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BRISTOL-MYERS SQUIBB APPENDIX D
FINAL STATUS REPORT
TABLE OF CONTENTS
Sanple I D Date Laboratory ID Remarks Tab
BMVB-T- 1 4/ 30/ 03 L5445-01 Tritium Snmear in D 1
\\at er
BMS- T- 3 4/ 30/ 03 L5445-02 Tritium Snear in Dl 1
\Wat er
BVB- T- 5 4/ 30/ 03 L5445- 03 Tritium Snmear in D 1
\\at er
BVS- T- 6 4/ 30/ 03 L5445- 04 Tritium Snear in D 1
Wat er
BVB- T- 9 4/ 30/ 03 L5445- 05 Tritium Snmear in D 1
\\at er
BVS- T- 10 4/ 30/ 03 L5445- 06 Tritium Snmear in D 1
WAt er
BMVB-T- 11 4/ 30/ 03 L5445- 07 Tritium Snmear in D 1
Wat er
BMS-T-12 4/ 30/ 03 L5445- 08 Tritium Snmear in D 1
W\t er
BVB- T- 13 4/ 30/ 03 L5445-09 Tritium Snear in DI 1
Wat er
BVSB-T- 14 4/ 30/ 03 L5445- 10 Tritium Smear in D 1
W\t er
BMS-T-17 4/ 30/ 03 L5445-11 Tritium Snear in Dl 1
Wat er
BVB- T- 19 4/ 30/ 03 L5445-12 Tritium Smear in Dl 1
W\t er
BVB- T- 20 4/ 30/ 03 L5445- 13 Tritium Snear in Dl 1
\Wat er
BMVS- T- 22 4/ 30/ 03 L5445- 14 Tritium Smear in D 1
\\at er
BVS- T- 23 4/ 30/ 03 L5445- 15 Tritium Snear in D 1
\Wat er
Cal i bration Information 2
BMS FSS Rept App D Cover Page & TOC.doc REVISION 0
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DURATEK, INC.
DATA PACKETS

Samples
L5345-01 - L5345-16

FRAMATOME ANP

ENVIRONMENTAL LABORATORY
29 Research Drive

Westborough, MA 01581-3913

(508) 898-9970 Fax (508) 836-9815




FRAMATOME ANP DE&S ENVIRONMENTAL LABORATORY SAMPLE SUBMISSION FORM
(ENVIRONMENTAL/BIOASSAY SAMPLES)

Client Name: Duratek Inc/Bristol-Myers Squibb Name/Address of Client Representative: ~ Paul Ely
Client Purchase Order/Contract: (Person(s) who should receive the results)
Date of Shipment:
Program: REMP O Non-REMP OO Phone: Fax:
Requested Turnaround Time (TAT): % Standard O Rush (COST MULTIPLIER MAY APPLY)
____ Working Days (SPECIFY NUMBER)
Radiological Analyses (Check All That Apply) Quarterly
Composite
Collection Period T o
(All Dates/Times Must Reflect EST or EDT) 9 <
N <
Start Date Stop Date Mid-point Date ] .m; § e NS © w
(If Applicable) (Required) (If Applicable) Total 8 2 SIS [8]s Qls| 1S 8 S
®, Sample |2| |8 4 El 3] |&l& glelaigl 8| |olal8
23|05 ' o |N] (22 al=iglel 8 |2]8ls
i Amount |<|ad| ol |4 =l lallolslel [Nelyal 8] (SIEIS
wl% Station and Elalsl 5 IEl =5l 5 |E] =5l 5| shipea [2]25]al8lE| [Z]al<3RIRIZI8I183 2512185 22|25 5
w O B I3 N S R o i Ko B h 3
=|Y¥| LSN | Sample Type Description 2|82 212|822 |2|8|2] 2 |cwmum|55221081210I7|5 1512228821 213(5I218] 5lSlalolE
18 | 03 m :WA: water BMS-T-1 04| 30| 03]|12:00 X
18| 03 ) 2 water BMS-T-3 04|30 03 |12:00 X
18 | 03 03 water BMS-T-5 04|30 | 03 [12:00 X
18 | 03 ol water BMS-T-6 04|30 03 12:00 X
18 | 03 oS water BMS-T-9 0430 03 [12:00 X
18 | 03 ol water BMS-T-10 04| 30| 03 |[12:00 X
18| 03 ol water BMS-T-11 04| 30| 03 [12:00 X
18 | 03 Om water BMS-T-12 04 (30| 03 |12:00 X
18 | 03 g water BMS-T-13 04|30 03|12:00 X
lll—;!'[
wlos| | o] water [BMS-T-14 0430 03 | 12:00 X
18 | 03 /M L water  |BMS-T- 04 | 30 03{12:00 X U
v T s{mied
Chain of Custody Field Treatment/Comments |SPECIFY METHOD
Relinquished By: Date: (Internal Lab Use ONLY)
Collected By: ' Phone Number: RA-226 (A)
Received By: DD Date: 120D RADIUMA_EPA
ELAB Comments: ) \ V) RA-228 (PROC. 1300) i
o RA-228_EPA (PROC. 1311) B,w
) I-131LL (BETA/GAMMA) L_- |~ Y:
@ I-131LL (GAS PROPORTIONAL) ) o e
OTHER H

DESELF 605.1, REV. 13 (Major)



FRAMATOME ANP DE&S ENVIRONMENTAL LABORATORY SAMPLE SUBMISSION FORM
(ENVIRONMENTAL/BIOASSAY SAMPLES)

Client Name: Duratek Inc/Bristol-Myers Squibb Name/Address of Client Representative:  Paul Ely
Client Purchase Order/Contract: (Person(s) who should receive the results)
Date of Shipment:
Program: REMP O Non-REMP O Phone: Fax:
Requested Turnaround Time (TAT): O Standard O Rush (COST MULTIPLIER MAY APPLY)
___ Working Days (SPECIFY NUMBER)
Radiological Analyses (Check All That Appl Quarterly
0109 Y ( pply) Composite
Collection Period 3 o
(All Dates/Times Must Reflect EST or EDT) 9 =)
= <
Start Date Stop Date Mid-point Date T ..W M o I3 © w
(If Applicable) (Required) (If Applicable) Total 8 g NEBRNEEE Qls| |19 8 =
2 Sample |&| |8 ;4 £l (3] |&la glelal8] 8 3
ki) ' Ol (§] |22 altlIR|gl = &
x| o Station and s s s amount =1l el 118l 12| | IEIsI8ls el2(8] o < 6Ll S -
< ation an S|> 8| 5|5 >8] 5 |E|>|&| 5| Shipped |8 85|38 E| |5lal«|NRIFIQR| 220|522 5] 2 g
w ) s h e B B KR IS h
|5 | LSN | Sample Type Description SIS 22182 2 2182 2 |ewaivuns[§|52214182(217|0 5|52 2| 8l8|2 1258 2|5] & 5
18 | 03 12, water BMS-T-19 04 30| 03{12:00 X
18 | 03 ﬁw water BMS-T-20 04| 30| 03 |12:00 X
18 | 03 ) water BMS-T-22 04| 30| 03|12:00 X
18 | 03 i U\ water BMS-T-23 04| 30| 03 12:00 X
Chain of Custody Field Treatment/Comments |SPECGIFY METHOD
Relinquished By: Date: (Internal Lab Use ONLY)
Collected By: A Phone Numbey: RA-226 (A)
Received By: A o |Date: 20 RADIUMA_EPA
ELAB Comments: il i RA-228 (PROC. 1300)
RA-228_EPA (PROC. 1311)
I-131LL (BETA/GAMMA)
-131LL (GAS PROPORTIONAL)
OTHER

DESELF 605.1, REV. 13 (Major)



\mfmm\ ﬂ/@/@@

Client: Duratek, Inc CHAIN OF CUSTODY RECORD DU

Project: Bristol-Myers Squibb Oak Ridge, TN 337830
BMS-005

Duratek Purchase Order # 15313 Project Manager: Paul Ely
(865) 425-4590-Duratek Office
(865) 414-1973-cell

