.383 16.000 4.287 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count 
Frac Exp. Obs. Diff. FWHM Rate c/m 
0.909 5.686 5.728 -.0420.03 50.07 

0.014 5.487 5.466 0.0210.03 0.78 

0.043 5.400 5.397 0.0030.04 2.35 
0.047 5.147 5.121 0.0260.04 2.58 

5.755 5.728 0.027 

5.479 5.466 0.013 

5.144 5.121 0.023 ----- - - - - - - - - - 
1.012 <--valid peaks only--> 55.78 

%err 
@95 d/m 
1.3 221.9 

212.9 
18.3 4.5 

3.5 
7.2 13.8 
5.7 10.8 

10.8 

DETECTOR CALIBRATION 
Energy(MEV) = 4.085 + (0.0023)*Channel 
Energy range (MeV): 4.085 TO 6.441 

(Data reduction compression factor: 2.) 
Efficiency = 0.2400 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
26451.0 100.000 
26450.9 100 .ooo 
26775.6 101.227 
-324 6 -1.227 

Activity 
uCi/ea 

0.100E-03 
0.9593-04 
0.2043-05 
0.1563-05 
0.62 1E-05 
0.4853-05 
0.4853-05 

Analyzed by: 
MB 
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: I .  . Snectrurn 18a1876.CNF 
HNF-SD-WM-DP-262, REV. 0 

1 Legend: R a w  = .... Modeled P e a k s  = 1 , 2 , . . ,  etc Display Max.: 8729.2 
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HNF-SD-WM-DP-262, REV. 6 
* R a w - D a t a  Dump for AEA Spectrum: 18a1876.CNF 
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HMF-SD-WM-DP-262, REV. 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 
S97T2014-SAM 

File ID: 19a1977.CNF 

Peak 
ID 
1 
2? 
3 
4 

Counted on: 8/31/97 @11: 9 
Detector: AEA19 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak heiqht Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 
1211.4 1211.4 719.595 719.595 24.000 9.150 12.000 2.298 
24.1 24.1 605.885 601.468 48.000 10.533 24.000 24.490 
40.8 40.8 573.092 571.771 28.000 15.017, 14.000 3.285 
59.1 59.1 458.164 458.104 24.000 9.296 12.000 2.538 

Peak AEA 
ID Isotope Frac 
1 0.934 
2 Am241 0.010 
3 Th228 0.037 
4 Pu239 0.043 

Pu240 ----- 
Totals : ' 1.025 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak Centroid Count %err Activity 
Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 

5.731 0.02 50.73 1.3 230.6 0.104E-03 
5.479 5.460 0.0190.02 0.55 24.7 2.7 0.120E-05 
5.400 5.391 0.0090.03 2.03 7.8 13.0 0.5863-05 
5.147 5.130 0.0170.02 2.34 6.0 10.7 0.4803-05 
5.144 5.130 0.014 10.7 0.4803-05 

<--valid peaks only--> 55.66 

Energy(MEV) = 4.076 + (0.0023)*Channel 
Energy range (MeV): 4.076 TO 6.431 

(Data reduction compression factor: 2.) 

DETECTOR CALIBRATION 

Efficiency = 0.2200 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
26075.0 100.000 
26075.7 100.003 
26716.9 102.462 
-641.9 -2.462 

Analyzed by: 
MB 
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- ,  37lnmwEa:<rn - -  
Spectrum 19a1977.CNF 

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc D i s p l a y  Max.: 8554.5 
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.4 
* .4 
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. .. . 
Raw Data Dump for 
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191 
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211 
221 
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261 
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281 
291 
301 
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0. 
0. 
1. 
0. 
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0. 
2. 
1. 
5. 
5. 
0. 
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HNF-SD-WM-DP-262, REV. 0 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 
S97T2014-DUP 

File ID: 20a2074.CNF 

Peak 
ID 
1 
2 
3 
4 

Counted on: 8/31/97 @11:10 

Geometry number: 1 
Count time: 28803. Sec 

Detector: AEA2 0 

PEAK ANALYSIS 

Peak height 
Initial Final 
1321.7 1321.7 ~~ 

29.1 29.1 
44.6 44.6 
74.6 74.6 

Peak AEA 
ID Isotope Frac 
1 Ra224 0.930 
2 Am241 0.011 
3 Th228 0.038 
4 Pu239 0.043 

Pu240 _ _ _ _ _  
Totals : 1.022 < 

Peak center 
Initial Final 
716.483 716.483 
602.101 600.349 ~~~ 

570.423 569i327 
454.061 454.010 

FWHM 
Initial Final 
24.000 9.568 
20.000 4.412 
24.000 13.152 
24.000 9.881 

Tau 
Initial 
12.000 
10.000 
12.000 
12.000 

PEAK RESULTS 
Peak Error Limit: 30% 

Final 
2.547 
2.547 
2.853 
3.627 

Peak Centroid 
Exp. Obs. Diff. FWHM 
5.686 5.730 -.0440.02 
5.479 5.463 0.0160.01 
5.400 5.391 0.0090.03 
5.147 5.126 0.0210.02 
5.144 5.126 0.018 

:--valid peaks only--> 

Count %err Activity 
Rate c/m @95 d/m uCi/ea 

53.57 1.2 229.2 0.103E-03 
0.63 18.6 2.7 0.1223-05 
2.19 7.3 12.4 0.5583-05 
2.50 5.8 10.0 0.4523-05 

10.0 0.4523-05 - - - - - - - - - 
58.89 

DETECTOR CALIBRATION 
Energy(MEV) = 4.082 + (0.0023)*Channel 
Energy range (MeV): 4.082 TO 6.437 

(Data reduction compression factor: 2.) 
Efficiency = 0.2487 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
27662.0 100 .ooo 
27665.2 ioo.oii 
28269.0 102.194 
-607.0 -2.194 

Analyzed by: 
MB 
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, I .  Spectrum 20a2074.CNF HMF-SD-WM-DP-262, REV. 0 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9 6 6 6 . 3  
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MNF-SD-WM-DP-262, REV. 6 
1 0. 0. 1. 0. 3. 0. 0. 1. 0. 2. 

