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BRISTOL-MYERS SQUIBB APPENDIXC 
FINAL STATUS REPORT . 

TABLE OF CONTENTS 

Sample ID Date Laboratory 10 Remarks Tab 
Tank Vault #1 12/12/02 L5188-01 B-124 Tank Vault West Side 1 


BMS-DOI00-00l 10/31/02 L5188-04 B-124 Valve Pit #1 1 


BMS-DOI00-002 10/31/02 L5188·05 B-124 Valve Pit #2 1 


BMS-D0100-003 12/17/02 L5188·02 B-124 Tank Vault #3 1 


BMS-DOI00 004 12/19/02 L5 I 88·03 B·J24 Tank Vault #4 1 


BMS-E0200-001 10/22/02 L5188·06 Soil Sample 1 


BMS-E0200-002 10/22/02 L5188-07 Soil Sample 1 


BMS-E0200 003 10/22/02 L5188-08 Soil Sample 1 


BMS-2600-018 2/6/03 L5186-01 Soil Sample 2 


BMS-2600-024 2/6/03 L5186-02 Soil Sample 2 


BMS-2600-034 2/6/03 L5 I 86-03 Soil Sample 2 


BMS-2600 035 2/6/03 L5186-04 Soil Sample 2 


BMS-2600-040 2/6/03 L5186-05 Soil Sample 2 


BMS-2600-067 2/7/03 L5186-06 Soil Sample 2 


BMS-2600-069 2/7/03 L5186·07 Soil Sample 2 


BMS-2600-095 2/6/03 L5186-08 Soil Sample 2 


BMS-2600-099 2/6/03 L5 I 86-09 Soil Sample 2 


BMS-2600 107 2/6/03 L5186-IO Soil Sample 2 


BMS-2600 164 2/7/03 L5186-11 Soil Sample 2 


BMS-2600-170 2/10/03 L5186-12 Soil Sample 2 


BMS-2600-241 2/13/03 L5186-13 Soil Sample 2 


BMS-2600-259 2/6/03 L5186-14 Soil Sample 2 


BMS-2600-278 2/13/03 L5186-15 Soil Sample 2 


BMS-2600-338 2/5/03 L5186-16 Soil Sample 2 


BMS-2700-003 1/28/03 L5185-01 Soil Sample 3 


BMS-2700-005 1/28/03 L5 1 85·02 Soil Sample 3 


BMS-2700-009 1/28/03 L5185-03 Soil Sample 3 

BMS-2700- 013 1/28/03 L5185-04 Soil Sample 3 

BMS-2700-038 1/28/03 L5185-05 Soil Sample 3 

BMS-2700-040 1/28/03 L5J85-06 Soil Sample 3 

BMS-2700-058 1/28/03 L5185-07 Soil Sample 3 


BMS-2700 060 1/28/03 L5185·08 Soil Sample 3 


BMS-2700-090 2/25/03 L5185-09 Soil Sample 
 3 

BMS-2700-094 2/6/03 L5185-IO Soil Sample 3 

BMS FSS Rept App C Cover Page & TOC.doc REVISION 0 



BRISTOL-MYERS SQUIBB APPENDIXC 
FINAL STATUS REPORT 

Sample ID 
BMS-2700-101 


BMS 2700-112 


BMS-2700-140 


BMS-2700-144 


BMS-2700 145 


BMS-2700-164 


BMS-SM-391 


BMS-SC-141 


BMS-A0300 1 


BMS-A0300-2 


BMS-A0300 3 


BMS-A0300-4 


BMS-A0300-5 


BMS-A0300 6 


BMS-A0300-7 


BMS-A0300-8 


BMS-A0300 9 


BMS-A0300-10 


BMS-A0300 11 


BMS-A0300-12 


BMS-A0300-13 


BMS-A0300 14 


BMS-A0300-15 


BMS-A0300-16 


BMS-A0300 17 


BMS-E0200-21 


BMS-E0200 55 


BMS-E0200-116 


BMS-E0200-129 


BMS-E0200 135 


BMS-E0200-180 


BMS-E0200-260 


BMS-E0200-281 


BMS-E0200-362 


BMS-E0200 371 


Date 
2/6/03 

1/28/03 

1/28/03 

1/28/03 

1/28/03 

1/28/03 

2/21/03 

12/18/02 


3/21/03 


3/21/03 I 


3/21/03 


3/21/03 


3/21/03 


I 3/21/03
I 


3/21/03 

3/21/03 

3/21/03 

3/21/03 

3/21/03 

3/21/03 

3/21/03 

3/21/03 

3/21/03 

3/21/03 

3/21/03 

3/26/03 

3/26/03 

3/26/03 

3/26/03 

3/26/03 

3/26/03 

: 3/26/03 

3/26/03 

3/26/03 

3/26/03 

Laboratory ID 
LSI8S-11 

LS185-12 

LS18S-13 

L5185-14 

LS18S-15 

L5185-16 

L5185-17 

L5185-18 

L5187-01 

LS187-02 

LS187-03 

L5187-04 

LS187-0S 

L5187-06 

L5187-07 

L5187-08 

LS187-09 

LS187-1O 

LS187-11 

L5187-12 

LS187-13 

LS187-14 

LS187-1S 

LS187-16 

L5187-17 

L5348-01 

L5348-02 

LS348-03 

L5348-04 

L534S-0S 

LS34S-06 

L5348-07 

LS34S-0S 

L5348-09 

L534S-1O 

Remarks Tab 
Soil Sample 3 


Soil Sample 
 3 


Soil Sample 
 3 


3 


Soil Sample 3 


Soil Sample 3 


Soil Sample, Rm ISO Trench 3 

12.16' from wall, 3S" deep 

Soil Sample 

~INITEC Cave Smear 3 


iRoom IS0/1S2 Soil 4 


Room IS0/152 Soil 4 


Room IS0/1S2 Soil 4 


Room IS0/152 Soil 4 

I 


Room IS0/1S2 Soil 4 


Room IS0/152 Soil 4

I 


Room IS0/ IS2 Soil 4 


Room IS0l1S2 Soil 4 

I 


Room 150/152 Soil 4 


Room 1501152 Soil 4 


Room 1501152 Soil 4 


Room 1501152 Soil 4 


Room IS0l1S2 Soil 4 


Room 150l1S2 Soil 4 


Room 150/152 Soil 4 


Room 150/152 Soil 4 


Room 1501152 Soil 4 


Soil Package EO 1 00 5 


Soil Package EO 100 5 


Soil Package EO 100 5 


Soil Package EO 100 
 5 


Soil Package EO 100 
 5 


5 


Soil Package EO 1 00 


Soil Package EOIOO 

5 


5 


Soil Package EO 1 00 


Soil Package EO 1 00 

5 


Soil Package EO 1 00 I 
 5 

i 
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BRISTOL-MYERS SQUIBB 

FINAL STATUS REPORT 


Sample 1D Date 
BMS-E0200-402 3/26/03 

BMSE0200-552 3/26/03 

BMS-E0200-592 3/26/03 

BMS-E0200 658 3/26/03 

BMS E0200 693 3/26/03 

BMS-E0200 726 3/26/03 

Laboratory 10 
L5348-II 

L5348-12 

L5348-13 

L5348-14 

L5348-15 

L5348-16 

APPENDIXC 


Remarks Tab 

Soil Package EO I00 5 

Soil Package EO I00 5 

Soil Package EO 100 5 

Soil Package EO 100 5 

Soil Package EO 100 5 

Soil Package EO I00 I 5 

BMS FSS Rept App C Cover Page & TOC.doc iii REVISION 0 



DURATEK, INC. 

DATA PACKETS 


Samples 

L5188-0 1 - L5188-08 


A 

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 
(ENVIRONMENTAUBIOASSAY SAMPLES) 

Client Name: ..::O:..::U::.:RA..::..;.T:..::E::::K..:......___________ Name/Address of Client Representative: 

Client Purchase Order/Contract: _______________ (Person(s) who should receive the results) _________________ 

Date of Shipment: _--=2:;.:/2::..;1c.;:I2=.=O..::;.O,;;:...3_________ 


Program: REMP [] Non-REMP [] Phone: Fax: 


Requested Turnaround Time (TAT): [] Standard [] Rush (COST MULTIPLlE.R MA Y APPL y) 

Working Days (SPECIFY NUMBE.R) 

Radiological Analyses (Check All That Apply) I...~~eny
-..,.....-,-----,------r---------.-----~:::_-:-:----:::--::--:-----__.r__--+,__,r_r_,_T""T cmP«;l~ 

r- Collection Pertod iii i ~7 T 

,. 
.•. ~ ' ... ,.: II 

(All DateslTimes Must Reflect EST or EDT) ~ ·,a f. 

0 z 

~ I~ I lSN 

02 t4,Cf6 '0\ 

--"',..' ­ ~7r"-Sample Type 

Soil 
oIJ.JL~v.. 

Station and 
Description 

TANK VAULT WEST SIDE#1 

~tartDate 
(If Applicable) 

.I::. ...... 
r 

C >.. .. ::3 
0 (II 11> 0
:E 0 >­ J: 

Stop Date 
(Required) 

.I::. ....C .... 
c r 

>.. .. ::3 
0 (II 11> 0
:E 0 >­ J: 

12 12 02 I~~I" 
- ­

Mid-point Date 
(If Applicable) 

- ...... 
IIC L-i >­
~mg >.... ::3 

:E ~ ~ ~ 

~ 

Total § ) 
Sample ,!!IJ ~ ~ 
Amount « &l ~ \l1::l 
Sh ' II> '" to I::

Ipped "'!II"­'" III E ..... N '<t 

(Specify Units) a~ ~ ~ (f ~ ~ ~ ~ ~ 
X 

'<t ~ 

~ ~ ll~ ~ m I~J '" .... ~ a 11l '~Il to ~ ~ ~ .. ' ..i 0.''' .. &! 
.- .... ~ .- ;;I~ lil ~ E ~.@ ••.•~•.••• g}·.IEE ~ 
'<t .., '" '<t N N C'l '<t " ",'': .. -JI. m aL~. 
~ N ~ N N N ~ '" '" 'c '" ~ ,.'" '.r:i!;'" .J!!. 
..;:i~ ~ £ ~ ~ en t:. ~ :51~ El ;J~ ~§ ri::§:t) 

·"L. 

02 

02 
tit­
0 

Soil 

Soil 

BLDG 124 UNDER TANK VAULT D0100113 

BLDG 124 UNDER TANK VAULT 00100#4 

12 

12 

17 

19 

02 

02 
xl I I I I I I I I I I I I I I I Iqllqll 
X ' .. 

02 Soil BLDG 124 VALVE PIT #1 00100 10 31 02 X '" " 

... ". I 
02 Soil BLDG 124 VALVE PIT #2 00100 10 31 021 \ Ix .,. 

" 

02 Soil E0200#1 10 22 02 IX •••••••• 

'" 
r 

Soil E0200#2 10 22 02 IX I 

Soil E0200#3 10 22 02 Ix •••••••• 

•••••••• 
........i

,',' .... " 
.' .. 

",. t 
,., 

•••• 
, ,.. 

···..1 

FRAMATOME 
RADIUMf\..EPA ACCf'~ 

AA-228(PROC.13OO)~J;~ 
AA-228_EPA (pROC, 1311) APR 04 2003~5'1 <t~ H31LL (BETAIGAMMA) 

1·131lL (GAS PROPORTIONAL) 
i\fi\.;,~, I 

OTHER ---.:-.=~-' --­

DESELF 605.1, REV. 13 (Major) 



FRAMATOME ANP DE&S ENVIRONMENTAL LABORATORY SAMPLE SUBMISSION fORM 
(10 efR 50/61 SAMPLES)

J)VJ-Ld.dz- ;}a;~1Client Name: Name/Address of Client Representative: 

Client Purchase Order/Contract No.: ~..,. (Person(s) who should receive the results) 

Date of Shipment: \iiJ ~ee ~ H.O..cW C~'A t:J f LU-:1l..oelr . 
Shipping Method: Phone #: () IIIJI{- Fax#: ..l..--'-________ 

Requested Turnaround Time: 0 Standard o Rush (cost multiplier may apply) 

_ Working Days (specify number) 

Collection Period 

Start Date 
(If Applicable) 

~ 
~1~1~lll~I~I~ll ~1~1~ll 

I.;l-I/~ 10, Ie: 
1).111 10). 

-:Mtj 1)-1/11 1",;1­
,,'1111 ID 1 3 /10)­

J, Jit If) 13/1p)­

E0200 #1 /0122102 


/0 

10 

'i.> •. .•. )'\" ••··'>i .••••. '•.......... CHAIN'OFC\JSJOPY > ·.··'>·flJ:iJ:.OTf{EATMENT/COMMENTS Jt{..AB"ACC~PJANce~·SJAMp 

Collected By: Phone Number: ( ) 
FRAMATOME Atn.: ,.

Relinquished By: DatelTime: ACCEPTED 

Received By: Il.DH OatelTime: ).;,:.?£_ o~ 

E-LAB Comments: FEB 2 5 2003~'-'i -5t>~" ),_.--_. MONITORED JY: ~b"-......-.-.-".--~Anlot#: 

DESELF 605.2, Rev. 13 (Major) 

I 



• Client: Duratek, Inc 
Project: Bristol Myers Squibb 

Duratek Purchase Order # 15313 

Samples Collected by 
Betty Kjos & Doug Kjos, Duratek 

CHAIN OF CUSTODY RECORD , .­ ... 
FRAMATOM.. 

ACC!;', 

FEB 2 5 2003 
MONITC·:·, ·l(~\~. 

Duratek, Inc. 
628 Gallaher Road 
Kingston, Tn. 37763 

Project Manager: Paul Ely 
(732)-519-3341-office 
(865)-4I4-1973-cell 

Page 1 of 1 

Sample ID 
(]) ...... 
co 
"0 

(]) 

E 
:;:; 

x 
';': ...... 
co 
E 

(]) 
>
:;:; 
ro 
>..... 
(]) 
1/1
(]).... 
0. 

..... 1/1o .... .... (]) 

(]).~ 
..oro 
E1: 
:J 0 
C u 

Remarks 

Tank Vault West Side#1 12·12·02 S N/A 1 

Bldg. 124 Under Tank 
Vault 00100 #3 

12·17·02 S N/A 1 

Bldg. 124 Under Tank 
Vault 00100 #4 

12·19·02 S N/A 1 

Bldg. 124 Valve Pit #1 
00100 

10·31·02 S N/A 1 

Bldg. 124 Valve Pit #2 
00100· 

10·31·02 S N/A 1 

E0200 #1 10·22·02 S N/A 1 

E0200 #2 10·22·02 S N/A 1 I 

1-...... 
E0200 #3 

-----------­

10·22·02 S N/A 1 
....... 

, 

~~ 
Relinquisbed by: ~ 

Date: 

C-c!-l>3 
Date: 

Time: 

093'0 
Time: 

Received by: 

Received by: 

Relinquished by: 

Date: ITime: 

Date: 

IRemarks: 

Time: Received 
by: 

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



A Framatome ANP 

FRAMATOME ANP Login Chain of Custody Report (In01) 
Apr. 04, 2003 

03:30PM 

Login Number: L5188 

Account: 00435 Duratek Inc 

Project: OTHER ENVIRON-DUR Duratek Other Environmental 

Laboratory Client Collect Receive Due Start Date 
Sample Number Sample Number Date Date Date Comments 

L5188-01 TANK VAULT 12-0EC-0212:00 21-FEB-03 

Page: 1 

Volume 

of 1 

Soil 

L5188-02 

S GAMMA SPECTROME Hold: 

BLDG124 UNDER TANI< 17-0EC-02 12:00 21-FEB-03 

Soil 

L5188-03 

S GAMMA SPECTROME Hold: 

BLDG124 UNDER TANI< 19-DEC-02 12:00 21-FEB-03 

Soil S GAMMA SPECTROME Hold: 

L5188-04 BLDG124 VALVE PIT 31-0CT-0212:oo 21·FEB-03 

Soil S GAMMA SPECTROME Hold: 

L5188·05 BLDG124 VALVE PIT 31·0CT-0212:00 21·FEB-03 

Soil S GAMMA SPECTROME Hold: 

L5188-06 E0200#1 22·0CT·02 12:00 21-FEB-03 

Soil 

L5188-07 

S GAMMA SPECTROME Hold: 

E0200#2 22-OCT-0212:00 21-FEB-03 

Soil 

LS188-08 

S GAMMA SPECTROME Hold: 

E0200#3 22-OCT -02 12:00 21·FEB-03 

Soil S GAMMA SPECTROME Hold: 

Signature : _--'-'~"-='''--'''~~'''-.;;''''':~:''=--'-_____ 

Date: --.....'fl-._-_c.(..t....--_t13_____ 



A Environmental Laboratory 
29 Research Drive FRAMATOME ANP Westborough, MA 01581 

April 10,2003 

Duratek Inc 

c/o Bristol Meyers Squibb 

Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

ATT: Paul Ely 

Dear Paul Ely: 

Framatome-ANP Environmental Laboratory received the samples listed below from your company on 21·FEB-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 CllentlD Site Referens;e Date Lab Saml!le # Analliis RIgyesled 

Soil TANK VAULT WEST SIDE #1 12-DEC-0212:oo L5188-01 GAMMA SPECTROMETRY 

Soil BLOG124 UNDER TANK VAULT 00100#3 17-0EC-0212:oo L5188-02 GAMMA SPECTROMETRY 

Soil BLDG124 UNDER TANK VAULT 00100#4 19-0EC·02 12:00 L5188-03 GAMMA SPECTROMETRY 

Soil BLDG124 VALVE PIT #100100 31-0CT-0212:00 L5188-04 GAMMA SPECTROMETRY 

Soil BLDG124 VALVE PIT #2 00100 31-0CT·02 12:00 L5188-05 GAMMA SPECTROMETRY 

Soil E0200#1 22-0CT-0212:00 L5188-06 GAMMA SPECTROMETRY 

Soil E0200#2 22-0CT-02 12:00 L5188-07 GAMMA SPECTROMETRY 

Soil E0200#3 22-0CT·02 12:00 L5188·08 GAMMA SPECTROMETRY 

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, 

Notes: 
c: 

mailto:Sakshi.Punjabi@Framatome-anp.com


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Ouralek Inc 
Customer Duralek Inc 	 Report Date 04/29103 clo Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 02121/03 Bldg 115. One Squibb Drive 


New Brunswick. NJ 08903 


Lab. Sample No. L5188-01 Client 10 TANK VAULT WEST SIDE #1 Product GAMMA SPECTROMETRY 

Reference Date 12/12102 Analysis Date 04121103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 -Sigma 1 Sigma MOC MDC Flags 


(pCl/g) 	 (pCllg) (pCI'g) (pCl/g) 

AcTh-228 1.59BE+00 +/- 3.7E-02 8.8E-02 1.5E-01 	 be 

Ag-108m -B.5E-03 +/- 7.9E-03 7.9E-03 2.7E-02 

Ag-110m -1.2E-02 +1- 1.7E-02 1.7E-02 6.0E-02 

Ba-140 -2.7E+01 +/- 3.6E+01 3.6E+01 1.2E+02 

Be-7 -4.2E-01 +1- 4.1E-01 4.1E-01 1.4E+00 

Ce-141 2.8E-01 +/- 2.2E-01 2.2E-01 7.1E-01 

Ce-144 8E-03 +/- 6.6E-02 6.SE-02 2.2E-01 

Co-57 1.12E-02 +/- 9.0E-03 9.0E-03 3.0E-02 

Co-58 -2.5E-02 +1- 3.1E-02 3. 1E-02 1.1 E-01 

Co-SO 4.6E-03 +/- 9.6E-03 9.6E-03 3.2E-02 3.8E-02 

Cr-51 2.1E+OO +/- 1.7E+00 1.7E+00 5.5E+00 

Cs-134 -3E-03 +/- 1.0E-02 1.0E-02 3.5E-02 

Cs-137 -6.7E-03 +/- 9.2E-03 9.2E-03 3.1E-02 1.1E+OO 

Fe-59 -1.3E-01 +/- 1.4E-01 1.4E-01 4.9E-01 

1-131 -7.9E+02 +/- 6.3E+02 6.3E+02 2.1E-1-03 

K-40 3.199E+01 +/- 3.9E-01 1.6E+00 3.BE-01 	 be 

La-140 OE+OO +1- 1.9E+01 1.9E+01 6.5E+01 

Mn-54 2.9E-02 +/- 1.0E-02 1.0E-02 3.3E-02 

NI>-95 2.4E-01 +/- 1.SE-01 1.6E-01 5.2E-01 

Ru-103 -9.5E-02 +/- 8.3E-02 8.4E-02 2.9E-01 

Ru-106 -3E-02 +/- 1.1E-01 1.1 E-01 3.6E-01 

Sb-124 OE+OO +/- 6.4E-02 6.4E-02 2.2E-01 

51>-125 1.9E-02 +/- 2.5E-02 2.5E-02 8.3E-02 

5e-75 -1.9E-02 +/- 2.3E-02 2.3E-02 7.6E-02 

Zn-65 8.9E-02 +{- 6.2E-02 6.2E-02 2.0E-01 

Zr-95 5.6E-01 +/- 3.2E-01 3.2E-01 1.0E+00 

Flags: 	 a The measured MDC Is greater than the required MOC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. iu~·E1zJ03 
c Peak was found ~Raimondi 

Sample Control Manager Reporting Level Ratio: 

c: 	 ~"AILED 

MAY 2 2003 

FfoIArviATOMt:. ANP 

ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508·898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 04130/03 
 c/o Bristol Meyers Squibb 
Attention Paul Ely 	 Receipt Date 02121/03 Bldg 115. One Squibb Drive 

New Brunswick. NJ OS903 

Lab. Sample No. L518S-02 Client 10 BLDG124 UNDER TANK VAULT 00100#3 Product GAMMA SPECTROMETRY 

Reference Date 12117102 Analysis Date 04/2S/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MDC MOC Flags 


(pCi/g) 	 (pCl/g) (pCi/g) (pCi/g) 

AcTh-228 3.71E-01 +/- 2.9E-02 3.5E-02 1.01:-01 	 be 

Ag-10Sm -5.2E-03 +/- a.2E-03 6.2E-03 2.21::-02 

Ag·110m -2.1E-02 +/- 1.2E-02 1.2E-02 4.5E-02 

Ba-140 3E+00 +/- 2.7E+01 2.7E+01 9.5E+01 

Be-7 -5.2E-01 +/- 3.0E-01 3.0E-01 1.1E+00 

Ce-141 -1.9E-01 +/. 1.SE-01 1.8E-01 S.2E-01 

Ce-144 -6.5E-02 +/- S.4E-02 6.4E-02 2.2E-01 

Co-57 2.22E-02 +/- 8.2E-03 8.3E-03 2.7E-02 

Co-58 -9E-03 +/- 2.2E-02 2.2E-02 7.91:-02 

C0-80 -2E-03 +/- a.9E-03 B.9E-03 2.5E-02 3.8E-02 

Cr-51 -1.4E+00 +/- 1.5E+OO 1.5E+00 5.2E+00 

CS-134 4.6E-02 +/- 2.6E-02 2.6E-02 8.6E-02 

Cs-137 7.7E-03 +/- 7.7E-03 7.7E-03 2.6E-02 1.1E+OO 

Fe-59 -SE-02 +/- 1.1E-01 1.1E-01 4.0E-01 

1-131 -3.7E+02 +/- 5.8E+02 5.8E+02 2.0E+03 

K40 1.439E+01 +/- 3.1E-01 7.8E-01 2.3E-01 	 bc 

La-140 -2E+00 +/- 1.6E+01 1.6E+01 5.4E+01 

Mn-54 -1.15E-02 +/- 9.0E-03 9.0E-03 3.3E-02 

Nb-95 3.7E-02 +/- 9.0E-02 9.0E-02 3.1E-01 

Ru-103 1.01E-01 +/- 5.8E-02 5.8E-02 1.9E-01 

Ru-106 -8.7E-02 +/- 7.8E-02 7.8E-02 2.8E-01 

Sb-124 4E-03 +/- 4.11:-02 4.11:-02 1.5E-01 

Sb-125 -1.8E-02 +/- 2.1E-02 2.1E-02 7.4E-02 

Se-75 -2.61:-02 +/- 1.7E-02 1.7E-02 6. 1 E-02 

Zn-65 -2.6E-02 +/- 4.1E-02 4.1E-02 1.4E-01 

Zr-95 3.7E-02 +/- 8.3E-02 8.3E-02 2.8E-01 

Flags: 	 a The measured MDC Is greater than the required MOC Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. bv...~ 5Jz-/o3
c Peak was found 

J.M. Raimondi~!1AILED 
Sample Control Manager Reporting Level Ratio: 

MAY 2 2003 
c: 

r-l1io'.MA1"OMI:. ANi=' 
ENVIRONMENTA~ '.AS 

a.-.. --- _..-.,... 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04129/03 
 c/o Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 02121103 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5188·03 Client 10 BLDG124 UNDER TANK VAULT 00100#4 Product GAMMA SPECTROMETRY 

Reference Date 12/19/02 AnalYSis Date 04/21103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +!- 1 ·Sigma 1 Sigma MDC MDC Flags 


(pCifg) 	 (pCi/g) (pCI!g) (pCifg) 

AeTh·228 3.5E-01 +1- 2.1E-02 2.7E-02 8.7E-02 bc 


Ag-108m -2.5E-03 +/- 4.6E-03 4.6E-03 1.6E-02 


Ag-110m -2.5E-02 +/- 1.0E-02 1.0E-02 3.7E-02 


830140 7E+OO +/- 1.3E+01 1.3E+01 4.4E+01 


Be-7 OE+OO +/- 2.1E-01 2.1E-01 7.OE-01 


Ce-141 -i.7E-01 +1- 1.3E-01 1.3E-01 4.4E-01 


Ce-144 -2.3E-02 +/- 4.0E-02 4.0E-02 1.3E-01 


Co-57 5.2E-03 +/- 5.0E-03 5.OE-03 i.7E-02 


Co-58 -2E-03 +/- 1.7E-02 1.7E-02 5.9E-02 


Co-50 -3.iE-03 +1- S.1E-03 6.1E-03 2.1E-02 3.8E-02 


Cr-51 4.2E-01 +1- 9.1E-01 9.1E-01 3.1E+OO 


Cs-134 -1.7E-02 +/- 2.1E-02 2. 1 E-02 7.1E-02 


Cs-137 -1.SE-03 +1- 5.9E-03 5.9E-03 2.0E-02 1.1E+OO 


Fe-59 1.4E-02 +1- 8.1E-02 8.1E-02 2.7E-01 


1-131 SE+01 +/- 2.1E+02 2.1E+02 7.0E+02 


K-40 2.055E+01 +/- 2.SE-01 1.1E+OO 2.4E-01 be 


La-140 -2.9E+OO +/- 7.6E+OO 7.6E+OO 2.6E+01 


Mn-54 7.4E-03 +/- 7. 1 E-03 7.2E-03 2.4E-02 


Nb-95 5.1E-02 +/- 8.9E-02 8.9E-02 3,OE-01 


Ru-103 -1.2SE-01 +1- 3.9E-02 4.0E-02 1.4E-01 


Ru-106 -4.1E-02 +1- S.3E-02 6.3E-02 2.1E-01 


Sb-i24 -4.7E-02 +/- 4.1E-02 4.1E-02 1.5E-01 


Sb-125 3E-02 +/- 1.6E-02 i.6E-02 5.2E-02 


Se-75 1E-03 +1- 1.2E-02 1.2E-02 3.9E-02 


Zn-65 9.4E-02 +/- 3.3E-02 3.4E-02 i.iE-01 


Zr-95 -i.SE-01 +,- 4.9E-01 4.9E-01 1.6E+OO 


Flags: 	 a The measured MDC is greater than the required MDC Approved by 
b The activity concentration Is greater than three times its one sigma counting uncertainty. ~5J'Z.-P}
c Peak was found 

~~AILED ~imondi 
Sample Control Manager Reporting Level Ratio: 

MAY 2 2003 
c: 

r'HAiviATuME ANP 
ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04129/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 02121/03
Receipt Date 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5188-04 CllentlD BLDG124 VALVE PIT'1 D0100 Product GAMMA SPECTROMETRY 

Reference Date 10131/02 Analysis Date 04/21/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCl/g) 	 (pCI/g) (pCl/g) (pCl/g) 

AcTh-228 8.S1E-01 +/- 2.5E-02 4.9E-02 9.4E-02 	 bc 

Ag-108m 2.3E-03 +/- 5.0E-03 5.01:-03 1.7E-02 

Ag-110m -5E-03 +/- 1.31:-02 1.3E-02 4.4E-02 

Ba-140 OE+oo +/- 2.6E+02 2.6E+02 8.7E+02 

Be-7 -3E-02 +1- 4.2E-01 4.2E-01 1.4E+00 

Ce-141 -1.D4E+00 +/- 4.9E-01 5.0E-01 1.7E+00 

Ce-144 1.48E-01 +/- 5.1E-02 5.1E-02 1.6E-01 

Co-57 6E-03 +/- 6.6E-03 6.6E-03 2.2E-02 

Co-58 -3.1E-02 +/- 3.0E-02 3. 1 E-02 1.1E-01 

C0-60 1.8E-03 +/- 6.7E-03 6.7E-03 2.3E-02 3.8E-02 

Cr-S1 1.6E+00 +/- 3.5E+00 3.5E+00 1.2E+01 

Cs-134 -9.6E-03 +/- 7.5E-03 7.5E-03 2.6E-02 

Cs-137 -5.4E-03 +/- 6.4E-03 6.4E-03 2.2E-02 1.1E+OO 

Fe-59 -2.2E-01 +/- 1.7E-01 1.7E-01 6.1E-01 

1-131 -8E+03 +/- 1.6E+04 1.6E+04 5.4E+04 

K-40 1.12E+01 +/- 2.2E-01 6.0E-01 3.0E-01 	 bc 

La-140 1.2E+02 +/- 1.2E+02 1.2E+02 3.9E.+02 

Mn-54 -7E-04 +/- 9.7E-03 9.7E-03 3.3E-02 

Nb-95 -3.1E-01 +/- 2.8E-01 2.8E-01 9.6E-01 

Ru-103 3E-02 +/- 1.2E-01 1.2E-01 4.1E-01 

Ru-106 3.7E-02 +/- 8.3E-02 8.3E-02 2.8E-01 

Sb-124 -8.5E-02 +/- 7.7E-02 7.7E-02 2.8E-01 

Sb-125 -1.9E-02 +/- 1.8E-02 1.8E-02 6.0E-02 

Se-75 -2.6E-02 +/- 2.0E-02 2.0E-02 6.8E-02 

Zn-65 2.3E-02 +/- 4.5E-02 4.5E-02 1.5E-01 

Zr-95 1.4E-01 +/- 4.0E-01 4.0E-01 1.3E+00 

Flags: a The measured MDC Is greater than the required MOC 
b The activity concentration Is greater than three times its one sigma counting uncertainty. 

c Peak was found 

_ • AP~vedby 

tM..~ slz.JO) 
~ 

J.M. Raimondi 

Reporting Level Ratio: MAILED Sample Control Manager 

c: MAY 2 2003 

~HJ.\MAlOM~ ANP 
ENVIRONMENTAL LAB 



A 	 Environmental laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Ouratek Inc 

Customer Ouratek Inc Report Date 04123103 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 02121/03 	 Bldg 115. One Squibb DrIve 

New BrunswiCk. NJ 08903 

Lab. Sample No. L518B-05 Client 10 BLDG124 VALVE PIT #2 00100 Product GAMMA SPECTROMETRY 

Reference Date 10131/02 Analysis Date 04/22103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MDC Flags 


(pCilg) 	 (pCI/g) (pCilg) (pCI/g) 

ACTh-228 1.96E-01 +/- 2.3E-02 2.5E-02 9.6E-02 be 


Ag-10Bm -4.3E-03 +/- 4.9E-03 4.9E-03 1.7E-02 


Ag-110m -2E-03 +/- 1.2E-02 1.2E-02 4.2E-02 


Ba-140 1.1E+02 +/- 2.0E+02 2.0E+02 6.9E+02 


8e-7 BE-02 +/- 4.0E-01 4.0E-01 1.3E+00 


Ce-141 4E-01 +/- 2.7E-01 2.7E-01 8.8E-01 


Ce-144 8.9E-02 +1- 4.6E-02 4.6E-02 1.5E-01 


Co-57 7.7E-03 +/- 5.9E-03 5.9E-03 1.9E-02 


C0-58 4E-03 +/- 2.9E-02 2.9E-02 9.9E:-Q2 


Co-GO 7.5E-03 +/- 6.5E-03 6.5E-03 2.2E-02 3.8E-02 


Cr-51 -2.3E+00 +/- 3.2E+00 3.2E+00 1.1E+01 


Cs-134 3.4E-02 +/- 3.0E-02 3.0E-02 9.9E-02 


Cs-137 -2E-04 +/- 5.9E-03 5.9E-03 2.0E-Q2 1.1E+00 


Fe-59 -2.5E-01 +/- 1.BE-01 1.9E-01 6.4E-01 


1-131 9E+03 +1- 1.6E+04 1.6E+04 5.4E+04 


K-40 2.126E+01 +1- 2.8E-01 1.1E+00 2.SE-01 be 


La-140 1E+01 +/- 1.1E+02 1.1E+02 3.BE+02 


Mn-54 -B.6E-03 +/- 8.5E-03 B.5E-03 3.0E-02 


Nb-95 -4E-02 +/- 1.7E-01 1.7E-01 5.9E-01 


Ru-103 -3.5E-02 +/- 9.6E-02 9.6E-02 3.3E-01 


Ru-106 -2.7E-02 +/- 7.4E-02 7.4E-02 2.5E-01 


Sb-124 -2.7E-02 +/- 6.6E-02 6.6E-02 2.4E-01 


Sb-125 1E-02 +/- 1.7E-02 1.7E-02 5.6E-02 


Se·75 1.5E-02 +/- 1.6E-02 1.6E-02 5.2E-02 


Zn-65 3.1E-02 +/- 3.8E-02 3.8E-02 1.2E-01 


Zr-95 -7E-02 +/- 1.1E-01 1.1E-01 3.9E-01 


Flags: 	 a The measured MOC Is greater than the required MOC 
b The activity concentration Is greater than three times Its one sitf'"l'GQUnting Wlcertalnty. 

c Peakwasfound ! MARoED 
Sample Control Manager Reporting level Ratio: APR 2 9 2003 

c: 	 ;';'HAMA"COMe: AJ\JP 
ENVIRONMENTAL LAB 
-~ 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Ouratek Inc 

Customer Duratek Inc Report Date 04123103 
 clo Bristol Meyers Squibb 

Attention Paul Ely 02121/03
Receipt Date 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5188-06 Client 10 E0200#1 Product GAMMA SPECTROMETRY 

Reference Date 10122/02 Analysis Date 04121103 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCltg) 	 (pCl/g) (pCl/g) (pCUg) 

AcTh-228 1.452E+00 +/- 3.9E-02 B.3E-02 1.3E-01 	 be 

Ag-108m 6.9E-03 +/- 8.1E-03 8.1E-03 2.7E-02 

Ag-110m 2E-02 +1- 1.9E-02 1.9E-02 6.4E-02 

Ba-140 4E+02 +/- 5.2E+02 5.2E+02 1.7E+03 

Be-7 9.3E-01 +/- 7.3E-01 7.3E-01 2.4E+00 

Ce-141 5.4E-01 +/- 7.0E-01 7.0E-01 2.3E+00 

Ce-144 OE+OO +/- 1.0E-01 1.0E-01 3.4E-01 

Co-57 -2E-02 +/- 1.3E-02 1.3E-02 4.4E-02 

Co-58 -3.9E-02 +1- 4.9E-02 4.9E-02 1.7E-01 

C0-60 3.7E-03 +/- 9.5E-03 9.5E-03 3.3E-02 3.BE-02 

Cr-51 1.69E+01 +1- 7.1E+00 7.1E+00 2.3E:+01 

Cs-134 3.7E-02 +/- 3.9E-02 3.9E-02 1.3E-01 

Cs-137 -2.1E-02 +/- 1.0E-02 1.0E-02 3.7E-02 1.1E+00 

Fe-59 -3.9E-01 +/- 3.2E-01 3.2E-01 1.1E:+00 

1-131 9E+03 +/- 5.3E+04 5.3E+04 1.8E+05 

K-40 2.743E+01 +/- 4.1E-01 1.4E+00 3.2E-01 	 be 

La-140 6.8E+02 +/- 3.0E+02 3.0E+02 9.6E+02 

Mn-54 1.9E-02 +/- 1.4E-02 1.4E-02 4.6E-02 

Nb-95 -1.4E-01 +/- 3.4E-01 3.4E-01 1.2E+00 

Ru-103 3.6E-01 +/- 1.9E-01 1.9E-01 6.1E-01 

Ru-106 -3E-01 +/- 1.1E-01 1.1E-01 4.0E-01 

Sb-124 -1.1 E-01 +/- 1.0E-01 1.0E-01 3.9E-01 

Sb-125 3.5E-02 +/- 2.9E-02 2.9E-02 9.5E-02 

Se-75 -5.9E-02 +/- 3.2E-02 3.3E-02 1.1E-01 

Zn-65 -7.8E-02 +1- 7.1E-02 7.1E-02 2.4E-01 

Zr-95 OE+OO +/- 1.2E+00 1.2E+00 3.9E+00 

Flags: 	 a The measured MDC Is greater than the required MDC Approved by, ( 

b The activity concentration Is greater than three times Its one s',"nn::etf1'f"II~~~L_ ~~. tfrzq £n 
c Peak was found .~ '<:j .J.M. Raimondi 

Reporting Level Ratio: APR 2 9 2003 Sample Control Manager I
c: 	 .-~f~~~8_. 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 04123103 clo Bristol Meyers Squibb 

Attention Paul Ely 02/21103
Receipt Date 	 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. L5188-07 Client 10 E0200#2 Product GAMMA SPECTROMETRY 

Reference Date 10/22/02 Analysis Date 04121/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/. 1 -Sigma 1 Sigma MOC MOC Flags 


(pClIg) 	 (pCl/g) (pCllg) (pCltg) 

AcTh-228 1.095E+OO +/- 3.4E-02 6.5E-02 1.3E-Ol 	 bc 

Ag-108m -7.7E-03 +/- 7.5E-03 7.5E-03 2.6E-02 

Ag-110m -2.4E-02 +/- 1.7E-02 1.7E-02 5.9E-02 

88-140 -2.2E+02 +/- 4.7E+02 4.7E+02 1.SE+03 

Be-7 3.5E-01 +/- 6.8E-01 6.8E-Ol 2.3E+OO 

Ce-141 2.2E-01 +/- 6.2E-01 6.2E-01 2.1E+OO 

Ce-144 -2.9E-01 +/- 1.5E-01 1.5E-01 5. 1E-01 

C0-57 -1.4E-02 +/- 1.0E-02 1.0E-02 3.5E-02 

Co-58 1.27E-01 +/- 4.3E-02 4.3E-02 l.4E-Ol 

Co-SO -2.7E-03 +/- 7.6E-03 7.6E-03 2.7E-02 3.8E-02 

Cr-51 -6.6E+OO +/- 5.7E+OO 5.7E+00 2.0E+01 

Cs-134 1E-04 +/- 8.9E-03 8.9E-03 3.0E-02 

Cs-137 -5.5E-03 +/- 7.9E·03 7.9E-03 2.8E-02 1.1E+OO 

Fe-59 -3E-02 +/- 2.8E-01 2.8E-Ol 9.5E-Ol 

1-131 -2.2E+04 +/- 4.3E+04 4.3E+04 1.SE+05 

K-40 2.062E+Ol +/- 3.4E-01 1.1E+00 2.9E-Ol 	 be 

La-140 -3E+01 +/- 2.6E+02 2.6E+02 8.8E+02 

Mn-54 OE+OO +/- 1.2E-02 1.2E-02 4.2E-02 

Nb-95 -4.3E-Ol +/- 3.0E-01 3.0E-01 1.0E+OO 

Ru-l03 -2.4E-01 +/- 1.8E-01 1.SE-01 6.3E-01 

Ru-106 -1.48E-Ol +/- 9.9E-02 1.0E-Ol 3.SE-01 

Sb-124 S.2E-02 +/- 8.7E-02 8.7E-02 3.0E-01 

Sb-125 -2.1E-02 +/- 2.3E-02 2.SE-02 7.8E-02 

Se-75 -2.2E-02 +/- 2.9E-02 2.9E-02 9.71:-02 

Zn-65 -9.4E-02 +/- 6.2E·02 6.3E-02 2.11:-01 

Zr-95 2.3E-01 +/- 6.9E-Ol 6.9E-01 2.3E+00 

Flags: 	 a The measured MDC is greater than the required MOC Approved by 

b The activity concentration Is greater than three times its one Slg~ --~~ Lffz..({(O"'3 
c~~~ 	 /'~ ~-I J.M. Raimondi 

Reporting Level Ratio: APR 2 9 za03 I Sample Control Manager 

c: ~;~~.~fA~I~B j 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro,MA 01581 
508-898-9970 

Ouratek Inc 

Customer Ouratek Inc Report Date 05/06/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 02121/03
Receipt Date 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5188-08 ClientlD E0200#3 	 Product GAMMA SPECTROMETRY 

Reference Date 10/22102 Analysis Date 05102/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCl/g) 	 (pCl/g) (pCl/g) (pCllg) 

AcTh-228 8.39E-01 +1- 4.1E-02 5.9E·02 1.4E-01 	 bc 

Ag-108m 2.3E-03 +1- 8.1E-03 8. 1 E-03 2.8E-02 

Ag-11 Om 2.2E-02 +/- 2.0E·02 2.0E-02 6.6E·02 

8a-140 6.5E+02 +1- 8.8E+02 8.8E+02 3.0E+03 

Be-7 1.5E+OO +f- B.1E-01 8.1E-01 2.6E+OO 

Ce-14l 1.l4E+OO +/- 8.6E-01 8.6E-01 2.8E+OO 

Ce-144 -7E-02 +/- 1.0E-01 1,OE-01 3.SE-01 

Co-S7 -1.2E-02 +1- 1.3E-02 1.3E-02 4.4E-02 

Co-S8 -6,1 E-02 +/- 5.0E-02 5.0E-02 1,8E-01 

Co-60 -S.9E-03 +/- 9.1E-03 9. 1 E-03 3.3E-02 3.SE-02 

Cr-S1 -1.3SE+01 +/- S.7E+OO S.8E+00 3.1E+01 

Cs-134 3.SE-02 +/- 3.7E-02 3.7E-02 1.2E-01 

Cs-137 -9. 1 E-03 +/- 9.6E-03 9.6E-03 3.4E-02 1.1E+OO 

Fe-59 -3E-02 +1- 3.2E-01 3.2E-01 1.1E+OO 

1-131 -SE+04 +/- 1.4E+OS 1.4E+05 4.7E+OS 

K-40 1.815E+01 +1- 3.SE-Ol 9.BE-01 3.2E-01 	 bc 

La-140 -3.9E+02 +1- S.3E+02 5.3E+02 1.9E+03 

Mn-54 3.1E-02 +1- 1.3E-02 1.3E-02 4.2E-02 

Nb-95 -1.2E-01 +1- 4.4E-01 4.4E-01 1.5E+OO 

Ru-103 2.SE-01 +1- 2.2E·01 2.2E-01 7.3E-01 

Ru-106 -SE-02 +/- 1,1 E-01 1.1 E-01 4.0E-01 

Sb-124 -1.2E-01 +/- 1.0E-01 1.0E-01 4.1E-01 

Sb-125 1.7E-02 +/- 2.9E-02 2.9E-02 9.9E-02 

5e-75 3.1E-02 +1- 3.3E-02 3.3E-02 1.1 E-01 

Zn-65 -3.4E-02 +1- 6.7E-02 6.7E-02 2.3E-01 

Zr-95 -4.3E+01 +1- 1.7E+01 1.7E+01 5.6E+01 

Flags: 	 a The measured MDC is greater than the required MOC Approved by 
b The activity concentration is greater than three times Its one sigma counting uncertainty. Qu.:i2." S (I-z.{ 03 
c Peak was found 

J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: MAILED 

c: 	
MAY 1 3 2003 
FRAMATOMI: ANP 

ENVIRONMENTAL LAB 



----------------

------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L~5:..:.1~8&-o~1-=--________ 	 Count by Date: ________ 
(if required) 

Client: Duratek Inc 	 Delay Date: ~~~~----------- (if required) 
Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: TANK VAULT WEST SIDE #1 

Collect Start DatelTime: 

Collect Stop Date1Time: .....:1:.=2;",.-1:..=;2:...;-0::.;:2;",.1:..=;2:.:.,::0:...:0:....-_________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): cs-137,1.1; Co-6O .038 

CHEMISTRY INFORMATION 

Liquid Data 	 SolidlSedimenUSoil 

_____ g/mLDensity: Total Sample Weight: ------g
(if required) (if required) 

Total Sample Weight: 	 WetWejght:------~g 	 -----9
(if required) 

Dry Weight: Aliquot Weight: ------g -----9 

Aliquot Weight: --I-'/'.L!J!::;32~·<fL-·_ 9 
VegetationIDried Aquatic Animals Data 

Fllter/Smear DataWet Weight: -----g 
Volume:

Dry Weight: ------g 
Units:

Aliquot Weight: -----g 

Sample Geometry: 

Work Group ID: Run ID: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 
III (" rl>(

Count DatefTime: 4 \ 11 \(}1I('1 b1.4 Det No.: .....:~'---_ Spectrum No.: ____ 

Counted by: ~ 

Recount Date1Time: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome AN? DE&S 
Results Data Report 

Required MDC(s}: Co-60,38;Cs-137,1100; 

Sample rd 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS188-01 
TANK VAULT 

WEST S 1 DE fIl 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

12/12/02 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

132.4 

132.4 
.1324 

WTIS 
SOlLA.LIB 
EMPTY 

Page 1 



L5188-01 analyzed by emm1461 on 04/25/2003 
*****~************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

**************************************************7**************************** 


LSN: L5188-01 

Sample ID: NONE Code: 1116805 

;~~~~~~;-;~~~~~----~;/~;/;~~;-~;~~~~~~-ql~~~~~;~~~-;~~~~~----~~/;~/;~~;-~~~;;~~~ 

Sampling Stop: 12/12/2002 12:00:00 I Decay Time. 3.12E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs/I Live Time 60000 Sec 
Sample Size . . . . . . . 1.32E-001 kg I Real Time . . . . . . .. 60053 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ......... 1116805.~pc 

Detector #: 5 (Canberra SN 6953483 Inst-l Detector #5) . 
Energy(keV)= 0.00 + 0.661*Ch + 1.74E-07*ChA2 + 0.00E+00*ChA3 04/21/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.00E+OO*En A3 02/28/2003 

Where En = Sqrt(Ener9Y in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-----------------------------------------------,-------------------------------­
1 53.54 81. 00 0 80 132 2408 1.12 a NET< CL 

HiResid 
2 58.16 88.00 0 80 132 2408 1.13 b NET< CL 

HiResid 
3 63.53 96.12 188 55 88 1445 0.63 c HiResid 
4 74.84 113.23 2154 91 129 3065 1. 20 a 
5 77.11 116.67 3032 88 113 2554 1. 02 b 
6 84.24 127.45 377 65 102 2102 1.17 a 
7 87.24 131. 98 1116 70 102 2102 1. 06 b 
8 89.92 136.05 758 76 117 2522 1. 20 c 
9 92.87 140.50 1828 91 131 2942 1. 49 d 