Samples Collected by

Betty & Doug Kjos, Don Schumaker

)
=
%
<
™

Page 1 of 2
)]
E
E 5o
Sample ID 23 |« |2 |88lg Remarks
Qwm (€ Q Q- |5
2 Ec |® 0 EE |E
S &2 | |a |28 |F
BMS-T-1 4/30/03 | Std | W | N/A 1 X Tritium Smear in DI Water
BMS-T-3 4/30/03 | Std | W | N/A 1 X Tritium Smear in DI Water
BMS-T-5 4/30/03| Std | W | NJA | 1 X Tritium Smear in DI Water
BMS-T-6 4/30/03 | Std | W | NA| 1 X Tritium Smear in DI Water
BMS-T-9 4/30/03| Std | W | NJA | 1 X Tritium Smear in DI Water
BMS-T-10 4/30/03 | Std | W | NA | 1 X Tritium Smear in DI Water
BMS-T-11 4/30/03 | Std | W | N/A 1 X Tritium Smear in DI Water
BMS-T-12 4/30/03 | Std | W | N/A 1 X Tritium Smear in DI Water
BMS-T-13 4/30/03 | Std | W | N/A 1 X Tritium Smear in DI Water
BMS-T-14 4/30/03 | Std | W | N/A 1 X Tritium Smear in DI Water
BMS-T-17 4/30/03 | Std | W | N/A 1 X Tritium Smear in DI Water
Date: Time: Received by: Relinquished by: Date: Time: Received
by:
Y-30-032
Relinquished by: Date: Time: Received by: Date: Time: Remarks:

Matrix codes: s-Soil, m-Misc Solid, V-Vegetation, L-Sludge, W-Water, G-Ground Water, D-Drinking Water, Z-Waste Water, M-Misc Liquid, F-Filter or Smear



e B
Client: Duratek, Inc CHAIN OF CUSTODY RECORD

Project: Bristol-Myers Squibb Oak Ridge, TN 337830
BMS-005

Duratek Purchase Order # 15313 Project Manager: Paul Ely
(865) 425-4590-Duratek Office
(865) 414-1973-cell

Samples Collected by

Betty & Doug Kjos, Don Schumaker

Page 2 of 2
[«)]
£
E s |sg
Sample ID 23 |, |2 |5&|¢ Remarks
Q © = Q Q. |5
8 Ec |8 | O Ec (B
3 &2 | |a |28 |F
BMS-T-19 4/30/03 | Std | W | N/A 1 X Tritium Smear in DI Water
BMS-T-20 4/30/03 | Std | W | NA | 1 X Tritium Smear in DI Water
BMS-T-22 4/30/03 | Std | W | N/A 1 X Tritium Smear in DI Water
BMS-T-23 4/30/03 | Std | W | N/A 1 X Tritium Smear in DI Water
Relinquished by~ Date: Time: Received by: Relinquished by: Date: Time: Received
by:
% (L7260
Relinquished by: Date: Time: Received by: Date: Time: Remarks:

Matrix codes: s-Soil, m-Misc Solid, V-Vegetation, L-Sludge, W-Water, G-Ground Water, D-Drinking Water, Z-Waste Water, M-Misc Liquid, F-Filter or Smear




A Framatome ANP

FRAMATOME ANP Login Chain of Custody Report (In01)
May. 14, 2003
01:18 PM
Login Number: L5445
Account: 00435 Duratek Inc
Project: = OTHER ENVIRON-DUR Duratek Other Environmental Page: 1 of 2
Laboratory Client Collect Receive Due Start Date Volume
Sample Number Sample ID Date Date Date Stop Date Comments
L5445-01 BMS-T-1 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
"~ Smear H-3 ' Hold:
L5445-02 BMS-T-3 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
Smear H-3 Hold:
L5445-03 BMS-T-5 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
Smear H-3 Hold:
L5445-04 BMS-T-6 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
Smear H-3 Hold:
L5445-05 BMS-T-9 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
Smear H-3 Hold:
L5445-06 BMS-T-10 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
Smear H-3 Hold:
L5445-07 BMS-T-11 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
Smear H-3 ' Hold:
L5445-08 BMS-T-12 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
Smear H-3 Hold:
L5445-09 BMS-T-13 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
Smear H-3 Hold:
L5445-10 BMS-T-14 30-APR-03 12:00 02-MAY-03
| 30-APR-03 12:00
Smear H-3 Hold:
l L5445-11 BMS-T-17 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
0 Smear H-3 Hold:
I L5445-12 BMS-T-19 30-APR-03 12:00 02-MAY-03
30-APR-03 12:00
|‘ Smear H-3 Hold:

Signature : ,J %

L

. « 4
Date : 5-“—4"{(‘6




A Framatome ANP

FRAMATOME ANP Login Chain of Custody Report (In01)
May. 14, 2003
01:18 PM
Login Number: L5445
Account: 00435 Duratek Inc
Project: = OTHER ENVIRON-DUR Duratek Other Environmental Page: 2 of 2
Laboratory Client Collect Receive Due Start Date Volume
Sample Number Sample ID Date Date Date Stop Date Comments
L5445-13 BMS-T-20 30-APR-03 12:00  02-MAY-03
30-APR-03 12:00
~ Smear H-3 Hold:
L5445-14 BMS-T-22 30-APR-03 12:00  02-MAY-03
30-APR-03 12:00
Smear H-3 Hold:
L5445-15 BMS-T-23 30-APR-03 12:00  02-MAY-03
30-APR-03 12:00
Smear H-3 Hold:

) Signature : )(f)/'V
’ Date : 5 M!FB




A Environmental Laboratory

29 Research Drive
FRAMATOME ANP Westborough, MA 01581

July 07,2003

Duratek Inc

1009 Commerce Park Drive
Suite 100

Oak Ridge, TN 37830

ATT: Paul Ely

Dear Paul Ely :

Framatome-ANP Environmental Laboratory received the samples listed below from your company on 02-MAY-03. Please verify that the data and
requested analyses are correct. Analysis reports will be submitted when the requested analyses have been completed and the results approved.

Media Client ID Site Reference Date  Lab Sample # Analysis Reqguested
Smear BMS-T-1 30-APR-03 12:.00  L5445-01 H-3
Smear BMS-T-3 30-APR-03 12:00  L5445-02 H-3
Smear BMS-T-5 30-APR-03 12:00  L5445-03 H-3
Smear BMS-T-6 30-APR-03 12:00  L5445-04 H-3
Smear BMS-T-9 30-APR-03 12:.00  L5445-05 H-3
Smear BMS-T-10 30-APR-03 12:00  L5445-06 H-3
Smear BMS-T-11 30-APR-03 12:00  L5445-07 H-3
Smear BMS-T-12 30-APR-03 12:00  L5445-08 H-3
Smear BMS-T-13 30-APR-03 12:00  L5445-09 H-3
Smear BMS-T-14 30-APR-03 12:00  L5445-10 H-3
Smear BMS-T-17 30-APR-03 12:00  L5445-11 H-3
Smear BMS-T-19 30-APR-03 12:00  L5445-12 H-3
Smear BMS-T-20 30-APR-03 12:00  L5445-13 H-3
Smear BMS-T-22 30-APR-03 12:00  L5445-14 H-3
Smear BMS-T-23 30-APR-03 12:00  L5445-15 H-3

If you have any questions regarding these samples, please contact me at (508)898-9970, ext. 2557 or email:
Sakshi.Punjabi@Framatome-anp.com. Sincerely,

Sakshi Punjabi
Sample Receipt Technician

Notes:



CASE NARRATIVE
DURATEK DATA PACKET

H-3

Agitate samples for 4 hours
Filter samples through .45 um filter
Weigh filtrate

Take desired aliquot (1 mL), adjust to desired
geometry and give to counting

Calculate the sample weight based on total weight
received for analysis for reporting H-3 concentration
on a per sample basis



A

Environmental Laboratory Analysis Report

FRAMATOME ANP 29 Research Drive
Westboro, MA 01581
508-898-9970
Customer
- Report Dat