1. 1. 0. 1. 1. 1. 2.  0 .  0 .  1. 

*Raw’Data Dump for AEA Spectrum: 20a2074.CNF 

11 
2 1  
3 1  
4 1  
5 1  
6 1  
7 1  
8 1  
9 1  

1 0 1  
111 
1 2 1  
1 3 1  
14  1 
151 
1 6 1  
1 7  1 
1 8 1  
1 9 1  
2 0 1  
211 
221 
2 3 1  
24 1 
2 5 1  
261 
271 
281 
291 
3 0 1  
311 
32 1 
3 3 1  
34 1 
351 
361 
37 1 
3 8 1  
391 
4 0 1  
4 1 1  
421 
4 3 1  
441 
451 
4 6 1  
4 7 1  
4 8 1  
4 9 1  

1. 
0. 
0. 
0 .  
2 .  
0 .  
1. 
3. 
0. 
1. 
1. 
3. 
2.  
3 .  
0.  
1. 
1. 
3. 
5 .  

20.  
46.  
44.  

5 .  
9.  

23.  
24.  
36.  
21. 
52. 
27 .  
41. 

111. 
365. 

1094. 
1252. 

0.  
0. 
0 .  
0. 
0. 
0. 

0. 
0. 
3 .  
4 .  
0 .  
0.  

n. 

0. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
1. 
3. 
2 .  
3 .  
4 .  
1. 
2.  
1. 
1. 
5. 
2 .  

1 5 .  
54.  
31.  

5. 
9 .  

1 6 .  
1 4 .  
46.  
33 .  
47. 
28 .  
55 .  

104 .  
368. 

1060.  
860. 

0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0 .  
1. 
1. 
3. 
0 .  
0 .  

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

1 9 .  
61 .  
15 .  

3. 
9. 

2 6 .  
21 .  
66 .  
41. 
51. 
28. 
48. 

127 .  
462 .  

1098.  
441. 

0 .  
0.  
0. 
1. 
0. 
0. 
1. 
0 .  
0.  
0.  
3. 
0 .  
0 .  

1. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
1. 
5. 
1. 
1. 
3.  
3. 
3. 
7 .  

18 .  
72. 

8 .  
5. 
8. 

20. 
29. 
51. 
33. 
42. 
24. 
53 .  

135 .  
516 .  

1073.  
151. 

0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0.  
1. 
2 .  
4 .  

0. 
n. 

0 .  
1. 
0. 
2 .  
0. 
2.  
0. 
0. 
0. 
1. 
0. 
3. 
4. 
3 .  
2 .  
3.  
5. 
5 .  

1 0 .  
32.  
67.  

0 .  
6 .  

18 .  
15 .  
24.  
56. 
34 .  
26 .  
23 .  
59 .  

171 .  
538 .  

1223.  
28 .  

0. 
0. 
0 .  
0. 
1. 
0. 
0. 
0. 
0. 
0. 
3 .  
0. 
0. 

0 .  
1. 
0. 
2 .  
2 .  
1. 
0. 
1. 
2. 
1. 
1. 
5. 
2. 
2 .  
1. 
1. 
1. 
5 .  

21 .  
27. 
75. 

8 .  
7 .  

1 6 .  
16 .  
39.  
59. 
39. 
20 .  
31 .  
60. 

217. 
666. 

1250.  
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
2 .  
0. 
0. 

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

35.  
92 .  

3 .  
8. 

1 6 .  
24. 
40. 
64 .  
43. 
1 2 .  
31. 
76 .  

197 .  
751 .  

1342.  
0. 
0. 
0.  
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 
0. 
0. 

0. 
1. 
0. 
0. 
1. 
0. 
1. 
3 .  
1. 
2 .  
1. 
4 .  
4. 
3. 
1. 
3 .  
4. 
6. 

1 6 .  
35 .  
83 .  

6. 
3 .  
9 .  

1 4 .  
24.  
41. 
37. 
13 .  
36 .  
69 .  

240 .  
818 .  

1442.  
0.  
0.  
0. 
0. 
0. 
0. 
1. 
0. 
0 .  
0.  
2.  
0. 
0 .  
0 .  

1. 
3. 
0. 
1. 
0. 
1. 
0. 
0 .  
2 .  
1. 
1. 
4. 
4. 
2.  
0. 
4 .  
4. 
7 .  

14 .  
37 .  
67 .  

6. 
3. 
8 .  

21 .  
39 .  
28. 
41. 
21. 
39. 
92 .  

257 .  
925. 

1428.  
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.  
3. 
0. 
0 .  
0.  

- 
1. 
1. 
1. 
0 .  
2 .  
0.  
0. 
0. 
1. 
0. 
2 .  
0.  
2 .  
2 .  
2 .  
1. 
2. 
3. 

13.  
59.  
58. 

3. 
9 .  

1 6 .  
24 .  
51. 
32. 
59. 
14. 
43. 

107. 
268. 

1005. 
1323.  

0.  
0.  
1. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
3 .  
0. 
0. 
0. 

511 0. 0. 
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