10 99.42 150.42 92 54 87 1681 0.86 e 
11 105.46 159.54 123 76 124 2613 1. 03 NET< CL 
12 128.95 195.09 325 74 119 2403 1. 29 
13 143.75 217.47 171 66 106 2072 0.88 
14 153.60 232.37 162 79 129 2627 0.89 
15 185.94 281. 30 1518 82 119 2245 1. 46 
16 197.82 299.27 113 59 95 1683 1. 24 a 
17 199.31 301. 51 76 37 58 842 0.62 b 
18 209.30 316.62 521 68 106 1919 1. 33 
19 235.87 356.81 113 41 64 919 0.81 a 
20 238.57 360.91 6739 97 86 1378 1. 21 b 
21 241.55 365.40 1342 69 97 1608 1.52 c 
22 270.04 408.51 665 62 93 1380 1. 79 
23 277.19 419.32 335 59 93 1360 1. 95 Wide Pk 
24 295.10 446.40 2063 63 71 929 1. 33 a 
25 300.07 453.92 434 48 71 929 1. 22 b 

Page 001 



-------------------------------------------------------------------------------

L5188-01 analyzed by emm1461 on 04/25/2003 
===============================================;================================ 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

26 327.77 495.82 333 66 105 1517 1. 22 
27 338.25 511. 68 1245 64 87 1208 1. 38 
28 351.83 532.21 3336 80 91 1214 1. 38 
29 365.90 553.49 30 44 73 897 0.60 NET< CL 
30 402.65 609.07 57 28 45 453 0.92 a 
31 409.23 619.02 174 35 53 566 1. 04 b 
32 439.56 664.89 83 54 88 1012 1. 57 NET< CL 
33 462.95 700.27 343 50 76 857 1. 52 
34 510.77 772.59 2102 65 77 820 2.43 Wide Pk 
35 558.28 844.43 -4 43 71 750 0.12 NET< CL 
36 583.14 882.02 2090 62 69 705 1. 50 
37 609.23 921.47 2361 62 65 661 1. 68 
38 665.50 1006.57 24 27 44 417 0.51 NET< CL 
39 727.23 1099.90 370 40 58 577 1. 77 
40 740.61 ll20.14 78 44 71 700 2.13 
41 755.03 ll41. 93 13 32 52 476 0.44 NET< CL 
42 768.36 1162.09 188 26 36 293 1. 09 a 
43 772.28 1168.01 80 24 36 293 1.16 b 
44 785.82 ll88.48 75 33 52 476 1. 22 
45 794.87 1202.17 227 30 43 362 1. 53 a 
46 802.43 1213.60 32 19 29 207 0.83 b 
47 830.74 1256.41 29 19 29 212 0.84 a NET< CL 
48 835.30 1263.29 72 25 39 319 1. 37 b 
49 860.67 l301.65 328 35 50 4ll 1. 83 
50 881.51 1333.15 12 33 53 469 0.38 NET< CL 
51 911.21 1378.06 1410 51 57 512 1. 60 
52 934.13 1412.71 98 33 51 435 1. 33 
53 964.80 1459.07 281 29 39 301 1. 59 a 
54 968.97 1465.37 816 37 39 301 1. 62 b 
55 1000.94 1513.71 50 30 47 388 1. 24 
56 ll20.29 1694.12 481 42 58 524 1. 83 
57 1155.28 1747.01 46 34 55 478 1. 40 NET< CL 
58 1238.18 1872.30 148 38 60 560 1. 64 
59 1281.39 1937.61 8 22 35 243 0.23 NET< CL 
60 1377.57 2082.97 155 25 35 206 2.60 a 
61 1385.81 2095.42 50 17 26 138 1. 65 b 
62 1408.21 2129.27 36 23 36 227 1. 01 
63 1460.92 2208.93 7471 89 34 190 2.13 
64 1588.33 2401. 45 64 21 32 190 1. 52 
65 1621.00 2450.80 27 15 23 104 1. 86 a 
66 1630.88 2465.73 48 14 19 81 1. 43 b 
67 1660.89 2511.08 32 19 29 132 4.30 Wide Pk 
68 1729.79 2615.17 118 18 24 92 2.16 
69 1764.69 2667.90 450 27 26 llO 2.00 
70 1847.69 2793.29 53 17 26 108 1. 52 
71 2103.57 3179.81 121 19 26 109 3.92 Wide Pk 
72 2204.77 3332.65 129 18 23 93 2.47 
73 2447.79 3699.62 38 16 24 89 2.26 
74 2614.62 3951.52 836 31 18 51 2.68 
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L5188-01 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . . .. EMPTY05.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

===============~=============================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 53.54 o 80 132 7312 282 441 
3 63.53 188 55 88 27 59 97 NET<CL 
4 74.84 2154 91 129 2014 95 138 
5 77.11 3032 88 113 2948 90 117 
6 84.24 377 65 102 300 67 107 
7 87.24 1116 70 102 1045 73 108 
9 92.87 1828 91 131 1343 93 141 

13 143.75 171 66 106 87 68 111 NET<CL 
15 185.94 1518 82 119 1192 85 128 
16 197.82 113 59 95 -70 63 104 NET<CL 
18 209.30 521 68 106 484 71 111 
20 238.57 6739 97 86 6559 100 96 
24 295.10 2063 63 71 1950 66 81 
27 338.25 1245 64 87 1245 65 91 
28 351.83 3337 80 91 3115 82 99 
34 510.77 2102 65 77 695 71 108 
35 558.28 -4 43 71 -50 46 77 NET<CL 
36 583.14 2090 62 69 2011 64 75 
37 609.23 2361 62 65 2214 65 73 
39 727.23 370 40 58 349 42 61 
46 802.43 32 19 29 -25 23 38 NET<CL 
49 860.67 328 35 50 326 37 53 
51 911.21 1410 51 57 1334 53 62 
54 968.97 816 37 39 786 39 44 
55 1000.94 50 30 47 16 32 52 NET<CL 
56 1120.29 481 42 58 453 43 61 
60 1377.57 155 25 35 147 26 38 
63 1460.92 7471 89 34 7349 90 43 
64 1588.33 64 21 32 66 22 34 
69 1764.69 451 27 26 418 28 31 
70 1847.69 53 17 26 50 19 30 
74 2614.62 836 31 18 739 32 27 
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L5188-01 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 
,SEEKER LIB R A R Y SEA R C H RES U L T 8 Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

**********************************************~******************************** 

Library File:. ... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) .. .. 8.0 
Minimum Score .. ..... . 0.65 I Decay Correction. .... .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

==============================================:================================= 

Pk. Energy Net Expected Peaks % Abn. 
No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

1 53.54 7312 Pb-214 46 7 of 7 100.00 1.00 
4 74.84 2014 Pb-214 596 7 of 7 100.00 1.00 

Pb-212 1284 5 of 6 99.30 0.99 
Tl-208 127 7 of 9 98.43 0.98 

5 77.11 2948 Pb-214 1023 7 of 7 100.00 1. 00 
Pb-212 2265 5 of 6 99.30 0.99 

6 84.24 300 Tl-208 70 7 of 9 98.43 0.98 
7 87.24 1045 Cd-l09 1 of 1 100.00 1. 50 

Pb-212 1237 5 of 6 99.30 1. 49 
8 89.92 758 Cd-109 1 of 1 100.00 1. 50 
9 92.87 1343 AcTh-228 509 18 of 36 91. 21 0.91 

Th-234 1 of 2 58.74 0.59 LowScore 
10 99.42 92 AcTh-228 159 8 of 36 98.43 1. 48 

Np-239 a of a 0.00 Decay 
1120DEsc o of o 0.65 

12 128.95 325 AcTh-228 477 18 of 36 98.43 1. 48 
14 153.60 162 AcTh-228 146 18 of 36 94.77 1. 45 
15 185.94 1192 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 78.03 0.78 
17 199.31 76 Unknown 
18 209.30 484 AcTh-228 617 18 of 36 97.47 1. 47 

Np-239 o of o 0.00 Decay 
19 235.87 113 Unknown 
20 238.57 6559 Pb-212 8261 5 of 6 99.30 0.99 
21 241. 55 1342 Pb-214 874 7 of 7 100.00 1. 00 

La-140 o of a 0.00 Decay 
22 270.04 665 AcTh-228 422 18 of 36 94.15 0.94 
23 277.19 335 Tl-208 276 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.05 Low8core 
Np-239 o of o 0.00 Decay 

24 295.10 1950 Pb-214 1950 7 of 7 100.00 1. 50 
25 300.07 434 Pb-212 428 5 of 6 99.30 1. 49 
26 327.77 333 AcTh-228 327 18 of 36 95.62 1. 46 

Bi-212 4 4 of 13 82.79 0.83 
La-140 o of a 0.00 Decay 

27 338.25 1245 AcTh-228 1115 18 of 36 94.77 1. 45 
28 351. 83 3115 Pb-214 5098 7 of 7 100.00 1. 00 
30 402.65 57 Unknown 

8e-75 1 of 5 6.62 0.57 LowScore 
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-------------------------------------------------------------------------------

L5188-01 analyzed by emm1461 on 04/25/2003 
;====?========================================================================= 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


31 409.23 174 AcTh-228 185 18 of 36 95.62 1. 46 

33 462.95 344 AcTh-228 349 18 of 36 95.62 1. 46 


Sb-125 1 of 8 12.82 0.13 LowScore 
34 510.77 131 Annil 1 of 1 100.00 1. 50 Split 
77 510.77 565 TI-208 565 7 of 9 100.00 1. 50 AutoAdd 
36 583.14 2011 Tl-208 2016 7 of 9 100.00 1. 50 
37 609.23 2214 Bi-214 2474 14 of 33 91. 20 1. 41 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.65 

39 727.23 146 1238SEsc 0 of 0 0.65 Split 
76 727.23 202 Bi-212 202 4 of 13 100.00 1. 50 AutoAdd 
40 740.61 78 Unknown 

Mo-99 0 of 0 0.00 Decay 
42 768.36 188 Bi-214 210 14 of 33 95.56 1. 46 

Pa-234 1 of 2 26.32 0.26 LowScore 
43 772.28 80 AcTh-228 84 18 of 36 95.62 1. 46 

TeI-132 0 of 0 0.00 Decay 
44 785.82 21 Bi-212 53 4 of 13 100.00 1. 50 Split 
75 785.82 54 Pb-214 54 7 of 7 100.00 1. 50 AutoAdd 
45 794.87 227 AcTh-228 245 18 of 36 95.62 1. 46 

Cs-134 1 of 9 46.67 0.47 LowScore 
48 835.30 72 Mn-54 1 of 1 100.00 1. 50 

AcTh-228 90 18 of 36 97.47 1. 47 

49 860.67 326 Tl-208 221 7 of 9 100.00 1. 50 

51 911.21 1334 AcTh-228 1328 18 of 36 95.62 1. 46 

52 934.13 98 Bi-214 116 14 of 33 96.71 1. 47 

53 964.80 281 AcTh-228 238 18 of 36 94.15 1. 44 

54 968.97 786 AcTh-228 755 18 of 36 95.62 1. 46 


Sb-124 1 of 13 1. 04 0.01 LowScore 
56 1120.29 453 Bi-214 476 14 of 33 93.27 1. 43 
58 1238.18 148 Bi-214 174 14 of 33 96.71 1. 47 
60 1377.57 147 Bi-214 110 14 of 33 91.20 1. 41 
61 1385.81 50 Bi-214 21 14 of 33 90.67 1. 41 

Ag-llOm 1 of 15 9.17 0.59 LowScore 
62 1408.21 36 Bi-214 66 14 of 33 98.05 1. 48 

Cs-Sum 1 of 6 25.00 0.75 

63 1460.92 7349 K-40 1 of 1 100.00 1. 50 

64 1588.33 66 AcTh-228 112 18 of 36 98.43 1. 48 

65 1621. 00 27 Bi-212 45 4 of 13 100.00 1. 50 

66 1630.88 48 AcTh-228 58 18 of 36 96.48 1. 46 

67 1660.89 32 Bi-214 27 14 of 33 91. 20 1. 41 

68 1729.79 118 Bi-214 67 H of 33 91. 20 1. 41 

69 1764.69 418 Bi-214 348 14 of 33 91.20 1. 41 

70 1847.69 50 Bi-214 45 14 of 33 91. 20 1. 41 

71 2103.57 121 2615SEsc () of 0 0.65 

72 2204.77 129 Bi-214 94 14 of 33 91.20 1. 41 

73 2447.79 38 Bi-214 27 14 of 33 91. 20 1. 41 

74 2614.62 739 Tl-208 807 7 of 9 100.00 1. 50 
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L5188-01 analyzed by emm1461 on 04/25/2003 
*****~************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5188-01 

Sample 10: NONE 

Sampling Start: 12/12/2002 12:00:00 
Sampling Stop: 12/12/2002 12:00:00 
Buildup Time ... O.OOe+OOO Hrs 
Sample Size . . 1.32e-001 kg 
Collection Efficiency .. 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Code: 1116805 

Counting Start: 04/21/2003 16:23:45 
Decay Time. . 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

3.12e+003 Hrs 
60000 Sec 
60053 Sec 

.1116805.spc 

Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Efficiency File: WT1SS005.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=1/[5.28E-03*En A -3.33E+00 + 1.03E+02*EnA 7.42E-Ol] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
================================================================================ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E 

Nuclide (keV) 

Pb-214 Average:x 
53.23 
74.81 
77.11 

241. 98 
295.21 
351.92 
785.91 

Tl-208 Average:x 
84.90 

277.35 
510.84 
583.14 
860.37 

2614.66 
Cd-lOg 88.03 
AcTh-228 Average:x 

93.35 
99.45 

129.08 
154.20 
209.28 
270.23 
327.64 
338.32 
409.51 
463.00 

Concentration 

(pCi/kg 


1.44E+03 +- 2.81E+01 
2.30E+05 +- 8.86E+03 

1.D. · 
1. O. · · 

2.23E+03 +- 1. 15E+02 
1. 45E+03 +- 4.93E+01 
1. 36E+03 +- 3.59E+01 
1.45E+03 +- 1.24E+03 
1. 55E+03 +- 3.85E+01 

1. O. .· · 
1.88E+03 +- 3.32E+02 

1. D. · 
1.56E+03 +- 4.99E+01 
2.28E+03 +- 2.61E+02 
1. 48E+03 +- 6.36E+01 

1. D. · · 
1. 60E+03 +- 3.72E+01 

1. D. · 
9.15E+02 +- 5.33E+02 
1. 08E+03 +- 2.47E+02 
1. 74E+03 +- 8.52E+02 
1. 24E+03 +- 1.82E+02 
2.48E+03 +- 2.32E+02 
1.60E+03 +- 3.I8E+02 
1.72E+03 +- 9.05E+01 
1.48E+03 +- 2.96E+02 
1.55E+03 +- 2.2SE+02 

MOA Flags Notes 

* · · 
2.79E+04 +* 

· 
· · 

3.27E+02 +* 
1. 23E+02 +* 
8.78E+01 +* 
4.11E+03 + 

. * · · 
· · · 

1.05E+03 +* 
. 

1.19E+02 +* 
7.68E+02 +* 
1.14E+02 +* 

* 

· 
1. 75E+03 + 
7.98E+02 +* 
2.80E+03 + 
5.76E+02 +* 
7.06E+02 +* 
1. 02E+03 +* 
2.54E+02 +* 
9.25E+02 +* 
6.99E+02 +* 
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L5188-01 analyzed by emm1461 on 04/25/2003 
=====~========================================================================= 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

Nuclide 

Ce-141 
Ra-226 
Pb-212 

Annil 
Bi-214 

Bi-212 

Mn-54 
K-40 
Am-241 
Co-57 
Ce-144 
Se-75 
Cr-51 
1-131 
Sb-125 
Ag-I08m 
Be-7 
La-140 
Ru-l03 
Ba-140 
Cs-134 
Ru-106 
Cs-137 
Zr-95 
Nb-95 
Co-58 
Page 007 

N 
ENERGY E Concentration 

(keV) (pCi/kg MDA 

772.17 1. 50E+03 +­ 4.41E+02 1. 39E+03 
794.70 1. 46E+03 +­ 1.93E+02 5.69E+02 
911.07 1.58E+03 +­ 6.22E+Ol 1.50E+02 
964.60 1. 85E+03 +­ 1.91E+02 5.31E+02 
969.11 1.62E+03 +­ 8.03E+Ol 1. 89E+02 

1588.00 9.34E+02 +­ 3.14E+02 1. OOE+03 
1630.40 1.31E+03 +­ 3.69E+02 1.12E+03 

145.44 N 2.75E+02 +­ 2.16E+02 7.14E+02 
186.22 3.84E+03 +­ 2.74E+02 8.34E+02 

Average:x 1. 81E+03 +­ 2.73E+Ol 
238.63 1.81E+03 +­ 2.75E+Ol 5.36E+Ol 
300.09 1.84E+03 +­ 2.03E+02 6.13E+02 
511.00 3.57E+Ol +­ 3.37E+Ol 1.11E+02 

Average:x 1.20E+03 +­ 2.90E+Ol 
609.31 1.16E+03 +­ 3.40E+Ol 7.82E+Ol 
768.36 1.07E+03 +­ 1. 47E+02 4.26E+02 
934.06 1.02E+03 +­ 3.41E+02 1.10E+03 

1120.29 1.14E+03 +­ 1. 08E+02 3.15E+02 
1238.11 1. 03E+03 +­ 2.66E+02 8.48E+02 
1377.67 1.59E+03 +­ 2.79E+02 8.41E+02 
1385.31 2.85E+03 +­ 9.87E+02 3.12E+03 
1407.98 6.61E+02 +­ 4.11E+02 1. 35E+03 
1661.28 1.44E+03 +­ 8.29E+02 2.72E+03 
1729.59 2.09E+03 +­ 3.22E+02 8.98E+02 
1764.49 1.41E+03 +­ 9.37E+Ol 2.17E·"02 
1847.42 1.33E+03 +­ 5.13E+02 1. 64E+03 
2204.22 1.63E+03 +­ 2.30E+02 6.26E+02 
2447.86 1.64E+03 +­ 6.85E+02 2.19E+03 
Average:x 4.75E+02 +­ 1.95E+02 

785.46 3.08E+02 +­ 8.50E+02 2.83E+03 
1620.62 4.92E+02 +­ 2.74E+02 8.95E+02 
727.17 4.75E+02 +­ 2.95E+02 9.70E+02 
834.83 2.95E+Ol +­ 1. 03E+Ol 3.29E+Ol 

1460.S1 3.20E+04 +­ 3.90E+02 3.84E+02 
59.54 N 1.21E+02 +­ 4.26E+Ol 1. 39E+021 

122.06 N 1.12E+Ol +­ 9.00E+OO 2.97E+Ol 
133.54 N 7.91E+OO +­ 6.55E+Ol 2.19E+02r 
264.65 N-l.88E+Ol +­ 2.25E+Ol 7.60E+Oll 
320.0S N 2.10E+03 +­ 1.67E+03 5.53E+03 
364.48 N-7.88E+05 +­ 6.29E+05 2.14E+06 
427.89 N 1.88E+Ol +­ 2.48E+Ol 8.26E+Ol 
433.93 N-S.50E+OO +­ 7.86E+OO 2.68E+Ol 
477.59 N-4.23E+02 +­ 4.07E+02 1.38E+03 
487.03 N-8.S8E+Ol +­ 1.94E+04 6.52E+04 
497.08 N-9.47E+Ol +­ 8.34E+Ol 2.85E+02 
537.32 N-2.71E+04 +­ 3.62E+04 1. 23E+05 
604.70 N-3.12E+00 +­ 1.02E+Ol 3.45E+011 
621. 84 N-2.52E+Ol +­ 1.07E+02 3.60E+02 
661.65 N-6.69E+00 +­ 9.17E+OO 3.13E+Ol 
724.18 N 5.55E+02 +­ 3.16E+02 1.04E+03P 
765.79 N 2.39E+02 +­ 1.58E+02 5.21E+02P 
810.76 N-2.49E+Ol +­ 3.06E+01 1.05E+02 

Flags Notes 

+* 
+* 
+* 
+* 
+* 
+ 
+* 
x 
+* 

* 
+* 
+* 
+ 

* 
+* 
+* 
+ 
+* 
+* 
+* 
+ 
+ 
+ 
+* 
+* 
+ 
+* 
+ 

+ 
+ j 
+ tv o~L,COr\,. 
+* 
x Ibase 
x 
x rbase 
x Ibase 
x 
x 
x 
x 
x 
x 
x 
x 
x Ibase 
x 
x 
x PIC 
x PIC 
x 



L5188-01 analyzed by emm1461 on 04/25/2003 
=====~========================================================================= 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 

Ag-llOm 884.67 N-1. 20E+01 +- 1. 74E+01 5.95E+01 x 
Fe-59 1099.22 N-1.25E+02 +- 1.44E+02 4.95E"t02 x 
Zn-65 1115.52 N 8.91E+01 +- 6.17E+01 2.03E+02P x PIC 
Co-60 1332.49 N 4.64E+00 +- 9.55E+00 3.23E+01 x 
Sb-124 1691.02 N O.OOE+OO +- 6.44E+01 2.25E+02 x 

MEASURED TOTAL: 4.40E+04 +- 1.06E+03 pCi/kg 
NOTE: * . N/S>3 # : Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

================================================================================ 

2 58.16 88.00 0 80 132 2408 1.13 Deleted 
3 63.53 96.12 27 59 97 1445 0.63 Deleted 

11 105.46 159.54 123 76 124 2613 1. 03 Deleted 
16 197.82 299.27 -70 63 104 1683 1. 24 Deleted 
17 199.31 301. 51 76 37 58 842 0.62 Unknown 
19 235.87 356.81 113 41 64 919 0.81 Unknown 
29 365.90 553.49 30 44 73 897 0.60 Deleted 
30 402.65 609.07 57 28 45 453 0.92 Unknown 
32 439.56 664.89 83 54 88 1012 1. 57 Deleted 
35 558.28 844.43 -50 46 77 750 0.12 Deleted 
38 665.50 1006.57 24 27 44 417 0.51 Deleted 
39 727.23 1099.90 146 132 217 577 1. 77 1238SEsc 
40 740.61 1120.14 78 44 71 700 2.13 Unknown 
41 755.03 1141. 93 13 32 52 476 0.44 Deleted 
46 802.43 1213.60 -25 23 38 207 0.83 Deleted 
47 830.74 1256.41 29 19 29 213 0.84 Deleted 
50 881.51 1333.15 12 33 53 469 0.38 Deleted 
55 1000.94 1513.71 16 32 52 388 1. 24 Deleted 
57 1155.28 1747.01 46 34 55 479 1. 40 Deleted 
59 1281.39 1937.61 8 22 35 243 0.23 Deleted 
71 2103.57 3179.81 121 19 26 109 3.92 2615SEsc 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

13 143.75 217.47 87N 68 111 2072 0.88 NET< CL 
78 59.54 90.08 169N 60 96 1841 1.13 LBase 
79 122.06 184.66 74N 59 96 1670 1.18 NET< CL 
80 133.54 202.03 7N 55 91 1658 1.19 NET< CL 

RBase 
81 264.65 400.35 -40N 48 79 1163 1. 28 NET< CL 

LBase 
82 320.08 484.19 52N 41 67 835 1. 32 NET< CL 
83 364.48 551. 34 -50N 40 67 821 1. 36 NET< CL 
84 427.89 647.24 27N 36 58 619 1. 40 NET< CL 
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-------------------------------------------------------------------------------

L5188-01 analyzed by emm1461 on 04/25/2003 
=====~========================================================================= 

NET/MDA PEAK RESULTS 

==============================================:================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

85 433.93 656.38 -40N 37 62 660 1. 41 NET< CL 
86 477.59 722.41 -40N 38 64 700 1. 44 NET< CL 
B7 487.03 736.68 -ON 36 60 610 1. 44 NET< CL 
88 497.08 751.88 -41N 36 60 606 1. 45 NET< CL 
89 537.32 812.73 -26N 35 58 567 1. 48 NET< CL 
90 604.70 914.63 11N 37 60 624 1. 52 NET< CL 

LBase 
91 621. 84 940.54 -8N 33 55 510 1. 54 NET< CL 
92 661.65 1000.74 -22N 30 50 491 1. 56 NET< CL 
93 724.18 1095.29 214N 122 199 798 1. 60 PIC 
94 765.79 1158.20 63N 42 67 601 1. 63 NET< CL 

PIC 
95 810.76 1226.19 -23N 28 47 411 1. 66 NET< CL 
96 884.67 1337.94 -19N 27 46 385 1. 71 NET< CL 
97 1099.22 1662.27 -25N 28 48 394 l. 86 NET< CL 
98 1l15.52 1686.91 82N 57 92 781 l. 87 NET< CL 

PIC 
99 1332.49 2014.84 ION 21 34 227 2.01 NET< CL 

100 1691.02 2556.60 ON 14 22 92 2.25 NET< CL 

c:\seeker\Results\L5188-01.RES Analysis Results Saved. 
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L5188-01 analyzed by emm1461 on 04/25/2003 
*****~************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID: NONE 

Sampling Start: 12/12/2002 12:00:00 Counting Start: 04/21/2003 16:23:45 
Sampling Stop: 12/12/2002 12:00:00 Decay Time .. 3.12E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 60000 Sec 
Sample Size . . . . . . . 1.32E-01 kg Real Time . . 60053 Sec 
Collection Efficiency . . 1. 0000 Spectrum File . .1116805.spc 

Detector #: 5 
Energy(keV)= -0.00 + 0.661*Ch + 1.74E-07*Ch A 2 + 1.74E-07*ChA 3 04/21/2003 
FWHM(keV) = 1.06 + 0.004*En + 6.14E-04*EnA2 + 6.14E-04*EnA 3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT1SS005.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/( 5.28e-03*EnA-3.33e+OO + 1.03e+02*EnA 7.42e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 
Pb-214 1.44E+03 2.81E+01 < 8.78E+01 4.33E+01 1. OOE+OO MEAS + 
Tl-208 1. 55E+03 3.85E+01 < 1.14E+02 5.43E+01 9.99E-01 MEAS + 
AcTh-228 1. 60E+03 3.72E+Ol < 1. 50E+02 7.36E+Ol 9.99E-Ol MEAS + 
Ce-141 2.75E+02 2.16E+02 < 7.14E+02 3.53E+02 6.18E-02 NET 
Ra-226 3.84E+03 2.74E+02 < 8.34E+02 4.12E+02 1. OOE+OO MEAS + 
Pb-212 1.81E+03 2.73E+01 < 5.36E+01 2.64E+01 1. OOE+OO MEAS + 
Annil 3.57E+Ol 3.37E+Ol < 1.llE+02 5.52E+01 7.81E-01 MEAS + 
Bi-214 1.20E+03 2.90E+01 < 7.82E+Ol 3.84E+Ol 1. OOE+OO MEAS + 
Bi-212 4.75E+02 1.95E+02 < 8.95E+02 4.23E+02 9.99E-01 MEAS + 
Mn-54 2.95E+01 1. 03E+01 < 3.30E+01 1.59E+01 7.49E-Ol MEAS + 
K-40 3.20E+04 3.90E+02 < 3.84E+02 1. 86E+02 1.OOE+OO MEAS + 
Am-241 1. 21E+02 4.26E+Ol < 1. 39E+02 6.84E+01 9.99E-Ol NET 
Co-57 1.12E+Ol 9.00E+OO < 2.97E+01 1.46E+Ol 7.16E-01 NET 
Ce-144 7.91E+OO 6.55E+01 < 2.19E+02 1. OBE+02 7.2BE-01 NET 
Se-75 -1.88E+Ol 2.25E+Ol < 7.60E+01 3.73E+Ol 4.70E-Ol NET 
Cr-51 2.10E+03 1. 67E+03 < 5.53E+03 2.71E+03 3.82E-02 NET 
1-131 -7.88E+05 6.29E+05 < 2.14E+06 1.05E+06 1. 30E-05 NET 
Sb-125 1. 88E+Ol 2.48E+Ol < 8.26E+Ol 4.04E+n 9.14E-01 NET 
Ag-I08m -8.50E+OO 7.86E+00 < 2.68E+01 1.31E+01 9.98E-01 NET 
Be-7 -4.23E+02 4.06E+02 < 1. 38E+03 6.78E+02 1.84E-01 NET 
La-140 -8.88E+01 1.94E+04 < 6.52E+04 3.19E+04 8.48E-04 NET 
Ru-103 -9.47E+01 8.34E+Ol < 2.85E+02 1.39E+02 1. 00E-01 NET 
Ba-140 -2.72E+04 3.62E+04 < 1. 23E+05 6.02E+04 8.48E-04 NET 
Cs-134 -3.12E+00 1. 02E+01 < 3.45E+01 1. 69E+Ol 8.87E-01 NET 
Ru-106 -2.52E+Ol 1. 06E+02 < 3.60E+02 1. 76E+02 7.82E-01 NET 
Cs-137 -6.69E+00 9.17E+OO < 3.14E+01 1.53E+01 9.92E-01 NET 
Zr-95 5.55E+02 3.16E+02 < 1.04E+03 5.16E+02 2.43E-Ol NET 
Nb-95 2.39E+02 1.58E+02 < 5.21E+02 2.55E+02 7.58E-02 NET 
Co-58 -2.49E+01 3.06E+Ol < 1.05E+02 5.l1E+01 2.79E-01 NET 
Ag-IIOm -1.20E+01 1.74E+Ol < 5.95E+01 2.89E+01 6.96E-01 NET 
Fe-59 -1. 25E+02 1.44E+02 < 4.95E+02 2.40E+02 1. 32E-01 NET 
Zn-65 8.92E+01 6.17E+01 < 2.03E+02 1.00E+02 6.91E-Ol NET 
Co-60 4.64E+00 9.55E+OO < 3.23E+01 1. 55E+01 9.54E-01 NET 
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15188-01 analyzed by emm1461 on 04/25/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA C1 ACT DECAY F1AG 
=============================================================================== 
Sb-124 O.OOE+OO 6.44E+01 < 2.25E+02 1.06E+02 2.22E-Ol NET 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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------------------

------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ..,;;;L;;,;:;5..;;..18.::.;8-::.-;;..;02"--________ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~--------
(if required) 

Project: OTHER ENVIRON-DUR 


Sample Matrix: Soil 


Sample Description: BLDG124 UNDER TANK VAUL 


Collect Start DatefTime: 


Collect Stop OatefTime: _1_2_-1_7_-0;....2_1_2_:0;,..;;0_______ 


Product: GAMMA SPECTROMETRY 


Required MOC(s): Cs-137,1.1; Co-GO .038 


CHEMISTRY INFORMATION 

Liquid Data SolidlSediment/Soll 

Density: 
(if required) 

_____ g/mL Total Sample Weight: 
(if required) 

-----9 

Total Sample Weight: 
(if required) 

-----9 Wet Weight: -----g 

Aliquot Wei9ht: -----9 
Dry Weight: -----9 

Veqetation/Drled Aquatic Animals Data 
Aliquot Weight 9 

Wet Weight: -----9 
FilterlSmear Data 

Dry Weight: -----9 
Volume: 

Aliquot Weight: -----9 
Units: 

Sample Geometry: 

Work Group ID: Run 10: 

COUNTING INFORMATION 

q ! (r12of
Count Oate/Time: OetNo.: ___ Spectrum No.: ____ 


Counted by: 


Recount OatefTime: DetNo.: ___ Spectrum No.: ______ 


Counted by: 


FORM 305.1. Rev. 18 



'-

Framatome ANP OE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

Sample Id 
Client !d 
Site 
comments 
Client 
project 
Start Date 
Collect Date 

L5188-02 
BLDG124 UNDER TANK 

VAULT 00100113 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

12/17/02 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
AcrIVITY UNITS 

g 
g 
g 
kg 

pCi 

725 

725 
.725 

WT5S 
SOILA.LIB 
EMPTY 
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L5188-02 analyzed by emm1461 on 04/28/2003 
*****~************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5188-02 ~ 
Sample ID: SOIL/SEDI Duratek Inc Code: 1187208 

--------------------------------------~---------------------------------------
Sampling Start: 12/17/2002 12:00:00 I Counting Start: 04/28/2003 17:28:08 

Sampling Stop: 12/17/2002 12:00:00 I Decay Time. 3.17E+003 Hrs 


. Buildup Time. . O. OOE+OOO HrsIf Live Time 10000 Sec 

Sample Size .. .... 7. 25E-001 kg I Real Time . 10011 Sec 

Collection Efficiency. . .. 1.0000 I Spc. File . .1187208. spc 


Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= 0.15 + 0.663*Ch + 0.00E+00*ChA2 + 0.OOE+00*ChA3 04/25/2003 
FWHM(keV) 1.19 + O.002*En + 6.36E-04*EnA2 + 0.00E+00*En A 3 03/07/2003 

Where En Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.37 95.42 44 34 55 559 0.77 NET< CL 
2 74.96 112.91 244 40 61 684 1. 27 a 
3 77.04 116.05 419 38 53 570 1. 01 b 
4 86.98 131.05 120 32 49 488 1.17 a 
5 90.14 135.82 72 27 42 391 0.79 b 
6 92.78 139.80 282 46 70 781 1. 75 c 
7 120.92 182.28 -5 35 58 567 0.78 NET< CL 
8 185.98 280.46 240 40 60 530 1. 35 
9 209.35 315.74 30 33 54 464 0.66 NET< CL 

10 238.63 359.94 934 38 38 273 1. 31 a 
11 241. 81 364.74 203 32 48 364 1. 83 b 
12 269.81 406.99 102 32 50 352 1. 57 
13 295.25 445.39 270 26 32 195 1. 22 a 
14 300.07 452.66 57 19 28 162 0.98 b 
15 338.49 510.64 139 28 42 280 1.14 
16 351.98 531.00 558 35 43 274 1. 44 
17 409.17 617 . 33 21 21 34 187 0.75 NET< CL 
18 463.24 698.94 76 23 35 170 2.27 Wide Pk 
19 510.85 770.79 354 26 30 159 2.71 Wide Pk 
20 583.11 879.85 322 25 30 145 1. 54 
21 609.36 919.48 422 27 28 132 1. 85 
22 727.62 1097.96 82 18 26 111 1. 46 
23 768.30 1159.36 14 16 26 116 0.49 NET< CL 
24 795.19 1199.94 56 18 27 106 2.28 
25 860.57 1298.62 20 15 24 95 0.86 NET< CL 
26 911.27 1375.14 243 22 27 110 1. 87 
27 933.57 1408.80 28 17 27 110 1. 28 
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L5188-02 analyzed by emm1461 on 04/28/2003 
================================================================================ 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keVl CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
--------~-------~--------------------------------------------------------------

28 969.08 1462.39 85 20 29 141 1.19 
29 1120.54 1690.99 63 18 26 109 1. 63 
30 1461.01 2204.85 2256 48 14 32 2.31 
31 1764.88 2663.48 63 11 13 26 1. 51 
32 2203.55 3325.56 19 8 12 23 1. 59 
33 2614.91 3946.41 152 13 5 3 2.97 
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L5188-02 analyzed by emm1461 on 04/28/2003 
******************************************************************************* 

SEEKER B A C K G R 0 UNO SUB T RAe T RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:... . EMPTY08.BKG (BKG Framatome ANP) 

=======================================~======================================= 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.37 44 34 55 4 34 56 NET<CL 
2 74.96 244 40 61 226 40 61 
3 77.04 419 38 53 406 38 54 
6 92.78 282 46 70 178 46 ·72 
8 185.98 241 40 60 172 40 62 

10 238.63 934 38 38 887 39 40 
11 241.81 203 32 48 193 33 48 
12 269.81 102 32 SO 104 32 51 
13 295.25 270 26 32 260 26 33 
15 338.49 139 28 42 132 28 43 
16 351.98 559 35 43 527 35 44 
19 510.85 354 26 30 106 27 40 
20 583.11 322 25 30 305 26 31 
21 609.36 422 27 28 393 27 30 
23 768.30 14 16 26 9 16 26 NET<CL 
26 911. 27 243 22 27 232 23 27 
28 969.08 85 20 29 76 20 30 
29 1120.54 63 18 26 56 18 26 
30 1461. 01 2256 48 14 2236 48 16 
31 1764.88 63 11 13 56 11 14 
32 2203.55 19 9 12 17 9 12 
33 2614.91 152 13 5 137 13 8 
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L5188-02 analyzed by emm1461 on 04/28/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. ... SOILA. LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. .. 2.00 I Decay Limit (Halflives). . ... 8.0 
Minimum Score . . .. ... 0.50 I Decay Correction.. .. . ON 

================~====:========================:================~================ 

LIBRARY SEARCH RESULTS 
================================================================================ 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.96 226 Pb-212 171 5 of 6 100.00 1. 50 
Pb-214 88 5 of 7 98.65 0.99 
T1-208 18 4 of 9 89.51 0.90 

3 77.04 99 Pb-214 158 5 of 7 98.65 0.99 Split 
36 77.04 307 Pb-212 307 5 of 6 100.00 1.50 AutoAdd 

4 86.98 120 Pb-212 173 5 of 6 100.00 1. 50 
Cd-109 1 of 1 100.00 1. 50 

5 90.14 72 Unknown 
6 92.78 109 Th-234 1 of 2 58.74 0.59 Split 

35 92.78 69 AcTh-228 69 7 of 36 68.57 1.19 AutoAdd 
8 185.98 172 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
10 238.63 887 Pb-212 1022 5 of 6 100.00 1. 50 
11 241.81 193 Pb-214 127 5 of 7 100.00 1. 50 

La-140 o of o 0.00 Decay 
12 269.81 104 AcTh-228 59 7 of 36 72.35 1. 22 
13 295.25 260 Pb-214 323 5 of 7 100.00 1. 50 
14 300.07 57 Pb-212 61 5 of 6 100.00 1. 50 
15 338.49 132 AcTh-228 173 7 of 36 83.78 1. 34 
16 351.98 527 Pb-214 483 5 of 7 100.00 1. 50 
18 463.24 76 AcTh-228 51 7 of 36 75.67 1. 26 

Sb-125 1 of 8 13.67 0.14 LowScore 
19 510.85 19 Annil 1 of 1 100.00 1. 50 Split 
34 510.85 86 Tl-208 86 4 of 9 91. 56 1. 42 AutoAdd 
20 583.11 305 Tl-208 317 4 of 9 91. 56 1. 42 
21 609.36 393 Bi-214 312 5 of 33 82.54 1. 33 

Ru-103 1 of 2 5.92 0.06 LowScore 
22 727.62 82 Bi-212 1 of 13 81.10 0.81 

Te-129m 1 of 2 18.72 0.19 LowScore 
24 795.19 56 AcTh-228 38 7 of 36 75.67 1. 26 

Cs-134 1 of 9 46.67 0.47 LowScore 
26 911.27 232 AcTh-228 186 7 of 36 77.40 1. 27 
27 933.57 29 Bi-214 20 5 of 33 77.45 1. 27 
28 969.08 76 AcTh-228 132 7 of 36 94.23 1. 44 

Sb-124 1 of 13 1. 04 0.01 LowScore 
29 1120.54 56 Bi-214 84 5 of 33 94.43 1. 44 
30 1461.01 2236 K-40 1 of 1 100.00 1. 50 
31 1764.88 56 Bi-214 64 5 of 33 82.54 1. 33 
32 2203.55 17 Bi-214 17 5 of 33 82.54 1. 33 
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L5188-02 analyzed by emm1461 on 04/28/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=================================================~============================= 

Pk. Energy Net Expected Peaks % Abn. 
No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

33 2614.91 137 Tl-208 137 4 of 9 91. 56 1. 42 
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L5188 02 analyzed by emm1461 on 04/28/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5188-02 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 12/17/2002 12:00:00 
Sampling Stop: 12/17/2002 12:00:00 
Buildup Time .. O.OOe+OOO Hrs 
Sample Size . . 7.25e-001 kg 
Collection Efficiency 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Code: 1187208 

Counting Start: 04/28/2003 17:28:08 
Decay Time. 
Live Time . . 
Real 'rime . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

3.17e+003 Hrs 
10000 Sec 
10011 Sec 

.1187208.spc 

Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WT5SS008.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.18E-03*EnA -3.49E+00 + 1.43E+02*EnA 6.59E-01] 02/09/1998 

Library File: ...... SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5188-02.LSF (SOIL/SEDI: Duratek Inc) 
==============================================='================================ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) {pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 4.19E+02 +- 1.81E+01 * 
74.81 1.D. 
77.12 1. D. 
87.30 LD. 

238.63 4.20E+02 +- 1.83E+01 3.95E+01 +* 
300.09 4.05E+02 +- 1.34E+02 4.25E+02 +* 

Pb-214 Average:x 3.69E+02 +- 1.97E+Ol * · · 
77.11 1. D. . . · · 

241.98 5.50E+02 +- 9.25E+01 2.83E+02 +* 
295.21 3.26E+02 +- 3.25E+01 8.73E+01 +* 
351.92 3.82E+02 +- 2.57E+01 6.64E+01 +* 

Th-234 92.59 3.81E+02 +- 2.79E+02 9.20E+02 + 
Ra-226 186.22 9.64E+02 +- 2.23E+02 7.07E+02 +* 
AcTh-228 Average:x 3.71E+02 +- 2.92E+01 · · · * 

270.23 6.56E+02 +- 2.05E+02 6.59E+02 +* 
338.32 3.04E+02 +- 6.52E+01 2.02E+02 +* 
463.00 5.57E+02 +- 1.69E+02 5.33E+02 +* 
794.70 5.55E+02 +- 1.79E+02 5.63E+02 +* 
911. 07 4.21E+02 +- 4.09E+01 1. 04E+02 +* 
969.11 2.39E+02 +- 6.36E+01 1.97E+02 +* 

93.35 1.D. . . · ·· 
Annil 511.00 8.62E+00 +- 2.05E+01 6.85E+01 + 
Tl-208 Average:x 3.82E+02 +- 2.37E+01 * · · 

583.14 3.78E+02 +- 3.17E+01 7.96E+01 +* 
2614.66 3.86E+02 +- 3.57E+01 5.28E+01 +* 

510.84 1. D. . . ·· 
Page 006 



L5188-02 analyzed by emm1461 on 04/28/2003 
;============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA. Flags Notes MDC 

Bi-214 Average:x 3.12E+02 +- 1.97E+01 	 * 
609.31 3.28E+02 +- 2.25E+01 5.25E+01 	 +* 
934.06 4.54E+02 +- 2.77E+02 9.l1E+02 + 

1120.29 2.14E+02 +- 6.73E+Ol 2.11E+02 +* 
1764.49 2.77E+02 +- 5.50E+01 1.48E+02 +* 
2204.22 3.09E+02 +- 1.55E+02 4.96E+02 + 

Bi-212 727.17 3.00E+02 +- 6.69E+01 2.01E+02 +* 

K-40 1460.81 1.44E+04 +- 3.11E+02 2.26E+02 +* 

Am-241 59.54 N-7.42E+00 +- 3.92E+01 1.33E+02 x 

Co-57 122.06 N 2.22E+01 +- 8.21E+OO 2.65E+01 x 

Ce-144 133.54 N-6.48E+01 +- 6.40E+01 2.20E+02 x 

Ce-141 145.44 N-1. 92E+02 +- 1.80E+02 6.19E+02 x 

Se-75 264.65 N-2.59E+01 +- 1.74E+D1 6.13E+011 x lbase 

Cr-51 320.08 N-1. 42E+03 +- 1.48E+03 S.16E+03 x 

1-131 364.48 N-3.70E+05 +- 5.84E+05 2.04E+06 x 


.Sb-125 427.89 N-1.85E+01 +- 2.09E+01 7 . 36E~-Ol x 
Ag-10Bm 433.93 N-5.22E+OO +- 6.17E+OO 2.17E+Ol x 
Be-7 477.59 N-5.24E+02 +- 2.97E+02 1.07E+03 x 
La-140 487.03 N-1. 90E+03 +- 1.56E+04 5.42E+04 x 
Ru-103 497.08 N 1.01E+02 +- 5.80E+01 1.90E+02 x 

.Ba-140 537.32 N 2.58E+03 +- 2.75E+04 9.52E+04 x 
Cs-134 604.70 N 4.64E+01 +- 2.63E+01 8.64E+OIP x PIC 
Ru-106 621. 84 N-8.71E+01 +- 7.82E+Ol 2.80E+02 x 
Cs-137 661.65 N 7.73E+OO +- 7.66E+OO 2.57E+Ol x Y. 
Zr-95 724.18 N 3.73E+Ol +- B.27E+01 2.77E+02L x LHROI 

.Nb-95 	 765.79 N 3.69E+01 +- 9.03E+01 3.10E+02 x 
Co-58 810.76 N-8.55E+OO +- 2.22E+01 7.89E+Ol x 
Mn-54 834.83 N-1.15E+01 +- 8.96E+OO 3.25E+Ol x 
Ag-llOm 884.67 N-2.06E+01 +- 1.22E+01 4.5SE+Ol x 
Fe-59 1099.22 N-8.15E+01 +- 1.13E+02 4.03E+02 x 
Zn-65 1115.52 N-2.60E+01 +- 4.06E+01 1.43E+02P x PIC 
Co-60 1332.49 N-2.03E+OO +- 6.88E+OO 2.48E+01 x Y. 
Sb-124 1691.02 N 4.24E+OO +- 4.06E+01 1.52E+02 x 

MEASURED TOTAL: 1.79E+04 +- 1.01E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=================~============================================================= 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
===========================================================~=~=============~=== 

1 63.37 95.42 4 34 56 559 0.77 Deleted 
5 90.14 135.82 72 27 42 391 0.79 Unknown 
7 120.92 182.28 -5 35 58 567 0.78 Deleted 
9 209.35 315.74 30 33 54 464 0.66 Deleted 

17 409.17 617.33 21 21 34 187 0.75 Deleted 
23 768.30 1159.36 9 16 26 116 0.49 Deleted 
25 860.57 1298.62 20 15 24 95 0.86 Deleted 
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L5188-02 analyzed by emm1461 on 04/28/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============~================================================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------------------------------------------_._-------------------------------­
37 59.54 89.64 -6N 32 52 504 1.24 NET< CL 
38 122.06 184.00 83N 31 48 428 1. 29 
39 133.54 201.32 -31N 31 51 484 1. 30 NET< CL 
40 145.44 219.28 -33N 31 52 496 1. 31 NET< CL 
41 264.65 399.21 -32N 21 37 247 1. 39 NET< CL 

LBase 
42 320.08 482.86 -20N 21 35 211 1. 43 NET< CL 
43 364.48 549.88 -12N 19 32 176 1. 46 NET< CL 
44 427.89 645.58 -16N 18 31 162 1. 50 NET< CL 
45 433.93 654.70 -15N 18 30 155 1. 51 NET< CL 
46 477.59 720.59 -30N 17 29 146 1. 53 NET< CL 
47 487.03 734.84 -2N 16 27 126 1. 54 NET< CL 
48 497.08 750.01 26N 15 23 104 1. 55 
49 537.32 810.74 IN 15 24 116 1. 57 NET< CL 
50 604.70 912.44 104N 59 96 236 1. 62 PIC 
51 621. 84 938.31 -17N 15 26 125 1. 63 NET< CL 
52 661. 65 998.39 16N 16 25 118 1. 66 NET< CL 
53 724.18 1092.77 9N 20 32 95 1. 70 NET< CL 

LHRoi 
54 765.79 1155.57 6N 15 24 105 1. 73 NET< CL 
55 810.76 1223.44 -5N 13 22 87 1. 76 NET< CL 
56 834.83 1259.77 -18N 14 24 108 1. 77 NET< CL 
57 884.67 1334.99 -21N 12 22 88 1. 81 NET< CL 
58 1099.22 1658.81 -ION 14 24 102 1. 95 NET< CL 
59 1115.52 1683.41 -16N 25 42 170 1. 96 NET< CL 