P v

1009 Commerce Park Drive ecelpt Date

Suite 100

Oak Ridge, TN 37830

Attn: Paul Ely

Activity Concentration TPU Measured Required
Reference  Analysis +/-  1-Sigma i
y ig 1 Sigma MDC MDC Reporting
LSN Client ID & Description Date Date Nuclide (pCilsample) (pCi/lsample) (pCi/sample) (pCi/sample) Flags Level Ratio
Smear
L5445-01 BMS-T-1 04/30/2003 07/10/2003 H-3 -2.5E+01 +/- 2.1E+01 2.1E+01 6.4E+01 5.0E+03
L5445-02 BMS-T-3 04/30/2003 07/10/2003 H-3 2E+00 +/- 2.3E+01 2.3E+01 7.1E+01 5.0E+03
L5445-03 BMS-T-5 04/30/2003 07/10/2003 H-3 1.3E+01 +/- 2.4E+01 2.4E+01 7.3E+01 5.0E+03
L5445-04 BMS-T-6 04/30/2003 07/10/2003 H-3 -7E+00 +/- 2.3E+01 2.3E+01 7.3E+01 5.0E+03
L5445-05 BMS-T-9 04/30/2003 07/10/2003 H-3 1.6E+01 +/- 2.3E+01 2.3E+01 7.1E+01 5.0E+03
L5445-06 BMS-T-10 04/30/2003 07/10/2003 H-3 -2.3E+01 +/- 2.2E+01 2.2E+01 6.7E+01 5.0E+03
L5445-07 BMS-T-11 04/30/2003 07/10/2003 H-3 -2.7E+01 +/- 2.1E+01 2.1E+01 6.8E+01 5.0E+03
L5445-08 BMS-T-12 04/30/2003 07/10/2003 H-3 -2.5E+01 +/- 2.1E+01 2.1E+01 6.6E+01 5.0E+03
L5445-09 BMS-T-13 04/30/2003 07/10/2003 H-3 -1.7E+01 +/- 2.2E+01 2.2E+01 7.0E+01 5.0E+03
L5445-10 BMS-T-14 04/30/2003 07/10/2003 H-3 -1.2E+01 +/- 1.2E+01 1.2E+01 3.8E+01 5.0E+03
Approved by
Flags: a The measured MDC is greater than the required MDC.
b The activity concentration is greater than three times its one sigma counting uncertainty. - ..W\Tﬁ\hv
N J. M. Raimondi
Sample Control Manager

c:

MAILED
JUL 1 4 2003

FRAMATOME ANP
ENVIRONMENTAL LAB




A

Environmental Laboratory Analysis Report

FRAMATOME ANP 29 Research Drive
Westboro, MA 01581
508-898-9970
Customer
. Report Date
Duratek Inc produet 3 R : ipt Dat NMMMNN
1009 Commerce Park Drive ecelpt Late
Suite 100
Oak Ridge, TN 37830
Attn: Paul Ely
Activity Concentration TPU Measured Required
Reference  Analysis +/- 1-Sigma i
y ig 1 Sigma MDC MDC Reporting
LSN Client ID & Description Date Date Nuclide (pCilsample)  (pCi/lsample) (pCi/sample) (pCilsample) Flags Level Ratio
Smear
L5445-11 BMS-T-17 04/30/2003 07/10/2003 H-3 -3E+00 +/- 2.7E+01 2.7E+01 8.3E+01 5.0E+03
L5445-12 BMS-T-19 04/30/2003 07/10/2003 H-3 -7E+00 +/- 2.1E+01 2.1E+01 6.4E+01 5.0E+03
L5445-13 BMS-T-20 04/30/2003 07/10/2003 H-3 -2.5E+01 +/- 2.0E+01 2.0E+01 6.4E+01 5.0E+03
L5445-14 BMS-T-22 04/30/2003 07/10/2003 H-3 -1.1E+01 +/- 2.0E+01 2.0E+01 6.4E+01 5.0E+03
L5445-15 BMS-T-23 04/30/2003 07/10/2003 H-3 -1.2E+01 +/- 2.1E+01 2.1E+01 6.6E+01 5.0E+03
Approved by
Flags: a The measured MDC is greater than the required MDC.

b The activity concentration is greater than three times its one sigma counting uncertainty.

NJ

a0 Fito=

J. M. Raimondi
Sample Control Manager



Duratek Inc
" OTHER ENVIRON-DUR

BMS-T-1
. THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number | 5445-01 Sample Type _Smear SMO03
Prepared By _ - on____ ReferenceDate/Time APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
3. Volume of Aliquot A2 = (A1/d) (A2) 7 ygfj\ mL
4. Volume of H,0O Added to Aliquot

(if aliquot < 25mL) (A3) ___ mL
5. Final Volume in Flask (A2 + A3) (A4) I . o J 7 mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) g
2. Weight of HO added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g

TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1)
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3) g
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (WB3/F or d) g/mL
\ ( LIQUID SCINTILLATION ANALYSIS

Count Date —:, (010 LKB # z Counted By @7
Recount Date LKB # Counted By

# F =0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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-

ENVIRONMENTAL LABORATORY
LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

Printed on: 07/10/2003 15:43:07
LKBCALC.EXE Rev. 1.4

BATCH ID

: H0710035.65

LAB SAMPLE NO: L5445-01

8~

Radionuclide analyzed .: H-3
Analysis System .......: LKB Unit No. 2
Analysis Date/Time ....: 07/10/2003 1:24
Analysis Performed by .: emm

Sample Description: LIQUID
Sample Type: S

Spectrum File ......... : PARAMO2\H55

Position in Batch .....: 003

Recovery Percentage ...: 100.0 -
Sample Volume/weight ..: 0.12756977 sample —
Decay Factor ..........: 9.89E-01

Reference Date ........: 04/30/2003

Reference Time ........: 12:00

T 1 !
| [ H-3 |
| | |
|[Counting time (min.) ........:]| 9.889

|G Factor ....cvvevenennnnanaat]] 1.65E+00

[ . 427.53 |
|Detector Efficiency .........:]| 0.3553

|Cross talk ratio ............:]| 1.84E+00
|calibration Date ............:]| 01/15/2002

I N |
|Background CPM ...+-(1 sigma):||  17.19 +- 131 7
|Gross CPM ........ +-(1 sigma): | 15.97 +- 1.27 |
[Net CPM .......... +-(1 sigma):|| -2.48 +- 2.05 |
| [ I
|Activity Conc. ...+-(1 sigma):|| -2.5E+01 +- 2.06E+01 |
| [ I
[Minimum Detectable Conc. ....:|| 6.44E+01

|Total Propagated Uncertainty :|| 2.07E+01

I [ I
|Contamination Ratio % ....... | 2.45E+01
|Contamination Activ Ratio ...:|| -3.0E-01
|Concentration to Sigma Ratio :|| -1.2E+00
|Concentration to TPU Ratio ..:|| -1.2E+00

| [ |
|Units wvuviiiiiiiiiiaiaaaaat| | pCi/sample |
i [ |
| L |
f

|NOTES:

|Required MDC is 5000.00 pCi/sample

I
|
L




Duratek Inc
OTHER ENVIRON-DUR

‘BMS-T-3
f THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number _ | 5445-02 Sample Type _Smear SMo03
Prepared By on Reference Date/Time APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) Y S’ g
3. Volume of Aliquot A2 = (A1/d ) (A2) . 72 G mL
4. Volume of H,O Added to Aliquot

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) (A4) l,ovq )i mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) 9
2. Weight of H.0O added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g

TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2) g
3. Weight of H-3 (W1 - W2) (W3) g
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (WB3/F or d) g/mL
LIQUID SCINTILLATION ANALYSIS
- \w(‘i} Z %,

Count Date LKB # Counted By
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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ENVIRONMENTAL LABORATORY
LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

Printed on: 07/10/2003 15:43:08
LKBCALC.EXE Rev. 1.4

BATCH ID

: H0710035.658

LAB SAMPLE NO: L5445-02

Radionuclide analyzed .: H-3
Analysis System .......: LKB Unit No. 2
Analysis Date/Time ....: 07/10/2003 1:35
Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55
Position in Batch ..... : 004

Recovery Percentage ...: 100.0

Sample Volume/weight ..: 0.11573023 sample

Sample Description: LIQUID
Sample Type: S

e

Decay Factor ..........: 9.89E-01
Reference Date ........: 04/30/2003
Reference Time ........: 12:00
| — i 1
| [ H-3 |
| [ |
|Counting time (min.) ........ ] 9.889 |
|G Factor ..veeveiiiiinannnaaaz]| 1.65E+00 |
[SQP_E ©oeviieiiiniiiinnaaat ]| 426.71 |
|Detector Efficiency .........z]| 0.3537 |
|Cross talk ratio ............:]| 1.82E+00 |
|calibration Date ............:]| 01/15/2002 |
| I e
|Background CPM ...+-(1 sigma):| | 17.19 +- 31 ////’
" |Gross CPM ........ +-(1 sigma):| | 17.39 +- .32 |
[Net CPM .......... +-(1 sigma): || 0.20 +- 2.06 |
I [ |
|Activity Conc. ...+-(1 sigma):|| 2.22E+00 +- 2.30E+01 |
| I |
|Minimum Detectable Conc. ....:|| 7.13E+01
|Total Propagated Uncertainty :|| 2.30E+01
| 1 |
|Contamination Ratio % .......:|| 4 .50E+02
|Contamination Activ Ratio ...:|| 4 .35E-01
|Concentration to Sigma Ratio :|| 9.67E-02
|Concentration to TPU Ratio ..:|| 9.67E-02
| [ |
|units w.iviiiaiiiiiiaiiaiaaz| | pCi/sample
| [ |
| N ]
r
NOTES




~ Duratek Inc
' OTHER ENVIRON-DUR

BMS-T-5
THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number _ | 5445-03 Sample Type _Smear SM03
Prepared By : on Reference Date/Time APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
3. Volume of Aliquot A2 = (A1/d) (A2) ;- sz 7 mL
4. Volume of H;O Added to Aliquot

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) (A4) f i oolo mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) g
2. Weight of H.O added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g

TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1)
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3)
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (W3/F ord) g/mL
\ { LIQUID SCINTILLATION ANALYSIS

Count Date 7 ‘(O Z4 LKB # z Counted By %
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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[

| ENVIRONMENTAL LABORATORY

| LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT
L

Printed on: 07/10/2003 15:43:08 BATCH ID.....: H0710035.658
LKBCALC.EXE Rev. 1.4 LAB SAMPLE NO: L5445-03
Radionuclide analyzed .: H-3 Sample Description: LIQUID
Analysis System .......: LKB Unit No. 2 Sample Type: S

Analysis Date/Time ....: 07/10/2003 1:45

Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55
Position in Batch .....: 005
Recovery Percentage ...: 100.0

Sample Volume/weight ..: 0.11336388 sample

g

Decay Factor ..........: 9.8%9E-01
Reference Date ........: 04/30/2003
Reference Time ........: 12:00

T 1T ]
l N H-3 |
| H |
|Counting time (min.) ........: | 9.889
[G Factor ...euvuieivnenennnnnnt ol 1.65E+00
[SOP_E rrvrieiiinirneinenanat ol 426.22 |
|Detector Efficiency .........: | 0.3527
|Cross talk ratio ......eeuen.a: | 1.81E+00
[Calibration Date ............: :| 01/15/2002
| [ |
[Background CPM ...+-(1 sigma):z||  17.19 +-  1.31 | \/
|Gross CPM ........ +-(1 sigma):| | 18.40 +- 1.36 |
[Net CPM .......... +-(1 sigma):| | 1.09 +- 2.10 |
| [ l
|[Activity Conc. ...+-(1 sigma):|| 1.25E+01 +- 2.39E+01 |
| [ |
|Minimum Detectable Conc. ....: | 7.30E+01
|Total Propagated Uncertainty :|| 2.40E+01
| [ I
|Contamination Ratio % .......: ol -2.8E+01
|Contamination Activ Ratio ...:|| -1.5E-01 |
[Concentration to Sigma Ratio : 5.23E-01
|Concentration to TPU Ratio ..:| 5.23E-01 |
I l |
|
|
|

|

|Units c.oviiiiiiiaiaiaiaaaat| | pCi/sample
|
|

N
|NOTES:

|Required MDC is 5000.00 pCi/sample




.. Duratek Inc
. ~ OTHER ENVIRON-DUR

BMS-T-6
THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number _ | 5445-04 Sample Type _Smear SMo3
Prepared By on Reference Date/Time _APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
3. Volume of Aliquot A2 = (A1/d ) (A2) j\ ?3 < y mL
4. Volume of H,O Added to Aliquot

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) a4 | oo mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) g
2. Weight of H.0O added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g

TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1)
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3)
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (WB3/F or d) g/mL
{ LIQUID SCINTILLATION ANALYSIS

Count Date K \(” /5 LKB # Z Counted By\g)
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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ENVIRONMENTAL LABORATORY
LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

Printed on: 07/10/2003 15:43:09 BATCH ID..... : H0710035.658
LKBCALC.EXE Rev. 1.4 LAB SAMPLE NO: L5445-04
Radionuclide analyzed .: H-3 Sample Description: LIQUID
Analysis System .......: LKB Unit No. 2 Sample Type: S

Analysis Date/Time ....: 07/10/2003 1:56 =
Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55

Position in Batch .....: 006

Recovery Percentage ...: 100.0
Sample Volume/weight ..: 0.11273566 sample

Decay Factor ..........: 9.89E-01

Reference Date ........: 04/30/2003

Reference Time ........: 12:00

T ]

| | H-3

I I

|Counting time (min.) ........:| 9.889

|G Factor w.ucveieneiaiaeananat] 1.65E+00

[SQP_E teuiiiiiiiiiaiieni et 427.13

|Detector Efficiency .........:| 0.3545

|Cross talk ratio ............:] 1.83E+00 //
|calibration Date ............:] 01/15/2002

I

|Background CPM ...+-(1 sigma): 17.19 +- 1.31 ///
|Gross CPM ........ +-(1 sigma): 16.58 +- 1.29

[Net CPM .......... +-(1 sigma):

|Activity Conc. ...+-(1 sigma):

-7.0E+00 +- 2.33E+01

[
|
I
|
|
I
|
I
|
|
|
I
| -0.61+  2.04
I
|
|
I
I
|
I
I
|
|
|
I
L

|[Minimum Detectable Conc. ....:| 7.30E+01
|Total Propagated Uncertainty :| 2.33E+01
|Contamination Ratio % .......:| 1.33E+02
|Contamination Activ Ratio ...:| -4.0E-01
|Concentration to Sigma Ratio :| -3.0E-01
|Concentration to TPU Ratio ..:| -3.0E-01
|units w.viiiiiiiiiiiiaaiiz|| pCi/sample

L |

T

|NOTES:

|Required MDC is 5000.00 pCi/sample




_ Duratek Inc
- ' OTHER ENVIRON-DUR

“BMS-T-9

' THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number _ | 5445-05 Sample Type _Smear SM03
Prepared By on Reference Date/Time _APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
. _ 7.6002<
3. Volume of Aliquot A2 = (A1/d) (A2) mL
4. Volume of H;O Added to Aliquot
(if aliquot < 25mL) (A3) . mL
5. Final Volume in Flask (A2 + A3) (A4) ’ . 00‘7 7 mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) 9
2. Weight of HO added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g

TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3) g
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (W3J/F ord) g/mL
\ ‘ LIQUID SCINTILLATION ANALYSIS

Count Date 7 lo|% LKB # 2 Counted By %
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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-

ENVIRONMENTAL LABORATORY

LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

Printed on: 07/10/2003 15:43:09

LKBCALC.EXE Rev. 1.4

BATCH ID.....: H0710035.658
LAB SAMPLE NO: L5445-05

Radionuclide analyzed .:
Analysis System .......:
Analysis Date/Time ....:
Analysis Performed by .:
Spectrum File .........:
Position in Batch
Recovery Percentage ...
Sample Volume/weight ..:

H-3 Sample Description: LIQUID

Sample Type: S

emm

: PARAMO2\H55
: 007
: 100.0

0.11656392 sample

/////

Decay Factor ..........: 9.89E-01

Reference Date ........: 04/30/2003

Reference Time ........: 12:00

T 1T 1

l i H-3 |

l N |
|Counting time (min.) ........:z]| 9.889

|G Factor ..veveiiiicnnannianant]] 1.65E+00

(oL . 427.02 |
|petector Efficiency ......... | 0.3543

|Cross talk ratio ............:]] 1.83E+00 | ///
|calibration Date ............:z]| 01/15/2002

| [ I
|Background CPM ...+-(1 sigma):|| 17.19 +- 1.31 | //,/’
|Gross CPM ........ +-(1 sigma):|| 18.60 +- 1.37 |

[Net CPM .......... +-(1 sigma):| | 1.41 +- 2.09 |

| [ | _
|[Activity Conc. ...+-(1 sigma):|| 1.55E+01 +- 2.31E+01 | /
| [ |
[Minimum Detectable Conc. ....:|| 7.07E+01

|Total Propagated Uncertainty :|| 2.31E+01

I [ |
|contamination Ratio % .......:|| 3.55E+01

|Contamination Activ Ratio ...:|| 2.43E-01

|Concentration to Sigma Ratio :|| 6.73E-01

|Concentration to TPU Ratio ..:|| 6.73E-01

I [ |
[Units veviiviiiiiaeeieneaaz|| pCi/sample |

l /[ |

L I |

T

!NOTES:

Required MDC is 5000.00 pCi/sample

|
|
|
|

-



Duratek Inc
OTHER ENVIRON-DUR

EMS-T-10
! THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number | 5445-06 Sample Type _Smear SMO03
Prepared By on Reference Date/Time _APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
3. Volume of Aliquot A2 = (A1/d ) ) _F.14 97 mL
4. Volume of H,O Added to Aliquot