PIC 
60 1332.49 2010.88 -3N 10 17 53 2.10 NET< CL 
61 1691.02 2552.00 IN 6 9 15 2.34 NET< CL 
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L5188-02 analyzed by emm1461 on 04/28/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 12/17/2002 12:00:00 Counting Start: 04/28/2003 17:28:08 
Sampling Stop: 12/17/2002 12:00:00 Decay Time .. 3.17E+03 Hrs 
Buildup Time .. O.OOE+OO Hrs Live Time . . 10000 Sec 
Sample Size .. .... 7.25E-01 kg Real Time .. 10011 Sec 
Collection Efficiency . . 1.0000 Spectrum File .1187208.spc 

Detector #: 8 
Energy(keV)= 0.15 + O.663*Ch + 0.OOE+00*ChA2 + O.OOE+00*ChA3 04/25/2003 
FWHM(keV) 1.19 + O.002*En + 6.36E-04*EnA2 + 6.36E-04*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WTSSS008.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.18e-03*EnA-3.4ge+00 + 1.43e+02*EnA 6.5ge-01] 02/09/1998 

Library File: SOILA.LIB LSF File: L5188-02.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 4.20E+02 1.81E+01 < 3.95E+Ol 1. 91E+Ol 1.00E+00 MEAS + YES 
Pb-214 3.69E+02 1.97E+Ol < 6.63E+01 3.22E+Ol 1.00E+00 MEAS + YES 
Th-234 3.81E+02 2.79E+02 < 9.20E+02 4.55E+02 1. OOE+OO MEAS + YES 
Ra-226 9.64E+02 2.23E+02 < 7.07E+02 3.46E+02 1.OOE+OO MEAS + YES 
AcTh-228 3.71E+02 2.92E+01 < 1. 04E+02 4.97E+Ol 1.00E+OO MEAS + YES 
Annil 8.62E+00 2.05E+Ol < 6.85E+Ol 3.37E+Ol 7.78E-Ol MEAS + YES 
Tl-208 3.82E+02 2.37E+Ol < 5.28E+01 2.26E+Ol 1. OOE+OO MEAS + YES 
Bi-214 3.12E+02 1. 97E+01 < 5.25E+01 2.51E+01 9.99E-01 MEAS + YES 
Bi-212 3.00E+02 6.69E+01 < 2.01E+02 9.56E+01 1. OOE+OO MEAS + YES 
K-40 1. 44E+04 3.11E+02 < 2.26E+02 1. 04E+02 1. OOE+OO MEAS + YES 
Am-241 7.42E+OO 3.92E+Ol < 1.33E+02 6.46E+Ol 9.99E-01 NET YES 
Co-57 2.22E+Ol 8.21E+00 < 2.65E+Ol 1. 29E+Ol 7.13E-01 NET YES 
Ce-144 6.48E+01 6.40E+Ol < 2.20E+02 1.07E+02 7.24E-01 NET YES 
Ce-141 -1. 92E+02 1.80E+02 < 6.19E+02 3.02E+02 5.96E-02 NET YES 
5e-75 -2.59E+01 1. 74E+Ol < 6. 13E+01 2.95E+01 4.65E-Ol NET YES 
Cr-51 -1. 42E+03 1. 48E+03 < 5.16E+03 2.48E+03 3.66E-02 NET YES 
I-131 -3.70E+05 5.B4E+05 < 2.04E+06 9.77Et05 1. 12E-05 NET YES 
Sb-125 -1. 85E+01 2.09E+01 < 7.36E+01 3.52E+01 9.13E-01 NET YES 
Ag-lOSm -5.22E+00 6.17E+00 < 2.17E+Ol 1. 04E+01 9.9BE-01 NET YES 
Be-7 -5.24E+02 2.97E+02 < 1.07E+03 5.13E+02 1. BOE-01 NET YES 
La-l40 -1.90E+03 1. 56E+04 < 5.42E+04 2.58E+04 7.71E-04 NET YES 
Ru-103 1.01E+02 5.80E+Ol < 1. 90E+02 S.96E+01 9.73E-02 NET YES 
Ba-140 2.58E+03 2.75E+04 < 9.52E+04 4.51E+04 7.71E-04 NET YES 
Cs-134 4.65E+Ol 2.63E+Ol < 8.64E+Ol 4.26E+01 8.S5E-Ol NET YES 
Ru-106 -8.71E+Ol 7.82E+Ol < 2.80E+02 1.33E+02 7.80E-Ol NET YES 
Cs-137 7.72E+OO 7.66E+00 < 2.57E+Ol 1.22E+Ol 9.92E-Ol NET YES 
Zr-95 3.73E+Ol S.27E+01 < 2.77E+02 1. 33E+02 2.39E-Ol NET YES 
Nb-95 3.69E+01 9.03E+Ol < 3.10E+02 1.46E+02 7.32E-02 NET YES 
Co-58 -S.56E+00 2.22E+Ol < 7.89E+Ol 3.71E+Ol 2.74E-Ol NET YES 
Mn-54 -1.15E+Ol 8.96E+00 < 3.25E+Ol 1.54E+Ol 7.46E-Ol NET YES 
Ag-llOm -2.06E+Ol 1. 22E+01 < 4.5SE+Ol 2.14E+01 6.93E-01 NET YES 
Fe-59 -8.15E+01 1.13E+02 < 4.03E+02 1. 91E+02 1. 28E-01 NET YES 
Zn-65 -2.60E+01 4.06E+01 < 1.43E+02 6.91E+01 6.87E-Ol NET YES 
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--------------------------

L5l88-02 analyzed by emrn146l on 04/28/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Co-60 -2.03E+OO 6.88E+OO < 2.48E+Ol 1.l5E+Ol 9.53E-Ol NET YES 
Sb-124 4.24E+OO 4.06E+Ol < 1.52E+02 6.62E+Ol 2.18E-Ol NET YES 

PERFORMED BY: 

REVIEWED BY: __________________________ 
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--------------

-----

GAMMA SPECTROMETRY ANALYSIS WORKSHEET , 
CLIENT INFORMATION 

Lab Sample Number: ...:L==5:..,:.1,:;88:::..-,:;03:::......________ Count by Date: __________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~--------------
(if required) 

Project: OTHER ENVIRON-OUR 


Sample Matrix: Soil 


Sample Description: BLDG124 UNDER TANK VAUL 


Collect Start DatefTime: 


Collect Stop DatefTime: ....:1~2....:-1:..::9....:-0=2=-1:..=2:.:..::0:..:::0________ 


Product: GAMMA SPECTROMETRY 


Required MDC(s): Cs-137,1.1; Co-60.038 


CHEMISTRY INFORMATION 

Liquid Data SolldlSedlmentlSoil 

______ g/mLDensity: Total Sample Weight: ------9 
(if required) (if required) 


Total Sample Weight: Wet Weight: 
-------9 -----g
(if required) 


Aliquot Weight: ------g Dry Weight: ------9 


Aliquot Weight: 177. 7 
 9Vegetatlon/Dried Aquatic Animals Data 


Filter/Smear Data 
Wet Weight: ------g 


Volume:
Dry Weight: ------g 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatefTime: ~1dlf}~ I{/l ~ Det No.: __~-"-- Spectrum No.: 


Counted by: ~ 


Recount DatefTime: DetNo.: ___ Spectrum No.: ____ 


Counted by: 


FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MOC(s): Co-60,38;Cs-137,llOO; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5188-03 
BLDG124 UNDER TANK 

VAIlLT 00100114 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

12/19/02 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

177.7 

177.7 
.1777 

WTIS 
SOlLA.LIB 
EMPTY 
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L5188-03 analyzed by emm1461 on 04/25/:2003 
**********************************************'k****** ************************** 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5188-03 

Sample ID: NONE Code: 1116808 

--------------------------------------~--------------------------------------
Sampling Start: 12/19/2002 12:00:00 I Counting Start: 04/21/2003 16:25:59 
Sampling Stop: 12/19/2002 12:00:00 I Decay Time. 2.96E+003 Hrs 
Buildup Time.. .. O.OOE+OOO Hrs XLive Time 60000 Sec 
Sample Size .. .... 1.7BE-001 kg I Real ~rime . . . 60053 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File. . . .111680B.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= -0.05 + 0.663*Ch + 0.00E+00*ChA2 + 0.00E+00*ChA 3 04/21/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA2 + 0.00E+00*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 52.07 7B.67 -17051 739 1235 19432 156.79 NET< CL 
Wide Pk 

2 63.04 95.23 311 67 107 1939 1. 39 
3 74.58 112.64 854 65 96 1708 1. 37 a 
4 76.85 116.07 1200 68 96 1708 1. 24 b 
5 84.04 126.92 244 69 111 1959 1. 65 a 
6 87.04 131.45 597 66 100 1714 1. 49 b 
7 89.59 135.29 280 44 66 979 0.97 c 
8 92.52 139.71 1081 69 100 1714 1. 50 d 
9 139.68 210.90 64 45 73 1074 1.11 a NET< CL 

10 143.93 217.31 75 39 62 859 0.94 b 
11 162.93 245.99 -27 54 89 1351 0.80 NET< CL 
12 185.68 280.32 676 70 106 1666 1. 33 
13 197.96 298.86 90 65 105 1640 1. 33 NET< CL 
14 209.37 316.07 37 58 95 1415 0.38 NET< CL 
15 222.10 335.30 4 50 82 1143 0.08 NET< CL 
16 238.39 359.88 2240 64 71 931 1. 29 a 
17 241.38 364.40 479 58 89 1241 1. 80 b 
18 270.09 407.71 248 45 69 811 1. 49 a 
19 276.45 417.31 132 66 106 1390 2.63 b Wide Pk 
20 294.94 445.22 734 48 66 744 1. 52 a 
21 299.71 452.43 133 42 66 744 1. 42 b 
22 327.91 494.98 84 46 74 867 1.12 
23 338.04 510.28 424 49 73 845 1. 43 
24 351. 76 530.98 1328 58 74 816 1. 43 
25 401. 63 606.25 34 39 63 631 1. 69 NET< CL 
26 409.36 617.92 38 39 63 620 0.72 NET< CL 
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-------------------------------------------------------------------------------

L5188-03 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 462.65 698.34 178 37 56 499 1. 66 
28 510.71 770.88 1657 54 59 613 2.56 Wide Pk 
29 558.13 842.45 64 41 66 652 1. 04 NET< CL 
30 569.57 859.71 13 25 41 361 0.28 NET< CL 
31 583.03 880.02 729 42 52 469 1. 53 
32 609.13 919.42 885 48 61 616 1. 67 
33 720.16 1086.99 46 20 30 208 1.13 a 
34 727.32 1097.80 177 27 38 291 1. 61 b 
35 754.74 1139.19 26 33 54 451 1. 24 NET< CL 
36 767.76 1158.84 113 35 54 462 2.51 Wide Pk 
37 785.53 1185.65 58 33 53 444 1. 52 
38 794.74 1199.56 44 30 47 392 0.85 NET< CL 
39 859.31 1297.01 70 35 56 460 1. 07 
40 911.06 1375.12 459 36 48 380 1. 69 
41 949.32 1432.86 38 39 64 527 1. 04 NET< CL 
42 964.73 1456.12 72 22 33 224 1. 20 a 
43 968.92 1462.45 298 30 40 298 1. 78 b 
44 1120.29 1690.89 235 31 44 354 2.17 a MANUAL 
45 1238.80 1869.77 75 33 52 485 2.51 
46 1377.96 2079.80 26 21 34 194 1. 85 NET< CL 
47 1409.18 2126.91 45 19 30 149 3.69 Wide Pk 
48 1460.82 2204.84 7115 86 30 148 2.20 
49 1509.48 2278.28 24 17 27 116 2.48 NET< CL 
50 1621. 67 2447.62 25 17 27 116 1. 76 NET< CL 
51 1729.44 2610.26 60 18 27 106 2.05 
52 1764.71 2663.50 215 20 23 81 2.56 
53 2103.19 3174.35 79 16 22 80 3.50 
54 2204.22 3326.84 51 16 23 83 2.31 
55 2614.57 3946.15 361 21 16 41 3.05 
56 1120.34 1690.98 222 36 54 434 1. 69 DELETED 
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L5188-03 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

:Background File:.. . EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 

BACKGROUND SUBTRACT RESULTS 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 52.07 -17051 739 1235 -9830 785 1302 NET<CL 
2 63.04 311 67 107 38 70 114 NET<CL 
3 74.58 854 65 96 746 67 100 
4 76.85 1200 68 96 1029 71 105 
5 84.04 244 69 111 159 72 117 
6 87.04 597 66 100 480 73 114 
8 92.52 1081 69 100 414 74 117 
9 139.68 64 45 73 16 47 77 NET<CL 

10 143.93 75 39 62 -4 41 68 NET<CL 
12 185.68 676 70 106 321 74 118 
13 197.96 90 65 105 -1 67 111 NET<CL 
16 238.39 2240 64 71 1965 67 83 
17 241.38 479 58 89 353 61 96 
20 294.94 734 48 66 473 52 78 
22 327.91 84 46 74 89 49 79 
23 338.04 424 49 73 367 52 80 
24 351.76 1328 58 74 948 61 87 
27 462.65 178 37 56 171 39 60 
28 510.71 1657 54 59 143 61 98 
29 558.13 65 41 66 7 43 71 NET<CL 
30 569.57 13 25 41 -25 29 49 NET<CL 
31 583.03 729 42 52 651 44 60 
32 609.13 885 48 61 545 51 75 
36 767.76 113 35 54 77 36 57 
40 911. 06 459 36 48 403 38 53 
43 968.92 298 30 40 260 31 44 
44 1120.29 235 31 44 183 32 48 
45 1238.80 75 33 53 70 34 55 
46 1377.96 26 21 34 -4 23 .38 NET<CL 
48 1460.82 7115 86 30 6981 87 40 
51 1729.44 60 18 27 49 20 30 
52 1764.71 215 20 23 146 22 30 
54 2204.22 51 16 23 32 17 27 
55 2614.57 361 21 16 271 23 26 
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L5188-03 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution.. . 1.00 I Decay Limit (Halflives) .. .. 8.0 
Minimum Score ..... . 0.60 I Decay Correction. . .. ... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

================================================================================ 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


3 74.58 746 Pb-212 424 5 of 6 100.00 1. 00 
Pb-214 182 6 of 7 100.00 1. 00 
Tl-208 47 6 of 9 93.08 0.93 

4 76.85 280 Pb-214 323 6 of 7 100.00 1.00 Split 
59 76.85 749 Pb-212 749 5 of 6 100.00 1.00 AutoAdd 

5 84.04 159 Tl-208 25 6 of 9 93.08 1. 43 
6 87.04 87 Cd-109 1 of 1 100.00 1. 50 Split 

58 87.04 393 Pb-212 393 5 of 6 100.00 1.50 AutoAdd 
7 89.59 280 Unknown 
8 92.52 414 AcTh-228 176 8 of 36 72.20 0.72 . 

Th-234 1 of 2 58.74 0.59 LowScore 
12 185.68 321 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
16 238.39 1965 Pb-212 2783 5 of 6 100.00 1. 00 
17 241. 38 353 Pb-214 237 6 of 7 100.00 1. 50 

La-140 a of a 0.00 Decay 
18 270.09 248 AcTh-228 136 8 of 36 74.32 1. 24 
19 276.45 132 Tl-208 92 6 of 9 94.57 1. 45 

Ba-133 1 of 5 5.46 0.55 LowScore 
20 294.94 473 Pb-214 790 6 of 7 100.00 1. 50 
21 299.71 133 Pb-212 134 5 of 6 100.00 1. 50 
22 327.91 89 AcTh-228 108 8 of 36 83.17 1. 33 

Bi-212 4 3 of 13 69.12 1.19 

23 338.04 367 
La-140 
AcTh-228 378 

o of 
8 of 

a 
36 79.89 

0.00 Decay 
1. 30 

24 351. 76 948 Pb-214 1349 6 of 7 100.00 1. 50 
27 462.65 171 AcTh-228 114 8 of 36 76.95 1. 27 

Sb-125 1 of 8 12.82 0.13 LowScore 
28 510.71 143 Annil 1 of 1 100.00 1. 50 

Tl-208 190 6 of 9 94.57 1. 45 
31 583.03 651 Tl-208 693 6 of 9 94.57 1. 45 
32 609.13 545 Bi-214 921 7 of 33 100.00 1. 00 

1120SEsc o of 0 0.60 
1120SEsc . o of 0 0.60 

33 720.16 46 Unknown 
34 727.32 177 Bi-212 241 3 of 13 83.48 1. 33 
36 767.76 77 Bi-214 57 7 of 33 92.92 1. 43 
37 785.53 30 Pb-214 15 6 of 7 100.00 1.50 Split 
57 785.53 28 Bi-212 28 3 of 13 83.48 1.33 AutoAdd 
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-------------------------------------------------------------------------------

L5188-03 analyzed by emm1461 on 04/25/:2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


39 859.31 71 Unknown 
40 911.06 403 AcTh-228 490 8 of 36 83.17 1. 33 
42 964.73 72 AcTh-228 79 8 of 36 83.17 1. 33 
43 968.92 260 AcTh-228 249 8 of 36 79.89 1. 30 

Sb-124 1 of 13 1. 04 0.01 LowScore 
44 1120.29 183 Bi-214 126 7 of 33 90.97 1. 41 
45 1238.80 70 Bi-214 47 7 of 33 87.19 1. 37 
47 1409.18 45 Unknown 
48 1460.82 6981 K-40 1 of 1 100.00 1. 50 
51 1729.44 49 Bi-214 18 7 of 33 84.79 1. 35 
52 1764.71 146 Bi-214 92 7 of 33 87.19 1. 37 
53 2103.19 79 2615SEsc 0 of 0 0.60 
54 2204.22 32 Bi-214 26 7 of 33 95.90 1. 46 
55 2614.57 271 Tl-208 251 6 of 9 94.57 1. 45 
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L5188-03 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5188-03 

Sample 10: NONE 

Sampling Start: 12/19/2002 12:00:00 
Sampling Stop: 12/19/2002 12:00:00 
Buildup Time. . . O.OOe+OOO Hrs 
Sample Size . . 1.78e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Code: 1116808 

Counting Start: 04/21/2003 16:25:59 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

2.96e+003 Hrs 
60000 Sec 
60053 Sec 

.1116808. spc 

Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WT1SS008.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=1/[7.49E-03*En A -3.10E+00 + 9.34E+01*En A 7.45E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E 

Nuclide (keV) 

Pb-212 Average:x 
74.81 
77.12 
87.30 

238.63 
300.09 

Pb-214 Average: x 
77.11 

241. 98 
295.21 
351.92 
785.91 

Tl-208 Average: x 
84.90 

277.35 
583.14 

2614.66 
Cd-109 88.03 
AcTh-228 Average:x 

93.35 
270.23 
327.64 
338.32 
463.00 
911.07 
964.60 
969.11 

Concentration 

(pCi/kg 


3.66E+02 +- 1.24E+01 
1.0. 
1. D. · 
1.0. · 

3.66E+02 +- 1. 25E+01 
3.81E+02 +- 1.19E+02 
2.71E+02 +- 1.44E+01 

1.0. · 
3.95E+02 +- 6.84E+01 
2.37E+02 +- 2.60E+01 
2.78E+02 +- 1. 79E+01 
5.37E+02 +- 1.04E+03 
3.51E+02 +- 1. 85E+01 

1. D. ·· 
4.97E+02 +- 2.48E+02 
3.41E+02 +- 2.32E+01 
3.67E+02 +- 3.08E+01 

1. D. · . · · 
3.50E+02 +- 2.07E+01 

1. D. .· · · 6.24E+02 +- 1. 12E+02 
2.89E+02 +- 1.58E+02 
3.42E+02 +- 4.86E+01 
5.20E+02 +- 1.18E+02 
3.22E+02 +- 3.03E+01 
3.19E+02 +- 9.54E+01 
3.63E+02 +- 4.36E+01 

MDA Flags Notes 

* 

3.14E+01 +* 
3.85E+02 +* 

· · · * 
· 

2.17E+02 +* 
7.91E+01 +* 
5.17E+01 +* 
3.46E+03 + 

*· · · 
· 

8.12E+02 + 
6.38E+01 +* 
7.37E+01 +* 

.· * 
·· 

3.53E+02 +* 
5.19E+02 + 
1. 51E+02 +* 
3.73£+02 +* 
8.68E+01 +* 
3.01£+02 +* 
1. 27E+02 +* 
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L5188-03 analyzed by emrn1461 on 04/25/2003 
==========~==================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA. Flags Notes 

Ra-226 186.22 6.97E+02 +- 1. 60E+02 5.16E+02 +* 
Annil 511.00 2.61E+01 +- 1.11E+Ol 3.63E+01 + 
Bi-214 Average:x 2.23E+02 +- 1. 59E+01 * 

609.31 1.93E+02 +- 1. 81E+01 5.39E+Ol +* 
768.36 2.97E+02 +- 1. 38E+02 4.52E+02 + 

1120.29 3.12E+02 +- 5.53E+Ol 1.70E+02 +* 
1238.11 3.26E+02 +- 1.60E+02 5.25E+02 + 
1729.59 5.93E+02 +- 2.35E+02 7.54E+02 + 
1764.49 3.34E+02 +- 5.02E+Ol 1.44E+02 +* 
2204.22 2.73E+02 +- 1. 47E+02 4.81E+02 + 

Bi-212 Average:x 2.81E+02 +- 4.24E+Ol * 
727.17 2.81E+02 +- 4.26E+Ol 1.26E+02 +* 
785.46 2.81E+02 +- 4.76E+02 1.58E+03 + 

K-40 1460.81 2.06E+04 +- 2.56E+02 2.42E+02 +* 
Am-241 59.54 N-2.53E+01 +- 3.14E+Ol 1.05E+02L x LHROI 
Co-57 122.06 N 5.18E+00 +- 4.99E+OO 1.65E+Ol x 
Ce-144 133.54 N-2.27E+01 +- 3.97E+Ol 1.33E+02 x 
Ce-141 145.44 N-l.74E+02 +- 1.30E+02 4.42E+02R x RHROI 
Se-75 264.65 N 6.09E-01 +- 1.17E+Ol 3.93E+Oll x lbase 
Cr-51 320.08 N 4.1SE+02 +- 9.13E+02 3.05E+03 x 
I-131 364.48 N 5.52E+04 + 2.09E+05 7.00E+05 x 
Sb-125 427.89 N 2.97E+Ol +- 1. 57E+01 5.16E+Ol x 
Ag-108m 433.93 N-2.46E+00 +- 4.60E+OO 1. 56E+01 x 
Be-7 477.59 N-4.34E+00 +- 2.09E+02 7.04E+02 x 
La-l40 487.03 N-2.91E+03 +- 7.60E+03 2.58E+04 x 
Ru-103 497.08 N-1.26E+02 +- 3.94E+01 1.41E+02 x# 
Ba-140 537.32 N 7.41E+03 +- 1.30E+04 4.36E+04 
Cs-134 604.70 N-1.66E+01 +- 2.14E+Ol 7.13E+01P x PIC 
Ru-l06 621.84 N-4.07E+Ol +- 6.26E+Ol 2.14E+02 x 
Cs-137 661.65 N-l.65E+00 +- 5.91E+OO 2.01E+01 x 
Zr-95 724.18 N-1.62E+02 +- 4.88E+02 1. 61E+03P x PIC 
Nb-95 765.79 N 5.09E+01 +- 8.94E+Ol 3.00E+02P x PIC 
Co-58 810.76 N-2.05E+OO +- 1.72E+Ol 5.87E+Ol x 
Mn-54 834.83 N 7.3SE+00 +- 7.15E+OO 2.38E+Ol x 
Ag-llOm 884.67 N-2.47E+Ol +- 1.04E+Ol 3.69E+Ol x 
Fe-59 1099.22 N 1.42E+Ol +- 8.10E+Ol 2.74E+02 x 
Zn-65 1115.52 N 9.35E+01 +- 3.35E+01 1. 09E+02P x PIC 
Co-60 1332.49 N-3.07E+00 +- 6.09E+OO 2.11E+01 x 
Sb-124 1691.02 N-4.71E+Ol +- 4.08E+Ol 1. 48E+02 x 

MEASURED TOTAL: 2.31E+04 +- 5.51E+02 pCi/kg 
NOTE: *. N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN/SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 52.07 78.67 -9830 785 1302 19432 156.79 Deleted 
2 63.04 95.23 38 70 114 1939 1. 39 Deleted 
7 89.59 135.29 280 44 66 979 0.97 Unknown 
9 139.68 210.90 16 47 77 1074 1.11 Deleted 
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L5188-03 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
================================================================================ 

PK. ENERGY ADDRESS NET UN- CooL. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

===============================================~================================ 

10 143.93 217.31 -4 41 68 859 0.94 Deleted 
11 162.93 245.99 -27 54 89 1351 0.80 Deleted 
13 197.96 298.86 -1 67 111 1640 1. 33 Deleted 
14 209.37 316.07 37 58 95 1415 0.38 Deleted 
15 222.10 335.30 4 50 82 1143 0.08 Deleted 
25 401. 63 606.25 34 39 63 631 1. 69 Deleted 
26 409.36 617.92 38 39 63 620 0.72 Deleted 
29 558.13 842.45 7 43 71 653 1. 04 Deleted 
30 569.57 859.71 -25 29 49 361 0.28 Deleted 
33 720.16 1086.99 46 20 30 208 1.13 Unknown 
35 754.74 1139.19 26 33 54 451 1. 24 Deleted 
38 794.74 1199.56 45 30 47 392 0.85 Deleted 
39 859.31 1297.01 71 35 56 461 1. 07 Unknown 
41 949.32 1432.86 38 39 64 527 1. 04 Deleted 
46 1377.96 2079.80 -4 23 38 194 1. 85 Deleted 
47 1409.18 2126.91 45 19 30 149 3.69 Unknown 
49 1509.48 2278.28 24 17 27 116 2.48 Deleted 
50 1621.67 2447.62 25 17 27 116 1. 76 Deleted 
53 2103.19 3174.35 79 16 22 80 3.50 2615SEsc 
56 1120.34 1690.98 222 36 54 434 1. 69 Deleted 

=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-----------------------------------~-------------------------------------------

60 59.54 89.94 -62N 77 128 1504 1. 24 NET< CL 
LHRoi 

61 122.06 184.30 52N 50 82 1229 1. 29 NET< CL 
62 133.54 201. 63 -29N 51 84 1305 1. 30 NET< CL 
63 145.44 219.59 -95N 71 119 1311 1. 31 NET< CL 

RHRoi 
64 264.65 399.51 2N 38 63 739 1. 39 NET< CL 

LBase 
65 320.08 483.17 18N 40 66 733 1. 43 NET< CL 
66 364.48 550.18 ION 36 59 592 1. 46 NET< CL 
67 427.89 645.88 64N 34 54 494 1. 50 
68 433.93 655.00 -17N 32 54 492 1. 50 NET< CL 
69 477.59 720.89 -IN 32 53 474 1. 53 NET< CL 
70 487.03 735.14 -12N 31 51 447 1. 54 NET< CL 
71 497.08 750.31 90N 28 49 475 1. 55 NET< CL 
72 537.32 811.04 15N 27 44 381 1. 57 NET< CL 
73 604.70 912.73 -89N 115 189 1072 1. 62 NET< CL 

PIC 
74 621.84 938.60 -19N 29 49 437 1. 63 NET< CL 
75 661. 65 998.69 -8N 29 47 415 1. 66 NET< CL 
76 724.18 1093.06 -lOON 301 495 554 1. 70 NET< CL 

PIC 
77 765.79 1155.86 23N 40 66 551 1. 73 NET< CL 

PIC 
78 810.76 1223.73 -3N 25 42 320 1. 76 NET< CL 
79 834.83 1260.06 27N 26 42 331 1. 77 NET< CL 
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L5188-03 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=====================================================================~========= 

PK. 
# 

ENERGY 
(keV) 

ADDRESS 
CHANNEL 

NET/MDA 
COUNTS 

UN­
CERTAINTY 

C.L. 
COUNTS 

BKG 
COCJNTS 

FWHM 
(keV) FLAG 

80 
81 
82 
83 
84 

884.67 
1099.22 
1115.52 
1332.49 
1691. 02 

1335.28 
1659.10 
1683.70 
2011.16 
2552.28 

-59N 
5N 

130N 
-ION 
-16N 

25 
26 
47 
20 
14 

43 
43 
74 
33 
24 

335 
327 
582 
202 

98 

1. 81 
1. 95 
1. 96 
2.10 
2.34 

NET< 
NET< 
PIC 
NET< 
NET< 

CL 
CL 

CL 
CL 
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L5188-03 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 10: NONE 

Sampling Start: 12/19/2002 12:00:00 Counting Start: 04/21/2003 16:25:59 
Sampling Stop: 12/19/2002 12:00:00 Decay Time. 2.96E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . 60000 Sec 
Sample Size .. .. 1. 78E-Ol kg Real Time . 60053 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1116808.spc 

Detector #: 8 
Energy(keV)= -O.OS + 0.663*Ch + 0.00E+00*Ch A 2 + 0.00E+00*ChA 3 04/21/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA 2 + 6.36E-04*EnA 3 03/07/2003 

Where En Sqrt(Energy in keV) 

Efficiency File: . .WT1SS008.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 7.4ge-03*EnA-3.10e+00 + 9.34e+Ol*En A 7.45e-Ol] 02/06/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 
Pb-212 3.66E+02 1.24E+Ol < 3.14E+Ol 1.54E+Ol 1.OOE+OO MEAS + 
Pb-214 2.71E+02 1.44E+Ol < 5.17E+Ol 2.54E+Ol 1. OOE+OO MEAS + 
Tl-208 3.51E+02 1.85E+Ol < 6.38E+Ol 3.12E+01 9.99E-01 MEAS + 
AcTh-228 3.50E+02 2.07E+01 < 8.68E+01 4.23E+01 9.99E-Ol MEAS + 
Ra-226 6.97E+02 1.60E+02 < 5.16E+02 2.55E+02 1.00E+OO MEAS + 
Annil 2.61E+01 1.11E+01 < 3.63E+01 1. 79E+Ol 7.91E-Ol MEAS + 
Bi-214 2.23E+02 1.59E+01 < 5.39E+01 2.65E+01 1. OOE+OO MEAS + 
Bi-212 2.81E+02 4.24E+01 < 1.26E+02 6.09E+01 9.99E-Ol MEAS + 
K-40 2.06E+04 2.56E+02 < 2.42E+02 1.17E+02 1. OOE+OO MEAS + 
Am-241 -2.53E+01 3.14E+01 < 1.0SE+02 5.22E+Ol 9.99E-Ol NET 
Co-57 5.18E+00 4.99E+00 < 1.65E+01 8.13E+00 7.29E-Ol NET 
Ce-144 -2.27E+01 3.97E+Ol < 1.34E+02 6.57E+Ol 7.40E-01 NET 
Ce-141 -1. 74E+02 1.30E+02 < 4.42E+02 2.18E+02 7.l8E-02 NET 
Se-75 6.09E-01 1.17E+Ol < 3.93E+01 1.92E+Ol 4.89E-Ol NET 
Cr-51 4.l8E+02 9.14E+02 < 3.05E+03 1. 49E+03 4.55E-02 NET 
I-131 5.52E+04 2.09E+05 < 7.00E+05 3.42E+05 2.38E-OS NET 
Sb-125 2.97E+Ol 1.S7E+Ol < 5.16E+Ol 2.52E+Ol 9.19E-Ol NET 
Ag-108m -2.46E+00 4.60E+00 < 1.56E+01 7.62E+OO 9.98E-Ol NET 
Be-7 -4.34E+OO 2.08E+02 < 7.04E+02 3.43E+02 2.01E-Ol NET 
La-l40 -2.9lE+03 7.60E+03 < 2.58E+04 1. 26E+04 1.24E-03 NET 
Ru-l03 -1. 26E+02 3.94E+Ol < 1.41E+02 6.84E+Ol 1.13E-Ol NET 
Ba-140 7.41E+03 1.30E+04 < 4.36E+04 2.12E+04 1.24E-03 NET 
Cs-134 -1.65E+Ol 2.14E+Ol < 7.12E+Ol 3.54E+Ol 8.93E-Ol NET 
Ru-l06 4.07E+Ol 6.26E+Ol < 2.14E+02 1.04E+02 7.93E-Ol NET 
Cs-137 -1.65E+00 5.91E+OO < 2.01E+Ol 9.77E+OO 9.92E-01 NET 
Zr-95 -1. 62E+02 4.88E+02 < 1.61E+03 8.04E+02 2.63E-Ol NET 
Nb-9S 5.09E+01 8.94E+01 < 3.00E+02 1. 47E+02 8.70E-02 NET 
Co-58 -2.05E+00 1.72E+01 < 5.87E+Ol 2.84E+01 2.99E-Ol NET 
Mn-54 7.35E+00 7.1SE+OO < 2.38E+01 1.15E+Ol 7.61E-Ol NET 
Ag-llOm -2.48E+01 1.04E+Ol < 3.69E+Ol 1.79E+01 7.10E-Ol NET 
Fe-59 1. 42E+01 8.11E+Ol < 2.74E+02 1.33E+02 1. 47E-Ol NET 
Zn-65 9.35E+Ol 3.35E+Ol < 1.09E+02 5.34E+Ol 7.05E-Ol NET 
Co-60 -3.07E+00 6.09E+00 < 2.11E+01 1. OlE+01 9.56E-01 NET 
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L5188-03 analyzed by emm1461 on 04/25/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

-4.71E+Ol 4.08E+01 < 1.48E+02 6.99E+Ol 2.41E-Ol NET 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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-----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L:::5:..,:.188-;:;..:..04.::....:...._________ Count by Date: __________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~------------
(if required) 

Project: OTHER ENVIRON·DUR 

Sample Matrix: Soil 

Sample Description: BLDG124 VALVE PIT #1 00100 

Collect Start DatelTime: 

Collect Stop DatelTime: .....:1:..;:;0.....;-3;".;1.....,;-0:;,;:2;",.1;.,;:2:.:...:::0:..;:0________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s); CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

_____ g/mLDensity: Total Sample Weight: g 
(If required) (If required) 

Total Sample Weight: ______ g Wet Weight: 9 
(if required) 

Dry Weight: gAliquot Weight: ------g 
Aliquot Weight: 1~3 .S g

VegetatlonlDried Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:Dry Weight: -----g 

Units:


Aliquot Weight: ------9 

Sample Geometry: 


Work Group 10: WGt577u Run 10: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatefTime: ~1 \rU1 (! ,~--Z r DetNo.:_~ Spectrum No.: ____ 

Counted by: L 
Recount DatefTime: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 

http:L:::5:..,:.188-;:;..:..04


Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60.38;CS-137,l100; 

sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5188-04 
8LDG124 VALVE PIT 
#1 00100 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

10/31/02 12: 00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pct 

163 5 

163.5 
.1635 

WTlS 
SOILA.LIB 
EMPTY 
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-------------------------------------------------------------------------------

L5188-04 analyzed by emm1461 on 04/25/2003 
***********************************************.******************************** 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5188-04 

Sample 10: NONE 	 Code: 1116806 

Sampling Start: 10/31/2002 12:00:00 Counting Start: 04/21/2003 16:24:41 
Sampling Stop: 10/31/2002 12:00:00 Decay Time. 4.13E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 60000 Sec 
Sample Size .. .... 1.63E-001 kg Real Time . 60053 Sec 
Collection Efficiency. . .. 1.0000 Spc. E'ile . .1116806.spc 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Energy (keV)= 0.13 + 0.662*Ch + 0.00E+00*ChA2 + 0.00E+00*Ch A3 04/18/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*EnA3 03/04/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

================================================================================ 

PEAK SEARCH RESUI,TS 
===============================================:================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 	 52.88 79.70 -23691 878 1466 27058 649.59 NET< CL 
Wide Pk 

2 63.37 95.56 876 86 133 2807 1.18 
3 74.92 113.01 1317 78 114 2388 1. 39 a 
4 77.17 116.40 1858 74 99 1990 0.99 b 
5 84.41 127.34 398 58 89 1593 1.16 a 
6 87.27 131. 67 789 68 102 1912 1. 25 b 
7 90.04 135.86 544 59 89 1593 1.13 c 
8 92.83 140.07 2461 85 114 2231 1. 45 d 
9 110.03 166.06 115 45 71 1130 0.83 a 

10 112.95 170.48 128 45 71 1130 0.77 b 
11 128.83 194.46 256 72 116 2141 0.96 
12 143.90 217.24 167 64 103 1825 0.86 
13 153.93 232.39 89 56 90 1505 1. 05 NET< CL 
14 163.39 246.70 58 34 54 727 0.60 a 
15 166.76 251. 78 19 33 54 727 0.57 b NET< CL 
16 183.05 276.39 96 52 84 1311 1. 29 a 
17 185.93 280.75 1584 65 84 1311 1. 27 b 
18 197.93 298.88 182 78 127 2220 2.31 Wide Pk 
19 209.40 316.21 308 59 93 1482 1. 27 
20 238.71 360.51 4320 80 76 1065 1. 25 a 
21 241. 55 364.79 748 59 85 1242 1. 59 b 
22 270.41 408.40 320 45 68 861 1. 21 a 
23 277.41 418.98 120 38 60 718 1. 04 b 
24 295.26 445.95 1018 51 65 774 1. 24 a 
25 300.09 453.25 253 33 48 516 0.95 b 
26 328.10 495.57 213 51 80 1003 1.16 
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L5188-04 analyzed by emm1461 on 04/25/2003 
===================================================:============================ 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------------------------------------------_._-------------------------------­
27 338.41 511.15 780 51 70 844 1. 25 
28 352.00 531. 69 1798 62 74 863 1.35 
29 409.02 617.84 122 45 72 776 1. 50 
30 462.86 699.20 210 43 67 670 1. 29 
31 511.01 771. 96 1836 58 65 633 2.31 Wide Pk 
32 558.84 844.23 30 33 54 467 1. 08 NET< CL 
33 569.72 860.67 6 33 54 463 0.16 NET< CL 
34 583.30 881.20 1388 51 58 502 1. 56 
35 609.41 920.64 1306 52 62 568 1. 60 
36 651. 83 984.74 41 28 45 369 2.57 NET< CL 

Wide Pk 
37 693.28 1047.37 17 24 40 333 0.51 NET< CL 
38 727.62 1099.27 372 37 51 434 2.12 
39 767.94 1160.20 83 31 50 426 1. 87 
40 786.12 1187.66 74 28 44 334 1. 97 
41 795.01 1201.09 188 26 36 248 1. 50 a 
42 803.11 1213.33 96 22 32 213 1. 33 b 
43 830.66 1254.97 -8 33 55 468 0.39 NET< CL 
44 860.77 1300.47 144 31 47 362 1. 23 
45 911.34 1376.87 1025 41 43 300 1. 79 
46 933.61 1410.53 45 27 44 314 1. 06 
47 965.13 1458.15 159 26 38 255 1. 94 a 
48 969.02 1464.04 565 32 35 227 1. 63 b 
49 1001.04 1512.42 105 27 42 285 1.15 
50 1120.81 1693.39 328 33 45 297 2.12 
51 1155.78 1746.23 33 31 50 351 1. 71 NET< CL 
52 1238.59 1871.36 100 30 46 355 1. 71 
53 1377.87 2081.82 46 22 34 191 0.87 
54 1408.59 2128.25 10 21 34 198 0.40 NET< CL 
55 1461. 01 2207.46 3397 62 34 182 2.25 
56 1588.50 2400.09 67 16 22 95 1. 84 a 
57 1592.77 2406.54 41 15 22 95 1. 95 b 
58 1621.10 2449.36 45 17 25 106 2.61 a 
59 1630.92 2464.20 28 12 17 62 1. 49 b 
60 1728.79 2612.07 38 17 26 109 1. 39 
61 1764.92 2666.67 258 22 25 99 2.28 
62 1846.97 2790.65 35 15 23 86 1. 78 
63 2103.64 3178.49 66 16 23 80 2.95 
64 2204.51 3330.91 54 15 22 81 1. 48 
65 2614.78 3950.85 571 26 15 39 2.53 
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L5188-04 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER' B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. ... EMPTY06.BKG (BKG Framatome ANP) 

=============================================================================== 

BACKGROUND SUBTRACT RESULTS 
===============================================:================================ 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 52.88 -23691 878 1466 -·14428 929 1540 NET<CL 
2 63.37 876 86 133 139 91 148 NET<CL 
3 74.92 1317 78 114 1175 81 121 
4 77.17 1858 74 99 1749 77 106 
5 84.41 398 58 89 170 65 105 
6 87.27 789 68 102 706 70 106 
7 90.04 544 59 89 444 63 97 
8 92.83 2461 85 114 704 91 143 
9 110.03 115 45 71 -8 52 85 NET<CL 

10 112.95 128 45 71 47 49 79 NET<CL 
12 143.90 167 64 103 -33 67 111 NET<CL 
14 163.39 58 34 54 -30 42 70 NET<CL 
17 185.93 1584 65 84 596 71 110 
18 197.93 182 78 127 82 81 132 NET<CL 
20 238.71 4320 80 76 4026 83 87 
21 241. 55 748 59 85 694 61 90 
22 270.41 320 45 68 275 48 74 
23 277.41 120 38 60 87 43 69 
24 295.26 1018 51 65 895 55 75 
27 338.41 781 51 70 740 54 78 
28 352.00 1798 62 74 1639 65 83 
31 511. 01 1836 58 65 430 64 100 
32 558.84 30 33 54 -13 37 61 NET<CL 
33 569.72 6 33 54 -28 37 61 NET<CL 
34 583.30 1388 51 58 1267 54 66 
35 609.41 1307 52 62 1157 55 71 
37 693.28 17 24 40 -10 29 47 NET<CL 
38 727.62 372 37 51 346 38 55 
42 803.11 96 22 32 35 25 39 NET<CL 
45 911.34 1025 41 43 952 43 49 
48 969.02 565 32 35 545 34 40 
49 1001.04 105 27 42 15 30 49 NET<CL 
50 1120.81 328 33 45 304 34 48 
55 1461. 01 3397 62 34 3253 63 43 
61 1764.92 258 22 25 232 23 29 
65 2614.78 571 26 15 468 27 26 
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L5188-04 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER' LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


**********************************************~.******************************** 

Library File:. ... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

Library Match Resolution. .. 1.00 I Decay Limit (Halflives) . .. .. 8.0 

Minimum Score . . .... 0.60 I Decay Correction.. . ..... ON 


=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 
No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

3 74.92 1175 Pb-212 853 5 of 6 99.30 0.99 
Pb-214 306 6 of 7 98.66 0.99 
Tl-20S 83 7 of 9 98.43 0.98 

4 77.17 1749 Pb-214 546 6 of 7 100.00 1. 00 
Pb-212 1480 5 of 6 99.30 0.99 

5 84.41 170 Tl-208 45 7 of 9 98.43 1. 48 
6 87.27 706 Pb-212 814 5 of 6 100.00 1. 50 

Cd-l09 1 of 1 100.00 1. 50 
7 90.04 444 Unknown 
8 92.83 704 AcTh-228 360 14 of 36 88.74 0.89 

Th-234 1 of 2 58.74 0.59 LowScore 
11 128.83 256 AcTh-228 327 14 of 36 95.59 1. 46 
16 183.05 96 Unknown 
17 185.93 596 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
19 209.40 308 AcTh-228 420 14 of 36 97.30 1. 47 

Np-239 o of o 0.00 Decay 
20 238.71 4026 Pb-212 4569 5 of 6 100.00 1. 00 
21 241. 55 694 Pb-214 430 6 of 7 100.00 1. 00 

La-140 o of o 0.00 Decay 
22 270.41 275 AcTh-228 287 14 of 36 93.29 1. 43 
23 277.41 87 Tl-208 172 7 of 9 100.00 1. 50 

Np-239 o of a 0.00 Decay 
24 295.26 895 Pb-214 1544 6 of 7 100.00 1. 00 
25 300.09 253 Pb-212 267 .5 of 6 100.00 1. 50 
26 328.10 213 AcTh-228 222 14 of 36 93.29 1. 43 

Bi-212 7 .~ of 13 82.79 0.83 
La-140 o of a 0.00 Decay 

27 33S.41 740 AcTh-228 779 14 of 36 93.29 1. 43 
28 352.00 1639 Pb-214 2637 6 of 7 100.00 1. 00 
29 409.02 123 AcTh-228 126 14 of 36 93.29 1. 43 
30 462.86 210 AcTh-228 238 14 of 36 93.29 1. 43 

Sb-125 1 of 8 12.82 0.13 LowScore 
31 
67 

511.01 
511.01 

82 
348 

Annil 
Tl-208 348 

1 of 
7 of 

1 
9 

100.00 
100.00 

1. 50 Split 
1.50 AutoAdd 

34 583.30 1267 Tl-208 1206 "1 of 9 100.00 1. 50 
35 609.41 1157 Bi-214 1373 10 of 33 95.73 1. 46 

Ru-103 1 of 2 5.92 0.06 LowScore 
1121SEsc o of a 0.60 
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-------------------------------------------------------------------------------

L5188-04 analyzed by emrn1461 on 04/25/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

===~:========================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


38 727.62 346 Bi-212 350 4 of 13 100.00 1. 50 
39 767.94 83 Bi-214 112 10 of 33 100.00 1.50 
40 786.12 19 Pb-214 6 of 7 100.00 1. 50 Split 
66 786.12 55 Bi-212 55 4 of 13 100.00 1. 50 AutoAdd 
41 795.01 188 AcTh-228 166 14 of 36 91. 44 1. 41 

Cs-134 1 of 9 46.67 0.47 LowScore 
44 860.77 145 Tl-208 138 7 of 9 100.00 1. 50 
45 911.34 952 AcTh-228 880 14 of 36 93.29 1. 43 
46 933.61 45 Bi-214 62 10 of 33 100.00 1.50 
47 965.13 159 AcTh-228 164 14 of 36 93.29 1. 43 
48 969.02 545 AcTh-228 514 ~.4 of 36 93.29 1. 43 

Sb-124 1 of 13 1. 04 0.01 LowScore 
50 1120.81 304 Bi-214 248 10 of 33 93.09 1. 43 
52 1238.59 100 Bi-214 92 10 of 33 95.73 1. 46 
53 1377.87 46 Bi-214 59 10 of 33 100.00 1. 50 
55 1461.01 3253 K-40 1 of 1 100.00 1.50 
56 1588.50 67 AcTh-228 76 14 of 36 93.29 1. 43 
57 1592.77 41 2615DEsc 0 of 0 0.60 
58 1621.10 45 Bi-212 45 4 of 13 100.00 1. 50 
59 1630.92 28 AcTh-228 40 14 of 36 98.34 1. 48 
60 1728.79 38 Bi-214 36 10 of 33 95.73 1. 46 
61 1764.92 232 Bi-214 185 10 of 33 93.09 1. 43 
62 1846.97 35 Bi-214 24 10 of 33 88.61 1. 39 
63 2103.64 66 2615SEsc 0 of a 0.60 
64 2204.51 54 Bi-214 51 10 of 33 95.73 1. 46 
65 2614.78 468 Tl-208 496 7 of 9 100.00 1. 50 
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L5188-04 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER' FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5188-04 

Sample 10: NONE 

Sampling Start: 10/31/2002 12:00:00 
Sampling Stop: 10/31/2002 12:00;00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . . 1.63e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 6 
Efficiency File: WT1SS006.EFF 
Eff.=1/[4.58E-03*EnA -3.34E+OO 