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) w_ 97929 mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE

1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) g
2. Weight of H{O added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g
TRANSFER OF H-3

Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3) g
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (W3/F ord) g/mL
. 7\(0( 5 LIQUID SCINTILLATIO;NALYSIS (Q_)

ount Date LKB # Counted By
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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I
| ' ENVIRONMENTAL LABORATORY

LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

L

Printed on: 07/10/2003 15:43:10
LKBCALC.EXE Rev. 1.4

BATCH ID

: H0710035.658

LAB SAMPLE NO: L5445-06

/////”

Radionuclide analyzed .: H-3

Analysis System ....... : LKB Unit No. 2
Analysis Date/Time ....: 07/10/2003 2:17
Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55
Position in Batch .....: 008

Recovery Percentage ...: 100.0

Sample Volume/weight ..: 0.12271008 sample

Sample Description: LIQUID
Sample Type: S

e

/

Decay Factor ..........: 9.89E-01

Reference Date ........: 04/30/2003

Reference Time ........: 12:00

T 1T ]
| [ H-3 I
| [ |
|Counting time (min.) ........ | 9.889

|G Factor ...vevevuvnenenneanat]] 1.65E+00

e S 11 427.39

|Detector Efficiency .........:]| 0.3550

|Cross talk ratio ............t]| 1.84E+00 | ////
|calibration Date .........ev.i]] 01/15/2002

| [l |
|Background CPM ...+-(1 sigma):| | 17.19 +- 1.31 | —
|Gross CPM ........ +-(1 sigma):| | 16.48 +- 1.29 |
[Net CPM .......... +-(1 sigma):]|| -2.19 +- 2.06 |
| [ |
|Activity Conc. ...+-(1 sigma):|| -2.3E+01 +- 2.16E+01 |
| [ |
|[Minimum Detectable Conc. ....:|| 6.70E+01

|Total Propagated Uncertainty :|| 2.17E+01

| [ l
|Contamination Ratio % .......:]| 1.06E+02
|Contamination Activ Ratio ...:|| -1.2E+00
|Concentration to Sigma Ratio :|| -1.1E+00
|Concentration to TPU Ratio ..:|| -1.1E+00

| i |
[Units ...viiiiiiiiiiiaeanaat|| pCi/sample |
| I |
| It ]
T

| NOTES:

Required MDC is 5000.00 pCi/sample




. Duratek Inc :
. OTHER ENVIRON-DUR

t BMS-T-11
THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number | 5445-07 Sample Type _Smear SM03
Prepared By on Reference Date/Time _APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
3. Volume of Aliquot A2 = (A1/d ) (A2) §F.328C mL
4. Volume of H,O Added to Aliquot

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) (A4) r, (0,74 7 7 mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis
(use 1 for pipes) (B1) g
2. Weight of HfO added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
Final Weight of liquid in Flask (B2 + B3) (B4) g
TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3) g
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (WB3/F or d) g/mL
\ ( LIQUID SCINTILLATION ANALYSIS
Count Date el LKB# 2~ Counted By\g})
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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ENVIRONMENTAL LABORATORY
| LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

Printed on: 07/10/2003 15:43:10

LKBCALC.EXE Rev.

BATCH ID.....:
LAB SAMPLE NO: L5445-07

H0710035.658

v

Radionuclide ana
Analysis System

Analysis Date/Time

1.4

lyzed .: H-3

........ LKB Unit No. 2
....: 07/10/2003 2:28

Analysis Performed by .:
Spectrum File .........:
Position in Batch
Recovery Percentage ...:
Sample Volume/weight ..:

emm

: PARAMO2\H55
: 009

100.0
0.12123286 sample

Sample Description: LIQUID
Sample Type: S

Decay Factor ..........: 9.89E-01

Reference Date ........: 04/30/2003

Reference Time ........: 12:00

T i !
I [ H-3 |
| i |
|counting time (min.) ........z]| 9.889

[ S L — 1.65E+00

[SQP_E ieiniiiiaiiieieenaat]| 428.03 |
[Detector Efficiency .........:]| 0.3562

|Cross talk ratio ............z]| 1.85E+00
|calibration Date ............:t]| 01/15/2002

| [ |
|Background CPM ...+-(1 sigma):|| 17.19 +- 1.31 |
|Gross CPM ........ +-(1 sigma):|| 15.26 +- 1.24 |
[Net CPM .......... +-(1 sigma):|| -2.58 +- 2.02 |
| [ |
|[Activity Conc. ...+-(1 sigma)z|| -2.7E+01 +- 2.14E+01 |
| [ |
|Minimum Detectable Conc. ....:|| 6.76E+01

|Total Propagated Uncertainty :|| 2.14E+01

| N |
|contamination Ratio % ....... ] -3.9E+01
|Contamination Activ Ratio ...:|| 4 .88E-01
|Concentration to Sigma Ratio :|| -1.3E+00
|Concentration to TPU Ratio ..:|| -1.3E+00

I [ |
|Units seuviieiiiniiaiaiaaaaaz|| pCi/sample

| [ |
| it I
r

NOTES:




‘,Duratek Inc
OTHER ENVIRON-DUR

BMS-T-12
THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number | 5445-08 Sample Type _Smear SM03
Prepared By on Reference Date/Time _APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
3. Volume of Aliquot A2 = (A1/d ) a2 _Z.0522 mL
4. Volume of H,O Added to Aliquot :

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) (A4) I ago 3 X( mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis
(use 1 for pipes) (B1) g
2. Weight of HO added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
Final Weight of liquid in Flask (B2 + B3) (B4) g
TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3)
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (W3/F or d) g/mL
\\0( 65 LIQUID SCINTILLATION ANALYSIS
Count Date 1r LKB # el Counted ByL@')
Recount Date LKB # Counted By

# F =0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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ENVIRONMENTAL LABORATORY
LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

Printed on: 07/10/2003 15:43:11
LKBCALC.EXE Rev. 1.4

BATCH ID.....: HO0710035.658

Radionuclide analyzed .: H-3

Analysis System .......: LKB Unit No. 2
Analysis Date/Time ....: 07/10/2003 2:38
Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55
Position in Batch .....: 010

Recovery Percentage ...: 100.0

Sample Volume/weight ..: 0.12466158 sample

LAB SAMPLE NO: L5445-08 (///////

Sample Description: LIQUID
Sample Type: S

- /

|Required MDC is 5000.00 pCi/sample

Decay Factor ..........: 9.89E-01
Reference Date ........ : 04/30/2003
Reference Time ........: 12:00
T 11 ]
l [ H-3 |
l [ |
|Counting time (min.) ........:]| 9.889 |
|G Factor ..vcveviveiinanannnat]] 1.65E+00 |
[ R —— 427.35 |
|Detector Efficiency ......... ] 0.3549 |
[Cross talk ratio ............z]| 1.83E+00 |
|calibration Date ............ ] 01/15/2002
| I |
|Background CPM ...+-(1 sigma):] | 17.19 +- 1.31 |
|Gross CPM ........ +-(1 sigma):|| 15.57 +- 1.25 |
[Net CPM .......... +-(1 sigma):]|| -2.44 +- 2.03 |
| [ |
|Activity Conc. ...+-(1 sigma):|| -2.5E+01 +- 2.10E+01 |
| I l
|[Minimum Detectable Conc. ....:|| 6.59E+01
|Total Propagated Uncertainty :|| 2.10E+01
| [ l
|Contamination Ratio % .......:|| 6.21E+01
|Contamination Activ Ratio ...:|| -7.6E-01
|Concentration to Sigma Ratio :|| -1.2E+00
|Concentration to TPU Ratio ..:|| -1.2E+00 |
| [ |
L :|| pCi/sample
| [ |
! 1 |
T
|NOTES:




‘ Duratek Inc
OTHER ENVIRON-DUR

BMS-T-13
THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number _ | 5445-09 Sample Type _Smear SMo3
Prepared By on Reference Date/Time _APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
3. Volume of Aliquot A2 = (A1/d) (A2) 5;75\ 53 7, mL
4. Volume of H,O Added to Aliquot

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) ) . 00/9 mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) g
2. Weight of HfO added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g

TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3) g
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (WB3/F or d) g/mL
‘ LIQUID SCINTILLATION ANALYSIS

Count Date 7\(0 o) LKB # 7~ Counted By L%’
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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ENVIRONMENTAL LABORATORY
LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