1.0000 

95 % 

Code: 1116806 

Counting Start: 04/21/2003 16:24:41 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

4.13e+003 Hrs 
60000 Sec 
60053 Sec 

.1116806.spc 

Interval: 95 % 

(Canberra SN 6953542 1nst-1 det#6) 
(Sand in 4 oz Poly Jar: 1.6 g/cc) 
+ 1.01E+02*EnA 7.37E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E 

Nuclide (keV) 

Pb-212 Average:x 
74.81 
87.30 

238.63 
300.09 

Pb-214 Average:x 
77.11 

241. 98 
295.21 
351. 92 
785.91 

Tl-208 Average:x 
84.90 

277.35 
510.84 
583.14 
860.37 

2614.66 
AcTh-228 Average:x 

93.35 
129.08 
209.28 
270.23 
327.64 
338.32 
409.51 
463.00 

Concentration 

(pCi/kg 


8.85E+02 +- 1.80E+01 
1. D. · · 
1. D. .· · 8.86E+02 +- 1. 82E+01 

8.55E+02 +- 1.13E+02 
5.74E+02 +- 1. 80E+Ol 

1.0. 
9.18E+02 +- 8.04E+01 
5.31E+02 +- 3.24E+Ol 
5.69E+02 +- 2.24E+01 
4.07E+02 +- 1.03E+03 
7.60E+02 +- 2.56E+Ol 

1. D. · · 
3.91E+02 +- 1.92E+02 

1. D. · · · 
7.83E+02 +- 3.31E+01 
8.03E+02 +- 1. 72E+02 
7.38E+02 +- 4.22E+01 
8.51E+02 + 2.49E+01 

1. D. .· · · 
6.68E+02 +- 1.89E+02 
6.32E+02 +- 1.22E+02 
8.16E+02 +- 1.43E+02 
8.18E+02 +- 1.94E+02 
8.15E+02 +- 6.00E+Ol 
8.30E+02 +- 3.07E+02 
7.51E+02 +- 1.56E+02 

MDA Flags Notes 

* 

·· · · 
·· 3.90E+01 +* 

3.35E+02 +* 

· · * 
·· 

2.42E+02 +* 
9.06E+01 +* 
5.84E+01 +* 
3.44E+03 + 

* · · · 
· 

6.30E+02 + 

· · · 
8.33E+Ol +* 
5.37E+02 +* 
8.62E+01 +* 

* · · 
· · 

6.15E+02 +* 
3.87E+02 +* 
4.50E+02 +* 
6.21E+02 +* 
1.74E+02 +* 
9.99E+02 + 
4.93E+02 +* 
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L5188-04 analyzed by emm1461 on 04/25/2003 
=======~======================================================================= 

MEASURED or MDA CONCENTRATIONS 
===~=========================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags 

794.70 9.57E+02 +­ 1. 30E+02 3.76E+02 +* 
911.07 8.93E+02 +­ 4.01E+Ol 9.39E+01 +* 
964.60 8.28E+02 +­ 1.38E+02 4.13E+02 +* 
969.11 8.91E+02 +­ 5.53E+Ol 1. 36E+02 +* 

1588.00 7.46E+02 +­ 1.76E+02 5.25E+02 +* 
1630.40 6.09E+02 +­ 2.47E+02 7.79E+02 + 

Ra-226 186.22 1. 53E+03 +­ 1. 82E+02 5.70E+02 +* 
Annil 511.00 1.92E+Ol +­ 2.63E+Ol 8.69E+Ol + 
Bi-214 Average:x 5.06E+02 +­ 1. 97E+Ol * 

609.31 4.82E+02 +­ 2.30E+Ol 6.05E+Ol +* 
768.36 3.75E+02 +­ 1. 43E+02 4.62E+02 + 
934.06 3.73E+02 +­ 2.26E+02 7.42E+02 + 

1120.29 6.08E+02 +­ 6.80E+Ol 1. 97E+02 +* 
1238.11 5.46E+02 +­ 1.63E+02 5.18E+02 +* 
1377.67 3.96E+02 +­ 1.85E+02 6.00E+02 + 
1729.59 5.30E+02 +­ 2.38E+02 7.68E+02 + 
1764.49 6.20E+02 +­ 6.21E+01 1. 62E+02 +* 
1847.42 7.36E+02 +­ 3.19E+02 1.02E+03 + 
2204.22 5.43E+02 +­ 1.55E+02 4.75E+02 +* 

Bi-212 Average:x 6.45E+02 + 6.77E+Ol * 
727.17 6.45E+02 +­ 7. 13E+Ol 2.l0E+02 +* 
785.46 6.45E+02 +­ 4.73E+02 1.56E+03 + 

1620.62 6.55E+02 +­ 2.40E+02 7.63E+02 + 
K-40 1460.81 1. 12E+04 +­ 2.16E+02 3.05E..I'02 +* 
Am-241 59.54 N 6.llE+Ol +­ 2.85E+Ol 9.34E+Oll x 
Co-57 122.06 N 5.95E+OO +­ 6.58E+00 2.18E+Ol x 
Ce-144 133.54 N 1.48E+02 +­ 5.08E+01 1.65E+02r x 
Ce-141 145.44 N-1.04E+03 +­ 4.93E+02 1.68E+03R x 
Se-75 264.65 N-2.63E+Ol +­ 2.01E+Ol 6.84E+Oll x 
Cr-51 320.08 N 1.56E+03 +­ 3.47E+03 1.l6E+04 x 
I-131 364.48 N-S.44E+06 +­ 1.60E+07 5.42E+07 x 
Sb-125 427.89 N-l.94E+01 +­ 1.75E+Ol 6.03E+Ol x 
Ag-I0Bm 433.93 N 2.35E+OO +­ 5.04E+00 1.69E+Ol x 
Be-7 477.59 N-2.90E+01 +­ 4.l5E+02 1.41E+03 x 
La-140 487.03 N 1.16E+05 +­ 1.l6E+05 3.85E+05 x 
Ru-l03 497.08 N 3.31E+Ol +­ 1. 21E+02 4.05E+02 x 
Ba-140 537.32 N-3.49E+03 +­ 2.57E+05 8.69E+05 x 
Cs-134 604.70 N-9.64E+OO +­ 7.46E+OO 2.56E+Oll x 
Ru-l06 621. 84 N 3.73E+Ol +­ 8.30E+01 2.79E+02 x 
Cs-137 661.65 N-5.45E+OO +­ 6.36E+OO 2.19E+Ol x 
Zr-95 724.18 N 1.42E+02 +­ 4.0lE+02 1.33E+03P x 
Nb-95 765.79 N-3.09E+02 +­ 2.80E+02 9.56E+02P x 
Co-58 810.76 N-3.11E+Ol +­ 3.05E+01 1. 06E+02 x 
Mn-54 834.83 N-7.13E-Ol +­ 9.74E+OO 3.31E+Ol x 
Ag-I10m 884.67 N-5.08E+00 +­ 1. 29E+01 4.44E+Ol x 
Fe-59 1099.22 N-2.17E+02 +­ 1.74E+02 6.08E+02 x 
Zn-65 1115.52 N 2.35E+Ol +­ 4.5lE+Ol 1. 50E+02P x 
Co-60 1332.49 N 1.83E+OO +­ 6.75E+OO 2.30E+Ol x 
Sb-124 1691.02 N-8.52E+01 +­ 7.70E+01 2.81E+02 x 

MEASURED TOTAL: 1.70E+04 +- 5.98E+02 pCi/kg 
NOTE: *. N/S>3 
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L5188-04 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
==~============================================================================ 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 52.88 79.70 -14428 929 1540 27058 649.59 Deleted 
2 63.37 95.56 139 91 148 2807 1.18 Deleted 
7 90.04 135.86 444 63 97 1593 1.13 Unknown 
9 110.03 166.05 -8 52 85 1130 0.83 Deleted 

10 112.95 170.48 47 49 79 1130 0.77 Deleted 
12 143.90 217.24 -33 67 111 1825 0.86 Deleted 
13 153.93 232.39 89 56 90 1505 1. 05 Deleted 
14 163.39 246.70 -30 42 70 727 0.60 Deleted 
15 166.76 251. 79 19 33 54 727 0.57 Deleted 
16 183.05 276.39 96 52 84 1311 1. 29 Unknown 
18 197.93 298.88 82 81 132 2220 2.31 Deleted 
32 558.84 844.23 -13 37 61 467 1. 08 Deleted 
33 569.72 860.67 -28 37 61 463 0.16 Deleted 
36 651.83 984.74 41 28 45 369 2.57 Deleted 
37 693.28 1047.37 -10 29 47 333 0.51 Deleted 
42 803.11 1213.33 35 25 39 213 1. 33 Deleted 
43 830.66 1254.97 -9 33 55 468 0.39 Deleted 
49 1001.04 1512.42 15 30 49 285 1.15 Deleted 
51 1155.78 1746.23 33 31 50 351 1. 71 Deleted 
54 1408.59 2128.25 10 21 34 198 0.40 Deleted 
57 1592.77 2406.54 41 15 22 95 1. 95 2615DEsc 
63 2103.64 3178.49 66 16 23 80 2.95 2615SEsc 

=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
----------~-----------------------------------~---------------------------------

68 59.54 89.77 116N 54 87 1541 1.13 LBase 
69 122.06 184.24 45N 50 81 1314 1.12 NET< CL 
70 133.54 201.59 143N 49 78 1233 1.13 RBase 
71 145.44 219.57 -169N 80 136 1697 1.13 NET< CL 

RHRoi 
72 264.65 399.70 -55N 42 70 910 1. 21 NET< CL 

LBase 
73 320.08 483.46 17N 38 62 707 1.25 NET< CL 
74 364.48 550.55 18N 34 56 589 1. 29 NET< CL 
75 427.89 646.36 -34N 31 51 488 1. 35 NET< CL 
76 433.93 655.49 14N 30 49 444 1. 35 NET< CL 
77 477.59 721. 46 -2N 29 47 411 1. 40 NET< CL 
78 487.03 735.73 28N 28 45 380 1. 40 NET< CL 
79 497.08 750.91 9N 31 51 438 1. 41 NET< CL 
80 537.32 811. 72 -ON 32 52 394 1. 45 NET< CL 
81 604.70 913.53 -42N 32 54 503 1. 51 NET< CL 

LBase 
82 621. 84 939.43 14N 30 49 410 1. 53 NET< CL 
83 661.65 999.58 -22N 26 44 375 1. 57 NET< CL 
84 724.18 1094.07 44N 123 203 604 1. 62 NET< CL 

PIC 
85 765.79 1156.94 -45N 40 68 534 1. 66 NET< CL 

PIC 
86 810.76 1224.90 -24N 23 39 288 1. 70 NET< CL 
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L5188-04 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

==~===========================================:================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

87 834.83 1261. 27 -2N 27 45 374 1.72 NET< CL 
88 884.67 1336.58 -9N 23 38 267 1. 76 NET< CL 
89 1099.22 1660.77 -28N 23 38 254 1. 92 NET< CL 
90 1115.52 1685.40 24N 47 76 530 1. 93 NET< CL 

PIC 
91 1332.49 2013.25 5N 18 30 168 2.08 NET< CL 
92 1691.02 2555.01 -14N 13 22 87 2.26 NET< CL 
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L5188-04 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample ID: NONE 

Sampling Start: 10/31/2002 12:00:00 Counting Start: 04/21/2003 16:24:41 
Sampling Stop: 10/31/2002 12:00:00 Decay Time. 4.13E+03 Hrs 
Buildup Time .. O.OOE+OO Hrs Live Time 60000 Sec 
Sample Size .. ... 1. 63E-01 kg Real Time . 600S3 Sec 
Collection Efficiency . 1. 0000 Spectrum File .1116806. spc 

Detector #: 6 
Energy (keV)= 0.13 + 0.662*Ch + O.00E+OO*ChA2 + 0.00E+00*ChA3 04/18/2003 
FWHM(keV) 1.40 + -0.060*En + 3.S9E-03*EnA2 + 3.S9E-03*EnA3 03/04/2003 

Where En = Sqrt{Energy in keY) 

Efficiency File: ...WT1SS006.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 4.58e-03*EnA-3.34e+00 + 1.01e+02*EnA 7.37e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
============================~================================================== 

Pb-2l2 8.85E+02 1.80E+Ol < 3.90E+Ol 1. 92E+Ol 1. OOE+OO MEAS + 
Pb-214 5.74E+02 1.80E+Ol < 5.84E+Ol 2.S7E+Ol 1. OOE+OO MEAS + 
Tl-208 7.60E+02 2.55E+Ol < 8.33E+Ol 4.08E+Ol 9.99E-Ol MEAS + 
AcTh-228 8.51E+02 2.49E+Ol < 9.39E+Ol 4.57E+Ol 9.99E-Ol MEAS + 
Ra-226 1. 52E+03 1.S2E+02 < 5.70E+02 2.82E+02 1.OOE+00 MEAS + 
Annil 1. 92E+Ol 2.63E+Ol < 8.69E+01 4.31E+Ol 7.2lE-Ol MEAS + 
Bi-214 S.06E+02 1.97E+01 < 6.05E+Ol 2.97E+Ol 1.OOE+OO MEAS + 
Bi-212 6.45E+02 6.77E+Ol < 2.l0E+02 1.02E+02 9.99E-Ol MEAS + 
K-40 1.12E+04 2.l6E+02 < 3.0SE+02 1.48E+02 1. OOE+OO MEAS + 
Am-24l 6.11E+Ol 2.8SE+Ol < 9.34E+Ol 4.60E+Ol 9.99E-Ol NET 
Co-57 5.95E+OO 6.58E+00 < 2.lSE+Ol 1.07E+Ol 6.43E-Ol NET 
Ce-144 1.48E+02 S.OSE+01 < 1.6SE+02 8.10E+Ol 6.57E-Ol NET 
Ce 141 -1. 04E+03 4.92E+02 < 1.68E+03 8.31E+02 2.53E-02 NET 
Se-75 -2.63E+Ol 2.0lE+01 < 6.84E+01 3.36E+Ol 3.68E-Ol NET 
Cr-Sl 1.S6E+03 3.48E+03 < 1.16E+04 5.68E+03 1. 34E-02 NET 
1-131 -S.44E+06 1.60E+07 < 5.42E+07 2.65E+07 3.48E-07 NET 
Sb-125 -1.94E+01 1.7SE+Ol < 6.03E+Ol 2.94E+Ol 8.88E-Ol NET 
Ag-I08m 2.35E+00 5.04E+00 < 1.69E+Ol 8.22E+OO 9.97E-OI NET 
Be-7 -2.90E+Ol 4.l5E+02 < 1.4lE+03 6.84E+02 1.07E-Ol NET 
La-140 1.16E+OS 1.16E+OS < 3.85E+05 1. 87E+05 8.71E-OS NET 
Ru-l03 3.3lE+Ol 1.20E+02 < 4.05E+02 1.97E+02 4.79E-02 NET 
Ba-140 -3.49E+03 2.57E+05 < 8.69E+05 4.23E+05 8.7lE-05 NET 
Cs-134 9.64E+00 7.46E+OO < 2.56E+Ol 1.25E+Ol 8.53E-Ol NET 
Ru-l06 3.73E+Ol 8.30E+Ol < 2.78E+02 1.36E+02 7.23E-Ol NET 
Cs-137 -5.45E+OO 6.36E+00 < 2.19E+Ol 1.06E+Ol 9.89E-Ol NET 
Zr-95 1. 42E+02 4.01E+02 < 1.32E+03 6.58E+02 1. 54E-Ol NET 
Nb-95 -3.09E+02 2.80E+02 < 9.56E+02 4.69E+02 3.30E-02 NET 
Co-58 -3.11E+Ol 3.05E+Ol < 1.06E+02 5.l2E+Ol 1.8SE-Ol NET 
Mn-54 -7.14E-Ol 9.74E+00 < 3.31E+Ol 1. 60E+Ol 6.82E-Ol NET 
Ag-IIOm -5.08E+00 1.29E+01 < 4.44E+Ol 2.lSE+01 6.20E-Ol NET 
Fe-59 -2.17E+02 1.74E+02 < 6.08E+02 2.94E+02 6.86E-02 NET 
Zn-65 2.35E+01 4.50E+Ol < 1.50E+02 7.37E+Ol 6.13E-Ol NET 
Co-60 1. 83E+00 6.75E+00 < 2.30E+01 1.10E+01 9.40E-Ol NET 
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L5188-04 analyzed by emm1461 on 04/25/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
==:============================================================================ 
Sb-124 -8.52E+01 7.70E+01 < 2.81E+02 1.32E+02 1.37E-Ol NET 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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---------------

---

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ....;L;;;.;Sc..;;.1.....S8-;;;;....:;..OS"-________ Count by Date: _________ 
(if required) 

Client: Duratek Inc 
~~~~------------ Delay Date: 

(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BLDG124 VALVE PIT #200100 

Collect Start Daternme: 


Collect Stop Daternme: _1...;;;0-'-3'-'.1--'-0:.;;;;2;....1..;;:2c:..:::O:...:.0_~_______ 


Product: GAMMA SPECTROMETRY 


Required MDC(s): CS-137,1.1j Co-60 .038 


CHEMISTRY INFORMATION 

Liquid Data SolldlSedlment/Soll 

_____ g/mLDensity: Total Sample Weight: -----9 
(if required) (if required) 

Total Sample Weight: Wet Weight: ------g ------9
(if required) 

Dry Weight:Aliquot Weight: -----9-----g 
Aliquot Weight: -11'-"'[-'-7.....,"'---_9

VeqetationlDried Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:Dry Weight: -----g 
Units:

Aliquot Weight: -------9 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Count Daternme: Det No.: ~ Spectrum No.: _[_(_'l_f_lQ_8' 


Counted by: ----'~'1'~'-+--
Recount Daternme: DetNo.: ___ Spectrum No.: ____ 


Counted by: 


FORM 305.1, Rev.18 

http:CS-137,1.1j


Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,llOO; 

sample Id 
Client ld 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L51S8-05 
BLDG124 VALVE PIT 
/t2 00100 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

10/31/02 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

187.6 

187.6 
.1876 

WTIS 
SOlLA.LIB 
EMPTY 
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L5188-05 analyzed by emm1461 on 04/22/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

************************************************J***************************** 

. LSN: L5188-05 

sample ID: SOIL/SEDI Duratek Inc Code: 1127108 

--------------------------------------~--------------------------------------
Sampling Start: 10/31/2002 12:00:00 I Counting Start: 04/22/2003 17:09:36 
Sampling Stop: 10/31/2002 12:00:00 I Decay Time. . . . . . . 4.16E+003 Hrs 
Buildup ~ime. . . .. O.OOE+OOO Hrs VLive T~me . . . . . . .. 50000 Sec 
Sample Sl.ze . . . . . . . 1.88E-001 kg V1 Real Tl.me . . . . . . .. 50024 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........1127108.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= 0.02 + 0.663*Ch + 0.00E+00*ChA 2 + 0.00E+OO*Ch A 3 04/22/2003 
FWHM(keV) = 1.19 + 0.002*En + 6.36E-04*En A 2 + 0.00E+00*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

========================~===================================~================== 

PEAK SEARCH RESULTS 
==============================================:================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

----------------------------------------------~-~-------------------------------

1 53.13 80.17 -13425 664 1108 15470 232.03 NET< CL 
Wide Pk 

2 63.05 95.14 283 59 93 1464 1.17 
3 72.02 108.67 128 59 94 1522 1. 56 a 
4 74.57 112.52 498 50 73 1088 1. 01 b 
5 76.83 115.93 620 51 73 1088 1. 09 c 
6 86.95 131.20 197 47 73 1078 1. 05 a 
7 92.53 139.63 752 63 94 1510 1. 45 b 
8 139.51 210.54 76 29 45 498 0.65 a 
9 143.43 216.46 66 40 64 830 1.14 b 

10 158.79 239.63 7 63 104 1505 0.16 NET< CL 
11 185.59 280.09 395 51 78 1028 1.18 
12 197.62 298.25 117 62 101 1400 2.13 a Wide Pk 
13 202.07 304.97 10 25 41 420 0.67 b NET< CL 
14 205.03 309.43 22 31 50 560 0.95 c NET< CL 
15 208.91 315.28 25 31 50 560 0.86 d NET< CL 
16 238.43 359.84 1316 52 61 693 1. 30 a 
17 241.37 364.28 254 45 69 808 1. 58 b 
18 270.18 407.76 45 44 71 799 0.89 NET< CL 
19 282.31 426.07 16 51 84 973 0.44 NET< CL 
20 294.90 445.08 486 39 53 523 1. 31 a 
21 300.18 453.04 85 34 53 523 1. 30 b 
22 328.00 495.04 15 47 78 840 0.50 NET< CL 
23 337.95 510.05 251 42 64 653 1.28 
24 351. 72 530.83 778 51 70 716 1. 33 
25 463.05 698.87 33 32 52 427 1. 39 NET< CL 
26 510.81 770.96 1457 52 59 539 2.67 Wide Pk 

Page 001 



-------------------------------------------------------------------------------

L5188-05 analyzed by emm1461 on 04/22/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

====~========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 557.99 842.16 27 30 49 421 0.63 NET< CL 
28 582.98 879.88 466 38 51 430 1.53 
29 609.09 919.29 551 41 55 499 1. 60 
30 726.96 1097.20 73 28 44 332 1. 21 
31 786.24 1186.67 0 26 42 307 0.01 NET< CL 
32 861.05 1299.58 54 29 45 338 2.36 
33 911. 07 1375.07 263 33 48 360 1.46 
34 950.45 1434.52 48 32 52 379 2.80 NET< CL 

Wide Pk 
35 968.97 1462.46 140 31 47 356 1. 55 
36 1001. 47 1511.52 11 25 40 279 0.43 NET< CL 
37 1120.58 1691.30 52 29 47 358 1. 05 
38 1377.65 2079.29 22 19 30 148 1.19 NET< CL 
39 1460.80 2204.79 6463 82 28 129 2.18 
40 1728.60 2609.00 11 14 23 83 0.53 NET< CL 
41 1764.70 2663.49 110 18 23 84 1. 75 
42 2204.00 3326.53 30 13 19 62 3.42 
43 2614.74 3946.47 232 18 17 40 4.14 Wide Pk 
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L5188-05 analyzed by emm1461 on 04/22/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. . ... EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 53.13 -13425 664 1108 -7408 699 1159 NET<CL 
2 63.05 283 59 93 55 61 99 NET<CL 
4 74.57 498 50 73 408 51 77 
5 76.83 620 51 73 478 54 82 
6 86.95 197 47 73 99 53 86 
7 92.53 752 63 94 196 67 108 
8 139.51 76 29 45 35 31 50 NET<CL 
9 143.43 66 40 64 -0 42 68 NET<CL 

11 185.59 395 51 78 100 55 89 
12 197.62 117 62 101 53 64 104 NET<CL 
16 238.43 1316 52 61 1086 55 72 
17 241.37 254 45 69 149 48 76 
20 294.90 486 39 53 268 42 64 
22 328.00 15 47 78 19 49 81 NET<CL 
23 337.95 251 42 64 204 45 70 
24 351.72 778 51 70 461 53 80 
25 463.05 33 32 52 27 34 55 NET<CL 
26 510.81 1457 52 59 196 57 91 
27 557.99 27 30 49 -20 32 54 NET<CL 
28 582.98 466 38 51 401 40 57 
29 609.09 551 41 55 269 44 67 
33 911.07 263 33 48 216 35 52 
35 968.97 140 31 47 108 32 49 
36 1001.47 11 25 40 -7 26 43 NET<CL 
37 1120.58 53 29 47 9 31 50 NET<CL 
38 1377.65 22 19 30 -2 20 33 NET<CL 
39 1460.80 6463 82 28 6352 83 36 
40 1728.60 11 14 23 2 15 25 NET<CL 
41 1764.70 110 18 23 53 19 29 
42 2204.00 30 13 19 14 14 22 NET<CL 
43 2614.74 232 18 17 156 19 24 
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15188-05 analyzed by emm1461 on 04/22/2003 
******************************************************************************* 

SEEKER 1 I BRA R Y SEA R C H RES U 1 T S Version 1.9.2 

Environmental 1aboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

1ibrary File:. . . .. .. SOILA.LIB (Soil/Sediment 1ibrary (Kocher 04/08/94» 

Library Match Resolution.. . 2.00 I Decay Limit (Halflives) .. .. 8.0 
Minimum Score . . . . . . 0.50 I Decay Correction. . . . . . .. . ON 

=============================================================================== 
LIBRARY SEARCH RESU1TS 

===;============================================================================ 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


3 72.02 128 Tl-208 16 6 of 9 9S.73 1. 46 
4 74.57 408 Pb-212 235 5 of 6 100.00 1. 00 

Tl-208 16 6 of 9 9S.73 0.96 Matched 
Pb-214 92 5 of 7 100.00 1. 00 
Tl-208 28 6 of 9 95.73 0.96 

5 76.83 478 Pb-212 406 5 of 6 100.00 1. 50 
Tl-208 28 6 of 9 9S.73 0.96 
Pb-214 163 5 of 7 100.00 1. 00 

6 86.95 99 Pb-212 222 5 of 6 100.00 1. 50 
Cd-l09 1 of 1 100.00 1. 50 

7 92.53 110 Th-234 1 of 2 100.00 1.50 Split 
45 92.53 86 AcTh-228 86 4 of 36 61.35 1.11 AutoAdd 
11 185.59 100 U-235 1 of 3 100.00 1. 50 

Ra-226 1 of 1 100.00 1. 50 
16 238.43 1086 Pb-212 1264 5 of 6 100.00 1. 50 
17 241. 37 149 Pb-214 121 5 of 7 100.00 1. 50 

La-140 o of o 0.00 Decay 
20 294.90 268 Pb-214 275 5 of 7 100.00 1. SO 
21 300.18 85 Pb-212 71 5 of 6 100.00 1. 50 
23 337.95 204 AcTh-228 186 4 of 36 72.02 1. 22 
24 351. 72 461 Pb-214 473 5 of 7 100.00 1. 50 
26 510.81 81 Annil 1 of 1 100.00 1. 50 Split 
44 510.81 114 Tl-208 114 6 of 9 97.0S 1.47 AutoAdd 
28 582.98 401 Tl-208 425 6 of 9 100.00 1. 50 
29 609.09 269 Bi-214 341 2 of 33 80.44 1. 30 

Ru-103 1 of 2 5.92 0.06 LowScore 
30 726.96 73 Bi-212 1 of 13 100.00 1. 50 
32 861.0S 54 Tl-208 45 6 of 9 97.05 1. 47 
33 911.07 216 AcTh-228 228 4 of 36 74.94 1. 25 
35 968.97 108 AcTh-228 132 4 of 36 82.68 1. 33 

Sb-124 1 of 13 1. 04 0.01 LowScore 
39 1460.80 6352 K-40 1 of 1 100.00 1. 50 
41 1764.70 53 Bi-214 41 2 of 33 80.44 1. 30 
43 2614.74 156 Tl-208 161 6 of 9 97.05 1. 47 
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L5188-05 analyzed by emm1461 on 04/22/2003 
*********************************************'k******* ************************** 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5188-05 

Sample ID: SOIL/SED! Duratek Inc Code: 1127108 

. Sampling Start: 10/31/2002 12:00:00 Counting Start: 04/22/2003 17:09:36 
Sampling Stop: 10/31/2002 12:00:00 Decay Time. 4.16e+003 Hrs 

·Buildup Time .. O.OOe+OOO Hrs Live Time . . 50000 Sec 
Sample Size . . 1. 88e-00I kg Real Time . . 50024 Sec 
Collection Efficiency 1.0000 Spectrum File .1127108. spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 

Efficiency File: WT1SS008.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 

Eff.=1/[7.49E-03*EnA -3.10E+00 + 9.34E+Ol*EnA 7.45E-Ol] 02/06/1998 


Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94») 
LSF File: .......L5188-05.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MDC 


Tl-208 Average:x 2.40E+02 +- 1. 84E+Ol * 
72.80 1. D. . · · · 


510.84 I. D. .· · · · 
583.14 2.39E+02 +- 2.38E+01 6.94E+Ol +* 
860.37 2.88E+02 +- 1. 53E+02 5.02E+02 + 

2614.66 2.40E+02 +- 2.97E+Ol 7.87E+Ol +* 

Pb-212 Average:x 2.30E+02 +- 1. 15E+01 
 * 

74.81 1. D. 
77.12 1. D. . .· · 
87.30 1.0. .· 

238.63 2.30E+02 +- 1.15E+01 3.09E+01 +* 
300.09 2.76E+02 +- 1.09E+02 3.54E+02 + 


Th-234 92.59 1.62E+02 +- 1.72E+02 5.66E+02 + 

U-235 185.72 1.50E+01 +- 8.24E+00 2.71E+01 + 

Pb-214 Average:x 1.55E+02 +- 1. 39E+Ol . 
 * 

241. 98 1.89E+02 +- 6.04E+01 1.9SE+02 +* 
295.21 1.53E+02 +- 2.40E+01 7.42E+01 +* 
351.92 1. 54E+02 +- 1.77E+01 5.41E+Ol +* 


AcTh-228 Average:x 1.96E+02 +- 2.32E+Ol *
· · 
338.32 2.16E+02 +- 4.74E+01 1.51E+02 +* 
911. 07 1. 96E+02 +- 3.15E+01 9.64E+01 +* 
969.11 1.71E+02 +- 5.01E+01 1.60E+02 +* 

93.35 I. D. · · · Annil 511.00 1.85E+Ol +- 2.26E+01 7.46E+Ol + 

Bi-214 Average:x 1.l1E+02 +- 1. 66E+01 . . 
 · * 

609.31 1.08E+02 +- 1.76E+Ol 5.47E+Ol +* 
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-------------------------------------------------------------------------------

L5l88-05 analyzed by emm1461 on 04/22/2003 
;=============================================:================================= 

MEASURED or MDA CONCENTRATIONS 
====~========================================================================== 

N 

ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MDC 


1764.49 1. 37E+02 +- 4.94E+01 1. 57E+02 + 

Bi-212 727.17 1.32E+02 +- 5.02E+01 1.62E+02 + 


·K-40 1460.81 2.13E+04 +- 2.77E+02 2.51E+02 +* 
Am-241 59.54 N 2.28E+01 +- 3.16E+Ol 1. 04E+02L x LHROI 
Co-57 122.06 N 7.73E+OO +- 5.87E+00 1.94E+01 x 
Ce-144 133.54 N 8.93E+Ol +- 4.56E+Ol 1.50E+02 x 
Ce-141 145.44 N 3.99E+02 +- 2.67E+02 8.80E+02 x 
Ra-226 186.22 N 1.67E+02 +- 1.62E+02 5.33E+02R x RHROI 
8e-75 264.65 N 1.48E+Ol +- 1. 58E+Ol 5.24E+01 x 
Cr-51 320.08 N-2.34E+03 +- 3.17E+03 1. 08E+04 x 
1-131 364.48 N 9.15E+06 +- 1. 61E+07 5.40E+07 x 
Sb-125 427.89 N 9.81E+00 +- 1. 66E+01 5.57E+01 x 
Ag-108m 433.93 N-4.25E+00 +- 4.89E+00 1.68E+Ol x 
Be-7 477.59 N 8.02E+Ol +- 3.96E+02 1.34E+03 x 

·La-140 487.03 N 6.98E+03 +- 1.11E+05 3.77E+05 x 
Ru-103 497.08 N-3.53E+Ol +- 9.59E+01 3.28E+02 x 
Ba-140 537.32 N 1. 07E+05 +- 2.04E+05 6.86E+05 x 
Cs-134 604.70 N 3.36E+01 +- 3.0lE+Ol 9.9lE+01P x PIC 
Ru-106 621.84 N-2.67E+01 +- 7.42E+01 2.53E+02 x 
Cs-137 661. 65 N-2.35E-01 +- 5.92E+OO 2.01E+01 x Y. 
Zr-95 724.18 N-6.97E+01 +- 1.l2E+02 3.85E+02L x LHR01 
Nb-95 765.79 N-4.31E+01 +- 1.71E+02 5.85E+02 x 
Co-58 810.76 N 3.80E+OO +- 2.92E+Ol 9.91E+01 x 
Mn-S4 834.83 N-8.65E+00 +- 8.53E+OO 2.96E+01 x 
Ag-110m 884.67 N-1.64E+00 +- 1. 24E+01 4.23E+Ol x 
Fe-59 1099.22 N-2.49E+02 +- 1. 85E+02 6.44E+02 x 
Zn-65 1115.52 N 3.13E+01 +- 3.75E+01 1. 23E+02L x LHROI 
Co-60 1332.49 N 7.45E+00 +- 6.46E+00 2.15E+Ol x Y. 
Sb-124 1691.02 N-2.70E+Ol +- 6.63E+Ol 2.38E+02 x 

MEASURED TOTAL: 2.25E+04 +- 6.13E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 


# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV} FLAG 

===================================:=========================================== 

1 53.13 80.17 -7408 699 1159 15470 232.03 Deleted 
2 63.05 95.14 55 61 99 1464 1.17 Deleted 
8 139.51 210.54 35 31 50 498 0.65 Deleted 
9 143.43 216.46 -0 42 68 830 1.14 Deleted 

10 158.79 239.63 7 63 104 1505 0.16 Deleted 
12 197.62 298.25 53 64 104 1400 2.13 Deleted 
13 202.07 304.97 10 25 41 420 0.67 Deleted 
14 205.03 309.43 22 31 50 560 0.95 Deleted 
15 208.91 315.28 25 31 50 560 0.86 Deleted 
18 270.18 407.76 45 44 71 799 0.89 Deleted 
19 282.31 426.07 16 51 84 973 0.44 Deleted 
22 328.00 495.04 19 49 81 840 0.50 Deleted 
25 463.05 698.87 27 34 55 427 1. 39 Deleted 
27 557.99 842.16 -20 32 54 421 0.63 Deleted 
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L5188-05 analyzed by emm1461 on 04/22/2003 
=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
====F========================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

31 786.24 1186.67 -0 26 42 307 0.01 Deleted 

34 950.45 1434.52 48 32 52 379 2.80 Deleted 

36 1001. 47 1511. 52 -7 26 43 279 0.43 Deleted 

37 1120.58 1691.30 9 31 50 358 1. 05 Deleted 

38 1377.65 2079.29 -2 20 33 148 1.19 Deleted 

40 1728.60 2609.00 2 15 25 83 0.53 Deleted 

42 2204.00 3326.53 14 14 22 62 3.42 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------------------------------------------_._-------------------------------­
46 59.54 89.84 49N 68 111 1131 1. 24 NET< CL 

LHRoi 
47 122.06 184.20 60N 46 74 1008 1. 29 NET< CL 
48 133.54 201. 53 89N 45 73 989 1. 30 
49 145.44 219.49 66N 44 71 943 1. 31 NET< CL 
50 186.22 281. 04 68N 66 107 1052 1. 33 NET< CL 

RHRoi 
51 264.65 399.42 32N 34 55 567 1. 39 NET< CL 
52 320.08 483.08 -26N 35 58 580 1. 43 NET< CL 
53 364.48 550.09 19N 33 54 492 1. 46 NET< CL 
54 427.89 645.80 18N 30 49 414 1. 50 NET< CL 
55 433.93 654.92 -26N 30 51 436 1. 51 NET< CL 
56 477.59 720.81 6N 28 46 359 1. 53 NET< CL 
57 487.03 735.06 2N 27 44 324 1. 54 NET< CL 
58 497.08 750.23 -9N 25 42 341 1. 55 NET< CL 
59 537.32 810.96 13N 25 40 322 1. 57 NET< CL 
60 604.70 912.66 151N 135 221 884 1. 62 NET< CL 

PIC 
61 621.84 938.53 -10N 28 46 390 1. 63 NET< CL 
62 661. 65 998.62 -IN 25 41 318 1. 66 NET< CL 
63 724.18 1093.00 -22N 35 59 326 1. 70 NET< CL 

LHRoi 
64 765.79 1155.80 -6N 25 42 291 1. 73 NET< CL 
65 810.76 1223.68 3N 23 38 264 1. 76 NET< CL 
66 834.83 1260.01 -25N 25 41 317 1. 77 NET< CL 
67 884.67 1335.23 -3N 23 37 257 1. 81 NET< CL 
68 1099.22 1659.06 -33N 24 41 296 1. 95 NET< CL 
69 1115.52 1683.66 33N 40 64 339 1. 96 NET< CL 

LHRoi 
70 1332.49 2011.14 21N 18 29 155 2.10 NET< CL 
71 1691.02 2552.28 -5N 11 19 61 2.34 NET< CL 
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L5188-05 analyzed by emm1461 on 04/22/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

sampling Start: 10/31/2002 12:00:00 Counting Start: 04/22/2003 17:09:36 
Sampling Stop: 10/31/2002 12:00:00 Decay Time. . 4.16E+03 Hrs 
Buildup Time .. O.OOE+OO Hrs Live Time. .. 50000 Sec 

. Sample Size .. .. . 1.88E-01 kg Real Time . . 50024 Sec 
Collection Efficiency . . 1.0000 Spectrum File .1127108.spc 

Detector #: 8 

Energy (keV) 0.02 + 0.663*Ch + 0.00E+00*Ch A 2 + 0.OOE+00*Ch A 3 04/22/2003 

FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA2 + 6.36E-04*EnA 3 03/07/2003 


Where En = Sqrt(Energy in keY) 

Efficiency File: . .WT1SS008.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff. 1/[ 7.4ge-03*EnA-3.10e+00 + 9.34e+01*EnA 7.45e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5188-05.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Tl-208 2.40E+02 I.B4E+01 < 6.94E+OI 3.39E+Ol 1.00E+OO MEAS + YES 
Pb-212 2.30E+02 1.15E+01 < 3.09E+Ol 1. 51E+OI 1.00E+OO MEAS + YES 
Th-234 1.62E+02 1.72E+02 < 5.66E+02 2.81E+02 1. OOE+OO MEAS + YES 

·U-235 1. 50E+OI B.24E+00 < 2.70E+Ol 1. 33E+Ol 1.OOE+OO MEAS + YES 
Pb-214 1. 55E+02 1.39E+Ol < 5.41E+01 2.66E+01 1.OOE+00 MEAS + YES 
AcTh-228 1. 96E+02 2.32E+OI < 9.64E+01 4.70E+OI 1. OOE+OO MEAS + YES 
Annil 1. 85E+01 2.26E+OI < 7.46E+OI 3.70E+Ol 7.20E-Ol MEAS + YES 
Bi-214 1.11E+02 1.66E+OI < 5.47E+OI 2.68E+Ol 1. OOE+OO MEAS + YES 
Bi-212 1.32E+02 5.02E+01 < 1.62E+02 7.87E+OI 1. OOE+OO MEAS + YES 
K-40 2.13E+04 2.77E+02 < 2.5IE+02 1. 21E+02 1. OOE+OO MEAS + YES 
Am-241 2.28E+01 3.I6E+Ol < 1.04E+02 5.14E+OI 9.99E-OI NET YES 
Co-57 7.72E+OO 5.87E+OO < 1.94E+Ol 9.51E+OO 6.42E-Ol NET YES 
Ce-144 B.93E+OI 4.56E+Ol < 1.50E+02 7.34E+Ol 6.55E-Ol NET YES 
Ce-141 3.99E+02 2.67E+02 < B.80E+02 4.32E+02 2.47E-02 NET YES 
Ra-226 1. 67E+02 1.62E+02 < 5.33E+02 2.63E+02 1.OOE+OO NET YES 
Se-75 1.48E+OI 1.58E+01 < 5.24E+01 2.56E+01 3.66E-Ol NET YES 
Cr-51 -2.34E+03 3.17E+03 < I.08E+04 5.27E+03 1.30E-02 NET YES 
1-131 9.15E+06 1.62E+07 < 5.40E+07 2.63E+07 3.20E-07 NET YES 
Sb-125 9.81E+OO 1.66E+OI < 5.57E+OI 2.71E+Ol 8.88E-OI NET YES 
Ag-lOBm -4.25E+00 4.89E+00 < 1.68E+OI 8.17E+OO 9.97E-OI NET YES 
Be-7 8.02E+Ol 3.96E+02 < 1.34E+03 6.49E+02 1.05E-01 NET YES 
La-140 6.98E+03 1.11E+05 < 3.77E+05 1.83E+05 8.26E-05 NET YES 
Ru-l03 -3.53E+01 9.59E+01 < 3.28E+02 1.59E+02 4.71E-02 NET YES 
Ba-140 1.07E+05 2.04E+05 < 6.86E+05 3.32E+05 8.26E-05 NET YES 
Cs-134 3.36E+01 3.01E+01 < 9.91E+Ol 4.93E+OI 8.52E-OI NET YES 
Ru-106 -2.67E+01 7.42E+01 < 2.53E+02 1.23E+02 7.21E-Ol NET YES 
Cs-137 -2.35E-Ol 5.92E+OO < 2.0IE+Ol 9.75E+OO 9.89E-Ol NET YES 
Zr-95 -6.97E+01 1.12E+02 < 3.85E+02 1. 88E+02 1. 53E-OI NET YES 
Nb-95 -4.31E+Ol 1.71E+02 < 5.85E+02 2.83E+02 3.24E-02 NET YES 
Co-58 3.BOE+OO 2.92E+Ol < 9.9IE+Ol 4.78E+01 1.83E-Ol NET YES 
Mn-54 -B.65E+OO 8.53E+00 < 2.96E+Ol 1.43E+Ol 6.8lE-01 NET YES 
Ag-llOm -1. 64E+OO 1.24E+OI < 4.23E+Ol 2.04E+OI 6.I8E-Ol NET YES 
Fe-59 -2.49E+02 1.85E+02 < 6.44E+02 3.12E+02 6.76E-02 NET YES 
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L5188-05 analyzed by emm1461 on 04/22/2003 
Activity units: pCi/kg 
Nuclide . Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
====~========================================================================== 

Zn-65 3.13E+Ol 3.75E+Ol < 1.24E+02 6.05E+Ol 6.11E-Ol NET YES 
Co-60 7.45E+OO 6.46E+OO < 2.15E+Ol 1. 03E+Ol 9.39E-Ol NET YES 
Sb-124 -2.70E+Ol 6.63E+Ol < 2.3BE+02 1.11E+02 1. 36E-Ol NET YES 

PERFORMED BY: -------------------------­

REVIEWED BY: -------------------------­
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-------------------
------------------

" 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ....:;L=5...;.,1=88-;:;.....::..06"--________ 	 Count by Date: _________ 
(if required) 

Client: Duratek Inc 	 Delay Date: 
~~~~------------

(if required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: E0200 #1 

Collect Start Date!Time: 

Collect Stop Date!Time: 10-22-02 12:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data 	 SolidtSedimenVSol1 

_____ g1mLDensity: 	 Total Sample Weight: -----9 
(if required) (if required) 

Total Sample Weight: Wet Weight: -------9 	 -----9
(if required) 

Dry Weight: Aliquot Weight: -----g -----9 

Aliquot Weight: ---,'i-",-~-,,--~(p~ 9 
Veqetation/Dried Aquatic Animals Data 

Fllter/Smear Data Wet Wei9ht: -----9 
Volume:Dry Weight: -------9 
Units:

Aliquot Wei9ht: -----9 

Sample Geometry: 

Work Group 10: 	 Run 10: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count Date!Time: ~'1.t~(!; \~ 0 Det No.: &-- ­ Spectrum No.: 

Counted by: '~ 

Recount Date/Time: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report , . 