I

Printed on: 07/10/2003 15:43:11
LKBCALC.EXE Rev. 1.4

BATCH ID

: H0710035.658

LAB SAMPLE NO: L5445-09

_—

Radionuclide analyzed .: H-3

Analysis System .......: LKB Unit No. 2
Analysis Date/Time ....: 07/10/2003 2:49
Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55
Position in Batch .....: 011

Recovery Percentage ...: 100.0

Sample Volume/weight ..: 0.11712786 sample

Sample Description: LIQUID
Sample Type: S

Decay Factor ..........: 9.89E-01

Reference Date ........: 04/30/2003

Reference Time ........: 12:00

T 17 ,J///
I [ H-3

! [ I
|Counting time (min.) ........:]| 9.889

|G Factor ..vevevevevannnnenns o] 1.65E+00

[SQP_E wrvevevnviiennnannnnenant]] 427.59 |
|[Detector Efficiency .........:|| 0.3554

|Cross talk ratio ............:]| 1.84E+00
|calibration Date ............z]| 01/15/2002

| I -/
|Background CPM ...+-(1 sigma):|| 17.19 +- 1.31
|Gross CPM ........ +-(1 sigma):|| 15.77 +- 1.26 |
[Net CPM .......... +-(1 sigma):|| -1.58 +- 2.03 |
| [ l
|Activity Conc. ...+-(1 sigma):|| -1.7E+01 +- 2.22E+01 |
| [ l
[Minimum Detectable Conc. ....:|| 7.01E+01

|Total Propagated Uncertainty :|| 2.23E+01

| [ l
|Contamination Ratio % .......:|| 4 . 47E+01
|Contamination Activ Ratio ...:|| -3.5€-01 |
|Concentration to Sigma Ratio :|| -7.8E-01
|Concentration to TPU Ratio ..:|| -7.8E-01

| i |
|Units «.oveiiiiiiiienieianaz|| pCi/sample |
| [ |
L il |
T

|NOTES:

|Required MDC is 5000.00 pCi/sample




Duratek Inc
OTHER ENVIRON-DUR

. BMS-T-14
THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number _ | §445-10 Sample Type _Smear _ SMo3
Prepared By on Reference Date/Time APR-30-2003 12:00
LIQUID SAMPLE

Balance Number:
1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) 5 g
3. Volume of Aliquot A2 = (A1/d ) (A2) 2 mL
4. Volume of HyO Added to Aliquot

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) (A4) i' Oof o mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis
(use 1 for pipes) (B1) g
2. Weight of H added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
Final Weight of liquid in Flask (B2 + B3) (B4) g
TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2) g
3. Weight of H-3 (W1 - W2) (W3) g
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*"W2/B4) g
5. Liquid (Direct Aliquot) (W3/F ord) g/mL
‘ LIQUID SCINTILLATION ANALYSIS
Count Date 4 \(9 5% LKB # Ll Counted By fd)
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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r —1
| ENVIRONMENTAL LABORATORY

| LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT |

L ]
Printed on: 07/10/2003 15:43:12 BATCH ID.....: HO0710035.658
LKBCALC.EXE Rev. 1.4 LAB SAMPLE NO: L5445-10 _—
Radionuclide analyzed .: H-3 Sample Description: LIQUID

Analysis System .......: LKB Unit No. 2 Sample Type: S

Analysis Date/Time ....: 07/10/2003 2:59

Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55

Position in Batch .....: 012

Recovery Percentage ...: 100.0 (////’

Sample Volume/weight ..: 0.21901628 sample

Decay Factor ..........: 9.89E-01

Reference Date ........: 04/30/2003

Reference Time ........: 12:00

| — 1

| | -3

| | /
|counting time (min.) ........:| 9.889

|G Factor ....oviiiiiiiiiaanant] 1.65E+00

[SOP_E veeneneneeneeanannnns :| 427.00

|[Detector Efficiency .........:] 0.3542

|Cross talk ratio .....oveva.at] 1.83E+00 ’//////
|calibration Date ............:] 01/15/2002

|

|Background CPM ...+-(1 sigma): 17.19 +- 1.31

|Gross CPM ........ +-(1 sigma): 16.17 +- 1.27

|Net CPM .......... +-(1 sigma): -2.01 +- 2.05

|Activity Conc. ...+-(1 sigma):

[
I
|
I
|
|
|
|
|
I
I
I
I
I
| -1.26+01 +- 1.21E+01
I
|
|
I
I
I
I
I
I
I
|
L

|Minimum Detectable Conc. ....: | 3.76E+01
|Total Propagated Uncertainty :| 1.21E+01
|Contamination Ratio % .......:| 1.21E+02
|Contamination Activ Ratio ...:| -1.2E+00
|Concentration to Sigma Ratio :| -9.8E-01
|Concentration to TPU Ratio ..:| -9.8E-01
[0 < :|| pCi/sample

[ |

|

|NOTES:

|Required MDC is 5000.00 pCi/sample




_Duratek Inc
- OTHER ENVIRON-DUR

! BMS-T-17
THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number | 5445-11 Sample Type _Smear SM03
Prepared By on Reference Date/Time _APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
. - lG.6]o/

3. Volume of Aliquot A2 = (A1/d) (A2) : mL
4. Volume of H,O Added to Aliquot

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) (A4) . (?05\ _X mL

*Required for DOE, Analytics, NU, or non-affiliate samples
Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) g
2. Weight of H{O added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g

TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3) g
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (WS/F or d) g/mL
( LIQUID SCINTILLATION ANALYSIS

Count Date 1 !(0 % LKB# ___ &~ Counted By %
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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ENVIRONMENTAL LABORATORY
LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

Printed on: 07/10/2003 15:43:12 BATCH ID.....: H0710035.658
LKBCALC.EXE Rev. 1.4 LAB SAMPLE NO: L5445-11
Radionuclide analyzed .: H-3 Sample Description: LIQUID
Analysis System .......: LKB Unit No. 2 Sample Type: S

Analysis Date/Time ....: 07/10/2003 3:10

Analysis Performed by .: emm

Spectrum File ......... : PARAMO2\H55
Position in Batch .....: 013

Recovery Percentage ...: 100.0

Sample Volume/weight ..: 0.10047852 sample

Decay Factor ..........: 9.89E-01

Reference Date ........ : 04/30/2003

Reference Time ........: 12:00

T ]

| | H-3

| |

|Counting time (min.) ........:| 9.889

|G Factor wuveveveririneninnes 7| 1.65E+00

[SQP_E werereriiiiaiin it 425.66

|Detector Efficiency .........:] 0.3516

|Cross talk ratio ............t] 1.80E+00
|calibration Date ............ | 01/15/2002

|

|Background CPM ...+-(1 sigma): 17.19 +- 1.31
|Gross CPM ........ +-(1 sigma): 18.10 +- 1.35
[Net CPM .......... +-(1 sigma): -0.21 +- 2.1

|Activity Conc. ...+-(1 sigma):

-2.8E+00 +- 2.72E+01

[Minimum Detectable Conc. ....:]| 8.26E+01
|Total Propagated Uncertainty :| 2.72E+01
|Contamination Ratio % .......:| -6.6E+02
|Contamination Activ Ratio ...:]| 6.78E-01
|Concentration to Sigma Ratio :| -1.0E-01
|Concentration to TPU Ratio ..:| -1.0E-01
JUnits ieiiiiiiiiiieaas :|| pCi/sample

L ]

r

NOTES




- Duratek Inc
OTHER ENVIRON-DUR

BMS-T-19
¢ THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number | 5445-12 Sample Type _Smear SM03
Prepared By on Reference Date/Time _APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
3. Volume of Aliquot A2 = (A1/d) (A2) 7 ?0-7 7 mL
4. Volume of H,O Added to Aliquot

(if aliquot < 25mL) (A3) _, mL
5. Final Volume in Flask (A2 + A3) gy _1.0Jo7T mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) 9
2. Weight of H.0 added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g

TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2) g
3. Weight of H-3 (W1 - W2) (W3) g9
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (WS/F or d) g/mL
( LIQUID SCINTILLATION ANALYSIS

Count Date —? \ © 0; LKB # z Counted By E /7
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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ENVIRONMENTAL LABORATORY

|
| LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT
L

Printed on: 07/10/2003 15:43:13 BATCH ID..... : H0710035.658
LKBCALC.EXE Rev. 1.4 LAB SAMPLE NO: L5445-12
Radionuclide analyzed .: H-3 Sample Description: LIQUID
Analysis System ....... : LKB Unit No. 2 Sample Type: S