Required MDC(s): Co-60,38;Cs-137,llOO; 

Sample Id LSlSS-06 
Client Id E0200 #1 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 10/22/02 12:00 

Parameter 

Sample Weight 
sample Weight~~Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Product GAMMA SPECTROMETRY 
Matrix SOOl Soil 

Units Numvalue Textvalue Datevalue 

9 489_6 

9 
9 489.6 
kg .4896 

WTSS 
SOILA.LIB 
EMPTY 

pCi 
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L5188-06 analyzed by emm1461 on 04/23/2003 
*****~************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


/
LSN: L5188-06 

Sample ID: NONE Code: 1114408 

---------------------------------------vJ--------------------------------------­
Sampling Start: 10/22/2002 12:00:00 I Counting Start: 04/21/2003 10:40:24 
Sampling Stop: 10/22/2002 12:00:00 I Decay Time. 4.34E+003 Hrs 
Buildup ~ime. . . .. O.OOE+OOO Hrs;1 Live T~me . . . . . . .. 16774 Sec 
Sample S~ze ....... 4.90E-001 k~ I Real T~me . . . . . . .. 16794 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........1114408.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= 0.05 + 0.663*Ch + 0.OOE+00*Ch A 2 + 0.OOE+00*Ch A 3 04/21/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*En A 2 + 0.00E+00*EnA 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.50 I Sigma Multiplier: 1.00 I Search Start/End: ' 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.06 95.26 139 62 100 1703 1. 20 
2 74.65 112.75 1236 74 106 1926 1. 46 a 
3 76.91 116.15 1600 64 83 1376 1.18 b 
4 83.81 126.58 271 49 76 1168 1. 01 a 
5 87.05 131.46 597 58 87 1402 1.33 b 
6 89.65 135.39 450 57 87 1402 1. 27 c 
7 92.72 140.02 865 66 98 1636 1. 60 d 
8 99.00 149.51 97 41 65 935 0.76 e 
9 105.21 158.87 29 51 83 1263 0.31 NET< CL 

10 128.86 194.56 174 57 91 1404 1.13 
11 185.76 280.44 600 59 89 1251 1. 63 
12 209.05 315.59 413 63 99 1357 1. 94 Wide Pk 
13 238.44 359.95 3969 73 61 684 1. 31 a 
14 241.36 364.35 674 53 76 912 1. 76 b 
15 269.95 407.50 357 37 53 516 1. 34 a 
16 277.29 418.59 158 61 98 1118 2.87 b Wide Pk 
17 295.02 445.35 948 44 51 481 1.25 a 
18 299.86 452.65 211 38 57 561 1. 57 b 
19 327.76 494.76 211 41 63 620 1. 41 
20 338.11 510.37 729 48 66 645 1. 55 
21 351. 71 530.90 1578 55 62 576 1. 36 
22 409.63 618.33 74 34 55 477 0.90 
23 462.79 698.55 204 34 50 396 1. 51 
24 510.73 770.91 852 41 48 398 1. 97 
25 582.99 879.97 1391 48 50 389 1. 49 
26 609.14 919.44 1315 46 46 341 1. 77 
27 727.06 1097.41 271 31 43 306 1. 53 
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--------------------------------------------------------------------------------

L5188-06 analyzed by emm1461 on 04/23/2003 
=7============================================================================= 

PEAK SEARCH RESULTS 

================================================================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 768.20 1159.50 30 25 40 289 0.89 NET< CL 
29 785.42 1185.49 71 21 31 193 1. 53 a 
30 794.85 1199.73 155 24 35 221 1. 77 b 
31 835.65 1261.29 23 24 39 261 0.57 NET< CL 
32 860.32 1298.54 149 25 35 206 1. 84 
33 911.17 1375.28 933 38 37 224 1. 81 
34 934.26 1410.12 53 23 37 221 1.27 
35 964.78 1456.19 162 22 30 172 1. 58 a 
36 968.86 1462.35 513 30 33 197 1. 69 b 
37 1120.43 1691.11 258 31 44 282 1. 84 
38 1237.94 1868.46 116 30 46 344 2.43 
39 1378.18 2080.13 41 16 25 109 2.30 
40 1460.79 2204.80 4865 71 24 94 2.20 
41 1588.36 2397.34 8 16 26 123 0.23 NET< CL 
42 1729.62 2610.53 36 12 17 49 2.50 
43 1764.56 2663.27 232 18 17 47 2.18 
44 2103.41 3174.68 70 13 16 46 2.78 
45 2204.11 3326.67 74 13 17 48 2.84 
46 2614.52 3946.08 580 25 10 16 2.98 
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L5188-06 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T RAe T RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

.Background File:.. . ... EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

================================================================================ 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.06 139 62 100 62 62 101 NET<CL 
2 74.65 1236 74 106 1206 74 107 
3 76.91 1600 64 83 1552 64 84 
4 83.81 271 49 76 247 49 "77 
5 87.05 597 58 87 564 59 89 
7 92.72 865 66 98 679 67 101 
8 99.00 97 41 65 92 41 66 

11 185.76 600 59 89 501 60 91 
13 238.44 3969 73 61 3892 73 63 
14 241.36 674 53 76 638 53 77 
17 295.02 948 44 51 875 44 54 
19 327.76 211 41 63 212 41 63 
20 338.11 729 48 66 713 49 67 
21 351. 71 1578 55 62 1472 55 65 
23 462.79 204 34 50 202 34 50 
24 510.73 852 41 48 429 42 60 
25 582.99 1391 48 50 1369 48 51 
26 609.14 1315 46 46 1220 46 49 
28 768.20 30 25 40 20 25 40 NET<CL 
33 911. 17 933 38 37 918 38 38 
34 934.26 53 23 37 51 24 37 
36 968.86 513 30 33 502 30 33 
37 1120.43 258 31 44 243 31 44 
38 1237.94 116 30 46 114 30 47 
39 1378.18 41 16 25 33 17 26 
40 1460.79 4865 71 24 4828 71 27 
42 1729.62 36 12 17 33 12 18 
43 1764.56 232 18 17 213 19 19 
45 2204.11 74 13 17 69 13 17 
46 2614.52 580 25 10 555 25 14 
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L?188-06 analyzed by emm1461 on 04/23/2003 
*~***************************************************************************** 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. ... .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution.. . 2.00 I Decay Limit (Halflives) .. . 8.0 
Minimum Score .. . 0.50 I Decay Correction. . .. . ... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.65 1206 Pb-212 764 5 of 6 99.30 0.99 
Tl-208 44 8 of 9 99.30 0.99 
Pb-214 258 6 of 7 98.66 0.99 
Tl-208 78 8 of 9 99.30 0.99 

3 76.91 1552 Pb-214 461 6 of 7 100.00 1. 00 
Tl-208 78 8 of 9 99.30 0.99 
Pb-212 1333 5 of 6 100.00 1. 00 

4 83.81 247 Tl-208 43 8 of 9 99.30 0.99 
5 87.05 564 Pb-212 741 5 of 6 100.00 1. 50 

Cd-l09 1 of 1 100.00 1. 50 
6 89.65 450 Cd-l09 1 of 1 100.00 1. 50 
7 92.72 372 Th-234 1 of 2 58.74 0.59 Split 

49 92.72 307 AcTh-228 307 13 of 36 83.43 0.83 AutoAdd 
8 99.00 92 AcTh-228 95 13 of 36 86.49 1. 36 

Np-239 o of o 0.00 Decay 
1120DEsc a of a 0.50 

10 128.86 174 AcTh-228 284 13 of 36 91.23 1. 41 
11 185.76 501 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
12 209.05 413 AcTh-228 369 13 of 36 85.92 1. 36 

Np-239 o of o 0.00 Decay 
13 238.44 3892 Pb-212 4346 5 of 6 100.00 1. 50 
14 241.36 638 Pb-214 386 6 of 7 100.00 1. 00 

La-140 o of a 0.00 Decay 
15 269.95 357 AcTh-228 256 13 of 36 85.16 1. 35 
16 277.29 158 Tl-208 173 13 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 () of o 0.00 Decay 

17 295.02 875 Pb-214 925 6 of 7 100.00 1. 50 
18 299.86 211 Pb-212 263 5 of 6 100.00 1. 50 
19 327.76 212 AcTh-228 204 13 of 36 86.49 1. 36 

Bi-212 5 3 of 13 69.12 0.69 
La-140 o of o 0.00 Decay 

20 338.11 713 AcTh-228 712 13 of 36 86.49 1. 36 
21 351.71 1472 Pb-214 2494 6 of 7 100.00 1. 00 
22 409.63 74 AcTh-228 118 13 of 36 91.23 1. 41 
23 462.79 202 AcTh-228 225 13 of 36 87.36 1. 37 

Sb-125 1 of 8 12.82 0.13 LowScore 
24 510.73 59 Annil 1 of 1 100.00 1. 50 Split 
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L,5188-06 analyzed by emm1461 on 04/23/2003 
~============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

----------------------------------------------~--------------------------------

48 510.73 370 Tl-208 370 8 of 9 100.00 1.50 AutoAdd 

25 582.99 1369 Tl-208 1293 8 of 9 100.00 1. 50 

26 609.14 1220 Bi-214 1186 8 of 33 85.06 1. 35 


Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.50 

27 727.06 271 Bi-212 271 3 of 13 83.48 1. 33 
1238SEsc 0 of 0 0.50 


29 785.42 28 Pb-214 26 6 of 7 100.00 1.50 Split 

47 785.42 43 Bi-212 43 3 of 13 83.48 1. 33 AutoAdd 

30 794.85 155 AcTh-228 165 13 of 36 86.49 1. 36 


Cs-134 1 of 9 46.67 0.47 LowScore 
32 860.32 149 Tl-208 153 8 of 9 100.00 1. 50 
33 911. 17 918 AcTh-228 895 13 of 36 86.49 1. 36 
34 934.26 51 Bi-214 63 8 of 33 89.26 1. 39 
35 964.78 162 AcTh-228 164 13 of 36 86.49 1. 36 
36 968.86 502 AcTh-228 525 13 of 36 86.49 1. 36 

Sb-124 1 of 13 1. 04 0.01 LowScore 
37 1120.43 243 Bi-214 266 8 of 33 87.12 1. 37 
38 1237.94 114 Bi-214 97 8 of 33 82.84 1. 33 
39 1378.18 33 Bi-214 63 8 of 33 95.13 1. 45 
40 1460.79 4828 K-40 1 of 1 100.00 1. 50 
42 1729.62 33 Bi-214 39 8 of 33 89.26 1. 39 
43 1764.56 213 Bi-214 204 8 of 33 84.05 1. 34 
44 2103.41 71 2615SEsc 0 of 0 0.50 
45 2204.11 69 Bi-214 56 8 of 33 82.84 1. 33 
46 2614.52 555 Tl-208 608 8 of 9 100.00 1. 50 

Page 005 



L5188-06 analyzed by emm1461 on 04/23/2003 
*t***************************************************************************** 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5188-06 

Sample ID: NONE 

Sampling Start: 10/22/2002 12:00:00 
Sampling Stop: 10/22/2002 12:00:00 
Buildup Time .. O.OOe+OOO Hrs 
Sample Size . . . 4.90e-001 kg 
Collection Efficiency 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Code: 1114408 

Counting Start: 04/21/2003 10:40:24 
Decay Time. 
Live Time . . 
Real Time .. 
Spectrum File 
Type I & II 
Det. Limit Confidence 

4.34e+003 Hrs 
16774 Sec 
16794 Sec 

.1114408. spc 

Interval: 95 % 

Detector #: S (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WT5SS00S.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=1/[5.18E-03*En A -3.49E+00 + 1.43E+02*EnA 6.59E-Oll 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
==============================================:================================= 

N 
ENERGY E 

Nuclide (keV) 

Pb-212 Average:x 
74.81 
87.30 

238.63 
300.09 

Pb-214 Average:x 
77.11 

241. 98 
295.21 
351.92 
785.91 

Tl-208 Average:x 
84.90 

277.35 
510.84 
583.14 
860.37 

2614.66 
Cd-109 88.03 
Th-234 92.59 
AcTh-228 Average: x 

99.45 
129.08 
209.28 
270.23 
327.64 
338.32 

Concentration 

{pCi/kg 


1. 62E+03 +- 3.03E+01 
1.D. · · · · 
1.0. · · ·· 

1.63E+03 +- 3.06E+01 
1. 33E+03 +- 2.38E+02 
9.80E+02 +- 2.80E+Ol 

1. O. 
1.60E+03 +- 1. 33E+02 
9.70E+02 +- 4.88E+01 
9.42E+02 +- 3.53E+01 
1.03E+03 +- 1. 33E+03 
1.45E+03 +- 3.96E+01 

1.D. · 
1.32E+03 +- 5.10E+02 

1. D. · 
1. 50E+03 +- 5.30E+01 
1.42E+03 +- 2.37E+02 
1.38E+03 +- 6.21E+Ol 

1. D. · · · · 1.15E+03 +- 3.58E+02 
1. 45E+03 +- 3.92E+01 
1.41E+03 +- 6.25E+02 
8.94E+02 +- 2.92E+02 
1. 62E+03 +- 2.49E+02 
2.00E+03 +- 2.08E+02 
1.51E+03 +- 2.92E+02 
1.45E+03 +- 9.92E+Ol 

MDA Flags Notes 

* 

· · · · 
· · · 

5.39E+01 +* 
7.40E+02 +* 

* · · 
· · 

3.93E+02 +* 
1.22E+02 +* 
S.53E+01 +* 
4.44E+03 + 

* · · · 
· · 

1. 67E+03 + 

· 
1.15E+02 +* 
7.04E+02 +* 
7.40E+01 +* 

· · 
1. 17E+03 +* 

* · · 
2.04E+03 + 
9.49E+02 +* 
7.88E+02 +* 
6.07E+02 +* 
9.16E+02 +* 
2.78E+02 +* 
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L5188-06 analyzed by emm1461 on 04/23/2003 
=~============================================================================= 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 

409.51 9.10E+02 +- 4.26E+02 1. 39E+03 + 
463.00 1. 31E+03 +- 2.19E+02 6.71E+02 +* 
794.70 1.37E+03 +- 2.16E+02 6.35E+02 +* 
911. 07 1.47E+03 +- 6.11E+01 1.26E+02 +* 
964.60 1.44E+03 +- 1.95E+02 5.49E+02 +* 
969.11 1. 40E+03 +- 8.44E+01 1. 94E+02 +* 

93.35 I. D. 
Ra-226 186.22 2.48E+03 +- 2.95E+02 9.13E+02 +* 
Annil 511. 00 2.52E+01 +- 3.14E+01 1. 04E+02 + 
Bi-214 Average:x 8.92E+02 +- 2.90E+01 * 

609.31 8.99E+02 +- 3.38E+01 7.43E+01 +* 
934.06 7.12E+02 +- 3.32E+02 1.08E+03 + 

1120.29 8.21E+02 +- 1.05E+02 3.08E+02 +* 
1238.11 1.04E+03 +- 2.77E+02 8.77E+02 +* 
1377.67 4.67E+02 +- 2.36E+02 7.68E+02 + 
1729.59 7.47E+02 +- 2.78E+02 8.67E+02 + 
1764.49 9.26E+02 +- 8.08E+01 1.76E+02 +* 
2204.22 1.10E+03 +- 2.15E+02 6.02E+02 +* 

Bi-212 Average:x 8.80E+02 +- 9.94E+01 * 
727.17 8.80E+02 +- 1.01E+02 2.90E+02 +* 
785.46 8.80E+02 +- 6. 11E+02 2.02E+03 + 


K-40 1460.81 2.74E+04 +­ 4.05E+02 3.17E+02 +* 

Am-241 59.54 N 2.40E+01 +- 7.66E+01 2.54E+02L x LHROI 

Co-57 122.06 N-1.96E+01 +­ 1. 29E+01 4.38E+01 x 

Ce-144 133.54 N-2.08E+OO +­ 1.02E+02 3.41E+02r x rbase 

Ce-141 145.44 N 5.43E+02 +­ 6.99E+02 2.32E+03 x 

Se-75 264.65 N-5.87E+Ol +­ 3.24E+01 1. 12E+021 x Ibase 

Cr-51 320.08 N 1.69E+04 +­ 7.08E+03 2.30E+04 x 

1-131 364.48 N 8.97E+06 +­ 5.29E+07 1. 78E+08 x 

Sb-125 427.89 N 3.49E+01 +­ 2.86E+01 9.49E+01 x 

Ag-I08m 433.93 N 6.90E+00 +­ 8.11E+00 2.71E+01 x 

Be-7 477.59 N 9.28E+02 +­ 7.29E+02 2.42E+03 x 

La-140 487.03 N 6.78E+05 +­ 2.97E+05 9.65E+05 x 

Ru-103 497.08 N 3.61E+02 +­ 1.88E+02 6.15E+02 x 

Ba-140 537.32 N 4.00E+05 +­ 5.16E+05 1.73E+06 x 

Cs-134 604.70 N 3.67E+01 +­ 3.87E+01 1.28E+02P x PIC 

Ru-106 621. 84 N-2.97E+02 +­ 1.12E+02 4.02E+02 x 

Cs-137 661. 65 N-2.14E+01 +­ 1. 03E+01 3.66E+01 x 

Zr-95 724.18 N-2.48E+Ol +­ 1. 19E+03 3.93E+03P x PIC 

Nb-95 765.79 N-1.40E+02 +­ 3.44E+02 1. 18E+03 x 

Co-58 810.76 N-3.89E+Ol +­ 4.86E+01 1.70E+02 x 

Mn-54 834.83 N 1. 88E+01 +­ 1. 38E+01 4.56E+01 x 

Ag-llOm 884.67 N 1.98E+01 +- 1. 91E+01 6.39E+01 x 

Fe-59 1099.22 N-3.92E+02 +- 3.18E+02 1.11E+03 x 

Zn-65 1115.52 N-7.80E+01 +- 7.10E+01 2.41E+02P x PIC 

Co-60 l332.49 N 3.65E+00 +- 9.51E+00 3.26E+01 x 

Sb-124 1691.02 N-1.13E+02 +- 1. 03E+02 3.89E+02 x 


MEASURED TOTAL: 3.84E+04 +- 1.35E+03 pCi/kg 
NOTE: *. N/S>3 #: Net<-3R 
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L5188-06 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 63.06 95.26 62 62 101 1703 1. 20 Deleted 
9 105.21 158.87 29 51 83 1263 0.31 Deleted 

28 768.20 1159.50 20 25 40 289 0.89 Deleted 
31 835.65 1261. 29 23 24 39 261 0.57 Deleted 
41 1588.36 2397.34 8 16 26 123 0.23 Deleted 
44 2103.41 3174.68 71 13 16 46 2.78 2615SEsc 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
----------------------------------------------------~--------------------------

50 59.54 89.94 22N 70 115 1218 1. 24 NET< CL 
LHRoi 

51 122.06 184.30 -73N 48 80 1193 1. 29 NET< CL 
52 133.54 201. 63 -IN 49 81 1202 1. 30 NET< CL 

RBase 
53 145.44 219.59 38N 49 79 1140 1. 31 NET< CL 
54 264.65 399.51 -62N 34 58 619 1. 39 NET< CL 

LBase 
55 320.08 483.17 eON 34 53 483 1. 43 
56 364.48 550.18 5N 29 48 399 1. 46 NET< CL 
57 427.89 645.88 34N 27 44 333 1. 50 NET< CL 
58 433.93 655.00 23N 27 43 317 1. 50 NET< CL 
59 477.59 720.89 32N 25 40 274 1. 53 NET< CL 
60 487.03 735.14 58N 25 40 268 1. 54 
61 497.08 750.31 45N 23 36 263 1. 55 
62 537.32 811. 04 18N 23 36 263 1. 57 NET< CL 
63 604.70 912.73 89N 94 154 604 1. 62 NET< CL 

PIC 
64 621.84 938.60 -60N 23 39 284 1. 63 NET< CL 
65 661.65 998.69 -50N 24 41 317 1. 66 NET< CL 
66 724.18 1093.06 -4N 192 316 439 1. 70 NET< CL 

PIC 
67 765.79 1155.86 10N 24 40 292 1. 73 NET< CL 
68 810.76 1223.73 -16N 20 33 207 1. 76 NET< CL 
69 834.83 1260.06 30N 22 35 227 1. 77 NET< CL 
70 884.67 l335.28 20N 19 31 176 1. 81 NET< CL 
71 1099.22 1659.10 -27N 21 36 230 1. 95 NET< CL 
72 1115.52 1683.70 -47N 42 71 464 1. 96 NET< CL 

PIC 
73 1332.49 2011.16 6N 16 25 119 2.10 NET< CL 
74 1691.02 2552.28 -ION 9 16 47 2.34 NET< CL 
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L5188-06 analyzed by emm146l on 04/23/2003 
*.****************************************************************************** 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID: NONE 

Sampling Start: 10/22/2002 12:00:00 Counting Start: 04/21/2003 10:40:24 
sampling stop: 10/22/2002 12:00:00 Decay Time. 4.34E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . . 16774 Sec 
Sample Size . . . . 4.90E-01 kg Real Time . 16794 Sec 
Collection Efficiency . . 1. 0000 Spectrum File . .1114408. spc 

Detector #: 8 

Energy(keV)= -0.05 + O.663*Ch + 0.00E+OO*ChA2 + 0.00E+00*ChA3 04/21/2003 

FWHM(keV) = 1.19 + O.002*En + 6.36E-04*EnA2 + 6.36E-04*EnA3 03/07/2003 


Where En = Sqrt(Energy in keV} 

Efficiency File: ...WTSSS008.EFF (4S0 ml Sand in a WAT5 1.6 g/cc) 

Eff.=l/[ S.18e-03*EnA-3.4ge+00 + 1.43e+02*EnA 6.5ge-Ol] 02/09/1998 


Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 

-Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

Pb-212 1. 62E+03 3.03E+Ol < 5.39E+Ol 2.64E+01 1. OOE+OO MEAS + 

Pb-214 9.80E+02 2.80E+Ol < 8.53E+Ol 4.1BE+Ol 9.99E-Ol MEAS + 

Tl-208 1. 45E+03 3.96E+Ol < 7.39E+Ol 3.36E+Ol 9.9BE-Ol MEAS + 


-Th-234 1.lSE+03 3.S8E+02 < 1.17E+03 S.BOE+02 9.99E-Ol MEAS + 
AcTh-228 1. 4SE+03 3.92E+01 < 1.26E+02 6.08E+Ol 9.98E-Ol MEAS + 
Ra-226 2.48E+03 2.95E+02 < 9.13E+02 4.50E+02 1. OOE+OO MEAS + 
Annil 2.S2E+Ol 3.14E+Ol < 1.04E+02 5.13E+Ol 7.09E-Ol MEAS + 
Bi-214 8.92E+02 2.90E+Ol < 7.43E+Ol 3.61E+Ol 9.99E-Ol MEAS + 
Bi-212 8.80E+02 9.94E+Ol < 2.90E+02 1.40E+02 9.9BE-Ol MEAS + 
K-40 2.74E+04 4.05E+02 < 3.18E+02 1.51E+02 1. OOE+OO MEAS + 
Arn-24 1 2.40E+Ol 7.66E+Ol < 2.54E+02 1. 25E+02 9.99E-Ol NET 
Co-57 -1.96E+Ol 1.29E+Ol < 4.38E+Ol 2.15E+Ol 6.29E-Ol NET 
Ce-144 -2.08E+OO 1.02E+02 < 3.41E+02 1.6BE+02 6.43E-Ol NET 
Ce-141 5.43E+02 6.99E+02 < 2.32E+03 1.14E+03 2.11E-02 NET 
Se-7S -S.87E+Ol 3.24E+Ol < 1.12E+02 5.4BE+01 3.S1E-Ol NET 
Cr-S1 1.69E+04 7.0BE+03 < 2.30E+04 1.12E+04 1. OBE-02 NET 

.1-131 8.97E+06 5.29E+07 < 1.78E+08 B.6BE+07 1. 67E-07 NET 
Sb-125 3.S0E+Ol 2.86E+Ol < 9.49E+01 4.61E+Ol 8.B3E-Ol NET 
Ag-I08m 6.90E+00 8.11E+00 < 2.71E+Ol 1.31E+Ol 9.97E-Ol NET 
Be-7 9.28E+02 7.30E+02 < 2.42E+03 1.17E+03 9.56E-02 NET 
La-140 6.78E+OS 2.97E+05 < 9.6SE+05 4.66E+OS 5.49E-05 NET 
Ru-l03 3.62E+02 1.88E+02 < 6.15E+02 2.96E+02 4.12E-02 NET 
Ba-140 4.00E+05 5.16E+OS < 1.73E+06 8.34E+05 5.49E-05 NET 
Cs-134 3.67E+Ol 3.87E+Ol < 1.2BE+02 6.33E+Ol 8.46E-Ol NET 
Ru-106 -2.97E+02 1.12E+02 < 4.02E+02 1. 94E+02 7. lIE-Ol NET 
Cs-137 -2.14E+Ol 1.03E+Ol < 3.66E+Ol 1.77E+Ol 9.89E-Ol NET 
Zr-95 -2.48E+Ol 1.19E+03 < 3.93E+03 1.96E+03 1.41E-01 NET 
Nb-9S -1. 40E+02 3.44E+02 < 1.lBE+03 S.71E+02 2.79E-02 NET 
Co-S8 -3.90E+Ol 4.B6E+01 < 1.70E+02 B.15E+01 1.70E-Ol NET 
Mn-S4 1. 88E+Ol 1.3BE+01 < 4.S6E+Ol 2.20E+Ol 6.69E-Ol NET 
Ag-lIOm 1.98E+Ol 1.91E+01 < 6.39E+Ol 3.06E+Ol 6.05E-01 NET 
Fe-59 -3.92E+02 3.1BE+02 < 1.12E+03 5.37E+02 6.01E-02 NET 
Zn-65 -7.80E+Ol 7.10E+Ol < 2.41E+02 1.lBE+02 5.99E-Ol NET 
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L.5188-06 analyzed by emm1461 on 04/23/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

Co-60 3.65E+OO 9.51E+OO < 3.25E+01 1.54E+01 9.37E-01 NET 
Sb-124 -1.13E+02 1.03E+02 < 3.89E+02 1.80E+02 1.24E-Ol NET 

PERFORMED BY: __________________________ 

REVIEWED BY; __________________________ 
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---------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L::=5:...;:.1,:::;88-:::.....=.07=---________ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~---------
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: E0200#2 

Collect Start DatelTime: 

Collect Stop DatelTime: .....;.1-=0.....;.-2;;;;2;.",;-0;;;;2;...1;.;;:2"":0;.,;;0_______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Sol/d/Sediment/Soil 

_____ g/mLDensity: Total Sample Weight: -------9 
(if required) (if required) 

Total Sample Weight: Wet Weight: -----g -----9
(if required) 

Dry Weight: Aliquot Weight: -------9 ------9 

Aliquot Weight: --IsY.c.....t-......2=..2____ 9 
VegetatlonIDried Aquatic Animals Data 

Filter/Smear Data Wet Weight: -------9 
Volume:Dry Weight: -----g 
Units:

Aliquot Weight: -----9 

Sample Geometry: 

Work Group 10: Run 10: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatelTime: ~ltt6'lQ( U?~ ~DetNo.: ___ 
I (( #05'

Spectrum No.: _______ 

Counted by: '9t7 
Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Required MOC(s): Co-60.38;Cs-137.1100; 

Sample rd L5188-07 
Client Id E0200 1l'2 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start nate 
Collect Date 10/22/02 12:00 

Parameter 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

, 


Framatome ANP DE&S 
Results nata Report 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Units Numvalue Textvalue Oatevalue 

g 542.2 
g 
9 542.2 
kg .5422 

WT5S 
SOlLA.LIB 
EMPTY 

pCi 
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******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5188-07 

Sample 10: NONE Code: 1114405 

---------------------------------------~-------------------------------------
Sampling Start: 10/22/2002 12:00:00 I Counting Start: 04/21/2003 10:38:49 
Sampling Stop: 10/22/2002 12:00:00 I )decay Time. 4.34E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs VLive Time. 17203 Sec 
Sample Size.. . ... 5.42E-001 kg I Real Time . . . 17223 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File . . . .1114405. spc 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Energy(keV)= 0.12 + 0.661*Ch + 1.92E-07*ChA 2 + 0.OOE+00*Ch A 3 04/18/2003 
FWHM(keV) = 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.OOE+00*EnA3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.25 I Sigma Multiplier: 1.00 I Search Start/End: . 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.77 96.31 107 50 81 1205 0.74 
2 74.98 113.27 854 59 84 1318 1. 36 a 
3 77.28 116.76 1165 56 74 1098 1. 04 b 
4 84.25 127.30 171 44 68 943 1. 04 a 
5 87.45 132.14 573 59 88 1321 1. 48 b 
6 90.10 136.15 318 45 68 943 1. 07 c 
7 93.12 140.72 747 65 98 1509 1. 79 d Wide Pk 
8 105.53 159.49 104 65 105 1623 1. 61 NET< CL 
9 129.73 196.11 128 59 95 1431 1. 04 

10 154.45 233.52 94 55 89 1251 0.88 
11 186.09 281.38 490 56 84 1116 1. 52 
12 209.64 317.00 266 46 70 840 1. 26 
13 238.69 360.95 3044 66 60 655 1. 24 a 
14 241.55 365.28 592 51 74 873 1. 82 b Wide Pk 
15 270.35 408.86 252 39 59 592 1. 47 
16 277.72 420.01 78 44 71 744 1. 28 
17 295.26 446.53 753 40 49 436 1. 35 a 
18 300.10 453.85 178 29 42 363 1.17 b 
19 328.05 496.14 68 41 66 646 0.52 
20 338.42 511. 82 646 45 61 548 1. 38 
21 351.89 532.19 1210 51 61 544 1. 34 
22 409.59 619.48 94 31 49 381 1. 26 
23 462.71 699.83 172 33 49 358 1. 63 
24 510.70 772.41 766 40 48 320 2.18 Wide Pk 
25 583.18 882.04 1076 42 44 284 1. 42 
26 609.30 921. 54 1084 42 44 286 1. 66 
27 666.03 1007.32 22 23 38 248 2.05 NET< CL 
28 727.34 1100.04 283 30 41 261 1. 88 
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-------------------------------------------------------------------------------

=============================================================================== 
PEAK SEARCH RESULTS 


=============================================================================== 

PR'. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

29 755.07 1141.97 28 22 34 205 0.75 NET< CL 
30 768.10 1161. 68 27 25 40 279 0.57 NET< CL 
31 785.84 1188.49 35 18 27 149 1. 57 a 
32 794.98 1202.32 137 23 33 191 2.05 b 
33 860.36 1301.17 172 26 36 202 1. 76 
34 911.16 1377.99 720 36 39 236 1. 68 
35 964.70 1458.94 120 22 32 181 1. 85 a 
36 968.96 1465.38 452 27 27 141 1. 49 b 
37 1001.27 1514.22 17 22 35 190 0.60 NET< CL 
38 1120.34 1694.22 200 28 39 226 1. 91 
39 1238.65 1873.06 74 29 46 315 1.38 
40 1408.31 2129.48 41 15 23 85 1. 96 
41 1460.89 2208.95 3850 64 23 83 2.07 
42 1588.14 2401.23 25 14 22 85 0.75 
43 1730.18 2615.84 34 11 16 43 2.21 
44 1764.75 2668.08 174 17 17 48 2.23 
45 1847.77 2793.50 20 10 15 38 1.55 
46 2103.27 3179.44 63 13 16 43 4.36 Wide Pk 
47 2204.22 3331.91 64 12 15 35 2.71 
48 2614.65 3951.63 445 22 10 15 2.82 
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*********************************************~,********************************* 

SEEKER B A C K G R 0 U N D SUB T RAe T RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. ... EMPTY05.BKG (BKG Framatome ANP) 

==============================================:================================= 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR.LEVEL FLAG 

1 63.77 107 50 81 61 51 82 NET<CL 
2 74.98 854 59 84 814 60 86 
3 77.28 1165 56 74 1141 57 75 
4 84.25 171 44 68 149 44 69 
5 87.45 573 59 88 552 59 89 
7 93.12 747 65 98 608 66 100 

11 186.09 490 56 84 397 56 86 
12 209.64 266 46 70 255 46 71 
13 238.69 3044 66 60 2992 66 61 
17 295.26 753 40 49 720 41 51 
20 338.42 647 45 61 646 45 61 
21 351. 89 1210 51 61 1146 51 63 
24 510.70 766 40 48 363 41 60 
25 583.18 1077 42 44 1054 43 45 
26 609.30 1084 42 44 1041 43 46 
28 727.34 283 30 41 277 30 42 
33 860.36 172 26 36 171 26 36 
34 911.16 721 36 39 699 36 40 
36 968.96 452 27 27 443 27 28 
37 1001.27 17 22 35 7 22 36 NET<CL 
38 1120.34 201 28 39 192 28 -40 
41 1460.89 3850 64 23 3815 64 25 
42 1588.14 25 14 22 26 14 22 
44 1764.75 174 17 17 165 17 18 
45 1847.77 20 10 15 19 11 16 
48 2614.65 445 22 10 417 22 13 
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******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. . ... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives) . . .. . 8.0 
Minimum Score. . .. 0.50 I Decay Correction. . . . . . . .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.98 814 Pb-214 185 6 of 7 100.00 1. 00 
Pb-212 537 5 of 6 99.30 0.99 
Tl-208 55 7 of 9 98.43 0.98 

3 77.28 1141 Pb-212 939 5 of 6 100.00 1. 00 
Pb-214 332 6 of 7 100.00 1. 00 

4 84.25 149 Tl-208 31 7 of 9 98.43 1. 48 
5 87.45 20 Cd-109 1 of 1 100.00 1. 50 Split 

52 87.45 532 Pb-212 532 5 of 6 100.00 1. 50 AutoAdd 
6 90.10 318 Unknown 
7 93.12 376 Th-234 1 of 2 58.74 0.59.Split 

51 93.12 231 AcTh-228 231 14 of 36 86.54 0.87 AutoAdd 
9 129.73 128 AcTh-228 224 14 of 36 96.45 1. 46 

La-140 o of o 0.00 Decay 
10 154.45 94 AcTh-228 70 14 of 36 88.33 1. 38 
11 186.09 397 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
12 209.64 255 AcTh-228 298 14 of 36 94.74 1. 45 

Np-239 o of o 0.00 Decay 
13 238.69 2992 Pb-212 3627 5 of 6 100.00 1. 00 
14 241. 55 592 Pb-214 319 6 of 7 100.00 1. 00 

La-140 o of o 0.00 Decay 
15 270.35 253 AcTh-228 207 14 of 36 89.12 1. 39 
16 277.72 78 Tl-208 135 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 a of o 0.00 Decay 
Se-75 1 of 5 15.66 0.66 

17 295.26 720 Pb-214 1150 6 of 7 100.00 1. 50 
18 300.10 178 Pb-212 204 5 of 6 100.00 1. 50 
19 328.05 68 AcTh-228 165 14 of 36 100.00 1. 50 

Bi-212 5 3 of 13 69.12 1.19 
La-140 o of o 0.00 Decay 

20 338.42 646 AcTh-228 556 14 of 36 90.52 1. 41 
21 351.89 1146 Pb-214 2304 6 of 7 100.00 1. 00 
22 409.59 94 AcTh-228 94 14 of 36 91. 44 1. 41 
23 462.71 172 AcTh-228 179 14 of 36 92.34 1. 42 

Sb-125 1 of 8 12.82 0.13 LowScore 
24 510.70 76 Anni1 1 of 1 100.00 1.50 Split 
50 510.70 286 Tl-208 286 7 of 9 100.00 1.50 AutoAdd 
25 583.18 1054 Tl-208 1011 7 of 9 100.00 1. 50 
26 609.30 1041 Bi-214 980 8 of 33 84.38 l. 34 
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-------------------------------------------------------------------------------

=============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pl<. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.50 


28 727.34 277 Bi-212 227 3 of 13 83.48 1.33 

31 785.84 35 Pb-214 22 6 of 7 100.00 1. 50 


Bi-212 44 3 of 13 83.48 1. 33 

32 794.98 137 AcTh-228 130 14 of 36 90.52 1. 41 


Cs-134 1 of 9 46.67 0.47 LowScore 
33 860.36 171 Tl-208 117 7 of 9 100.00 1. 50 
34 911.16 699 AcTh-228 731 14 of 36 92.34 1. 42 
35 964.70 120 AcTh-228 130 14 of 36 92.34 1. 42 
36 968.96 443 AcTh-228 404 14 of 36 90.52 1. 41 

Sb-124 1 of 13 1. 04 0.01 LowScore 
38 1120.34 192 Bi-214 226 8 of 33 85.56 1. 36 
39 1238.65 74 Bi-214 82 8 of 33 85.56 1. 36 
40 1408.31 9 Cs-Sum 1 of 6 16.67 0.67 Split 
49 1408.31 32 Bi-214 32 8 of 33 81. 71 1. 32 AutoAdd 
41 1460.89 3815 K-40 1 of 1 100.00 1. 50 
42 1588.14 26 AcTh-228 63 14 of 36 100.00 1. 50 
43 1730.18 34 Bi-214 33 8 of 33 84.38 1. 34 
44 1764.75 165 Bi-214 174 8 of 33 84.38 1. 34 
45 1847.77 19 Bi-214 22 8 of 33 85.56 1. 36 
46 2103.27 63 2615SEsc 0 of 0 0.50 
47 2204.22 64 Bi-214 47 8 of 33 80.54 1. 31 
48 2614.65 417 Tl-208 472 7 of 9 100.00 1.50 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5188-07 


Sample ID: NONE 

Sampling Start: 10/22/2002 12:00:00 
Sampling Stop: 10/22/2002 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . . 5.42e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time .. 
Real Time .. 
Spectrum File 
Type I & II 

Code: 1114405 

04/21/2003 10:38:49 
4.34e+003 Hrs 

17203 Sec 
17223 Sec 

.1114405.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 

Efficiency File: WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 

Eff.=1/[5.46E-03*En A -3.56E+00 + 1.55E+02*EnA 6.66E-01] 02/06/1998 


Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
,=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes 


Pb-214 Average:x 7.40E+02 +- 2.44E+01 * · · · · 
74.81 LD. · · · 

241. 98 1.40E+03 +- 1. 21E+02 3.57E+02 +* 
295.21 7.51E+02 +- 4.25E+01 1. 08E+02 +* 
351. 92 6.91E+02 +- 3.08E+01 7.74E+01 +* 
785.91 1. 20E+03 +- 6.15E+02 2.00E+03 + 


Pb-212 Average:x 1. 17E+03 +- 2.57E+01 * 

77.12 1. D. · · · 
87.30 1. D. · · · ·· ·· 

238.63 1.18E+03 +- 2.60E+01 4.94E+01 +* 
300.09 1.05E+03 +- 1.72E+02 5.20E+02 +* 


Tl-208 Average: x 1. 06E+03 +- 3.32E+01 * 
· · · 
84.90 1. D. · · · · · · 277.35 6.16E+02 +- 3.48E+02 1.14E+03 + 

510.84 1. D. · · · · 
583.14 1.09E+03 +- 4.41E+01 9.64E+01 +* 
860.37 1.55E+03 +- 2.33E+02 6.86E+02 +* 

2614.66 9.93E+02 +- 5.23E+01 7.04E+01 +* 

Cd-109 88.03 1. D. . 
 ·· · 
Th-234 92.59 1.16E+03 +- 3.52E+02 1.15E+03 +* 

AcTh-228 Average:x 1. 09E+03 +- 3.43E+01 
 · · * 

129.08 6.32E+02 +- 2.90E+02 9.50E+02 + 
154.20 1.48E+03 +- 8.64E+02 2.84E+03 + 
209.28 9.44E+02 +- 1.70E+02 5.34E+02 +* 
270.23 1.33E+03 +- 2.06E+02 6.35E+02 +* 
327.64 4.52E+02 +- 2.75E+02 9.05E+02 + 
338.32 1.24E+03 +- 8.66E+01 2.41E+02 +* 
409.51 1.09E+03 +- 3.65E+02 1.18E+03 + 

Page 006 



=============================================================================== 
MEASURED or MDA CONCENTRATIONS 

=============================================================================== 

N 
ENERGY E Concentration 


Nuclide (keV) (pCi/kg MOl\ Flags Notes 


463.00 1. 05E+03 +- 2.00E+02 6.19E+02 	 +* 
794.70 1. 15E+03 +- 1.95E+02 5.78E+02 	 +* 
911. 07 1.06E+03 +- 5.4BE+Ol 1.26E+02 	 +* 
964.60 1. 01E+03 +- 1.89E+02 5.67E+02 	 +* 
969.11 1. 17E+03 +- 7.14E+01 1.54E+02 +* 

1588.00 4.52E+02 +- 2.51E+02 8.21E+02 + 
93.35 1. D. 


Ra-226 186.22 1. 85E+03 +- 2.61E+02 8.14E+02 +* 

Annil 511.00 3.09E+Ol +- 2.B9E+Ol 9.55E+Ol + 

Bi-214 Average:x 7.14E+02 +- 2.56E+Ol 
 * 

609.31 7.26E+02 +- 2.98E+Ol 6.60E+Ol +* 
1120.29 6.16E+02 +- 8.92E+01 2.63E+02 +* 
1238.11 6.44E+02 +- 2.55E+02 8.27E+02 + 
1407.98 7.14E+02 +- 4.84E+02 1.60E+03 + 
1729.59 7.35E+02 +- 2.47E+02 7.56E+02 + 
1764.49 6.82E+02 +- 7.05E+Ol 1. 64E+02 +* 
1847.42 6.08E+02 +- 3.39E+02 1.10E+03 + 
2204.22 9.75E+02 +- 1.82E+02 4.86E+02 +* 

Bi-212 727.17 8.52E+02 +- 9.31E+Ol 2.64E+02 +* 

Cs-Sum 1406.63 LD. 

K-40 1460.81 2.06E+04 +­ 3.44E+02 2.88E+02 +* 

Am-241 59.54 N 1.53E+Ol +­ 4.80E+Ol 1.61E+02l x lbase 

Co-57 122.06 N-1.36E+Ol +­ 1. 04E+Ol 3.54E+Ol x 


·Ce-144 	 133.54 N-2.86E+02 +­ 1.51E+02 5.07E+02P x PIC 

Ce-141 145.44 N 2.17E+02 +­ 6.16E+02 2.06E+03 x 

Se-75 264.65 N-2.23E+01 +­ 2.86E+01 9.75E+Ol x 

Cr-51 320.08 N-6.56E+03 +­ 5.65E+03 1. 95E+04 x 

1-131 364.48 N-2.20E+07 +­ 4.30E+07 1. 47E+OB x 

Sb-125 427.89 N-2.07E+Ol +­ 2.25E+Ol 7.82E+Ol x 

Ag-I08rn 433.93 N-7.66E+OO +­ 7.49E+OO 2.59E+Ol x 

Be-7 477.59 N 3.49E+02 +­ 6.80E+02 2.29E+03 x 

La-140 487.03 N-2.59E+04 +­ 2.57E+05 8.76E+05 x 

Ru-l03 497.08 N-2.3BE+02 +­ 1.82E+02 6.35E+02 x 

Ba-140 537.32 N-2.23E+05 +­ 4.73E+05 1.63E+06 x 

Cs-134 604.70 N 1.29E-01 +­ 8.90E+OO 3.03E+Oll x Ibase 

Ru-l06 621. 84 N-1.48E+02 +­ 9.93E+Ol 3.51E+02 x 

Cs-137 661.65 N-5.51E+OO +­ 7.94E+OO 2.77E+01 x 

Zr-95 724.18 N 2.32E+02 +­ 6.86E+02 2.27E+03P x PIC 

Nb-95 765.79 N-4.31E+02 +­ 2.97E+02 1. 04E+03 x 

Co-58 BI0.76 N 1.27E+02 +­ 4.2BE+01 1.35E+02 x 

Mn-54 834.83 N O.OOE+OO +­ 1.22E+Ol 4.16E+Ol x 

Ag-llOrn 884.67 N-2.35E+Ol +­ 1. 65E+Ol 5.91E+Ol x 

Fe-59 1099.22 N-3.16E+Ol +­ 2.76E+02 9.48E+02 x 

Zn-65 1115.52 N-9.40E+Ol +­ 6.25E+Ol 2.14E+02P x PIC 

Co-60 1332.49 N-2.72E+OO +­ 7.58E+OO 2.69E+Ol x 

Sb-124 1691. 02 N 5.21E+01 +- B.66E+Ol 3.03E+02 x 


MEASURED TOTAL: 2.93E+04 +- 1.22E+03 pCi/kg 
NOTE: *. N/S>3 #: Net<-3R 
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=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 

PK. E'NERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

================================================================================ 

1 63.77 96.31 61 51 82 1205 0.74 Deleted 
6 90.10 136.15 318 45 68 943 1. 07 Unknown 
8 105.53 159.49 104 65 105 1623 1. 61 Deleted 

27 666.03 1007.32 22 23 38 248 2.05 Deleted 
29 755.07 1141.97 28 22 34 205 0.75 Deleted 
30 768.10 1161.68 27 25 40 279 0.57 Deleted 
37 1001.27 1514.22 7 22 36 190 0.60 Deleted 
46 2103.27 3179.44 63 13 16 43 4.36 2615SEsc 

=============================================================================== 
NET/MDA PEAK RESULTS 

===============================================:================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

----------------------------------------------_._------------------------------­
53 59.54 89.91 13N 40 66 874 1.13 NET< CL 

LBase 
54 122.06 184.51 -53N 40 67 900 1.18 NET< CL 
55 133.54 201.88 -144N 76 127 1993 1.19 NET< CL 

PIC 
56 145.44 219.88 16N 45 74 984 1. 20 NET< CL 
57 264.65 400.23 -25N 32 53 527 1. 28 NET< CL 
58 320.08 484.08 -33N 28 48 421 1. 32 NET< CL 
59 364.48 551.24 -13N 25 42 329 1. 36 NET< CL 
60 427.89 647.16 -21N 23 38 272 1. 40 NET< CL 
61 433.93 656.30 -27N 26 44 327 1.41 NET< CL 
62 477.59 722.33 13N 25 40 275 1. 44 NET< CL 
63 487.03 736.61 -2N 23 38 247 1. 44 NET< CL 
64 497.08 751. 81 -31N 24 40 273 1. 45 NET< CL 
65 537.32 812.67 -10N 22 36 226 1. 48 NET< CL 
66 604.70 914.58 ON 23 38 243 1. 52 NET< CL 

LBase 
67 621.84 940.50 -32N 21 36 222 1. 53 NET< CL 
68 661. 65 1000.70 -14N 20 33 213 1. 56 NET< CL 
69 724.18 1095.26 39N 117 192 350 1. 60 NET< CL 

PIC 
70 765.79 1158.18 -32N 22 37 259 1. 63 NET< CL 
71 810.76 1226.18 55N 19 28 145 1. 66 
72 834.83 1262.58 ON 20 34 210 1. 68 NET< CL 
73 884.67 1337.94 -25N 18 30 167 1. 71 NET< CL 
74 1099.22 1662.30 -2N 20 32 182 1. 86 NET< CL 
75 1115.52 1686.94 -59N 39 66 390 1. 87 NET< CL 

PIC 
76 1332.49 2014.89 -5N 13 22 93 2.01 NET< CL 
77 1691.02 2556.68 5N 8 13 32 2.25 NET< CL 

c:\seeker\Resu1ts\L5188-07.RES Analysis Results Saved. 
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******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample ID: NONE 

Sampling Start: 10/22/2002 12:00:00 Counting Start: 04/21/2003 10:38:49 
Sampling Stop: 10/22/2002 12:00:00 Decay Time ... 4.34E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . 17203 Sec 
Sample Size . . 5.42E-01 kg Real Time . 17223 Sec 
Collection Efficiency . 1.0000 Spectrum File .1114405.spc 

Detector #: 5 
Energy (keV) "" 0.12 + 0.661*Ch + 1.92E-07*ChA 2 + 1.92E-07*ChA3 04/18/2003 
FWHM (keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 6.14E-04*En A 3 02/28/2003 

Where En "" Sqrt(Energy in keV) 

Efficiency File: .. .WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.46e-03*EnA-3.56e+00 + 1.55e+02*EnA 6.66e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
;============================================================================== 
Pb-214 7.40E+02 2.44E+01 < 7.74E+01 3.79E+01 9.99E-01 MEAS + 
Pb-212 1.17E+03 2.58E+01 < 4.94E+01 2.42E+01 1.00E+00 MEAS + 
Tl-208 1.06E+03 3.32E+01 < 7.04E+01 3.20E+01 9.98E-01 MEAS + 
Th-234 1.16E+03 3.52E+02 < 1.15E+03 5.70E+02 9.99E-01 MEAS + 
AcTh-228 1.10E+03 3.43E+01 < 1.26E+02 6.11E+01 9.98E-01 MEAS + 
Ra-226 1.84E+03 2.61E+02 < 8.14E+02 4.01E+02 1.00E+00 MEAS + 
Annil 3.09E+01 2.89E+01 < 9.56E+01 4.72E+01 7.09E-01 MEAS + 
Bi-214 7.14E+02 2.55E+01 < 6.60E+01 3.20E+01 9.99E-01 MEAS + 
Bi-212 8.52E+02 9.31E+01 < 2.64E+02 1.28E+02 9.98E-01 MEAS + 
K-40 2.06E+04 3.44E+02 < 2.88E+02 1. 37E+02 1. OOE+OO MEAS + 
Am-241 1. 53E+01 4.80E+01 < 1.61E+02 7.87E+Ol 9.99E-01 NET 
Co-57 -1.36E+01 1.04E+01 < 3.54E+Ol 1. 74E+01 6.29E-01 NET 
Ce-144 -2.86E+02 1.51E+02 < 5.07E+02 2.51E+02 6.43E-01 NET 
Ce-141 2.17E+02 6.16E+02 < 2.06E+03 1. 01E+03 2.11E-02 NET 
Se-75 -2.22E+01 2.86E+01 < 9.75E+01 4.75E+Ol 3.51E-01 NET 
Cr-51 -6.56E+03 5.65E+03 < 1.95E+04 9.48E+03 1.08E-02 NET 
1-131 -2.20E+07 4.30E+07 < 1.47E+08 7.14E+07 1.67E-07 NET 
Sb-125 -2.07E+01 2.25E+01 < 7.82E+01 3.78E+01 8.83E-01 NET 
Ag-108m -7.66E+00 7.49E+00 < 2.59E+01 1.26E+01 9.97E-01 NET 
Be-7 3.49E+02 6.80E+02 < 2.29E+03 1. llE+03 9.56E-02 NET 
La-l40 -2.59E+04 2.57E+05 < 8.76E+05 4.23E+05 5.49E-05 NET 
Ru-103 -2.38E+02 1.82E+02 < 6.35E+02 3.07E+02 4.12E-02 NET 
Ba-140 -2.23E+05 4.73E+05 < 1.63E+06 7.87E+05 5.49E-05 NET 
Cs-134 1.29E-Ol 8.90E+00 < 3.03E+01 1.46E+01 8.46E-01 NET 
Ru-106 -1. 48E+02 9.93E+01 < 3.51E+02 1. 69E+02 7.11E-01 NET 
Cs-137 -5.51E+00 7.94E+00 < 2.77E+01 1. 33E+01 9.89E-01 NET 
Zr-95 2.32E+02 6.86E+02 < 2.27E+03 1.13E+03 1. 41E-01 NET 
Nb-95 -4.31E+02 2.97E+02 < 1.04E+03 5.04E+02 2.79E-02 NET 
Co-58 1. 27E+02 4.28E+01 < 1.36E+02 6.46E+01 1. 70E-01 NET 
Mn-54 O.OOE+OO 1.22E+01 < 4.16E+01 2.00E+01 6.69E-01 NET 
Ag-110m -2.35E+01 1.65E+01 < 5.91E+Ol 2.83E+01 6.05E-01 NET 
Fe-59 -3.16E+01 2.76E+02 < 9.48E+02 4.55E+02 6.01E-02 NET 
Zn-65 -9.40E+01 6.25E+01 < 2.14E+02 1.05E+02 5.99E-Ol NET 
Co-60 -2.72E+00 7.58E+00 < 2.69E+01 1.26E+01 9.37E-01 NET 
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---------------------------