Analysis Date/Time ....: 07/10/2003 3:21

Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55

Position in Batch .....: 014

Recovery Percentage ...: 100.0

sample Volume/weight ..: 0.12944913 sample ////”
Decay Factor ..........: 9.89E-01

Reference Date ........: 04/30/2003

Reference Time ........: 12:00

T ]

| | H-3

I |

|Counting time (min.) ........ | 9.889

|G Factor ...oecvvuiiiiniinnanant] 1.65E+00

S :| 426.41

|Detector Efficiency .........z| 0.3531

|Cross talk ratio ............z| 1.81E+00
|Calibration Date ............:| 01/15/2002

|

|Background CPM ...+-(1 sigma): 17.19 +- 1.31
|Gross CPM ........ +-(1 sigma): 17.49 +-

|Activity Conc. ...+-(1 sigma):

I
|

[Net CPM .......... +-(1 sigma): |
I
|| -7.0E+00 +- 2.08E+01
I

I
|
|
I
I
I
I
|
|
|
|
| 1.32
| -0.70 +-  2.09
I
|
I
|
I
I
|
I
I
|
|

[Minimum Detectable Conc. ....:| 6.38E+01
|Total Propagated Uncertainty :| 2.08E+01
| |

|Contamination Ratio % .......:| 5.83E+01
|Contamination Activ Ratio ...:| -2.0E-01
|Concentration to Sigma Ratio :| -3.4E-01
|Concentration to TPU Ratio ..:| -3.4E-01
| |

|Units w.iviiiiiiiniiinieaaaaz|| pCi/sample

I [

| 1

T

|NOTES:

Required MDC is 5000.00 pCi/sample

I




) Duratek Inc
" OTHER ENVIRON-DUR

BMS-T-20
THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
)
Lab Sample Number | 5445-13 Sample Type _Smear SMo3
Prepared By on Reference Date/Time APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
3. Volume of Aliquot A2 = (A1/d ) (A2) 7 m I mL
4. Volume of H,O Added to Aliquot

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) (A4) i: 0o ? g mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) g
2. Weight of H{O added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g

TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1)
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3)
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (WB3/F or d) g/mL
( LIQUID SCINTILLATION ANALYSIS

Count Date “«\\(0 9% LKB # Z Counted By ('%,
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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ENVIRONMENTAL LABORATORY
« LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

3

Printed on: 07/10/2003 15:43:13 BATCH ID.....: H0710035.658

LKBCALC.EXE Rev. 1.4 LAB SAMPLE NO: L5445-13

Radionuclide analyzed .: H-3 Sample Description: LIQUID

Analysis System ....... : LKB Unit No. 2 Sample Type: S
Analysis Date/Time ....: 07/10/2003 3:31

Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55

Position in Batch .....: 015

Recovery Percentage ...: 100.0

Sample Volume/weight ..:

0.12778743 sample

Decay Factor ..........: 9.89E-01
Reference Date ........ : 04/30/2003
Reference Time ........: 12:00

| 1

| | H-3

| I

|Counting time (min.) ........z| 9.889

|G Factor ..vcvevevevavarananat] 1.65E+00

[SQP_E weuveerenirannnennann. | 427.80

|petector Efficiency .........:] 0.3558

|Cross talk ratio ............z] 1.84E+00

|calibration Date ............:] 01/15/2002

|

|Background CPM ...+-(1 sigma): 17.19 +-

|Gross CPM ........ +-(1 sigma): 14.66 +- .
-2.53 +- 1.99

[Activity Conc. ...+-(1 sigma):

I
|
[Net CPM .......... +-(1 sigma): |
|
|
|

-2.5E+01 +- 2.00E+01

- -

[Minimum Detectable Conc. ....:| 6.42E+01
|Total Propagated Uncertainty :| 2.01E+01
|Contamination Ratio % .......:| 4.35E+00
|Contamination Activ Ratio ...:| -5.4E-02
|Concentration to Sigma Ratio :| -1.3E+00
|Concentration to TPU Ratio ..:| -1.3E+00
JUnits cooviiiiiiii t|| pCi/sample

|
-
NOTES




Duratek Inc
OTHER ENVIRON-DUR

-+ BMS-T-22
THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number | 5445-14 Sample Type _Smear_ SM03
Prepared By on Reference Date/Time APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
3. Volume of Aliquot A2 = (A1/d) (A2) 7. 7L/ ? 7 mL
4. Volume of H,O Added to Aliquot

(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) (A4) : 9 7 ?d mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE

1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) g
2. Weight of HO added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
Final Weight of liquid in Flask (B2 + B3) (B4) g
TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3) g
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (W3/F ord) g/mL
[ LIQUID SCINTILLATION ANALYSIS
Count Date 4\}0 & LKB # z Counted By ‘%7
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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ENVIRONMENTAL LABORATORY
LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT

Printed on: 07/10/2003 15:43:14
LKBCALC.EXE Rev. 1.4

BATCH ID

LAB SAMPLE NO: L5445-14

Radionuclide analyzed .: H-3

Sample Description: LIQUID

Analysis System .......: LKB Unit No. 2 Sample Type: S
Analysis Date/Time ....: 07/10/2003 3:42

Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55

Position in Batch .....: 016

Recovery Percentage ...: 100.0

Sample Volume/weight ..: 0.12879580 sample

Decay Factor ..........: 9.89E-01

Reference Date ........ : 04/30/2003

Reference Time ........: 12:00

T 1 —
| || H-3 |
| [ |
|Counting time (min.) ........ | 9.889

|G Factor ..vevuievnvninnennnnnz]] 1.65E+00 |
[ - 427.00 |
|petector Efficiency .........z]| 0.3542

|Cross talk ratio ............:|| 1.83E+00 | <////
|calibration Date ............:]| 01/15/2002

| |l |
|Background CPM ...+-(1 sigma):| | 17.19 +- 1.31 |
|Gross CPM ........ +-(1 sigma):| | 16.17 +- 1.27 | (///
[Net CPM .......... +-(1 sigma): -1.07 +- 2.04 |
| [ |
[Activity Conc. ...+-(1 sigma):|| -1.1E+01 +- 2.04E+01 |
| [ |
|[Minimum Detectable Conc. ....:|| 6.40E+01

|Total Propagated Uncertainty :|| 2.04E+01

| [l |
|Contamination Ratio % .......:|| -6.5E+01 |
[Contamination Activ Ratio ...:|| 3.39E-01
|Concentration to Sigma Ratio :|| -5.3e-01
|Concentration to TPU Ratio ..:|| -5.3E-01

| Il l
[Units wveveveviieiinnanaeaeaz|| pCi/sample |
| | |
| Il I
T

|NOTES:

|Required MDC is 5000.00 pCi/sample




Duratek Inc
OTHER ENVIRON-DUR

BMS-T-23
. THE DETERMINATION OF H-3 IN ENVIRONMENTAL MATRICES
Lab Sample Number _ | 5445-15 Sample Type _Smear SM03
Prepared By on Reference Date/Time APR-30-2003 12:00

LIQUID SAMPLE
Balance Number:

1. Density of Original Sample* (d) g/mL
2. Aliquot Taken for H-3 Analysis (A1) g
' = < g4 55
3. Volume of Aliquot A2 = (A1/d ) (A2) i mL
4. Volume of H,O Added to Aliquot
(if aliquot < 25mL) (A3) mL
5. Final Volume in Flask (A2 + A3) a8 | goYo mL

*Required for DOE, Analytics, NU, or non-affiliate samples

Balance Number: SOLID SAMPLE
1. Aliquot taken for H-3 Analysis

(use 1 for pipes) (B1) g
2. Weight of H added to Aliquot (B2) g
3. Weight of acids added to Aliquot (B3) g
4. Final Weight of liquid in Flask (B2 + B3) (B4) g

TRANSFER OF H-3
Balance Number: F30560
1. Weight of Vial and H-3 (W1) g
2. Weight of Empty Vial (W2)
3. Weight of H-3 (W1 - W2) (W3) g
WEIGHT OF ORIGINAL RAW MATERIAL TO BE USED FOR REPORTING PURPOSES:
1. DOE, Analytics, NU or non-affiliate Liquid (W3/d) mL
2. Liquid (Undiluted)# (W3*F) g
3. Liquid (Diluted) (W3*A2/A4) g
4. Solid (B1*W2/B4) g
5. Liquid (Direct Aliquot) (W3J/F or d) g/mL
\ ‘ LIQUID SCINTILLATION ANALYSIS
]