---------------------------

Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

Sb-124 5.2lE+Ol 8.66E+Ol < 3.03E+02 1.37E+02 1.24E-Ol NET 

PERFORMED BY: 

REVIEWED BY: 
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--------------

" 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L=5;..;;.1,;:;.;88-:;....;;:;.08=:...-________ 	 Count by Date: __________ 
(if required) 

Client: Duratek Inc 	 Delay Date: 
~==~==---------

(if required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: E0200#3 

Collect Start DatelTime: 

Collect Stop DatelTime: _1:..;:0....;:-2;;;;;;;2:.--0;;;;;;;2:.-1,;.;;;;2;;.;,;:0:;;,.;;0'--_______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data 	 SoHdv-Sedltnenv,soH 

_____ g/mLDensity: Total Sample Weight: -----g
(if required) (if required) 

Total Sample Weight: 	 Wet Weight: -----g 	 ------9 
(if required) 

Dry Weight: -----gAliquot Weight: ------g 
Aliquot Weight: --:;..1R~20_~:::.-J.,_ 9 

VegetatlonIDried Aquatic An/tnals Data 

Fllter/Stnear Data Wet Weight: -----g 

Volume:Dry Weight: -------g 
Units:

Aliquot Weight: ------g 

Sample Geometry: 

Work Group ID: Run 10: 

COUNTING INFORMATION 

Gatntna Spectrotnetrv Countlnq 

Count DatelTime: Slu1,{rP> C(m ~ Det No.: ---=:....-_ VVvr30 ¥Spectrum No.: ______ 

Counted by: 

Recount DatelTime: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1. Rev.18 

http:L=5;..;;.1,;:;.;88-:;....;;:;.08


Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Ce-137,llOO; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS1BB-08 
E0200 #3 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

10/22/02 12: 00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

9 
9 
g 
kg 

pCi 

620.2 

620.2 
.6202 

WTSS 
SOILA.LIB 
EMPTY 
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-------------------------------------------------------------------------------

L5188-08 analyzed by emm1461 on 05/02/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5188-08 

Sample ID: SOIL/SEDI Duratek Inc Code: 1227308 

Sampling Start: 10/22/2002 12:00:00 I Counting Start: 05/02/2003 17:43:54 
Sampling Stop: 10/22/2002 12:00:00 I Decay Time. 4.61E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs r Live Time 10000 Sec 
Sample Size.. . ... 6.20E-00I kg I Real Time . 10012 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File. .1227308.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= 0.06 + 0.663*Ch + 0.OOE+00*Ch~2 + 0.00E+00*Ch A 3 05/02/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*En A 2 + 0.00E+00*En A 3 03/07/2003 

Where En = (Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

~~=============================================:================================ 

PEAK SEARCH RESUL'rS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keY) FLAG 

1 62.63 94.44 66 44 71 864 1.15 NET< CL 
2 74.50 112.35 517 51 75 965 1. 49 a 
3 76.89 115.96 730 49 67 827 1. 37 b 
4 86.99 131. 20 187 38 59 692 1. 00 a HiResid 
5 89.84 135.51 107 32 50 554 0.79 b HiResid 
6 92.48 139.49 248 39 59 692 1. 08 c HiResid 
7 98.78 149.00 0 30 50 554 0.79 d NET< CL 

HiResid 
8 105.41 159.00 8 25 41 416 0.64 e NET< CL 

HiResid 
9 128.90 194.45 75 47 75 896 0.78 NET< CL 

10 143.61 216.66 66 44 71 788 1. 40 NET< CL 
11 154.51 233.11 39 50 81 920 1. 65 NET< CL 
12 185.76 280.28 321 47 71 750 2.09 Wide Pk 
13 209.07 315.45 151 43 69 696 1.18 
14 238.39 359.70 1826 51 45 382 1. 22 a 
15 241.30 364.09 401 43 62 573 1. 98 b Wide Pk 
16 270.16 407.66 169 30 45 344 1. 53 a 
17 277.23 418.33 79 26 40 295 1. 20 b 
18 295.02 445.17 422 28 32 209 1.15 a 
19 299.73 452.29 120 25 37 251 1. 25 b 
20 327.30 493.90 90 34 54 400 1. 33 
21 338.09 510.17 353 35 49 360 1. 40 
22 351. 73 530.76 790 40 46 312 1. 55 
23 .409.29 617.64 54 31 50 323 1. 37 

24 462.76 698.34 98 26 40 242 1. 44 

25 510.75 770.77 476 30 33 195 2.11 
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L5188-08 analyzed by ernm1461 on 05/02/2003 
=====;========================================================================= 

PEAK SEARCH RESULTS 

====~========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN~ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
----------------------------------------------,---------------------------~-----

26 583.03 879.86 666 32 32 165 1. 55 
27 609.12 919.23 643 33 35 199 1. 65 
28 665.32 1004.06 21 17 27 135 2.54 NET< CL 

Wide Pk 
29 727.47 1097.86 147 24 34 180 2.21 
30 767.64 1158.49 18 22 36 212 0.56 NET< CL 
31 795.00 1199.78 51 18 28 125 1.72 
32 860.14 1298.09 78 18 25 109 2.03 
33 911.08 1374.98 443 28 30 143 1. 83 
34 934.27 1409.98 46 19 29 122 2.65 Wide Pk 
35 969.11 1462.56 151 26 37 219 1. 34 
36 1120.30 1690.74 144 22 30 130 2.18 
37 1238.21 1868.71 43 20 32 169 2.05 
38 1377.53 2078.97 11 13 21 66 0.96 NET< CL 
39 1460.86 2204.75 2432 51 19 56 2.24 
40 1508.21 2276.21 19 11 17 43 1. 03 
41 1729.36 2609.99 22 10 14 30 1. 52 
42 1764.48 2663.00 III 13 12 22 2.34 
43 2103.13 3174.11 33 9 11 20 4.38 Wide Pk 
44 2204.54 3327.16 26 9 12 24 2.01 
45 2614.64 3946.12 276 17 9 11 2.84 
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L5188-08 analyzed by emm1461 on 05/02/2003 
*********************************************~********************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. .. .. EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 62.63 66 44 71 26 44 72 NET<CL 
2 74.50 517 51 75 499 51 76 
3 76.89 730 49 67 717 49 67 
6 92.48 248 39 59 144 39 61 
7 98.78 o 30 50 -3 30 50 NET<CL 

10 143.61 66 44 71 54 44 71 NET<CL 
12 185.76 321 47 71 253 47 73 
14 238.39 1826 51 45 1779 51 47 
15 241.30 401 43 62 391 43 63 
16 270.16 169 30 45 171 30 45 
18 295.02 422 28 32 412 29 33 
21 338.09 353 35 49 346 36 50 
22 351.73 790 40 46 759 40 47 
25 510.75 476 30 33 228 30 43 
26 583.03 666 32 32 649 32 33 
27 609.12 643 33 35 615 33 36 
30 767.64 19 22 36 13 22 36 NET<CL 
33 911.08 443 28 30 432 28 31 
35 969.11 151 26 37 142 26 38 
36 1120.30 145 22 30 137 22 30 
37 1238.21 43 20 32 40 20 32 
39 1460.86 2432 51 19 2413 51 20 
41 1729.36 22 10 14 21 10 15 
42 1764.48 111 13 12 104 13 13 
44 2204.54 27 9 12 24 9 12 
45 2614.64 276 17 9 261 17 11 
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L5188-08 analyzed by emm1461 on 05/02/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution .. 2.00 I Decay Limit (Halflives) .. . 8.0 
Minimum Score 0.50 I Decay Correction. .. ON 

=============================================:================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.50 499 Pb-212 353 5 of 6 100.00 1. 50 
Tl-208 21 7 of 9 98.64 0.99 
Pb-214 128 5 of 7 98.65 0.99 
Tl-208 37 7 of 9 98.64 0.99 

3 76.89 717 Pb-2l2 628 5 of 6 100.00 1. 50 
Tl-208 37 7 of 9 98.64 0.99 
Pb-214 230 5 of 7 98.65 0.99 

4 86.99 187 Cd-109 1 of 1 100.00 1. 50 
Pb-212 343 5 of 6 100.00 1. 00 

5 89.84 107 Cd-109 1 of 1 100.00 1. 50 
6 92.48 144 AcTh-228 145 10 of 36 82.15 1. 32 

Th-234 1 of 2 100.00 1. 00 
12 185.76 253 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
13 209.07 151 AcTh-228 176 10 of 36 84.50 1. 34 

Np-239 o of 0 0.00 Decay 
14 238.39 1779 Pb-212 2138 5 of 6 100.00 1. 50 
15 241. 30 391 Pb-214 189 5 of 7 98.65 0.99 

La-140 o of 0 0.00 Decay 
16 270.16 171 AcTh-228 112 10 of 36 78.65 1. 29 
17 277.23 79 Tl-208 82 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.05 LowScore 
Np-239 o of 0 0.00 Decay 

18 295.02 412 Pb-214 438 5 of 7 100.00 1. 50 
19 299.73 120 Pb-212 122 5 of 6 100.00 1. 50 
20 327.30 90 AcTh-228 97 10 of 36 82.15 1. 32 

Bi-212 3 2 of 13 59.32 1. 09 
La-140 o of 0 0.00 Decay 

21 338.09 346 AcTh-228 305 10 of 36 82.15 1. 32 
22 351. 73 759 Pb-214 5 of 7 100.00 1. 00 
23 409.29 54 AcTh-228 56 10 of 36 82.15 1. 32 
24 462.76 98 AcTh-228 107 10 of 36 82.15 1. 32 

Sb-125 1 of 8 13.67 0.14 LowScore 
25 510.75 52 AnnU 1 of 1 100.00 1. 50 Split 
46 510.75 176 Tl-208 176 7 of 9 100.00 1.50 AutoAdd 
26 583.03 649 Tl-208 621 7 of 9 100.00 1. 50 
27 609.12 615 Bi-214 614 8 of 33 87.55 1. 38 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc o of 0 0.50 
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LS188-08 analyzed by errun1461 on 05/02/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

====~==========================================:================================ 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

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

29 727.47 147 Bi-212 4852 2 of 13 81. 27 1. 31 
31 795.00 51 AcTh-228 79 10 of 36 87.64 1. 38 

Cs-134 1 of 9 46.67 0.97 
32 860.14 78 Tl-208 73 7 of 9 100.00 1. 50 
33 911. 08 432 AcTh-228 365 10 of 36 82.15 1. 32 
34 934.27 47 Bi-214 32 8 of 33 83.26 1. 33 
35 969.11 142 AcTh-228 246 10 of 36 92.83 0.93 . 

Sb-124 1 of 13 1. 04 0.01 LowScore 
36 1120.30 137 Bi-214 134 8 of 33 87.55 1. 38 
37 1238.21 40 Bi-214 50 8 of 33 89.57 1. 40 
39 1460.86 2413 K-40 1 of 1 100.00 1. 50 
40 lS08.21 19 Bi 214 16 8 of 33 86.33 1. 36 
41 1729.36 21 Bi-214 20 8 of 33 86.33 1. 36 
42 1764.48 104 Bi-214 104 8 of 33 87.55 1. 38 
43 2103.13 33 2615SEsc 0 of 0 0.50 
44 2204.54 24 Bi-214 28 8 of 33 89.57 1. 40 
45 2614.64 261 Tl-208 292 7 of 9 100.00 1. 50 
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L5188-08 analyzed by emm1461 on 05/02/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5188-08 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 10/22/2002 12:00:00 
Sampling Stop: 10/22/2002 12:00:00 

·Buildup Time .. O.OOe+OOO Hrs 
Sample Size . . 6.20e-00l kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Code: 1227308 

Counting Start: 05/02/2003 17:43:54 
Decay Time. 
Live Time .. 
Real Time . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

4.61e+003 Hrs 
10000 Sec 
10012 Sec 

.1227308.spc 

Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WTSSSOOS.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[S.18E-03*En A -3.49E+00 + 1.43E+02*EnA 6.59E-01] 02/09/1998 

Library File: ...... SOILA.LIB {Soil/Sediment Library (Kocher 04/0S/94)) 
LSF File: .......L5188-08.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 9.84E+02 + 2.80E+Ol * 
74.81 1. D. ·· 
77.12 1. D. · 

238.63 9.84E+02 +- 2.82E+01 5.37E+Ol +* 
300.09 1.00E+03 +- 2.08E+02 6.38E+02 +* 

Cd-109 8S.03 I. D. 
AcTh-228 Average:x 8.39E+02 +- 4.10E+01 * · 

93.35 1. D. . .· · 
209.28 7.84E+02 +- 2.26E+02 7.26E+02 +* 
270.23 1.26E+03 +- 2.25E+02 6.90E-'-02 +* 
327.64 8.46E+02 +- 3.20E+02 1.04E+03 + 
338.32 9.32E+02 + 9.57E+01 2.75E+02 +* 
409.51 8.87E+02 +- 5.08E+02 1.67E+03 + 
463.00 8.35E+02 +- 2.27E+02 7.15E+02 +* 
794.70 5.96E+02 +- 2.13E+02 6.76E+02 + 
911.07 9.17E+02 +- 5.95E+01 1.37E+02 +* 
969.11 5.26E+02 + 9.58E+01 2.90E+02 +* 

Ra-226 186.22 1.65E+03 +- 3.08E+02 9.71E+02 +* 
Pb-214 Average:x 6.50E+02 +- 2.58E+01 * · · · 

241. 98 1.30E+03 +- 1.43E+02 4.25E+02 +* 
295.21 6.04E+02 +- 4.20E+Ol 1.01E+02 +* 
351.92 6.43E+02 +- 3.37E+01 8.23E+01 +* 

Tl-20S Average:x 9.09E+02 +- 3.55E+01 * ·· 
277.35 8.79E+02 +- 2.87E+02 9.16E+02 +* 
510.84 1. D. . ·· · · 
583.14 9.40E+02 +- 4.68E+01 9.86E+01 +* 
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15188-08 analyzed by emm1461 on 05/02/2003 
======~====================================~=================================== 

MEASURED or MDA CONCEKTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

860.37 9.84E+02 +­ 2.22E+02 6.67E+02 +* 
2614.66 8.58E+02 +­ 5.74E+01 8.05E+01 +* 

Annil 511. 00 3.02E+Ol +­ 3.05E+Ol 1. 01E+02 + 
Bi-214 Average:x 5.99E+02 +­ 2.76E+Ol * 

609.31 6.00E+02 +­ 3.23E+Ol 7.33E+01 +* 
934.06 8.67E+02 +­ 3.49E+02 1.12E+03 + 

1120.29 6.13E+02 + 9.71E+01 2.81E+02 +* 
1238.11 4.80E+02 +­ 2.48E+02 8.08E+02 + 
1509.23 6.95E+02 +­ 4.23E+02 1.39E+03 + 
1729.59 6.24E+02 +­ 3.00E+02 9.59E+02 + 
1764.49 5.98E+02 +­ 7.43E+01 1.66E+02 +* 
2204.22 5.12E+02 +­ 1.90E+02 5.81E+02 + 

Bi-212 727.17 6.31E+02 +­ 1.03E+02 3.04E+02 +* 
K-40 1460.81 1. 81E+04 +­ 3.81E+02 3.24E+02 +* 
Am-241 59.54 N-1. 85E+02 +­ 5.43E+01 1.91E+02 x# 
Co-57 122.06 N-1.17E+01 +­ 1.29E+Ol 4.40E+01 x 
Ce-144 133.54 N-6.51E+01 +­ 1.03E+02 3.49E+02 x 
Ce-141 145.44 N 1.14E+03 +­ 8.59E+02 2.84E+03 x 
Se-75 264.65 N 3.08E+01 +­ 3.32E+01 1.11E+02l x lbase 
Cr-51 320.08 N-l.38E+04 +­ 8.74E+03 3.07E+04 x 
1-131 364.48 N-6.37E+07 +­ 1.37E+08 4.72E+08 x 
Sb-125 427.89 N 1. 74E+Ol +­ 2.94E+01 9.90E+01 x 
Ag-108m 433.93 N 2.28E+00 + 8.11E+OO 2.76E+01 x 
Be-7 477.59 N 1.50E+03 +­ 8.11E+02 2.65E+03 x 
1a-140 487.03 N-3.87E+05 +­ 5.31E+05 1. 86E+06 x 
Ru-103 497.08 N 2.59E+02 +­ 2.19E+02 7.30E+02 x 
Ba-140 537.32 N 6.49E+05 + 8.79E+05 2.97E+06 x 
Cs-134 604.70 N 3.79E+01 +­ 3.69E+01 1.22E+02P x PIC 
Ru-106 621. 84 N-8.04E+01 +­ 1.15E+02 4.03E+02 x 
Cs-137 661.65 N-9.06E+00 +­ 9.61E+00 3.40E+01 x Y. 
Zr-95 724.18 N-4.34E+04 +­ 1.70E+04 5.60E+04P x PIC 
Nb-95 765.79 N-l.18E+02 +­ 4.36E+02 1.S1E+03 x 
Co-58 810.76 N-6.12E+01 +­ 5.00E+01 1.81E+02 x 
Mn-54 834.83 N 3.15E+01 +­ 1.31E+Ol 4.21E+Ol x 
Ag-110m 884.67 N 2.17E+Ol +­ 1.96E+01 6.S7E+01 x 
Fe-59 1099.22 N-2.62E+Ol +­ 3.24E+02 1.13E+03 x 
Zn-65 1115.52 N-3.40E+01 +­ 6.71E+Ol 2.34E+02P x PIC 
Co-60 1332.49 N-8.91E+00 + 9.05E+OO 3.33E+Ol x Y. 
Sb-124 1691. 02 N-1.16E+02 +­ 1. 03E+02 4.14E+02 x 

MEASURED TOTA1: 2.44E+04 +- 9.80E+02 pCi/kg O.OOE+OO 
KOTE: *: N/S>3 #: Net<-3R 

===============:=============================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.1. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 62.63 94.44 26 44 72 865 1.15 Deleted 
7 98.78 149.00 -3 30 50 554 0.79 Deleted 
8 105.41 159.00 8 25 41 416 0.64 Deleted 
9 128.90 194.45 75 47 75 896 0.78 Deleted 
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L5188 08 analyzed by emm1461 on 05/02/2003 
~============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
===============================================:================================ 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# ( keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS ( keV) FLAG 

=============================================================================== 

10 143.61 216.66 54 44 71 788 1. 40 Deleted 

11 154.51 233.11 39 50 81 920 1. 65 Deleted 

28 665.32 1004.06 21 17 27 135 2.54 Deleted 

30 767.64 1158.49 13 22 36 213 0.56 Deleted 

38 1377.53 2078.97 11 13 21 66 0.96 Deleted 

43 2103.13 3174.11 33 9 11 20 4.38 2615SEsc 


===============================================;================================ 
NET/MDA PEAK RESULTS 

==============================================~;================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-----------------------------------------------,-------------------------------­
47 59.54 89.77 -128N 38 65 769 1. 24 NET< CL 
48 122.06 184.13 -32N 35 59 640 1. 29 NET< CL 
49 133.54 201.46 -23N 36 60 672 1. 30 NET< CL 
50 145.44 219.42 47N 35 57 605 1. 31 NET< CL 
51 264.65 399.34 23N 25 40 296 1. 39 NET< CL 

LBase 
52 320.08 483.00 -37N 24 40 274 1. 43 NET< CL 
53 364.48 550.01 -ION 22 36 225 1. 46 NET< CL 
54 427.89 645.71 13N 21 34 200 1. 50 NET< CL 
55 433.93 654.83 6N 20 33 184 1. 51 NET< CL 
56 477.59 720.72 34N 18 28 137 1. 53 
57 487.03 734.97 14N 19 31 165 1. 54 NET< CL 
58 497.08 750.14 20N 17 26 138 1. 55 NET< CL 

C,.l.J59 537.32 810.87 12N 16 25 124 1. 57 NET< 
60 604.70 912.57 69N 67 110 290 1. 62 NET< CL 

PIC 
61 621.84 938.44 12N 17 29 152 1. 63 NET< CL 
62 661.65 998.52 -16N 17 29 152 1. 66 NET< CL 
63 724.18 1092.89 -4683N 1834 3019 231 1. 70 NET< CL 

PIC 
64 765.79 1155.70 -5N 19 31 174 1. 73 NET< CL 
65 810.76 1223.57 -17N 14 24 105 1. 76 NET< CL 
66 834.83 1259.90 37N 15 23 101 1. 77 
67 884.67 1335.12 16N 14 23 97 1. 81 NET< CL 
68 1099.22 1658.93 -IN 14 23 91 1. 95 NET< CL 
69 1115.52 1683.53 -15N 29 50 227 1. 96 NET< CL 

PIC 
70 1332.49 2011. 00 -llN 11 19 68 2.10 NET< CL 
71 1691. 02 2552.12 -7N 6 11 22 2.34 NET< CL 
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L5188 OB analyzed by emm1461 on 05/02/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 10/22/2002 12:00:00 Counting Start: 05/02/2003 17:43:54 
Sampling Stop: 10/22/2002 12:00:00 Decay Time. 4.61E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time 10000 Sec 
Sample Size. . 6.20E-01 kg Real Time 10012 Sec 

.Collection Efficiency . 1.0000 Spectrum File .122730B.spc 

Detector #: 8 
Energy (keV) 0.06 + 0.663*Ch + 0.00E+OO*Ch A 2 + O.00E+00*Ch A 3 05/02/2003 
FWHM(keV) 1.19 + O.002*En + 6.36E-04*EnA2 + 6.36E-04*EnA 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ..WTSSS008.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.18e-03*EnA-3.4ge+00 + 1.43e+02*EnA 6.5ge-Ol] 02/09/1998 

Library File: SOILA.LIB LSF File: L5188-08.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
==============================================:================================= 

Pb-212 9.84E+02 2.BOE+Ol < 5.37E+Ol 2.61E.+Ol 1.OOE+OO MEAS + YES 
AcTh-228 8.39E+02 4.10E+Ol < 1.37E+02 6.58E+Ol 1.OOE+OO MEAS + YES 
Ra-226 1.65E+03 3.0BE+02 < 9.71E+02 4.77E+02 1. OOE+OO MEAS + YES 
Pb-214 6.50E+02 2.SSE+01 < 8.23E+01 4.00E+Ol 9.99E-Ol MEAS + YES 
Tl-208 9.09E+02 3.5SE+Ol < 8.05E+01 3.58E+Ol 1.00E+00 MEAS + YES 
Annil 3.02E+01 3.05E+Ol < 1.01E+02 4.97E+Ol 6.94E-Ol MEAS + YES 
Bi-214 5.99E+02 2.76E+01 < 7.33E+Ol 3.53E+Ol 9.99E-Ol MEAS + YES 
Bi-212 6.31E+02 1.03E+02 < 3.04E+02 1.46E+02 1.OOE+OO MEAS + YES 
K-40 1. 82E+04 3.S1E+02 < 3.24E+02 1.52E+02 1. OOE+OO MEAS + YES 
Am-241 -1.85E+02 5.43E+Ol < 1.9lE+02 9.33E+Ol 9.99E-Ol NET YES 
Co-57 -1.17E+01 1.29E+01 < 4.40E+01 2.1SE+Ol 6.12E-Ol NET YES 
Ce-144 -6.51E+01 1.03E+02 < 3.49E+02 1.71E+02 6.26E-Ol NET YES 
Ce-141 1.14E+03 S.59E+02 < 2.84E+03 1.39E+03 1.66E-02 NET YES 
Se-75 3.08E+Ol 3.32E+01 < 1.11E+02 5.35E+Ol 3.29E-Ol NET YES 
Cr-51 -1.38E+04 B.74E+03 < 3.07E+04 1.48E+04 8.1SE-03 NET YES 
1-131 6.37E+07 1.37E+08 < 4.72E+08 2.28E+08 6.33E-08 NET YES 
Sb-125 1.74E+01 2.94E+01 < 9.90E+01 4.76E+Ol 8.77E-Ol NET YES 
Ag-10Bm 2.2BE+00 8.11E+OO < 2.76E+01 1.32E+Ol 9.97E-Ol NET YES 
Be-7 1. 50E+03 8.1lE+02 < 2.65E+03 1.26E+03 8.26E-02 NET YES 
La-140 -3.87E+05 5.31E+05 < 1.86E+06 S.90E+05 2.98E-05 NET YES 
Ru-103 2.59E+02 2.19E+02 < 7.30E+02 3.47E+02 3.38E-02 NET YES 
Ba-140 6.49E+05 8.79E+05 < 2.97E+06 1.41E+06 2.98E-OS NET YES 
Cs-134 3.BOE+01 3.69E+Ol < 1.22E+02 6.02E+Ol 8.38E-Ol NET YES 
Ru-106 -8.04E+01 1.14E+02 < 4.03E+02 1.92E+02 6.96E-Ol NET YES 
Cs-137 -9.06E+OO 9.61E+OO < 3.40E+Ol 1.62E+Ol 9.8SE-Ol NET YES 
Zr-95 -4.34E+04 1.70E+04 < 5.60E+04 2.80E+04 1. 25E-Ol NET YES 
Nb-95 -1.18E+02 4.36E+02 < 1.51E+03 7.22E+02 2.24E-02 NET YES 
Co-58 6.12E+01 5.00E+Ol < 1.81E+02 8.58E+Ol 1. 52E-Ol NET YES 
Mn-54 3.15E+Ol 1.31E+Ol < 4.21E+Ol 1. 99E+Ol 6.S3E-Ol NET YES 
Ag-llOm 2.17E+Ol 1.96E+Ol < 6.S7E+Ol 3.10E+Ol 5.87E-Ol NET YES 
Fe-59 -2.62E+01 3.24E+02 < 1.13E+03 5.34E+02 5.05E-02 NET YES 
Zn-65 -3.40E+Ol 6.71E+Ol < 2.34E+02 1. 14E+02 5.80E-Ol NET YES 
Co-60 -S.90E+OO 9.05E+OO < 3.32E+Ol 1. 55E+01 9.33E-Ol NET YES 
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----------------------------

L5188-08 analyzed by emm1461 on 05/02/2003 
Activity Units: pCi/kg 
Nuclide 'Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
==============================================================~================= 

Sb-124 -1.16E+02 1.03E+02 < 4.14E+02 1.84E+02 I.D9E-01 NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: 
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DURATEK, INC. 

DATA PACKETS 


Samples 

L5186-01 - L5186-16 


A 
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 'I~r 
(ENVIRONMENTAUBIOASSAY SAMPLES) 

Client Name: ~D:.:U:.:.RA:=..:..:T,-"E:.:...K:..-__________ Name/Address of Client Representative: 

Client Purchase Order/Contract: _______________ (Person(s) who should receive the results) _________________ 


Date of Shipment: _~3:..:/1:.::3~12:.::0:::.:03~_________ 


Program: REMP IJ Non-REMP IJ Phone: Fax: 

Requested Turnaround Time (TAT): IJ Standard IJ Rush (COST MULTIPLIER MAY APPLy) 


Working Days (SPECIFY NUMBER) 

Radiological Analyses (Check All That Apply) 
r---.-...,...----.,....------,.----------.,...-------::--:-::---:--::~_:__::_------'_T----_t1-.-----., I I Iii i I r---r -I~-'--- r-'-T ' _

Collection t'enoa V •. ~ 

0 
z 
:lo:: 
w 
~ 

a: « w 
>­ LSN Sample Type 

Station and 
Description 

(All Datesffimes Must Reflect EST or EDT) 

Start Date Stop Date Mid-point Date 
(IfApplicable) (Required) (If Applicable) 

~'~r-. 

.c:: .t::. 

::= ::= i I~IEI~I i1: 
0 

iii :; 1: 
0 

(1j~ 0 E.... 
~ 0 J: ~ 

Total 
Sample 

Amount 
Shipped 

(Specify Unils) (')~ i3 :s ;;E ,r (') I :s (L 

1i ""~ 
E

J!l l! J!l (f) 
., u . 

«ale "':::l 
III III ;: t"') :g ~ ... '" e 0 t"') '" • '" '? '" '? 

~ .. ~ 

~ ~ __ ~ •• ·I.. _
'" s::! '" iii "" ..•". ~I
E:;r:: I()- 15 N g • ·r· .0 ••••.g
U N (f) (f) '" ~ '" •. - • 0')1\1.0,
..: ..... cO ... '" co f% N E ~ (f) .,!. ' •• m .~.!(?; 

v ~ ~ ~ ~ ~ ~ :If g; ;; ,~ ~ :;;! .'7•. '9.~. '. '.", .•. :15 
... E' '""'" N ~ • .<: E I· m CI .Ii;0 « ~ 11 11 .(Y t2 /jj {!. :) ::> t:: (5 .: a 0' a5 

0(., 03 t-5i$f.,-ol Soil BMS-2600-016 2 6 03 \,)'/1 XI I I I I I I I I I I I I I I I IllJI 
03 

03 

ltV 

ll? 

Soil 

Soil 

BMS-2600-024 

BMS-2600-034 

2 

2 

6 

6 

03 

03 

i 
I 

X 

X 
ILI·j 

03 04­ Soil BMS-2600-035 2 6 03 
I 

\ X I" 

03 of Soil BMS-2600-040 2 6 03 1 x 
I· I •.• .•.. 1 

03 oIP Soil BMS-2600-067 2 7 03 \ X I <r .• , I. 
03 

03 

03 

\ 03 

J1 03 

01 
O~ 
f)~ 

(0 

II 

Soil 

Soil 

Soil 

Soil 

Soil 

BMS-2600-069 

BMS-2600-095 

BMS-2600-099 

BMS-2600-107 

BMS-2600-164 

2 

2 

2 

2 

2 

7 

6 

6 

6 

7 

03 

03 

03 

03r II 
031 VI -'- ­

X 

X 

X 

X 

X 

i\ I ... 1, .. 

I 
r-' ,r .. 

I I 
••••• n 

I 

~~L 3 

RA,226 (A) 

RA,228 (PROC, 1:3(0) APR 04 2003f?#JV 

RA,22S_EPA (PROC, 1311) !>,/tC,-,"- ~J-11~/; 


(BETAIGAMMA) 


1-131ll (GAS PROPORTIONAL) 


DESELF 605.1, REV. 13 (Major' 



FRAMATOME ANP DE&S ENVIRONMENTAL LABORATORY SAMPLE SUBMISSION FORM J-1 ;L 
(ENVIRONMENTAUBIOASSAY SAMPLES) 

Client Name: DURATEK Name/Address of Client Representative: 

Client Purchase Order/Contract ________________ (Person(s) who should receive the results) _________________ 


Date of Shipment: 3/1312003 


Program: REMP [] Non-REMP [] Phone: Fax: 

Requested Turnaround Time (TAT): [] Standard [] Rush (COST MULTIPLIER MAY APPL \? 


Working Days (SPECIFY NUMBER) 

Radiological Analyses (Check All That Apply)Q~rterIY 

Collection Period ~ 
,','ComPQ$it!'!, 
"'~I •. 

(All Dates/Times Must Reflect EST or EDT) ~ : ~ •• 

o 
Z 
~ 
wiii 
~ 

,.,. 
... 
"I( 

~ lSN Sample Type 

Stat' d
Ion an 

Description 

Start Date Stop Date Mid-point Date 
(If Applicable) (Required) (If Appficable) 

.c.c.c 
- ~ ~;P ~ ~.., ~...
c: >­ as ::l c: >­ (II ::l <;; >­ as::S 
~ t!l ~ ~ ~ ~ ~ ~ ~ t!l ~ ~ 

"iii ~;:j. ~ 1:;;:1"", 0:> I (j ... 
Total ~ ~;:!j ~ 1111 ~ ~ 1i I;;;:1' I .•·~.I • . ~.::'. 

Sample I~.B J! I~ fo.. ~ Ir% $i to ~ ~ "J!. 0>., .~.
I~ III U v "'. ___ ' '" '" .,. 01. E <:i;

Amount « m .b mE:::l ..: I' ­ ~ . ­ It:> <XI!jl "'. E 01 ~'.'" ••• mE'!'C!-
Sh' d <J) <J) If.) v '" N V N '" m m ....2 '" ~ .J! '? 0:>..., l;;

Ippe" "';;;!.? 10 E ;;; '" v '11"1 . t'I '" '" CD 01 ~ eN'" ,Q. j; 'iii'm ,E. 

(SpecifyUnl1s) al{~ '; z ~I(~ ±'; ~ ;S .i1:J;t ir. ~ Ii Ii ri3 .:, ::) sit 51J 0 (J 00 

~b 03 [,~I"v'1t Soil BMS·2600-170 2 10 031,,;J/ X 1 I 

I 03 ~~ Soil BMS·:1600-:141 :1 13 03 X I.'.,. I .•.• 

03 I~ Soil BMS·2600-259 2 6 03 X '. I 

03 (~ Soil BMS·2600-278 2 13 03 X·'. ..,. 

IV 03 ,l.t> Soil BMS-2600-338 2 5 03 X I I •• ' 

... ,.. , 

" . " ,. 
'.:' I. ." 

~~_+--~~_+--~-4_+~~--~~++~~~~++~~~~~.~.... W~h 
I"" I' 

••.•.. 1 .•• ·1· 

.. 


RA-226(A) FAAMATOM;2 
ACCE'<'~~jV 

RA-228 (PROC< 1300) 

RA-228 .EPA (PROC. 1311) APR 042003L~ l<6'lo 
(BETAIGAMMA) 

I\IIOI>IIK W­
(GAS PROPoRTIONAL) 

DESELF 605.1, REV. 13 (Major) 



----- ----

--

-----

.., 

f:J~~'ZJ 


CHeJlt: n.i'ratek., Inc 
Project: Bristol.Myers Squibb 

Duratek Purchase Order II 15313 

Samples CoUected by 
Betty & Doug KJos. Don Schumaker 

41 
E:w 
"0c: 

Sample 10 JIle:J 

o.ro 
B Ec: 
ro JI.a"0 

BMS-2600-018 2/6/03 Std 

BMS-2600-o24 2/6/03 Std 

BMS-2600-034 2/6/03 Std 

BMS-2600-035 2/6/03 Std 

BM5-2600-040 2/6/03 Std 

BMS-2600-067 2/7/03 Std 

BMS-2600-069 2/7/03 Std 

BMS-2600-095 2/6/03 Std 

BMS-2600-099 2/6/03 Std 

BMS-2600-107 2/6/03 Std 

BMS-2600-164 2/7/03 Std 

Date: 

~~-\/ ~001 
ReIiDqujsbed b)lt" Date: /a 


CHAIN OF CUSTODY RECORD 

BMS-002 


~ :w '0 I.'! ~ 1'0 ... 41 ro 
.~ c: .8 .S 
b EB ~ ro ~ :::J c: 
E 0. c:8 ~ 

S N/A 1 X 

S N/A 1 X 

5 N/A 1 X 
-

S N/A 1 X 


S N/A 1 X 


S N/A 1 X 


S N/A 1 X 


5 N/A 1 X 


S N/A 1 X 


S N/A 1 X 


5 N/A 1 X 


Time: ReceIved by: Reliaquished by: 

/tfl7() 
Time: ReceIved by: Date: Time: 

Duralek, IDC. 

628 Gallaher Road 
KiOPD, To. 37763 

Project Maaagee: Paul Ely 
(731) S19·3341·BMS OIIice 
(865) 376-8143·Duratek OIIice 
(865) 414·19'73·cell 

Paft 10f2 

Remarks 

Soil Sample 

Soil Sample 

Soil Sample 

Soil Sample 

Soil Sample 

Soil Sample 

Soil Sample 

Soil Sample 

Soli Sample 

Soil Sample 

Soil Sample 

Date: Time: Received 
by: 

IRemarks: 

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 (lnOi) 
Apr. 04, 2003 

03:30PM 

Login Number: L5186 

Account: 00435 Duratek Inc 

Project: OTHER ENVIRON-OUR Duratek Other Environmental 

Laboratory Client Collect Receive Due Start Date 
Sample Number Sample Number Date Date Date Comments 
L5186-01 BMS-2600-018 06-FEB-Q3 12:00 13-MAR-03 

Page: 1 

Volume 

of 1 

Soil 

L5186-02 

S GAMMA SPECTROME Hold: 

BMS-2600-024 0B-FEB-0312:00 13-MAR-03 

Soil 

l51S6-03 

S GAMMA SPECTROME Hold: 

BMS-2600-034 06-FEB-03 12:00 13-MAR-03 

Soil 

L518B-04 

S GAMMA SPECTROME Hold: 

BMS-2S00-035 0B-FEB-03 12:00 13-MAR-03 

Soil 

L5186-05 

S GAMMA SPECTROME Hold: 

BMS-260O-Q40 06-FEB-03 12:00 13-MAR-03 

Soil 

L5186-0S 

S GAMMA SPECTROME Hold: 

BMS-2600-067 07 -FEB-03 12:00 13-MAR-03 

Soil 

l5186-Q7 

S GAMMA SPECTROME Hold: 

BMS-2600-069 07-FEB-Q312:00 13-MAR-03 

S,oll 

L5186-08 

S GAMMA SPECTROME Hold: 

BMS·2S00·095 OB-FEB-03 12:00 13-MAR-03 

Soil 

l518S-09 

S GAMMA SPECTROME Hold: 

BMS-2S00-099 06-FEB-0312:00 13-MAR-03 

Soil 

L51S6-10 

S GAMMA SPECTROME Hold: 

BMS-2S00-107 06-FEB-0312:00 13-MAR-03 

Soil 

l5186-11 

S GAMMA SPECTROME Hold: 

BMS-2600-164 07-FEB-0312:oo 13-MAR-03 

Soil 

l5186-12 

S GAMMA SPECTROME Hold: 

BMS-2600-170 10-FEB-03 12:00 13-MAR-03 

Soil 

L518S-13 

S GAMMA SPECTROME Hold: 

BMS-2600-241 13-FEB-Q312:00 13-MAR-03 

Soil 

L518S-14 

S GAMMA SPECTROME Hold: 

BMS-2600-259 OS-FEB-Q3 12:00 13-MAR-Q3 

Soil 

L518B-15 

S GAMMA SPECTROME Hold: 

BMS-2600-278 13-FEB-Q3 12:00 13-MAR-03 

Soil 

L5186-16 

S GAMMA SPECTROME Hold: 

BMS-2600-338 0S-FEB-0312:00 13-MAR-Q3 

Soil S GAMMA SPECTROME Hold: 

Signature : ---,~,,",,-,!:...:::.._,_tL_.~· .....;..;;.._Vl____ 

Date : __'l/.:..·_-......:t(_-=-.....:03~____ 
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Duratek, Inc. CHeat: Du"rate\, Inc 
6%8 Gallabel' Road CHAIN OF CUSTODY RECORDProject: Bristol-Myers Squibb KiagstoD, Ta. 37763 

BMS-002 Project Manager: Paul ElyDuratek Purchase Order # 15313 
(731) S19-3341-BMS Office 
(86S) 376-8143-Duratek Office 
(865) 414-1973-ce1 

Samples Colleeted by 
Betty & Doug I\ios, Don Schumaker 

Pa2e2of2 

OJ 
E 
.,:.c §! ~ 
I:: :.c 'Cit! 
:::I ... OJ 

III• RemarksSample ID .!!e ~ .8£ to
EQ.tO

B 
to 

EE :5 ~ e B e
:::IS::: ., (}IE ~ Q. s:::8 ~ 


BMS-2600-170 2/10/03 Std S N/A 1 X Soil Sample 

-. 


BMS-2600-241 2/13/03 Std S N/A 1 X Soil Sample 


BMS-2600-2S9 2/6/03 Std S N/A 1 X Soil Sample 


BMS-2600-278 2/13/03 Std S N/A 1 X Soil Sample 


BMS-2600-338 2/5/03 Std S N/A 1 X Soil Sample 


R.eliaquished by: TIme: Received by: R.ellaquished by: Date: TIme: ReceivedDate0'~ by:Lll lZ,-};6v 1'/J~~1 /ckJc) 
Reliaquished by: / DaW: / TIme: Received by: Date: ITIme: IRemarks:(j 

--

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 Environmental Laboratory 
29 Research Drive FRAMATOME ANP Westborough, MA 01581 

April 10,2003 

Duratek Inc 

clo Bristol Meyers Squibb 

Bldg 115, One Squibb Drive 
New Brunswick, NJ 08903 

ATT: Paul Ely 

Dear Paul Ely: 

Framatome-ANP Environmental Laboratory received the samples listed below from your company on 13-MAR-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 l!mele # Anall$ls Bg5lugmsl 

Soil BMS-2600-018 06-FEB-03 12:00 L5186-01 GAMMA SPECTROMETRY 

Soil BMS-2S00-024 06·FEB-03 12:00 L5186·02 GAMMA SPECTROMETRY 

Soil BMS-2600·034 06-FEB-03 12:00 L5186-03 GAMMA SPECTROMETRY 

Soil BMS-2600-035 06-FEB-03 12:00 L5186-04 GAMMA SPECTROMETRY 

Soil BMS-2600·040 06·FEB·0312:00 l5186-05 GAMMA SPECTROMETRY 

Soil BMS·2600-067 07-FEB-0312:00 L5186-06 GAMMA SPEC"rROMETRY 

Soil BMS-2S00-069 07·FEB·0312:00 l518S·07 GAMMA SPECTROMETRY 

Soil BMS·2S00-095 06-FEB-03 12:00 l5186-08 GAMMA SPECTROMETRY 

Soil BMS·2600-099 OS·FEB-0312:00 l518S-09 GAMMA SPECTROMETRY 

Soil BMS-2600-107 OS-FEB-03 12:00 L5186-10 GAMMA SPECTROMETRY 

Soil BMS-2S00-164 07 ·FEB-03 12:00 L5186-11 GAMMA SPECTROMETRY 

Soil BMS·2600-170 10-FEB-03 12:00 L5186-12 GAMMA SPECTROMETRY 

Soil BMS·2600-241 l3-FEB-0312:00 L5186-13 GAMMA SPECTROMETRY 

Soil BMS·2S00-259 06-FEB-0312:00 L5186-14 GAMMA SPECTROMETRY 

Soil BMS-2S00-278 13-FEB-03 12:00 L5186-15 GAMMA SPECTROMETRY 

Soil BMS-2S00-338 05-FEB-0312:00 L5186·16 GAMMA SPECTROMETRY 

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. 

~~R·l~,\03
SakSi Punjabi " 

Sample Receipt Technician "\ \0 


Notes: 
c: 

mailto:Punjabi@Framatome-anp.com


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro,MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04114/03 
 clo Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03113/03 Bldg 115, One Squibb Drive 


New Brunswick, NJ 08903 


Lab. Sample No. L5166-01 ClientlD BMS-2600-o18 	 Product GAMMA SPECTROMETRY 

Reference Date 02f06l03 Analysis Date 04111/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCI/g) 	 (pCilg) (pCifg) (pCl'g) 

AcTh-228 2.74E-01 +/- 3.6E-02 3.SE·02 1.3E-01 	 be 

Ag-108m -3.7E-03 +/- 6.8E-03 6.SE-03 2.5E-02 

Ag-11Om -1E-02 +/- 1.4E-02 1.4E-02 5.3E-02 

Ba-140 -4.3E-01 +/- 8.5E-01 8.5E-01 	 3.1E+00 

Be-7 ·1.5E-01 +/- 1.4E-01 1.4E-01 5.2E-01 

Ce-141 5.2E-02 +/- 4.3E-02 4.3E-02 1.4E·01 

Ce-144 -2E-03 +1- 5.4E-02 5.4E-02 1.9E-01 

Co-57 ·5E-04 +/. 6.SE·03 6.8E-03 2.3E-02 

Co·58 ·3.3E-02 +1- 1.3E-02 1.3E-02 5.5E·02 

C0-60 ·1.09E·02 +/. 9.4E·03 9.5E·03 3.7E-02 3.8E-02 

Cr-51 1.4E-01 +/- 3.1E-01 3.1E·01 	 1.1E+00 

Cs-134 -S.3E-03 +f- 8.0E-03 8.1E-03 3.0E-02 

Cs-137 2.66E-02 +/- 9.9E-03 1.0E-02 ~UE-02 1.1E+OO 

Fe-59 1.7E·02 +/- 5.0E-02 5.0E-02 1.SE-01 

1-131 2.1E+00 +1- 1.9E+00 1.9E+00 	 6.3E+OO 

K-40 9.7E+OO +1- 3.8E·01 6.2E-01 3.3E-01 	 be 

La-140 -1.8E-01 +1- 4.3E-01 4.3E-01 	 1.6E+OO 

Mn-54 -4E-03 +1- 9.0E-03 9.0E-03 :1.3E-02 

Nb-95 -1.SE-02 +1- 2.8E-02 2.8E-02 1.0E-01 

Ru-103 -1.5E-02 +1- 2.3E-02 2.3E-02 8.4E-02 

Ru-106 -8.1E-02 +/- 8.8E·02 S.8E-02 3.2E-01 

Sb-124 ·1.4E-02 +/- 2.7E-02 2.7E-02 ·1.1E-01 

Sb-125 -4.6E-02 +f- 2.1E-02 2.1E-02 8.2E-02 

Se-75 OE+OO +/- 1.3E-02 1.3E-02 4.7E-02 

Zn-65 -6E-03 +/- 2.3E-02 2.3E·02 8.5E-02 

Zr-95 -3E-02 +/- 3.8E-02 3.8E-02 1.4E-01 

Flags: 	 a The measured MOC Is greater than the required MOC Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. 

~r:-u~~~'=-'-J,l.f..u..;lrs==--b--=)==---_c Peak was found 
J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: 	 MAILED 
c: 	 APR 1 6 2003 

HlAI1IiATOME ANP 
ENVIRONMENTAL LAB 



A Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc Report Date 04/14/03 clo Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03/13/03 Bldg 115, One Squibb Drive 

New Brunswick, NJ OS903 

Lab. Sample No. L5186-02 Client 10 BMS-260o-024 Product GAMMA SPECTROMETRY 

Reference Date 02/06/03 Analysis Date 04111103 Matrix Soil 

Activity Concentration TPU Measured Required 
Nuclide +1- 1 -Sigma 1 Sigma MOC MDC Flags 

(pCl/g) (pCi/g) (pCl/g) (pCl/g) 

AcTh-228 7.12E-01 +/- 3.7E-02 5.1E-02 1.3E-01 be 


Ag-10Sm -2.6E-03 +/- 8.1E-03 8.1E-03 2.8E-02 


Ag-110m 1E-02 +/- 1.2E-02 1.2E-02 4.3E-02 


Ba-140 1.32E+OO +/- 8.9E-01 8.9E-01 2.9E+00 


Be-7 -1.4E-01 +/- 1.6E-01 1.6E-01 5.6E-01 


Ce-141 2.5E-02 +/- 5.6E-02 5.6E-02 1.9E-01 


Ce-144 -9E-02 +/- 7.3E-02 7.3E-02 2.5E-01 


Co-57 9E-04 +/- 9.2E-03 9.2E-03 3.. 1E-02 


Co-58 -3E-03 +/- 1.5E-02 1.5E-02 5.4E-02 


C0-60 8.SE-OJ +1- 9.5E-03 9.5E-03 3.2E-02 3.SE-02 


Cr-51 -2.1E-01 +/- 3.7E-01 3.7E-01 1.3E+OO 


Cs-134 1.3E-02 +/- 3.6E-02 3.6E-02 1.2E-01 


Cs-137 1.95E-02 +/- 9.9E-03 9.9E-03 3.2E-02 1.1E+OO 


Fe-59 5.5E-02 +1- 4.5E-02 4.5E-02 1.5E-01 


1-131 2.2E+OO +1- 2.1E+OO 2.1E+OO 7.1E+OO 


K-40 1.293E+01 +/- 3.4E-01 7.3E-01 2.9E-01 be 


La-140 -1E-02 +/- 5.2E-01 5.2E-01 1.8E+OO 


Mn-54 -1.4E-03 +/- 9.6E-03 9.6E-03 3.4E-02 


Nb-95 1.9E-02 +/- 3.2E-02 3.2E-02 1.1E-01 


Ru-103 -4.7E-02 +1- 2.3E-02 2.3E-02 8.4E-02 


Ru-106 S.2E-02 +/- 9.1E-02 9.2E-02 3.1E-01 


Sb-124 -5E-03 +/- 3.0E-02 3.0E-02 1.1E-01 


Sb-125 -1E-03 +/- 2.7E-02 2.7E-02 !~.3E-02 


Se-75 -2E-03 +/- 1.6E-02 1.6E-02 5.4E-02 


Zn-65 6E-03 +/- 4.6E-02 4.6E-02 1.5E-01 


Zr-95 -1.5E-01 +/- 3.SE·01 3.8E-01 1.3E+OO 


Flags: a The measured MOC is greater than the required MOC Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. 