Count Date 7 (165 LKB # z Counted By (e%)
Recount Date LKB # Counted By

# F = 0.98 for undiluted liquid samples preserved with 80 mL of acid per gallon;
F = 1 for untreated liquid samples

DESELF 371.2, REV. 19 H-3, 3000
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ENVIRONMENTAL LABORATORY

[

I .

| . LIQUID SCINTILLATION ACTIVITY CONCENTRATION REPORT
L

Printed on: 07/10/2003 15:43:14 BATCH ID : HO0710035.658
LKBCALC.EXE Rev. 1.4 LAB SAMPLE NO: L5445-15
Radionuclide analyzed .: H-3 Sample Description: LIQUID
Analysis System ....... : LKB Unit No. 2 Sample Type: S

Analysis Date/Time ....: 07/10/2003 3:52

Analysis Performed by .: emm

Spectrum File .........: PARAMO2\H55
Position in Batch .....: 017

Recovery Percentage ...: 100.0

Sample Volume/weight ..: 0.12482439 sample

Decay Factor ..........: 9.89E-01 (//‘

Reference Date ........: 04/30/2003

Reference Time ........: 12:00

T 1T

I [ H-3

| [

|Counting time (min.) ........:]| 9.889

|G Factor ...eeveveirnnannnnnnz]| 1.65E+00

e 427.60

[Detector Efficiency .........:|| 0.3554

[Cross talk ratio ............t]] 1.84E+00

|calibration Date ............: 01/15/2002

I

|Background CPM ...+-(1 sigma): 17.19 +- 1.31

|Gross CPM ........ +-(1 sigma): 16.07 +- 1.27
-1.17 +- 2.03

[Activity Conc. ...+-(1 sigma):

|
|

[Net CPM .......... +-(1 sigma):|
I
|| -1.2E+01 +- 2.09E+01
|

|Minimum Detectable Conc. ....:| 6.58E+01
| Total Propagated Uncertainty :| 2.09E+01
I |

|Contamination Ratio % .......:| 4.34E+01
|contamination Activ Ratio ...:] -2.5E-01
|Concentration to Sigma Ratio :| -5.8E-01
|Concentration to TPU Ratio ..:| -5.8E-01
| |

|

L :|| pCi/sample
l
L

/"

[NOTES:

|Required MDC is 5000.00 pCi/sample




BRISTOL-MYERS SQUIBB APPENDIX D
FINAL STATUS REPORT

TAB 2

BMS FSS Report Appendix D REVISION 0



CALIBRATION INFORMATION

CALIBRATION DATE

SOFTWARE VERSION

DETECTOR DESCRIPTION

EFFICIENCY FILE

POSITION

GEOMETRY DESCRIPTION

CALIBRATION STANDARD ID

ENERGY RANGE OF CAL.

PERFORMED BY

REVIEWED BY

YELF 1207.1, REV. 1

10/15/94

APT

Detector 2

ARS1S002.EFF

N/A

47 mm diameter single air filter in petri dish

R42054-M

59.54 to 1836.01 keV

E. Moreno

‘GW DATE /e/ff



FEFXEFEELE LR LR R EF XXX RS FHFEFXFX XSS
¥ YAWKEE ATOMIC ELECTRIC COMFANY %
* GAMMA AMALYSIS SYSTEM *
¥ EFFICIEHCY CALIBRATION PROGRAM  #
FAEXREXE RN LR RS R FF XX R XX EEXEFEXEXH XX

File Hame: 288882

Run Description: AIRS-1 CALIERARTIOHN
Operator: EMH

Analwsis performed Wsing “CALIEBRATEY Rew. 1

letector # 2

EHERGY CRHLIEBRATIOHN

C 5t ored voa l ue = 2
Zero offset: AB = -,2456% ke
Slope: ALl = 1.880822 keVrschannel
Energy calibration date = 181594

Counted on 18893

EMERGY CkeWa 145 35z 311 1451 &

HET CFS 1.44E-83 &.36E-B3 6. 838E-684 2.22E-83 0.88E+B8
VARIAHMCE 1.23E-82 1.44E-82 2.96E-B3 2.65E-83 8. 80E+B0H
EHERGY (ke a 5] 5] 5] 5]
HET CPZ H.86E+88 6.80E+88 8.88E+098 G.88E+00 8.80E+00
VARIAMCE 6.88E+80 6.08E+80 H.H88E+B8 E.G8E+80 8.00E+00

CALIERATION SOURCE DATH

Count Date: 18-15-94 19:51
Reference date: 24 1794
Elapsed hours: £,1563E+683

-
o)
)

Source I.I. Humber: SEDz.8111e

Feak Energy Std. Rate Cort. Rate Halt Life

Humber CkeVl Cgam-sec? Lgam-sseck Chaysl
1 59.54 1897a 1z2 157861.85
b gg.6x3 623a 47 464 .84
3 122.06 S7368 33 276.98
4 165.85 €126 19 137.66
5 391.69 28864 48 115.18
3 661,65 241848 265 11819,.59
7 g9g8.82 68586 1z& 186.68
g 1173.22 33898 337 1925.23
9 1836.081 64288 135 186. 68



-

- AL I E

EATI OH

I

ATH

o, Pif.
fon Hiwd -
Gilcduked frew

2.1
2.6
0.5
- 067
+0.28
-0.08
(34
FO. (6

FEAK SERRCH FARAMETERS
Senzitivity =  7.600 Feak Sensitiwvity
Max_pkwidth = 12 Max. # of channels in peak
Termination = 1.14 Feak termination fraction
Talerance = 5.684 ke¥ tolerance for library match
COUNTINHG TIME = 5499 SEC LETECTOR 2
Address= Energy Het. Easeline # 0Of
Feak # Channel Chehn Caunt Count Yariance Channelszs

1 58.95 58.72 6953 12517 24553 &

2 gr.ve 27.S5 29441 EEED D188 5

] 121.85 121.63 28956 SBoe 38269 5]

4 165,65 165, 44 13853 4764 2178avr S

5 391.67 291,51 153688 3991 24296 &

& 6El.56 gEl. 55 55959 2798 £1539 )

7 893, 8¢ g92.81 18598 2621 23858 &

& 11vz.22 117223 IVEav 1488 48548 v
_____________ Sl et gese s des e Gl
CEMTROIDS ADDED

Energuy Het Baszeline Centroid Variance
Feak Mo, Ckela Count Count Channel Het Cts
1 S8.vz EEBRIE 12518 59.14 Q2E5E
2 av.55 28449 4168 &8v.96 44761
EFFICIEHCY CALIERATION COEFFICIEHTS
EFF. = 1-I[ LB2314%E~(-2,84570) + 48, 78539E~0 1.82292)]
Erergy Obzerwved Standard One-sigma Calculated
Clkels Efficiency Dewviation % errar Efficiency % Diff
58.72 1.812E-681 4.536E~-64 443 1.812E-81 .81
87.55 1.475E-@1 8.112E-64 . 556 1.481E-81 -.44
122.86& 1.587E-81 1.872E-63 LETE 1.549E-81 2.38
1565.85 1.264E-4a1 1.430E-683 1.131 1.358E-81 -6.81
391.69 &.287E-82 5.932E-04 955 6.332E-82 -2.988
EE1.65 3.845E-62 1.785E-64 4473 3.733E-B2 2.91
g98.82 2.651E-62 2.202E-64 . 831 2.735E-82 -3.16
1173.22 2.831E-82 1.889E-G4 « 536 2.0881E-82 -2.48
1836.61 1.367E-82 1.394E-G4 1.6826 1.317E-B2 3.64



ABOVE CALIBRATION IN USE From [O)f5 /74 TO

Efficiency coefficients and date stored under geomstrw code AIRS-1

%WM Ppfe. ~6.81% e“j Yobearee (s accoptble 48
- Coldbstn. score ung o seld ety feee
cunded abce Ve o deteckr end-cep.



—— — — —— — ——————— ——————————_—— — —————— ——— - ———————————————————————————————————— ——

EFFICIENCY FILE: ARS1S002.EFF
ID.: 47 mm glass fiber filter in petri dish

————————— ———————— — —————————_————" ——— —————————————————————————— - ————————————————— ———

E =1/[2.31e-002*En"-2.05e+000 + 4.08e+001*En~1.02e+000] 10/15/94 00:00
(Where En = Energy in MeV)

Enerqgy Efficiency

59.5400 1.0120E-001

88.0300 1.4750E-001
122.1000 1.5870E-001
165.8500 1.2640E-001
391.6900 6.2070E-002
661.6500 3.8450E-002
898.0200 2.6510E-002
1173.2200 2.0310E-002
1836.0100 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>