~·lf\tsf03 
c Peak was found 'C1J:M:RaimondiMAILED Sample Control Manager Reporting Level Ratio: 

c: APR 1 6 2003 
J\NP 

Ei\'\;'(:;ONI;J!F.NTAL LAB 



A Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 


Westboro, MA 01581 

50S..a9S-9970 


Duratek Inc 

Customer Duratek Inc Report Date 04/15/03 
 clo Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03/13103 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. L5186.Q3 Client 10 BMS-2600-034 Product GAMMA SPECTROMETRY 

Reference Date 02106103 Analysis Date 04/11103 Matrix Soil 

Activity Concentration TPU Measured Required 
Nuclide +/- 1 ·Sigma 1 Sigma MDC MDC Flags 

(pCilg) (pCI/g) (pCI/g) (pel/g) 

AeTh-228 4.96E·01 +/- 3.1E-02 4.0E.Q2 1.1E-01 be 


Ag-108m -1.13E.Q2 +/- 6.1E-03 6.1E.Q3 2.2E-02 


Ag-110m 5E-03 +/. 1.1E-02 1.1E.Q2 3.7E-02 


Ba-140 1.27E+00 +/. 7.9E-01 7.9E.Q1 2.6E+OO 


8e-7 1E.Q2 +/. 1.2E-01 1.2E.Q1 4.1E-01 


Ce-141 5E-03 +/- 3.7E-02 3.7E-02 1.2E-01 


C90144 -2.3E.Q2 +/- 4.1E-02 4.1E.Q2 1.4E-01 


Co-57 3.9E.Q3 +/- 5.3E-03 5.3E.Q3 1.8E·02 


Co-58 -1.9E.Q2 +/- 1.3E-02 1.3E.Q2 4.7E-02 


Co-60 -9.6E-03 +/- 8.1E-03 8.1E.Q3 3. 1 E-02 3.8E-02 


Cr-51 -9E-02 +/- 2.3E-01 2.3E-01 8.0E-01 


Cs-134 -6.5E-03 +/- 6.5E-03 6.5E-03 2.3E-02 


Cs-137 2.2E-02 +/- 1.0E-02 1.0E-02 3.3E-02 1.1E+OO e 


Fe-59 -6.4E-02 +/- 4.2E.Q2 4.2E-02 1.6E-01 


1-131 1E+00 +/- 1.4E+OO 1.4E+00 4.SE+OO 


K-40 1.243E+01 +/- 3.3E-01 7.0E-01 2.4E-01 bc 


La-140 -3E-02 +/- 3.SE-01 3.8E-01 1.3E+OO 


Mn-54 3.1E-03 +/- 8.9E.Q3 S.9E-03 3.1E.Q2 


Nb-95 -1.5E-02 +/- 2.9E-02 2.9E-02 1.0E-01 


Ru-103 -SE-03 +/- 1.9E-02 1.9E-02 6.6E·02 


Ru-106 4.1E-02 +/- 6.9E.Q2 6.9E-02 2.4E-01 


Sb-124 OE+OO +/. 2.3E-02 2.3E-02 8.7E-02 


Sb-125 -7E-03 +/- 2.0E-02 2.0E-02 6.SE-02 


S9075 -3.4E-02 +/- 1.1E-02 1.1E-02 4.0E-02 


Zn-65 -2.2E-02 +/- 3.9E-02 3.9E-02 1.4E-01 


Zr-95 -2.97E+OO +/- 9.2E-01 9.3E-01 3.1E+OO 


Flags: a The measured MOe is greater than the required MOe Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. ~ ,.J2-,. 4f(S'(D} 
c Peak was found 

"=:3 J.M. Raimondi 
Sample Control Manager MA'LEDReporting Level Ratio: 

c: APR 16 2.003 
FRAMATOME ANP 

ENVIRONMENTAL LAB 

http:1.13E.Q2
http:L5186.Q3


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Ouratek Inc 

Customer Duratek Inc Report Date 04/15/03 
 clo Bristol Meyers Squibb 

Attention Paul Ely 03113103
Receipt Date 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5186-04 ClientlD BMS-2aOe-035 	 Product GAMMA SPECTROMETRY 

Reference Date 02lOS/03 Analysis Date 04/11/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclid& +/- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCifg) 	 (pCI/g) (pCl/g) (pCl/g) 

AeTh-228 3.59E-01 +/- 1.SE-02 2.4E-02 5.4E-02 	 bc 

Ag-108m -1.9E-03 +/- 3.9E-03 3.SE-03 1.3E-02 

Ag-110m -1.SE-03 +/- 6.5E-03 S.5E-03 2.3E-02 

Ba-140 2.SE-01 +/- 2.0E-01 2.0E-01 S.SE-01 

B807 5E·03 +/- 7.8E-02 7.8E-02 2.SE·01 

Ce·141 1.8E-02 +/- 2.7E-02 2.7E-02 8.9E·02 

Ce-144 ·a.5E-02 +/. 3.7E-02 3.7E-02 1.3E-01 

Co-57 7.24E-02 +/- 5.3E-03 6.5E-03 1.SE-02 	 be , 

Co-58 -9E-04 +/- 7. 1E-03 7.1E-03 2.5E-02 


Co-60 1E-03 +/- 4.SE-03 4.SE-03 1.SE-02 3.8E-02 


Cr-5l -l.SE-Ol +/- 1.9E-01 1.SE-01 S.5E-01 


Cs·134 -S.5E-03 +/- S.lE-OJ S.lE-03 2.1E-02 


Cs-137 1.55E-02 +/- 5.9E-03 6.0E-03 1.9E-02 1.1E+OO e 


Fe-59 3.4E-02 +/- 2.5E-02 2.SE-02 8. 1E-02 


1-131 -1.4E+OO +/- 1.1E+OO 1.1E+OO 3.SE+OO 


K-40 9.S7E+OO +/- 1.8E-Ol S.3E-01 1.6E-01 be 


La-140 3E-01 +/- 2.3E-01 2.3E-01 7.SE...Q1 


Mn-S4 2.4E-03 +/- S.OE-03 S.OE-03 1.7E-02 


Nb-S5 1.5E-02 +/- 1.6E-02 1.6E-02 5.3E-02 


Ru-103 -SE-03 +/- 1.1E-02 1.1E-02 3.9E-02 


Ru-106 5.1E-02 +/- 4.5E-02 4.5E-02 1.5E-01 


5b-124 -lE-02 +/- 1.4E-02 1.4E-02 5.1E··02 


Sb-12S 1.6E-02 +/- 1.2E-02 1.2E-02 4.0E·02 


58075 2.7E-03 +/- 7.SE-03 7.5E-03 2.5E·02 


Zn-65 -1.2E-02 +/- 2.4E-02 2.4E-02 8.3E-02 


Zr-95 1.6E-02 +/- 1.4E-02 1.4E-02 4.7E-02 


Flags: 	 a The measured MDC Is greater than the required MDC Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. 

c Peak was found 	 "fM-~ '41(Sp3 
J.M. RaimondiMAILED 

Sample Control Manager Reporting Level Ratio: 

APR 1 6 2003 
c: 

FRAMATOME ANP 

ENVIRONMENTAL LAB 




A 	 Environmental laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Ouratek Inc 

Customer Ouratek Inc Report Date 04/14/03 
 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03/13/03 	 Bldg 115. One Squibb Drive 

New Brunswick, NJ OS903 

Lab. Sample No. L51S6-05 Client 10 BMS-2600-040 	 Product GAMMA SPECTROMETRY 

Reference Date 02/06/03 Analysis Date 04111103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MOC Flags 


(pCI/g) 	 (pCl/g) (pCI/g) (pCi/g) 

AcTh-22S 3.95E-01 +/- 3.9E-02 4.4E-02 1.4E-01 	 bc 

Ag-108m -1.24E-02 +1- 7.6E-03 7.6E-03 2.9E-02 

Ag-110m 7E-03 +/- 1.6E-02 1.6E-02 5.5E-02 

Ba-140 1.S2E+OO +/- 9.1E-01 9.1E-01 3.0E+OO 

Be-7 -9E-02 +/- 1.5E-Ol 1.5E-01 5.5E-01 

Ce-141 -1.7E-02 +/- 4.6E-02 4.6E-02 1.6E-01 

Ce-144 -5.6E-02 +/- 6.1E-02 6.1E-02 2.1E-01 

Co-57 2.23E-02 +/- S.3E-03 S.3E-03 2.6E-02 

Co-58 -1.6E-02 +/- 1.4E-02 1.4E-02 S.5E-02 

Co-60 -4.3E-03 +/- S.6E-03 S.6E-03 3.4E-02 3.SE-02 

Cr-51 -1E-Ol +/- 3.3E-Ol 3.3E-01 1.2E+OO 

Cs-134 -9.6E-03 +/- 8.5E-03 8.5E-03 3.2E-02 

Cs-137 1.6E-02 +f- 1.0E-02 1.0E-02 3.4E-02 1.1E+OO 

Fe-59 OE+OO +/- 4.9E-02 4.9E-02 1.SE-Ol 

1-131 5E-Ol +f- 2.1E+OO 2.1E+OO 7.3E+OO 

K-40 9.07E+OO +/- 3.SE-01 5.9E-Ol 3.4E-01 	 bc 

La-140 7.7E-01 +f- 4.9E-01 4.9E-01 1.6E+OO 

Mn-54 -1.95E-02 +1- 9.4E-03 9.5E-03 3.8E-02 

Nb-95 -1.2E-02 +1- 2.9E-02 2.9E-02 1.1E-01 

Ru-103 -7E-03 +/- 2.4E-02 2.4E-02 S.7E-02 

Ru-106 -1.35E-01 +/- 9.3E-02 9.3E-02 3.SE-01 

5b-124 OE+OO +/- 2.2E-02 2.2E-02 9.4E-02 

Sb-125 -2.2E-02 +/- 2.5E-02 2.5E-02 9.0E-02 

5e-75 1E-03 +/- 1.3E-02 1.3E-02 4.SE-02 

Zn-65 -6.9E-02 +/- 2.6E-02 2.7E-02 1.1 E-Ol 

Zr-95 -3.4E-02 +/- 6.2E-02 6.2E-02 2.2E-Ol 

Flags: 	 a The measured MOC is greater than the required MOC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~~ 411cs(O'3
c Peak was found 	 '0 

J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: 	 MAILED 

c: APR 16 2003 
FFlAMATOME ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 04/16/03 
 clo Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03f13/03 Bldg 115, One Squibb Drive 


New Brunswick, NJ 08903 


Lab. Sample No. L5186-06 Client 10 BMS-2600-067 	 Product GAMMA SPECTROMETRY 

Reference Date 02107/03 Analysis Date 04/14/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MOC Flags 


(pCi/g) 	 (pCI/g) (pCI/g) (pCl/g) 

AcTh-228 4.14E-01 +/- 2.5E-02 3.2E-02 1.0E-01 	 be 

Ag-108m -1.0BE-02 +/- 5.OE-03 5.0E-03 1.8E-02 

Ag-110m 1.55E-02 +/- 9.9E-03 9.9E-03 3.2E-02 

Ba-140 -3.9E-01 +/- 6.8E-01 6.8E-01 2.4E+OO 

8e-7 -4E-02 +/- 1.1E-01 1.1 E-01 3.7E-01 

Ce-i41 2.5E-02 +/- 3.4E-02 3.4E-02 i.1E-01 

Ce-144 -5.BE-02 +/- 4.1E-02 4.1E-02 1.4E-01 

Co-57 6.4E-03 +/- 5.4E-03 5.4E-03 1.BE-02 

Co-58 -1.3E-02 +/- 1.0E-02 1.0E-02 3.7E-02 

Co-60 2E-04 +/. 7.1E-03 7.1E-03 2.5E-02 3.8E·02 

Cr-51 2.8E-01 +/- 2.4E-01 2.4E-01 7.9E-01 

Cs-134 OE+OO +/- 2.6E-02 2.GE-02 8.5E-02 

Cs-137 8.9E-03 +/- 7.5E-03 7.5E-03 2.5E-02 1.1E+OO 

Fe-59 1.3E-02 +/- 3.5E-02 3.5E-02 1.2E-01 

1-131 -7E-01 +1- 1.8E+OO 1.8E+OO 6.1E+OO 

K-40 1.074E+01 +1- 2.7E-01 6.0E-01 2.4E-01 	 bc 

La-140 OE+OO +/- 3.8E-01 3.SE-01 1.3E+OO 

Mn-54 S.7E-03 +/- 6.4E-03 ME-03 2.1E-02 

Nb-95 9E-03 +1- 2.4E-02 2.4E-02 8.1E-02 

Ru-103 2E-02 +1- 1.7E-02 1.7E-02 5.6E-02 

Ru-10G -2.2E-02 +1- 6.5E-02 G.5E-02 2.lE-01 

Sb-124 1.GE-02 +/- 2.0E-02 2.0E-02 6.9E-02 

Sb-125 -4E-03 +/- 1.7E-02 1.7E-02 5.7E-02 

Se-75 1.2E-02 +1- 1.0E-02 1.0E-02 3.:3E-02 

Zn-65 4E-03 +/- 3.GE-02 3.6E-02 1.2E-01 

Zr-95 -7.2E+OO +/- 2.5E+OO 2.5E+OO 8.1E+00 

Flags: 	 a The measured MOC is greater than the required MOC Approved by 
b The activity concentration Is greater than three times its one sigma counting uncertainty. ~~41z-~c Peak was found MAltED ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: 

APR 2 92003 
c: 

- ;::AAMA"fOME ANF 
ENV'~ONMENTAl ! AI=! 

~"-"""""'-' ~-<.:. " 



A 	 Environmental laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04/14/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03113/03 Bldg 115, One Squibb Drive 


New Brunswick, NJ 08903 


Lab. Sample No. L5186-07 Client 10 BMS-2S00-0S9 	 Product GAMMA SPECTROMETRY 

Reference Date 02107/03 Analysis Date 04/11/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCilg) 	 (pCl/g) (pCl/g) (pCllg) 

AcTh-228 4.72E-01 +/. 3.1E-02 S.9E-02 9.9E-02 	 bc 

Ag-108m -1.1E-02 +f· 6.8E-03 6.8E-03 2.4E-02 

Ag-110m 1E-03 +f- 1.0e-02 1.0E-02 3.SE-02 

Ba-14O 5.SE-01 +f- 7.2E-01 7.2E-01 2.4E+00 

Be-7 -9E-02 +/- 1.4E-01 1.4E-01 4.8E-01 

Ce-141 -1.9E·02 +/- 4.4E-02 4.4E-02 1.5E-01 

Ce-144 -S.1E-02 +/- 6.0E-02 S.OE-02 2.0E-01 

Co-57 8.3E-03 +/- 7.SE-03 7.6E-03 2.5E-02 

Co-58 -1.7E-02 +/- 1.2E-02 1.2E-02 4.4E-02 

Co-SO -7.4E-03 +/- 7.0E-OS 7.0E-03 2.6E-02 3.8E-02 

Cr-51 3E-02 +/- 2.9E-01 2.9E-01 9.8E-01 

Cs-134 4.7E-02 +1- 2.9E-02 2.9E-02 9.5E-02 

Cs-137 5.4E-03 +/- 8.1E-03 8.1E-03 2.BE-02 1.1E+OO 

Fe-59 1.5E-02 +1- 3.5E-02 3.5E-02 1.2E:-01 

1-131 -2E-01 +/- 1.SE+OO 1.SE+OO 5.5E+OO 

K-40 1.056E+01 +/- 2.8E-01 6.0E-01 2.5E-01 	 bc 

La-140 -2E·02 +1- 3.9E-01 3.9E-01 1.3E+OO 

Mn-54 9.2E-OS +/- 8.6E-03 8.6E-03 2.9E-02 

Nb-95 4.7E-02 +/- 3.7E-02 3.7E-02 1.2E-01 

Ru-103 -1E-OS +/- 1.8E-02 1.8E-02 S.2E-02 

Ru-10S 2.5E-02 +/- 7.7E-02 7.7E-02 2.SE-01 

Sb-124 1.4E-02 +/- 2.5E-02 2.5E-02 9.0E-02 

Sb-12S -lE-03 +/- 2.SE-02 2.3E-02 7.BE·02 

Se-75 -2.2E-02 +/- 1.3E-02 1.3E-02 4.5E·02 

Zn-65 -6E-02 +/- 3.8E-02 3.8E-02 1.3E·.()1 

Zr-95 -6.9E+OO +/- 3.0E+OO 3.0E+OO 9.9E+OO 

Flags: 	 a The measured MDC is greater than the required MDe Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. R~·Yf'Slv3 
c Peak was found 

J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: MAILED 

c: 	
APR 1 6 2003 
FRAMAiOME ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 04115/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03113/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5186-08 Client /0 BMS·2600-095 	 Product GAMMA SPECTROMETRY 

Reference Date 02106103 Analysis Date 04111/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 ·Sigma 1 Sigma MOC MOC Flags 


(pCI/g) 	 (pCI/g) (pCl/g) (pCltg) 

AcTh-228 5.09E-01 +1- 3.2E.Q2 4.1E.Q2 1.iE-01 	 be 

Ag-108m OE+OO +1- 6.0E.Q3 6.0E.Q3 2.1E-02 

Ag-110m -1.9E-03 +1- 9.9E-03 9.9E.Q3 3.5E·02 

Ba-140 4.2E-01 +1- 8.0E.Q1 8.0E-01 2.7E+OO 

Be-7 7E-02 +1- 1.2E-01 i.2E-01 4.0E-01 

Ce-141 7.5E-02 +/- 4.2E-02 4.2E-02 1.4E-01 

Ce-144 -8.9E-02 +/- 5.4E-02 5.4E-02 1.9E-01 

Co-57 -2E-04 +/- 7.0E-03 7.0E-03 2.4E-02 

Co-58 8E.Q3 +/- 1.3E-02 1.3E-02 4.SE-02 

C0-60 -1.17E.Q2 +/. 7.3E-03 7.4E.Q3 2.8E·02 3.8E·02 

Cr·51 -4E.Q1 +/. 2.9E-01 2.9E-01 1.0E+OO 

Cs-134 3.1E.Q3 +/- 7.6E-03 7.6E.Q3 2.6E-02 

Cs-137 1.35E.Q2 +/- 7.6E.Q3 7.6E.Q3 2.5E-02 1.1E+OO 

Fe-59 1.9E-02 +/- 4.1E.Q2 4.1E-02 1.4E·01 

1·131 8E-01 +/- 1.7E+OO 1.7E+OO 5.8E+OO 

K-40 1.13E+01 +/- 3.OE.Q1 6.4E-01 3.0E-01 	 be 

La-140 -i.iE-Oi +/- 4.0E-01 4.0E-01 1.4E+OO 

Mn-54 -1.1SE.Q2 +1- 8.6E-03 8.7E-03 3.2E-02 

Nb-95 -1.1E-02 +/- 2.SE-02 2.5E-02 9.0E-02 

Ru-103 -1.2E.Q2 +/- 2.iE-02 2. 1 E-02 7.4E.Q2 

Ru-106 5E-03 +/- 7.4E-02 7.4E.Q2 2.6E.Q1 

5b-124 -4E-03 +1- 2.2E-02 2.2E-02 8.3E-02 

Sb-12S -1E-02 +/- 1.9E-02 1.9E-02 6.8E-02 

5e-75 -8E.Q3 +/- 1.4E-02 1.4E-02 4.7E-02 

Zn-65 3.9E-02 +/- 3.9E-02 3.9E-02 1.3E-01 

Zr-95 -i.09E-01 +/- 4.5E-02 4.6E-02 1.7E-01 

Flags: 	 a The measured MDC is greater than the required MOC Approved by 
b The activity concentration Is greater than three times its one sigma counting uncertainty. ~'Jb 4115f03 c Peak was found 

J.M. RaimondiMAILED 
Sample Control Manager Reporting Level Ratio: 

APR 16 2003 
c: 

FRAMATOME. ANP 

ENVIRONMENTAL LAB 


http:1.1SE.Q2
http:1.35E.Q2
http:1.17E.Q2
http:1-8.0E.Q1
http:1-6.0E.Q3
http:1-3.2E.Q2


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Ouratek Inc 

Customer Ouratek Inc Report Date 04114103 
 clo Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03/13103 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. L5186-09 Client 10 BMS-2600-099 	 Product GAMMA SPECTROMETRY 

Reference Date 02106103 Analysis Date 04111/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCi/g) 	 (pCI/g) (pCl/g) (pCI/g) 

AcTh-228 3.07E·01 +f- 3.0E-02 3.4E-02 1.1 E-Ol be 


Ag-108m 5.4E-03 +f- 6.9E-03 6.9E-03 2.3E-02 


Ag-110m 1.5E-02 +f- 1.2E-02 1.2E-02 3.9E-02 


Ba-140 9.2E-01 +/- S.OE-01 S.1E-01 2.7E+OO 


Be-7 -9E-02 +f- 1.3E-01 1.3E-01 4.6E-01 


Ce-141 5.6E-02 +/- 4.5E-02 4.5E-02 1.5E-01 


Ce-144 -3E-02 +/- 5.2E-02 5.2E-02 1.SE-01 


Co-57 -S.6E-03 +f- 6.6E-03 6.6E-03 2.3E-02 


Co-5S 1.SE-02 +/- 1.2E-02 1.2E-02 3.9E-02 


C0-60 -SE-03 +/- 7.3E-03 7.3E-03 2.SE-02 3.8E-02 


Cr-51 -6E-02 +/- 2.7E-01 2.7E-01 9.3E-Ol 


Cs-134 1.1E-03 +/- 7.SE-03 7.SE-03 2.6E-02 


Cs-137 1E-Q4 +f- 7.SE-03 7.SE-03 2.7E-02 1.1E+OO 


Fe-59 6E-03 +/- 4.3E-02 4.3E-02 1.SE-01 


1-131 1E+OO +/- 1.6E+00 1.6E+OO 5.5E+OO 


K-40 1.36SE+01 +/- 3.3E-01 7.6E-01 2.5E-01 be 


La-140 2.2E-01 +f- 4.2E-01 4.2E-01 1.4E+OO 


Mn-54 1.11E-02 +f- S.3E-03 8.3E-03 2.8E-02 


Nb-9S 2.4E-02 +/- 4.0E-02 4.0E-02 1.3E-01 


Ru-103 SE-03 +f- 2.2E-02 2.2E-02 7.4E-02 


Ru-106 2E-02 +/- 7.1E-02 7.1E-02 2.5E-01 


Sb-124 1.SE-02 +/- 2.0E-02 2.0E-02 7.3E-02 


Sb-12S -3.1E-02 +/- 2.0E-02 2.0E-02 7. 1 E-02 


Se-75 lE-03 +/- 1.3E-02 1.3E-02 4.SE-02 


Zn-65 1.1E-02 +/- 4.4E-02 4.4E-02 1.SE-01 


Zr-9S -9.2E-02 +/- 4.3E-02 4.3E-02 1.6E-01 


Flags: 	 a The measured MOC Is greater than the required MOC Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. ~. 4Irs-fo':} 
c Peak was found 

'-.:j 	 . J..MR'almond'I 
Sample Control Manager 

Reporting Level Ratio: 	 MAILED 
c: 	 APR 1 6 2003 

FRP.MATOME ANP 
ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 04115/03 

c/o Bristol Meyers Squibb 

Attention Paul Ely 03/13/03
Receipt Date 	 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. L5186-10 Client 10 BMS-260Q.107 Product GAMMA SPECTROMETRY 

Reference Date 02106/03 Analysis Date 04111/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 ·Slgma 1 Sigma MDC MDC Flags 


(pCllg) 	 (pCl/g) (pCI/g) (pCI/g) 

AcTh·228 6. 33E-01 +/- 1.9E-02 3.7E-02 S.9E-02 	 bc 

Ag-108m -3. 1 E-03 +/. 3.7E-03 3.7E-03 1.2E-02 

Ag-110m 1.17E-02 +/- 7.2E-03 7.2E-03 2.4E-02 

Ba-140 -5E-01 +/- 2.0E-01 2.0E-01 7·.2E-01 

Be-7 -3E-03 +1- 7.4E-02 7AE-02 2.5E-01 

Ce-141 8.5E-02 +/- 3.9E-02 3.9E-02 1.JE-01 

Ce-144 4.7E-02 +/- 2.5E-02 2.6E-02 8.3E-02 

Co-57 1E-03 +/- 3.2E-03 3.2E-OJ 1.1 E-Q2 

Co-58 1.8E-03 +1- 7.4E-03 7.4E-03 2,5E-02 

Co-60 8E-04 +/- ME-03 5.0E-03 1.7E-02 3.8E-02 

Cr-51 -lE-01 +/- 1.7E-01 1.7E-Ol 5.6E-01 

Cs-134 lE-03 +/- 5.8E-03 5.8E-OJ 1,9E-02 

Cs-137 2.44E-02 +1- 6.1E-03 6.3E-03 2,OE-02 1.1E+OO be 

Fe-59 1,4E-02 +/- 2.3E-02 2.3E-02 7.8E-02 

1-131 5E-01 +/- 1.1E+OO 1.1E+OO 3.7E+OO 

K-40 1.183E+01 +/- 1.6E-01 6.1E-01 2.7E-01 	 be 

La-140 -5.SE-01 +/- 2.3E-01 2.3E-01 a.3E-01 

Mn-54 2.SE-03 +/- 5.3E-03 5.3E-03 1.8E-02 

Nb-95 -5.2E-02 +/- 2.4E-02 2.4E-02 S.1E-02 

Ru·103 -2E-03 +/- 1.2E-02 1.2E-02 4.0E-02 

Ru-106 -4.9E-02 +/- 4.7E-02 4.8E-02 1.6E-01 

Sb-124 4E-03 +/- 1.8E-02 1.8E-02 6.2E-02 

Sb-125 1.6E-02 +1- 1.2E-02 1.2E-02 3.9E-02 

Se-75 -4.9E-03 +/- 7.4E-03 7AE-03 2.5E-02 

Zn-65 7E-03 +/- 1.2E-02 1.2E-02 4.1E-02 

Zr-95 1.4E-02 +/- 1.5E-02 1.5E-02 4.SE-02 

Flags: a The measured MDC is greater than the required MDC n .--. A~roved by 
b The activity concentration is greater than three times Its one sigma counting uncertainty. ~~fL,:- 4/rsJo3
c Peak was found ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: MAILED 
c: 	 APR 16 2003 

FRAlvlATOME ANP 
ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04114/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03113/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5186-11 Client 10 BMS-2600-164 	 Product GAMMA SPECTROMETRY 

Reference Date 02/07/03 Analysis Date 04/11103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 - Sigma 1 Sigma MDC MDC Flags 


(pCl/g) 	 (pCl/g) (pCl/g) (pCltg) 

AcTh-228 6.31E-01 +1- 3.2E-02 4.5E-02 1.2E-01 	 be 

Ag-108m 1E-04 +/- 7.0E-03 7.0E-03 2.4E-02 

Ag-110m 1.2E-02 +/- 1.1E-02 1.1E-02 3.SE-02 

Ba-140 -3E-02 +/- 7.9E-01 7.9E-01 2.7E+OO 

Be-7 -1.1E-01 +/- 1.5E-01 1.5E-01 5.2E-01 

Ce-141 1,45E-01 +/- 5.1E-02 5.1E-02 1.SE-01 

Ce-144 5.6E-02 +/- 6.2E-02 S.2E-02 2. 1 E-01 

Co-57 -7E-04 +/- 7.7E-03 7.7E-03 2.6E-02 

Co-58 -1.9E-02 +/- 1.4E-02 1.4E-02 5. 1 E-02 

C0-60 -2,4E·03 +/. 7.8E-03 7.8E-03 2.8E-02 3.8E-02 

Cr-51 4E-02 +/- 2.9E·01 2.9E-01 9.9E·01 

Cs-134 2E-03 +/- ME·03 ME-03 2.7E·02 

Cs-137 7.4E-03 +/. 8.7E·03 8.7E·03 2.9E-02 1.1E+OO 

Fe-59 -2.2E-02 +/- 4.3E-02 4.3E-02 1.5E-01 

1-131 1E-01 +/- 1.7E+OO 1.7E+OO 5.9E+OO 

K-40 1.058E+01 +/- 3.0E-01 6.1E-01 2.SE-01 	 be 

La-140 -4.9E-01 +/- 4.6E-01 4.6E-01 1.SE+OO 

Mn-54 5.2E-03 +J- 9.1E-03 9.1E-03 3.1E-02 

Nb-95 -1E-03 +/- 4.0E-02 4.0E-02 1.4E-01 

Ru-103 -1.9E·02 +/- 2.4E-02 2.4E-02 8.3E-02 

Ru-10S 1.35E-01 +/- 7.2E-02 7.3E-02 2.3E-01 

Sb-124 -2.3E-02 +/- 2.3E-02 2.3E-02 9.3E-02 

Sb-125 4E-03 +/- 2.1E-02 2.1E-02 7.3E-02 

Se-75 -1.5E-02 +/- 1.6E-02 1.6E-02 5.4E-02 

Zn-65 3.7E-02 +/- 4.4E-02 4.4E-02 1.5E-01 

Zr-95 -6.2E+OO +/- 3. 1E+OO 3.1E+OO 1.0E+01 

Flags: a The measured MOC Is greater than the required MDC 	 Approved by 
b The activity concentration Is greater than three times its one sigma counting uncertelnty. ~On~ 41,s(0'3 
c Peakwasfound MAILED ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: 
APR 1 6 2003 

c: rtv'\iYII"\' VIYIe. ANP 
ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04114/03 
 clo Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03113103 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5186-12 ClientlD BMS-2600-170 	 Product GAMMA SPECTROMETRY 

Reference Date 02110/03 Analysis Date 04111/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 ·Slgma 1 Sigma MDC MDC Flags 


(pCI/g) 	 (pCI/g) (pCi/g) (pCifg) 

AcTh-228 8.9E-Ol +/- 3.7E-02 5.8E-02 1.3E-Ol be 


Ag-l08m -1.03E-02 +/- 7. 1 E-03 7.1E-03 2.5E-02 


Ag-l10m -2E-03 +1- 1.3E-02 1.3E-02 4.7E-02 


Ba-140 1E-02 +/- 7.4E-Ol 7.4E-01 2.SE+00 


Be-7 7E-02 +/- 1.4E-01 1.4E-01 4.8E-01 


Ce-141 7.6E-02 +/- 4.8E-02 4.8E-02 1.6E-Ol 


Ce-144 -6.6E-02 +/- 6.7E-02 6.8E-02 2.3E-Ol 


Co-57 1.14E-02 +/- 8.3E-03 8.3E-03 2.7E-02 


Co-58 -2E-02 +/- 1.5E-02 1.5E-02 5.4E-02 


C0-60 -2.5E-03 +/- 8.8E-03 8.8E-03 3.2E-02 3.8E-02 


Cr-51 -1.9E-01 +/- 3.2E-Ol 3.2E-01 1.1E+00 


Cs-l34 -7.2E-03 +/- 8.8E-03 8.8E-03 3.1E-02 


Cs-137 4E-02 +/- 1.lE-02 1.2E-02 3.5E-02 1.1E+OO bc 


Fe-59 OE+OO +/- 4.3E-02 4.3E-02 1.5E-01 


1-131 -1.4E+00 +/- 1.4E+00 1.4E+00 5.0E+00 


K-40 1.324E+01 +/- 3.4E-01 7.4E-01 3.2E-01 bc 


La-140 2.4E-01 +/- 3.8E-01 3.8E-01 1.3E+00 


Mn-54 8.9E-03 +/- 9.8E-03 9.8E-03 3.31:-02 


Nb-95 -2.9E-02 +/- 4.5E-02 4.5E-02 1.6E-01 


Ru-103 -3.11:-02 +/- 2.4E-02 2.4E-02 8.5E-02 


Ru-106 -4E-02 +/- 8.6E-02 8.7E-02 3.0E-01 


Sb-124 OE+OO +/- 2.6E-02 2.6E-02 9.6E-02 


Sb-125 1.2E-02 +/- 2.4E-02 2.4E-02 8.1E-02 


Se-75 4E-03 +/- 1.6E-02 1.6E-02 5.5E-02 


Zn-65 -2.6E-02 +/- 4.9E-02 4.9E-02 1.7E-01 


Zr-95 -1.13E+01 +/- 3.7E+00 3.7E+00 1.2E+01 


Flags: 	 a The measured MDC is greater than the required MDC _ • ~proved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. ~~q(fS{03
c Peak was found 

J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: MAILED 

c: 
APR 16 2.003 
FRAMATOME ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 04115/03 
 clo Bristol Meyers Squibb 

Attention Paul Ely 03113/03
Receipt Date 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ OB903 

Lab. Sample No. L5186-13 Client 10 BMS-2600-241 	 Product GAMMA SPECTROMETRY 

Reference Date 02113103 Analysis Date 04/11103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/. 1 .Sigma 1 Sigma MOC MoC Flags 


(pCI/g) 	 (pCI/g) (pCI/g) (pCI'g) 

AeTh-228 4.69E-01 +/- 2.0E-02 3.1E-02 7.SE-02 be 


Ag-10Bm -9E-04 +/- 4.6E-03 4.6E-03 1.6E-02 


Ag-110m -3.9E-03 +/- 7.6E-03 7.6E-03 2.7E-02 


Ba-140 -2.4E-01 +/- 3.9E-01 3.9E-01 1.3E+00 

Be-7 -1.59E-01 +/- 8.8E-02 B.BE-02 3.1E-01 

Ce·141 5.SE-02 +/- 2.8E-02 2.8E-02 9.0E-02 


Ce-144 7E-03 +/- 6.0E-02 6.0E-02 2.0E-01 


Co-57 1.139E-01 +/- 7.8E-03 9.7E-03 2.3E-02 be 


Co-58 1.8E-03 +/- B.1E-03 8.1E-03 2.BE-02 


C0-60 3.01E-02 +/- 4.7E-03 4.9E-03 1.7E-02 3.BE-02 be 


Cr-S1 -1 E-02 +/- 1.6E-01 1.6E-01 5.4E-01 


Cs-134 -5.4E-03 +/- 5.2E-03 5.2E-03 1.8E-02 


Cs-137 6.77E-02 +/. 7.4E-03 B.1E-03 2.1E-02 1.1E+00 be 

Fe-S9 -8E-03 +/- 2.3E-02 2.3E-02 8.1E-02 

1-131 BE-02 +/- 6.4E-01 6.4E-01 2.2E+00 

K-40 1.025E+01 +/- 2.0E-01 5.5E-01 1.7E-01 	 be 

La-140 3.3E-01 +/- 2.0E-01 2.0E-01 6.6E-01 


Mn-54 1.2E-03 +/- 5.6E-03 5.6E-03 1.9E-02 


Nb-95 -2.2E-02 +/- 2.4E-02 2.4E-02 8.1E-02 


Ru-103 -5E-03 +/- 1.3E-02 1.3E-02 4.5E-02 


Ru-106 2.5E-02 +/- 4.6E-02 4.6E-02 1.SE-01 


Sb-124 -7E-03 +/- 1.3E-02 1.3E-02 4.8E-02 


Sb-125 -4E-03 +/- 1.3E-02 1.3E-02 4.5E-02 


Se-75 -2E-03 +/- 8.8E-03 B.8E-03 3.0E-02 


Zn-65 -1E-03 +/- 2.0E-02 2.0E-02 6.71:-02 


Zr-95 -SE+OO +/- 1.9E+00 1.9E+00 6.3E+00 


Flags: a The measured MDC is greater than the required MDC I AfJ1roved by 
b The activity concentration is greater than three times Its one sigma counting uncertainty. 

~O~ t;lrs{oJ,
c Peak was found 

~ J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: MAILED 

c: 	
APR 16 2003 
FHAMATOME ANP 

ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAIVIATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 04114/03 
 clo Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03113/03 
 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5186-14 Client 10 BMS-2600-259 	 Product GAMMA SPECTROMETRY 

Reference Date 02/06/03 Analysis Date 04/11/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/. 1 ·Sigma 1 Sigma MDC MDC Flags 


(pCI/g) 	 (pCI/g) (pCl/g) (pCl/g) 

AcTh·228 1.83E-01 +/- 2.9E-02 3.1E-02 1.2E-01 	 bc 

Ag-l08m -5.4E-03 +1- 5.5E-03 S.5E-03 2.0E-02 

Ag-110m 2E-03 +1- 1.1E-02 1.1E-02 3.9E-02 

Ba-140 6E-02 +/- 6.5E-01 6.SE-01 2.3E+OO 

Be-7 -5E-02 +1- 1.2E-01 1.2E-01 4.1E-01 

Ce-141 -3.1E-02 +/- 3.3E-02 3.3E-02 1.1E-01 

Ce-144 1.5E-02 +/- 3.7E-02 3.7E-02 1.3E-01 

Co-57 -6E-03 +/- 4.SE-03 4.5E-03 1.6E-02 

Co-58 -5E-03 +/- 1.2E-02 1.2E-02 4.4E-02 

Co-60 -3.SE-03 +/- 8.1E-03 8.1E-03 3.0E-02 3.8E-02 

Cr-S1 2E-02 +/- 2.0E-01 2.0E-01 7.1E-Ol 

Cs-134 -3. 1E-02 +/- 3.4E-02 3.4E-02 1.2E-Ol 

Cs-137 2.35E-02 +/- 7.9E-03 7.9E-03 2.4E-02 1.1E+OO 

Fe-59 7.9E-02 +/- 3.9E-02 3.9E-02 1.3E-01 

1-131 1.6E+OO +/- 1.4E+OO 1.4E+OO 4.7E+OO 

K-40 1.041E+Ol +1- 3.4E-01 6.2E-01 2.7E-01 	 be 

La-140 6E-02 +1- 3.7E-01 3.7E-01 1.3E+OO 

Mn-54 3.3E-03 +/- 7.7E-03 7.7E-03 2.7E-02 

Nb-95 -7E-03 +/- 2.8E-02 2.8E-02 9.9E-02 

Ru-103 5E-03 +/- 1.9E-02 1.9E-02 6.7E-02 

Ru-106 1.9E-02 +/- 5.9E-02 5.9E-02 2.1E-01 

Sb-124 -2.1E-02 +/- 2.4E-02 2.4E-02 9.9E-02 

Sb-125 -3E-03 +/- 1.9E-02 1.9E-02 6.8E"'()2 

5e-7S 6.2E-03 +/- 9.8E-03 9.SE-03 3.3E·02 

Zn-65 -6.6E-02 +/- 2.2E-02 2.3E-02 S.9E·02 

Zr-95 -7.5E-02 +1- 3.5E-02 3.5E-02 1.3E··Ol 

Flags: 	 a The measured MDC Is greater than the required MDC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~Q~.JLJ Lf/rs (0'].
c Peak was found 

J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: 

MAILED 
c: 

APR 1 6 2003 
FiiNJiATOMI: AN? 

~NVIAONMENTAl LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04/14103 
 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03/13/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5186-15 ClientlD BMS-2600-278 	 Product GAMMA SPECTROMETRY 

Reference Date 02/13103 Analysis Date 04111/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MOC Flags 


(pCi/g) 	 (pCl/g) (pCi/g) (pCi/g) 

AeTh-228 2.77E-01 +1- 4.5E-02 4.7E-02 1.4E-01 bc 


Ag-108m 4.9E-03 +f- B.3E-03 8.3E-03 2.9E-02 


Ag-110m 4E-03 +1- 1.2E-02 1.2E-02 4.5E-02 


8a-140 -1.39E+OO +1- 6.1E-01 6.1E-01 2.SE+OO 


Be-7 6E-02 +f- 1.5E-01 1.5E-01 5.4E-01 


Ce-141 -6E-03 +f- 4.2E-02 4.2E-02 1.5E-01 


Ce-144 -2E-02 +1- 6.1E-02 6.1E-02 2.1E·01 


Co-57 1.12E·02 +/. 8.2E-03 8.2E-03 2.7E-02 


Co-58 2E-03 +1- 1.2E-02 1.2E-02 4.5E-02 


Co-60 1.13E-02 +1- 9.3E-03 9.3E-03 3.2E-02 3.8E-02 


Cr-51 -5E-02 +/- 2.9E-01 2.9E-01 1.0E+OO 


Cs-134 -7E-03 +/. 4.7E-02 4.7E-02 1.6E-01 


Cs-137 3.63E-01 +/- 2.3E-02 3.0E-02 4.0E-02 1.1E+OO bc 


Fe-59 3.1E-02 +/- 3.5E-02 3.5E-02 1.2E-01 


1-131 -3E-01 +/- 1.3E+OO 1.3E+OO 4.6E+OO 


K-40 3.06E+OO +1- 2.5E-01 2.9E-01 4.0E-01 be 


La-140 3.8E-01 +i- 3.4E-01 3.4E-01 1.2E+OO 


Mn-54 -1.06E-02 +i· 9.SE-03 9.8E-03 3.. SE-02 


Nb-95 -3.SE-02 +/- 2.3E-02 2.3E-02 9AE-02 


Ru·103 7E·03 +/- 2.2E-02 2.2E-02 7.. 9E-02 


Ru-106 ·3E-02 +/- 9.0E-02 9.0E·02 3.3E-01 


Sb-124 1.5E-02 +/- 2.4E-02 2.4E-02 9.2E-02 


Sb-125 -4.1E-02 +/. 2.4E-02 2.4E-02 9.3E·02 


Se-75 1.2E-02 +/- 1.6E-02 1.6E-02 5.4E-02 


Zn-65 -1E·02 +/- 2.4E-02 2.4E-02 9.1E-02 


Zr-95 -4.6E-02 +1- 3.6E-02 3.6E-02 1.4E-01 


Flags: a The measured MOC Is greater than the required MOC Approved br 
b The activity concentration Is greater than three times its one sigma counting uncertainty. h.v..Ck.:iL- -4' {~I03
c Peak was found ~ J.M. Raimondi 

Sample Control Manager MAILEDReporting Level Ratio: 

c: 	 APR 1 6 2003 
FHi.illlt\TC;;vlE'. ANP 

ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04/1S/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03113103 Bldg 11S, One Squibb Drive 


New Brunswick, NJ 08903 


Lab. Sample No. LS18S-16 Client 10 BM8-2600-338 	 Product GAMMA SPECTROMETRY 

Reference Date 02l0S/03 Analysis Date 04/11/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 ·Sigma 1 Sigma MOC MOC Flags 


(pCl/g) 	 (pCI/g) (pCl/g) (pCl/g) 

AcTh·228 7,8SE-01 +/- 1.SE-02 4.2E-02 5.3E-02 be 


Ag-108m -2.8E-03 +/- 2.9E-03 2.9E-03 9.9E-03 


Ag-110m SE-03 +/- 5.SE-03 S.SE-03 1.8E-02 


Ba-14O -4.7E-01 +/- 3.9E-01 3.9E-01 1.3E+OO 


Be-7 2.1E-02 +/- 6.0E-02 6.0E-02 2.0E-01 


Ce-141 -S.3E-02 +/- 2.7E-02 2.7E-02 9.1E-02 


Ce-144 1.6E-02 +f- 2.1E-02 2.1E-02 S.8E-02 


Co-57 1.8E-03 +/- 2.6E-03 2.6E-03 8.SE-03 


Co-58 5.3E-03 +/- S.6E-03 S.6E-03 1.9E-02 


Co-60 2E-03 +1- 4.0E-03 4.0E-03 1.3E-02 3.8E-02 


Cr-51 -7E-02 +1- 1.3E-01 1.3E-01 4.SE-01 


Cs-134 3,2E-03 +1- 3.7E-03 3.7E-03 1.3E-02 


Cs-137 1E-04 +1- 6.0E-03 6.0E-03 2.0E-02 1.1E+00 


Fe-59 -3,3E-02 +1- 1.7E-02 1.7E-02 S.1E-02 


1-131 -3.7E-01 +1- 9.SE-01 9.SE-01 3.2E+OO 


K-40 2.676E+00 +1- 8.8E-02 1.SE-01 2.DE-01 bc 


La-140 SE-02 +1- 2.1E-01 2.1E-01 7.2E-01 


Mn-54 -2.SE-03 +/- 4.2E-03 4,2E-03 1.4E-02 


Nb-95 4E-02 +1- 1.7E-02 1.7E-02 5.4E-02 


Ru-103 1.2E-03 +/- 9.6E-03 9.6E-03 3.2E-02 


Ru-1OS .1.8E-02 +1- 3.7E-02 3.7E·02 1.3E·01 


5b-124 2.6E-02 +1- 1.SE-02 1.SE-02 5.2E-02 


5b-12S 4E·04 +1- 9.4E-03 9.4E-03 3.1E-02 


5e-75 3.8E-03 +/- 5.2E-03 S.2E-03 1.7E-02 


Zn-65 4.5E-02 +1- 1.8E-02 1.8E-02 S.9E-02 


Zr-95 -S.9E-02 +/- 6.SE-02 S.6E-02 2.2E-01 


Flags: 	 a The measured MOC Is greater than the required MDC Approved by 
b The activity concentratIon is greater than three times its one sigma counting uncertainty. ~-Jff(S(03
c Peak was found 

J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: MAILED 

c: 
APR 1 6 2003 

FHAi;/lATOME: ANP 
ENVIRONMENTAL LAB 



------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L=::5:.,:.1.:.86=--.:::.O.:.-1________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~~~---------- Delay Date: 

(if required) 
Project: OTHER ENVIRON·DUR 

Sample Matrix: Soil 

Sample Description: BMS-2600-018 

Collect Start DatefTime: 


Collect Stop DatefTime: .....;O~2:.....:-0:...:6:.....:-0:...:3:.....:1.;..;;;2;;.;.;:O:...:O~_______ 


Product: GAMMA SPECTROMETRY 


Required MDC(s): CS-137,1.1; Co-60 .038 


CHEMISTRY INFORMATION 

Liquid Data SolldlSediment/Soil 

_____ g/mLDensity: Total Sample Weight: -----g
(if required) (if required) 

Total Sample Weight: Wet Weight: -----g ------g
(if required) 

Dry Weight:Aliquot Weight: -----9-------g 

Aliquot Weight: --L....7r..J<....l.:Z~fJ'--- 9VegetatlonIDried Aquatic Animals Data 

FilterlSmear Data Wet Weight: ------g 

Volume:Dry Weight: -----g 
Units:

Aliquot Weight: ------g 

Sample Geometry: 

Work Group ID: Run ID: 

COUNTING INFORMATION 

IOl )S'/)~Count DatefTime: Spectrum No.: ______Det No.: --1­
Counted by: 

Recount DatefTime: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MOe(s): Co-60.38;Cs-137.1100; 

Sample Id 
Client Id 
Site 
comments 
Client 
Project 
Start Date 
Collect Date 

1,5186- 01 
BMS-2600-018 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

02/06/03 12: 00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

9 
g 
9 
kg 

pCi 

747.6 

747.6 
.7476 

WT5S 
SOILA.LIB 
EMPTY 

Page 1 



L5186-01 analyzed by emm1461 on 04/11/2003 
**********************************************'k****** ************************** 

SEEK'ER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 


LSN: L5186-01 

Sample ID: SOIL/SEDI Duratek Inc Code: 1015504 

Sampling Start: 02/06/2003 12:00:00 C~ting Start: 04/11/2003 13:12:11 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1.54E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 8430 Sec 
Sample Size .. .... 7. 48E-001 kg Real Time . 8434 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .1015504.spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy(keV)= 0.85 + 0.662*Ch +-1.27E-07*Ch A 2 + 3.49E-11*Ch A 3 04/11/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 0.00E+OO*EnA3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

==============================================================================~ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
-----------------------------------------------,------------------~-------------

1 60.13 89.61 19 19 30 201 0.89 a NET< CL 
2 63.86 95.25 98 26 40 302 1. 36 b 
3 75.14 112.29 222 35 51 417 1.75 a Wide Pk 
4 77.58 115.99 240 24 31 209 0.91 b 
5 87.81 131. 46 81 16 21 123 0.51 a 
6 90.26 135.15 47 25 39 308 1. 04 b 
7 93.11 139.47 112 20 27 185 0.73 c 
8 144.67 217.41 12 17 28 171 0.40 NET< CL 
9 186.71 280.96 71 25 38 251 1. 33 

10 239.13 360.20 375 25 25 125 1. 03 a 
11 242.03 364.59 105 22 32 175 1. 42 b 
12 270.74 407.99 16 19 31 163 0.77 NET< CL 
13 295.59 445.57 144 21 29 132 1. 27 
14 314.94 474.81 2 16 25 111 0.08 NET< CL 
15 338.96 511.13 64 17 24 102 1. 25 
16 352.43 531.50 253 22 26 107 1. 38 
17 463.82 699.90 30 15 24 84 0.90 
18 510.86 771. 02 101 16 21 63 2.03 a 
19 511.94 772.65 64 12 15 42 1. 38 b 
20 583.60 881.01 132 17 20 58 1. 38 
21 609.86 920.70 185 18 18 52 1. 61 
22 795.05 1200.71 10 10 15 40 0.56 NET< CL 
23 911. 74 1377.13 77 13 16 41 1. 97 
24 968.88 1463.53 60 14 19 59 2.54 Wide Pk 
25 1120.90 1693.36 25 11 16 44 1.25 
26 1461. 23 2207.89 708 27 9 15 2.28 
27 1765.33 2667.56 22 7 8 10 1. 71 

Page 001 



L5186-01 analyzed by emm1461 on 04/11/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

==============================================:================================= 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 2615.23 3951.65 40 6 o o 3.11 

Page 002 



-------------------------------------------------------------------------------

L5186-01 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEI\ER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File: . . . . EMPTY04.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

==============================================:==================::::::============== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

2 63.86 98 27 40 57 27 42 
3 75.14 222 35 51 199 35 52 
4 77.58 240 24 31 212 24 32 
5 87.81 81 16 21 69 16 22 
6 90.26 47 25 39 39 25 40 NET<CL 
7 93.11 112 20 27 18 20 32 NET<CL 
8 144.67 12 17 28 4 17 28 NET<CL 
9 186.71 71 25 38 30 25 40 NET<CL 

10 239.13 375 25 25 340 25 27 
11 242.03 105 22 32 91 22 33 
13 295.59 144 21 29 123 21 30 
15 338.96 64 17 24 58 17 25 
16 352.43 253 22 26 214 23 28 
17 463.82 30 15 24 28 16 24 
18 510.86 101 16 21 -22 16 28 NET<CL 
20 583.60 133 17 20 122 17 ·21 
21 609.86 185 18 18 157 18 20 
23 911. 74 77 13 16 71 13 17 
24 968.88 60 14 19 58 14 20 
25 1120.90 25 11 16 20 11 17 
26 1461.23 708 27 9 699 27 11 
27 1765.33 22 7 8 18 7 8 
28 2615.23 40 6 0 32 6 5 
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L5186-01 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. ..... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives). . 8.0 
Minimum Score. ..... . 0.65 I Decay Correction. . .. . ... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 63.86 57 Th-234 1 of 2 41. 26 0.91 
3 75.14 199 Pb-212 147 4 of 6 100.00 1. 50 

Pb-214 51 5 of 7 100.00 1. 00 
Pb-212 86 4 of 6 95.97 0.96 
T1-208 9 4 of 9 89.51 0.90 
Pb-212 147 4 of 6 100.00 1. 50 

4 77.58 212 Pb-214 o of a 
Pb-214 90 5 of 7 100.00 1. 00 

5 87.81 69 Pb-212 82 4 of 6 100.00 1. 50 
Cd-109 1 of 1 100.00 1.50 

10 239.13 340 Pb-212 452 4 of 6 100.00 1. 50 
11 242.03 91 Pb-214 57 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
13 295.59 123 Pb-214 132 5 of 7 100.00 1. 50 
15 338.96 58 AcTh-228 71 4 of 36 86.98 1. 37 
16 352.43 214 Pb-214 229 5 of 7 100.00 1. 50 
17 463.82 28 AcTh-228 20 4 of 36 73.11 1. 23 

Sb-125 1 of 8 13.67 0.64 LowScore 
19 511. 94 34 Annil 1 of 1 100.00 1. 50 Split 
29 511.94 30 Tl-208 30 4 of 9 91. 56 1.42 AutoAdd 
20 583.60 122 Tl-208 108 4 of 9 94.37 1. 44 
21 609.86 157 Bi-214 112 3 of 33 93.94 1. 44 

Ru-103 1 of 2 5.92 0.06 LowScore 
23 911. 74 71 AcTh-228 80 4 of 36 82.67 1. 33 
24 968.88 58 AcTh-228 40 4 of 36 73.11 1. 23 

Sb-124 1 of 13 1. 04 0.01 LowScore 
25 1120.90 20 Bi-214 31 3 of 33 100.00 1. 50 
26 1461.23 699 K-40 1 of 1 100.00 1. 50 
27 1765.33 18 Bi-214 22 3 of 33 93.94 1. 44 
28 2615.23 32 Tl-208 49 4 of 9 100.00 1. 50 
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L5186-01 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-01 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 
Sampling Stop: 02/06/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . . 7.48e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time .. 
Spectrum File 
Type I & II 

Code: 1015504 

04/11/2003 13:12:11 
1.54e+003 Hrs 

8430 Sec 
8434 Sec 

.1015504.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 4 (Canberra sn 10923050 det#4) 
Efficiency File: WT5SS004.EFF (450 ml in a WAT5 1.6 g/cc) 
Eff.=1/[l.58E-02*En A -3.09E+00 + 2.56E+02*EnA 7.93E-01] 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5186-01.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 63.29 7.04E+02 +- 3.28E+02 1.07E+03 + 
Pb-212 238.63 2.74E+02 +- 1. 99E+Ol 8.61E+Ol +* 

77.12 1. D. .· 
87.30 1. D. · · 

Pb-214 Average;x 2.83E+02 +- 2.41E+01 * 
77.11 1. D. · · 

241. 98 4.41E+02 +- 1.07E+02 3.30E+02 +* 
295.21 2.68E+02 +- 4.68E+01 1.38E+02 +* 
351.92 2.77E+02 + 2.92E+01 7.66E+01 +* 

Ra-226 186.22 N 2.74E+02 +- 2.30E+02 7.62E+02 x 
AcTh-228 Average:x 2.74E+02 +- 3.60E+01 . *· · 

338.32 2.36E+02 +- 6.93E+01 2.15E+02 +* 
463.00 3.82E+02 +- 2.l1E+02 6.89E+02 + 
911.07 2.60E+02 +- 4.87E+01 1.34E+02 +* 
969.11 3.73E+02 +- 9.13E+01 2.71E+02 +* 

Annil 511.00 2.47E+01 +- 1. 55E+01 5.l1E+01 + 
Tl-208 Average:x 2.50E+02 +- 2.87E+01 . * · · 

583.14 2.87E+02 +- 3.96E+01 1. 05E+02 +* 
2614.66 2.08E+02 +- 4.18E+01 8.22E+01 +* 

510.84 1. D. · · · 
Bi-214 Average:x 2.37E+02 +- 2.52E+01 . . *· · 

609.31 2.51E+02 +- 2.82E+01 6.97E+01 +* 
1120.29 1.55E+02 +- 8.91E+01 2.91E+02 + 
1764.49 1. 94E+02 +- 7.20E+01 2.12E+02 + 

K-40 1460.81 9.70E+03 +- 3.78E+02 3.35E+02 +* 
Am-241 59.54 N 2.45E+01 +- 3.09E+01 1.04E+021 x lbase 
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L5186-01 analyzed by emm1461 on 04/11/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MDC 


Co-57 122.06 N-5.21E-01 +- 6.77E+00 2.32E+01 x 

Ce-144 133.54 N-2.31E+00 +- 5.39E+01 1.85E:+02 x 

Ce-141 145.44 N 5.18E+01 +- 4.29E+Ol 1.43E+02 x 

Se-75 264.65 N-4.68E-01 +- 1. 34E+Ol 4.68E,+01 x 

Cr-51 320.08 N 1.36E+02 +- 3.10E+02 1.06£+03 x 

I-131 364.48 N 2.14E+03 +- 1.88E+03 6.32E+03 x 

Sb-125 427.89 N-4.59E+01 +- 2.12E+01 8.20E+01 x 

Ag-108m 433.93 N-3.73E+00 +- 6.80E+00 2.47E+01 x 

Be-7 477.59 N-1. 48E+02 +- 1.41E+02 5.22E+02 x 

La-140 487.03 N-1. 76E+02 +- 4.26E+02 1.55E+03 x 


.Ru-103 497.08 N-1. 53E+01 +- 2.31E+Ol 8.43E+01 x 

Ba-140 537.32 N-4.33E+02 +- 8.52E+02 3.11E+03 x 

Cs-134 604.70 N-8.27E+00 +- 8.04E+00 2.99E+011 x Ibase 

Ru-106 621. 84 N-8.09E+01 +- 8.75E+01 3.24E+02 x 

Cs-137 661. 65 N 2.66E+Ol +- 9.87E+00 3.06E+01 x Y. 

Zr-95 724.18 N-3.05E+Ol +- 3.81E+01 1. 41E+02 x 

Nb-95 765.79 N-1. 78E+01 +- 2.79E+01 1. 04E+02 x 

Co-58 810.76 N-3.35E+01 +- 1. 33E+01 5.53E+01 x 

Mn-54 834.83 N-3.97E+OO +- 8.97E+00 3.33E+01 x 

Ag-llOm 884.67 N-9.83E+00 +- 1. 41E+01 5.26E+01 x 

Fe-59 1099.22 N 1.70E+01 +- 4.97E+01 1. 76E+02 x 

Zn-65 l115.52 N-S.65E+00 +- 2.33E+01 8.55E+011 x Ibase 


·Co-60 1332.49 N-l.09E+Ol +- 9.44E+00 3.74E+Ol x Y. 

Sb-124 1691. 02 N-1. 42E+Ol +- 2.66E+01 1. 13E+02 x 


MEASURED TOTAL: 1.17E+04 +- 8.55E+02 pCi/kg O.OOE+OO 
NOTE: * . N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 


# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 60.13 89.61 19 19 30 201 0.89 Deleted 
6 90.26 135.15 39 25 40 308 1. 04 Deleted 
7 93.11 139.47 18 20 32 185 0.73 Deleted 
8 144.67 217.41 4 17 28 171 0.40 Deleted 

12 270.74 407.99 16 19 31 163 0.77 Deleted 
14 314.94 474.81 2 16 25 111 0.08 Deleted 
18 510.86 771.02 -22 16 28 63 2.03 Deleted 
22 795.05 1200.71 10 10 15 41 0.56 Deleted 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 


9 186.71 280.96 30N 25 40 251 1. 33 NET< CL 


LBase 
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30 59.54 88.72 17N 21 34 228 0.98 NET< CL 


31 122.06 183.23 -2N 19 32 208 1. 04 NET< CL 




-------------------------------------------------------------------------------

L5186-01 analyzed by enun1461 on 04/11/2003 
==============================================:================================= 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

32 133.54 200.58 -IN 19 32 206 1. 05 NET< CL 
33 145.44 218.57 24N 20 32 206 1. 06 NET< CL 
34 264.65 398.79 -IN 14 24 113 1.17 NET< CL 
35 320.08 482.59 6N 14 22 91 1. 21 NET< CL 
36 364.49 549.72 14N 12 19 69 1. 25 NET< CL 
37 427.90 645.60 -23N 11 19 68 1.30 NET< CL 
38 433.94 654.73 -6N 11 18 60 1. 30 NET< CL 
39 477.60 720.74 -l1N 10 18 60 1. 34 NET< CL 
40 487.04 735.02 -4N 10 16 49 1. 34 NET< CL 
41 497.09 750.21 -7N 11 18 59 1. 35 NET< CL 
42 537.34 811.06 -5N 10 17 51 1. 38 NET< CL 
43 604.73 912.94 -ION 10 17 51 1. 43 NET< CL 

LBase 
44 621. 87 938.86 -9N 10 17 51 1. 44 NET< CL 
45 661. 68 999.06 29N 11 15 39 1. 47 
46 724.23 1093.62 -8N 10 17 48 1. 52 NET< CL 
47 765.84 1156.54 -6N 9 15 45 1. 55 NET< CL 
48 810.82 1224.55 -19N 8 14 41 1. 58 NET< CL 
49 834.77 1260.75 -4N 8 14 38 1. 60 NET< CL 
50 884.62 1336.13 -6N 9 15 40 1. 64 NET< CL 
51 1099.25 1660.63 3N 9 14 37 1. 79 NET< CL 
52 1115.56 1685.29 -2N 8 14 35 1. 80 NET< CL 

LBase 
53 1332.51 2013.29 -8N 7 12 25 1. 95 NET< CL 
54 1691. 07 2555.33 -2N 4 7 8 2.20 NET< CL 
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LS186-01 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEE K ERA N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 13:12:11 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1.54E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .. 8430 Sec 
Sample Size . .. 7.48E-Ol kg Real Time .. 8434 Sec 
Collection Efficiency . 1. 0000 Spect:r:um File .1015504.spc 

Detector #: 4 

Energy (keV)= 0.85 + 0.662*Ch + -1.27E-07*ChA2 + -1.27E-07*ChA3 04/11/2003 

FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 5.93E-04*EnA3 02/24/2003 


Where En Sqrt(Energy in keV) 

Efficiency File: ....WTSSS004.EFF (450 ml in a WATS 1.6 g/cc) 
Eff.=l/[ 1.58e-02*EnA-3.0ge+00 + 2.56e+02*EnA 7.93e-01J 02/09/1998 

Library File: SOILA.LIB LSF File: L5186-01.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Th-234 7.04E+02 3.28E+02 < 1.07E+03 S.17E+02 9.99E-Ol MEAS + YES 
.Pb-212 2.74E+02 1.99E+Ol < 8.61E+Ol 4.20E+Ol 9.96E-Ol MEAS + YES 
Pb-214 2.83E+02 2.4lE+01 < 7.66E+Ol 3.6SE+Ol 9.99E-Ol MEAS + YES 
Ra-226 2.74E+02 2.30E+02 < 7.62E+02 3.69E+02 1.OOE+OO NET YES 
AcTh-228 2.74E+02 3.60E+Ol < l.34E+02 6.19E+Ol 1.OOE+OO MEAS + YES 
Annil 2.47E+01 1.S5E+Ol < 5.11E+Ol 2.45E+Ol 8.86E-Ol MEAS + YES 
TI-208 2.50E+02 2.88E+Ol < 8.22E+Ol 3.22E+Ol l.OOE+OO MEAS + YES 
Bi-214 2.37E+02 2.S2E+Ol < 6.97E+Ol 3.27E+Ol 9.99E-Ol MEAS + YES 
K-40 9.70E+03 3.78E+02 < 3.3SE+02 1. 49E+02 1. OOE+OO MEAS + YES 
Am-241 2.45E+01 3.09E+01 < 1.04E+02 4.99E+Ol 1. OOE+OO NET YES 
Co-57 -S.21E-01 6.77E+00 < 2.32E+Ol 1.11E+Ol 8.49E-Ol NET YES 
Ce-144 -2.32E+00 5.39E+01 < l.85E+02 8.88E+Ol 8.S5E-Ol NET YES 
Ce-141 5.18E+01 4.29E+01 < 1.43E+02 6.84E+Ol 2.55E-Ol NET YES 
Se-75 -4.68E-Ol 1.34E+01 < 4.68E+Ol 2.21E+Ol 6.90E-Ol NET YES 
Cr-51 1.36E+02 3.10E+02 < 1.06E+03 5.02E+02 2.0lE-Ol NET YES 
1-131 2.14E+03 1.88E+03 < 6.32E+03 2.9SE+03 3.99E-03 NET YES 
Sb-125 -4.59E+01 2.12E+01 < 8.20E+Ol 3.83E+Ol 9.57E-Ol NET YES 
Ag-I08m -3.73E+00 6.80E+OO < 2.46E+Ol 1.l5E+Ol 9.99E-Ol NET YES 
Be-7 -1.48E+02 l.41E+02 < 5.22E+02 2.43E+02 4.35E-Ol NET YES 
La-140 -1.76E+02 4.26E+02 < 1.55E+03 7.l6E+02 3.10E-02 NET YES 
Ru-l03 -1. 53E+Ol 2.31E+01 < 8.43E+Ol 3.92E+Ol 3.23E-Ol NET YES 
Ba-140 -4.33E+02 a.52E+02 < 3.11E+03 l.44E+03 3.10E-02 NET YES 
Cs-134 -8.27E+00 8.04E+OO < 2.99E+Ol 1. 39E+Ol 9.43E-Ol NET YES 
Ru-l06 -8.09E+Ol 8.75E+Ol < 3.24E+02 1.50E+02 a.86E-Ol NET YES 
Cs-137 2.66E+Ol 9.87E+OO < 3.06E+Ol 1. 40E+Ol 9.96E-Ol NET YES 
Zr-95 -3.0SE+Ol 3.81E+Ol < 1.41E+02 6.52E+Ol S.OOE-Ol NET YES 
Nb-95 -1.78E+Ol 2.79E+Ol < 1.04E+02 4.75E+Ol 2.82E-Ol NET YES 
Co-58 -3.3SE+Ol l.33E+Ol < 5.53E+Ol 2.53E+Ol 5.34E-Ol NET YES 
Mn-54 -3.97E+00 8.97E+00 < 3.33E+Ol 1.51E+Ol 8.68E-Ol NET YES 
Ag-110m 9.83E+OO 1.41E+01 < 5.26E+Ol 2.4lE+Ol 8.37E-Ol NET YES 
Fe-59 1.70E+Ol 4.97E+01 < 1.76E+02 8.01E+01 3.70E-Ol NET YES 
Zn-65 -S.6SE+00 2.33E+Ol < 8.55E+Ol 3.89E+Ol 8.34E-Ol NET YES 
Co-60 -1.09E+Ol 9.44E+00 < 3.74E+Ol 1. 68E+Ol 9.77E-Ol NET YES 
Page 008 



---------------------------

---------------------------

L5186-01 analyzed by emm1461 on 04/11/2003 
Activity Units: pCi/kg 
Nucli'de Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
========================================================================~====== 

Sb-124 -1.42E+Ol 2.66E+Ol < 1.13E+02 4.67E+01 4.78E-01 NET YES 

PERFORMED BY: 

REVIEWED BY: 
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--------------

______ 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:;L;;,;;;5;.,.;;.1.=.86-;:;.....;::.02:::;......________ 	 Count by Date: ________ 
(if required) 

Client: 	 Duratek Inc Delay Date: ~~~~-------------
(if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS-2600-024 

Collect Start DaterTime: 

Collect Stop DaterTime: 02-06·03 12:00 
~~~~~~--------

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liguid Data 	 $olldlSediment/Soll 

Density: 9/mL Total Sample Weight: -------g
(if required) (if required) 

Total Sample Weight: 	 Wet Weight: -----9 	 ------g
(if required) 

Dry Weight:Aliquot Weight: 	 -----g-----9 
Aliquot Weight: 8d_.2......::.-~_ 9---J..LI 

Vegetation/Dried Aquatic Animals Data 

Fllter/Smear Data Wet Weight: ------9 
Volume:Dry Weight: -----9 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

~ 
Count DaterTime: 4~\\j?l'l \ \ ~S DetNo.: ___ Spectrum No.: _1_o_l_4_~_6_ 
\ ~= Counted by: ~ 

Recount DatelTime: 	 DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 

http:L;;,;;;5;.,.;;.1.=.86-;:;.....;::.02


Framatome ANP DE&S 
Results Data Report 

Required MOC(s) , Co-60,3B;Cs-137,1100; 

sample Id L5186-02 Product GAMMA SPECTROMETRY 
Client Id BMS-2600-024 Matrix S001 Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 02/06/03 12:00 

Parameter Units Numvalue Textvalue Datevalue 
================================================================================================================================= 
Sample weight g 532.8 
Sample Weight-Dry g 
Aliquot Weight g 532.B 
FINAL WEIGHT kg .5328 
Container WT5S 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 
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******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5186-02 

Sample ID: SOIL/SED! Duratek Inc 

---------------------------------------~--------------------------------------
Sampling Start: 02/06/2003 12:00:00 I Counting Start: 04/11/2003 11:15:27 
Sampling Stop: 02/06/2003 12:00:00 I Decay Time. 1.54E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs L/Live Time 10429 Sec 
Sample Size.. . ... 5.33E-001 kg I Real Time .. . 10440 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ... . .1014608.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy (keV) -0.01 + 0.663*Ch + 0.00E+00*ChA 2 + 0.00E+OO*Ch A 3 04/11/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA2 + O.00E+00*EnA3 03/07/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

==============================================~================================= 

PEAK SEARCH RESCILTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.38 95.65 48 45 73 844 0.62 NET< CL 
2 74.56 112.53 461 51 76 904 1. 67 a 
3 76.90 116.07 645 45 61 678 1. 22 b 
4 86.89 131.15 180 30 44 435 0.95 a 
5 89.58 135.19 98 33 52 543 1.06 b 
6 92.65 139.83 261 40 59 652 1.35 c 
7 104.95 158.39 -22 44 72 774 0.98 NET< CL 
8 163.49 246.75 22 33 55 508 0.49 NET< CL 
9 185.91 280.58 216 47 73 732 1. 30 

10 209.32 315.91 46 42 68 645 0.73 NET< CL 
11 238.40 359.79 1264 44 41 318 1.28 a 
12 241. 40 364.32 321 42 62 530 2.16 b Wide Pk 
13 270.02 407.52 64 30 47 348 1. 35 
14 294.99 445.19 385 29 36 235 1. 36 a 
15 299.65 452.22 61 23 36 235 1. 34 b 
16 327.67 494.52 54 28 45 302 1. 21 
17 338.08 510.22 280 31 44 282 1.52 
18 351. 71 530.80 756 38 44 286 1. 39 
19 408.94 617.17 35 19 29 156 1. 06 
20 462.70 698.29 86 25 38 195 2.11 
21 510.70 770.74 397 27 31 162 2.29 Wide Pk 
22 582.96 879.79 444 28 30 150 1. 61 
23 609.15 919.31 623 31 30 145 1. 59 
24 661.05 997.64 25 17 27 125 1.19 NET< CL 
25 727.29 1097.61 117 19 26 114 1. 67 
26 767.62 1158.47 19 17 28 132 0.78 NET< CL 
27 785.25 1185.07 44 16 25 95 2.41 
28 794.83 1199.53 94 18 24 92 2.21 
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-------------------------------------------------------------------------------

=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

29 840.32 1268.18 12 14 23 92 l. 38 NET< CL 
30 860.66 1298.88 64 l7 25 96 l. 51 
31 911.08 1374.98 283 23 25 98 l. 82 
32 964.08 1454.96 48 15 22 82 l. 95 a 
33 968.99 1462.37 192 18 20 73 1. 78 b 
34 1120.06 1690.36 123 20 27 114 2.22 
35 1237.34 1867.35 77 19 27 122 2.41 
36 1378.48 2080.36 32 12 17 53 l. 79 
37 1460.76 2204.53 1563 40 14 30 2.27 
38 1729.62 2610.28 17 8 11 22 2.07 
39 1764.20 2662.47 108 13 13 25 2.30 
40 2103.06 3173.86 25 9 13 27 2.94 
41 2614.52 3945.73 191 15 10 16 3.30 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. .. . EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.38 48 45 73 o 45 74 NET<CL 
2 74.56 461 51 76 443 51 76 
3 76.90 645 45 61 615 45 62 
4 86.89 180 30 44 159 31 46 
6 92.65 261 40 59 145 40 62 
9 185.91 216 47 73 155 47 74 

11 238.40 1264 44 41 1216 44 43 
12 241.40 321 42 62 299 42 63 
14 294.99 385 29 36 340 29 38 
16 327.67 55 28 45 55 29 45 
17 338.08 280 31 44 270 32 44 
18 351. 71 757 38 44 690 39 46 
20 462.70 86 25 38 85 25 38 
21 510.70 397 27 31 134 28 41 
22 582.96 444 28 30 430 28 31 
23 609.15 623 31 30 564 31 33 
26 767.62 19 17 28 13 17 28 NET<CL 
31 911.08 283 23 25 274 23 26 
32 964.08 48 15 22 42 15 22 
33 968.99 192 18 20 185 18 20 
34 1120.06 123 20 27 114 20 28 
35 1237.34 77 19 27 76 19 27 
36 1378.48 32 12 17 27 12 18 
37 1460.76 1563 40 14 1540 40 16 
38 1729.62 17 8 11 15 8 12 
39 1764.20 108 13 13 96 13 14 
41 2614.52 191 15 10 175 15 12 
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******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .... . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . . . 2.00' Decay Limit (Halflives) ..... 8.0 
Minimum Score. .. .... 0.50 I Decay Correction.. . ... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.56 443 Pb-212 232 5 of 6 100.00 1. 00 
Tl-208 14 7 of 9 96.39 0.96 
Pb-214 116 6 of 7 100.00 1. 00 
Tl-208 25 7 of 9 96.39 0.96 

3 76.90 615 Pb-214 208 6 of 7 100.00 1. 00 
Tl-208 25 7 of 9 96.39 0.96 
Pb-212 413 5 of 6 100.00 1. 00 

4 86.89 159 Pb-212 227 5 of 6 100.00 1.50 
Tl-208 14 7 of 9 96.39 0.96 
Cd-l09 1 of 1 100.00 1. 50 

5 89.58 98 Cd-109 1 of 1 100.00 1. 50 
6 92.65 43 Th-234 1 of 2 100.00 1. 00 Split 

44 92.65 102 AcTh-228 102 1.0 of 36 82.96 1.33 AutoAdd 
9 185.91 155 Ra-226 1 of 1 100.00 1. 50 

U-235 1. of 3 100.00 1. 00 
11 238.40 1216 Pb-212 1776 5 of 6 100.00 1.00 
12 241. 40 299 Pb-214 167 6 of 7 100.00 1. 00 

La-140 1 of 15 0.40 0.00 LowScore 
13 270.02 64 AcTh-228 87 1.0 of 36 88.50 1. 38 
14 294.99 340 Pb-214 414 6 of 7 100.00 1. 50 
15 299.65 61 Pb-212 79 5 of 6 100.00 1. 50 
16 327.67 55 AcTh-228 69 10 of 36 88.50 1. 38 

Bi-212 2 3 of 13 69.12 1.19 
La-140 11743 2 of 15 23.26 0.23 LowScore 

17 338.08 270 AcTh-228 233 10 of 36 83.80 1. 34 
18 351. 71 690 Pb-214 1174 6 of 7 100.00 1. 50 
19 408.94 35 AcTh-228 39 10 of 36 86.76 1. 37 
20 462.70 85 AcTh-228 75 10 of 36 83.80 1. 34 

Sb-125 1 of 8 13.67 0.14 LowScore 
21 510.70 16 Annil 1 of 1 100.00 1. 50 Split 
43 510.70 118 Tl-208 118 7 of 9 97.07 1.47 AutoAdd 
22 582.96 430 Tl-208 413 7 of 9 97.07 1. 47 
23 609.15 564 Bi-214 564 6 of 33 80.69 1. 31 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc o of 0 0.50 

25 727.29 117 Bi-212 144 3 of 13 83.48 1.33 
27 785.25 25 Pb-214 12 6 of 7 100.00 1.50 Split 
42 785.25 19 Bi-212 19 3 of 13 83.48 1.33 AutoAdd 
28 794.83 94 AcTh-228 54 10 of 36 79.31 1. 29 

Cs-134 1 of 9 46.67 0.47 LowScore 
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-------------------------------------------------------------------------------

=============================================================================== 
LIBRARY SEARCH RESULTS 


=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


30 860.66 64 Tl-208 48 7 of 9 97.07 1. 47 

31 911.08 274 AcTh-228 328 10 of 36 86.76 1. 37 

32 964.08 42 AcTh-228 55 10 of 36 88.50 1. 38 

33 968.99 185 AcTh-228 171 10 of 36 85.32 1. 35 


Sb-124 1 of 13 1. 04 0.01 LowScore 
34 1120.06 114 Bi-214 124 6 of 33 81. 83 1. 32 
35 1237.34 76 Bi-214 45 6 of 33 75.01 1. 25 
36 1378.48 27 Bi-214 29 6 of 33 81. 83 1. 32 
37 1460.76 1540 K-40 1 of 1 100.00 1. 50 
38 1729.62 15 Bi-214 18 6 of 33 83.72 1. 34 
39 1764.20 96 Bi-214 96 6 of 33 80.69 1. 31 
40 2103.06 25 2615SEsc 0 of 0 0.50 
41 2614.52 175 Tl-208 193 7 of 9 97.07 1. 47 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

**********************************************k******* ************************* 

LSN: L5186-02 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 
Sampling Stop: 02/06/2003 12:00:00 
Buildup Time .. O.OOe+OOO Hrs 
Sample Size . . 5.33e-00l kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time .. 
Spectrum File 
Type I & II 

04/11/2003 11:15:27 
1.54e+003 Hrs 

10429 Sec 
10440 Sec 

.1014608.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WTSSS008.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.18E-03*En A -3.49E+00 + 1.43E+02*EnA 6.59E-01] 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: .......L5186-02.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
==============================================:================================= 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average: x 7.49E+02 +- 2.68E+01 * 
74.81 1. D. .· · · · 
87.30 1. D. .· · · · · 

238.63 7.S1E+02 +- 2.70E+Ol S.53E+01 +* 
300.09 5.72E+02 +- 2.15E+02 6.90E+02 + 

Pb-214 Average:x 6.35E+02 +- 2.85E+01 · · · * 
77.11 1.D. . ·· · · · 

241.98 1.11E+03 +- 1.55E+02 4.74E+02 +* 
295.21 5.56E+02 +- 4.81E+Ol 1.28E+02 +* 
351.92 6.53E+02 +- 3.64E+Ol 9.02E+01 +* 
785.91 1. 38E+03 +- 1. 55E+03 5.16E+03 + 

Cd-109 88.03 1. D. · · 
Th-234 92.59 1.95E+02 +- 3.15E+02 1.04E+03 + 
Ra-226 186.22 1. 13E+03 +- 3.41E+02 1.10E+03 +* 
AcTh-228 Average:x 7.12E+02 +- 3.71E+01 · · * 

270.23 5.28E+02 +- 2.44E+02 7.96E+02 + 
327.64 5.81E+02 +- 3.00E+02 9.81E+02 + 
338.32 8.13E+02 +- 9.49E+01 2.74E+02 +* 
409.51 6.38E+02 +- 3.39E+02 1.llE+03 + 
463.00 8.10E+02 +- 2.36E+02 7.47E+02 +* 
794.70 1. 22E+03 +- 2.31E+02 6.70E+02 +* 
911.07 6.48E+02 +- 5.40E+01 1.29E+02 +* 
964.60 5.52E+02 +- 1. 96E+02 6.18E+02 + 
969.11 7.63E+02 +- 7.59E+01 1.80E+02 +* 

93.35 LD. · ·· · · 

Annil 511.00 8.27E+OO +- 2.45E+01 8.16E+Ol + 
Tl-208 Average:x 6.80E+02 +- 3.48E+01 *· · 
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-------------------------------------------------------------------------------

=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
======.======================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

583.14 6.96E+02 +- 4.54E+01 1.05E+02 +* 
860.37 8.99E+02 +- 2.41E+02 7.40E+02 +* 

2614.66 6.44E+02 +- 5.57E+01 9.93E+01 +* 
510.84 1. D. . . . ." 

Bi-214 Average:x 6.14E+02 +- 2.93E+01 . . . * " 

609.31 6.14E+02 +- 3.37E+01 7.42E+01 +* 
1120.29 5.67E+02 +- 9.93E+Ol 2.89E+02 +* 
1238.11 1.02E+03 +- 2.53E+02 7.72E+02 +* 
1377.67 5.69E+02 +- 2.53E+02 8.09E+02 + 
1729.59 5.22E+02 +- 2.75E+02 8.83E+02 + 
1764.49 6.16E+02 +- 8.39E+Ol 2.00E+02 +* 

Bi-212 Average:x 5.62E+02 +- 9.19E+01 . * 
727.17 5.62E+02 +- 9.26E+01 2.65E+02 +* 
785.46 5.64E+02 +- 7.08E+02 2.37E+03 + 

K-40 1460.81 1.29E+04 +- 3.40E+02 2.92E+02 +* 
Aro-241 59.54 N-1. 29E+02 +- 5.53E+01 1.93E+02 x 
Co-57 122.06 N 8.81E-01 +- 9.23E+OO 3.11E+Ol x 
Ce-144 133.54 N-9.01E+01 +- 7.29E+Ol 2.51E+02 x 
Ce-141 145.44 N 2.48E+Ol +- 5.58E+01 1.87E+02 x 
5e-75 264.65 N-2.13E+OO +- 1. 58E+Ol 5.42E+Oll x lbase 
Cr-51 320.08 N-2.14E+02 +- 3.74E+02 1.29E+03 x 
I-131 364.48 N 2.19E+03 +- 2.13E+03 7.11E+03 x 
Sb-125 427.89 N-l.19E+OO +- 2.70E+01 9.29E+Ol x 
Ag-I08m 433.93 N-2.62E+OO +- 8.10E+OO 2.81E+01 x 
Be-7 477.59 N-1. 45E+02 +- 1. 58E+02 5.58E+02 x 
La-l40 487.03 N-1. 02E+01 +- 5.25E+02 1.81E+03 x 
Ru-103 497.08 N-4.74E+01 +- 2.26E+01 8.36E+01 x 
Ba-140 537.32 N 1.32E+03 +- 8.85E+02 2.92E+03 x 
Cs-134 604.70 N 1.30E+01 +- 3.59E+Ol 1.19E+02P x PIC 
Ru-106 621. 84 N 8.23E+01 +- 9.14E+Ol 3.08E+02 x 
Cs-137 661. 65 N 1. 94E+01 +- 9.90E+00 3.22E+01 x Y. 
Zr-95 724.18 N-1. 46E+02 +- 3.85E+02 1.27E+03P x PIC 
Nb-95 765.79 N 1. 90E+Ol + 3.24E+Ol 1.10E+02 x 
Co-58 810.76 N-3.43E+OO +- 1. 52E+01 5.36E+01 x 
Mn-54 834.83 N-1.43E+OO +- 9.58E+OO 3.36E+01 x 
Ag-110m 884.67 N 9.53E+00 +- 1. 25E+01 4.26E+01 x 
Fe-59 1099.22 N 5.46E+Ol +- 4.51E+01 1.S1E+02 x 
Zn-65 1115.52 N 6.26E+OO +- 4.56E+01 1.55E+02P x PIC 
Co-60 1332.49 N 8.63E+OO +- 9.45E+OO 3.21E+01 x Y. 
5b-124 1691. 02 N-5.05E+00 +- 2.96E+01 1.10E+02 x 

MEASURED TOTAL: 1.82E+04 +- 1.27E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

===============================================:================================ 
UNKNOWN, SUM or ESCAPE PEAKS 

===============================================:===~============================ 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 63.38 95.65 0 45 74 844 0.62 Deleted 
7 104.95 158.39 -22 44 72 774 0.98 Deleted 
8 163.49 246.75 22 33 55 508 0.49 Deleted 

10 209.32 315.91 46 42 68 645 0.73 Deleted 
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-------------------------------------------------------------------------------

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=====~=======================================:====~============================ 

PIC ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 
24 661. 05 997.64 25 17 27 125 1.19 Deleted 

26 767.62 1158.47 13 17 28 132 0.78 Deleted 

29 840.32 1268.18 12 14 23 92 1. 38 Deleted 

40 2103.06 3173.86 25 9 13 27 2.94 2615SEsc 


=============================================================================== 
NET/MDA PEAK RESULTS 

=======~======================================================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

45 59.54 89.87 -80N 34 58 628 1. 24 NET< CL 
46 122.06 184.22 3N 31 52 493 1. 29 NET< CL 
47 133.54 201.54 -39N 32 53 518 1. 30 NET< CL 
48 145.44 219.50 14N 32 52 489 1. 31 NET< CL 
49 264.65 399.41 -3N 22 37 250 1. 39 NET< CL 

LBase 
50 320.08 483.06 -13N 22 37 237 1. 43 NET< CL 
51 364.48 550.07 20N 19 31 162 1. 46 NET< CL 
52 427.89 645.76 -IN 19 31 167 1. 50 NET< CL 
53 433.93 654.88 -6N 18 30 153 1. 51 NET< CL 
54 477.59 720.77 -15N 17 28 135 1. 53 NET< CL 
55 487.03 735.02 -ON 17 28 135 1. 54 NET< CL 
56 497.08 750.18 -31N 15 26 133 1. 55 NET< CL 
57 537.32 810.91 22N 15 23 106 1. 57 NET< CL 
58 604.70 912.60 24N 66 108 276 1. 62 NET< CL 

PIC 
59 621. 84 938.47 14N 16 25 114 1. 63 NET< CL 
60 661.65 998.55 31N 16 24 109 1. 66 
61 724.18 1092.91 -57N 149 245 184 1. 70 NET< CL 

PIC 
62 765.79 1155.71 9N 16 25 114 1. 73 NET< CL 
63 810.76 1223.58 -3N 13 22 90 1. 76 NET< CL 
64 834.83 1259.90 -2N 13 22 91 1. 77 NET< CL 
65 884.67 1335.12 9N 12 19 65 1. 81 NET< CL 
66 1099.22 1658.91 15N 13 20 69 1. 95 NET< CL 
67 1115.52 1683.51 4N 26 42 159 1. 96 NET< CL 

PIC 
68 1332.49 2010.95 ION 11 17 55 2.10 NET< CL 
69 1691.02 2552.03 -IN 7 12 24 2.34 NET< CL 

c:\seeker\Results\L5186-02.RES Analysis Results Saved. 

Page 008 



******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample ID : SOIL/SEDl Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 11:15:27 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1.54E+03 Hrs 

·Buildup Time .. O.OOE+OO Hrs Live Time . 10429 Sec 
Sample· Size .. ... 5.33E-01 kg Real Time . . 10440 Sec 
Collection Efficiency . . 1.0000 Spectrum File .101460B.spc 

Detector #: 8 

Energy(keV)= -0.01 + 0.663*Ch + 0.00E+00*ChA2 + 0.00E+00*ChA3 04/11/2003 

FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA2 + 6.36E-04*EnA3 03/07/2003 


Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT5SS008.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.18e-03*EnA-3.4ge+OO + 1.43e+02*EnA 6.5ge-01] 02/09/1998 . 

Library File: SOlLA.LIB LSF File: L5186-02.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 

.=============================================================================== 

Pb-212 7.49E+02 2.68E+01 < 5.53E+01 2.68E+Ol 9.99E-Ol MEAS + YES 
Pb-214 6.35E+02 2.85E+01 < 9.02E+Ol 4.3BE+Ol 1. OOE+OO MEAS + YES 
Th-234 1.95E+02 3.15E+02 < 1.04E+03 5.l6E+02 1.OOE+OO MEAS + YES 
Ra-226 1. 13E+03 3.41E+02 < 1.10E+03 5.41E+02 1. OOE+OO MEAS + YES 

"AcTh-228 7.12E+02 3.71E+01 < 1.2BE+02 6.11E+Ol 1.00E+OO MEAS + YES 
Annil B.27E+00 2.45E+01 < 8.16E+01 4.0lE+Ol 8.B6E-Ol MEAS + YES 
Tl-208 6.80E+02 3.4BE+01 < 9.93E+01 4.47E+Ol 1. OOE+OO MEAS + YES 
Bi-214 6.14E+02 2.93E+01 < 7.42E+01 3.56E+Ol 1.OOE+OO MEAS + YES 
Bi-212 5.62E+02 9.1BE+01 < 2.65E+02 l.26E+02 1. OOE+OO MEAS + YES 
K-40 1. 29E+04 3.40E+02 < 2.92E+02 l.35E+02 l.OOE+OO MEAS + YES 
Am-241 -1.29E+02 5.53E+01 < 1.92E+02 9.41E+Ol 1.00E+00 NET YES 
Co-57 S.SIE-OI 9.23E+00 < 3.11E+Ol 1.52E+Ol 8.49E-OI NET YES 
Ce-144 -9.0IE+Ol 7.29E+Ol < 2.5lE+02 l.22E+02 8.55E-Ol NET YES 
Ce-141 2.48E+OI 5.5BE+Ol < 1.87E+02 9.12E+Ol 2.SSE-Ol NET YES 
Se-75 -2.13E+00 l.5BE+Ol < 5.42E+Ol 2.6IE+Ol 6.90E-Ol NET YES 
Cr-51 -2.14E+02 3.74E+02 < 1.29E+03 6.22E+02 2.02E-Ol NET YES 
I-131 2.19E+03 2.13E+03 < 7.l1E+03 3.41E+03 4.0lE-03 NET YES 
Sb-125 -1.19E+OO 2.70E+OI < 9.29E+01 4.45E+Ol 9.57E-Ol NET YES 
Ag-IOBm -2.62E+00 B.10E+00 < 2.BIE+01 1.34E+Ol 9.99E-Ol NET YES 
Be-7 -1. 45E+02 l.58E+02 < 5.58E+02 2.66E+02 4.36E-Ol NET YES 
La-140 -1. 02E+Ol 5.25E+02 < 1.81E+03 B.64E+02 3.11E-02 NET YES 
Ru-103 -4.74E+01 2.26E+01 < 8.36E+01 3.97E+01 3.24E-01 NET YES 
Ba-140 1.32E+03 8.B5E+02 < 2.92E+03 1.38E+03 3.11E-02 NET YES 
Cs-134 1. 30E+01 3.59E+01 < 1.19E+02 5.89E+Ol 9.43E-Ol NET YES 
Ru-l06 8.23E+Ol 9.14E+OI < 3.08E+02 1. 46E+02 B.B7E-Ol NET YES 
Cs-137 1.95E+Ol 9.90E+OO < 3.22E+Ol 1. 52E+Ol 9.96E-Ol NET YES 
Zr-95 -1. 46E+02 3.B5E+02 < 1.27E+03 6.34E+02 5.00E-01 NET YES 
Nb-95 1.90E+Ol 3.24E+01 < 1.l0E+02 5.24E+Ol 2.82E-01 NET YES 
Co-58 -3.43E+OO l.52E+Ol < 5.36E+01 2.53E+01 5.34E-Ol NET YES 
Mn-54 -1. 43E+OO 9.59E+00 < 3.36E+Ol l.59E+Ol 8.6BE-Ol NET YES 
Ag-llOm 9.53E+OO l.25E+Ol < 4.26E+Ol 1. 99E+Ol B.37E-Ol NET YES 
Fe-59 5.46E+Ol 4.5lE+Ol < l.5lE+02 7.06E+Ol 3.70E-Ol NET YES 
Zn-65 6.26E+00 4.57E+Ol < 1.55E+02 7.49E+Ol 8.34E-Ol NET YES 
Co-60 8.63E+OO 9.45E+00 < 3.2lE+01 1. 49E+Ol 9.77E-Ol NET YES 
Page 009 



--------------------------

Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
======~======================================================================== 

Sb-'124 -5.05E+OO 2.96E+Ol < 1.lOE+02 4.93E+Ol 4.79E-Ol NET YES 

PERFORMED BY: 

REVIEWED BY: __________________________ 
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--------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L::5:...:..18=.;6=..-.=.;03=--_________ 	 Count by Date: 
(if required) ------- ­

Client: 	 Duratek Inc Delay Date: ~~~~-----------
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-2600-034 

Collect Start DaterTime: 

Collect Stop DaterTime: ...:;0:..=2:,....:-0:..:;6:....;-0:..:3:....;1.:..;:2::,:.;:0:..:;0:...--______ 

Product: GAMMA SPECTROMETRY 

Required MOC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 
, 

LiguldData 	 Sondv.Sedimenv,soH 

_____ g/mLDensity: Total Sample Weight: -----9 
(If required) (if required) 

Total Sample Weight: -----g Wet Weight: -----9(if required) 

Dry Weight:Aliquot Weight: 	 ------9-----9 
Aliquot Weight: .......\oI£e1f-'-8'-I.L{.+-7- 9
Vegetatlon/Dried Aguatic Animals Data 

FllteriSmear Data Wet Weight: -----9 

Volume:Dry Weight: -----g 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DaterTime: 4\u\()?() IT?~ DetNo.: ~ Spectrum No.: lot "(30)
\9t,

Counted by: J 

Recount DaterTime: DetNo.: ___ Spectrum No.: _____ 


Counted by: 


FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5186-03 
BMS-2600-034 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

02/06/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

681. 7 

681. 7 
.6817 

WT5S 
SOILA.LIB 
EMPTY 

page 1 



L5186-03 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5186-03 / 
Sample 1D: SOIL/SEDI Duratek Inc Code: 1017303 

-----------------------------------------~------------------------------------
Sampling Start: 02/06/2003 12:00:00 ,vtounting Start: 04/11/2003 17:35:31 
Sampling Stop: 02/06/2003 12:00:00 I Decay Time. 1.54E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs I Live Time 15000 Sec 
Sample Size ....... 6.82E-001 kg , Real Time. . . . . . .. 15006 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........1017303.spc 

Detector #: 3 (Canberra sn 10923049 det#3) 
Energy(keV)= 0.42 + 0.661*Ch + 0.00E+OO*Ch~2 + 0.OOE+00*Ch A 3 04/11/2003 
FWHM(keV) = 0.84 + O.OOl*En + 7.91E-04*EnA2 + 0.00E+00*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 , Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-------------------------------------------------------------------------'-----­
1 63.10 94.75 137 43 68 843 0.81 
2 72.51 108.99 14 20 32 279 0.46 a NET< CL 

HiResid 
3 74.57 112.09 596 43 59 697 1. 05 b HiResid 
4 76.98 115.74 479 42 59 697 1.18 c HiResid 
5 80.53 121.11 10 31 50 557 0.88 d NET< CL 

HiResid 
6 83.90 126.21 69 32 50 557 0.82 e HiResid 
7 87.03 130.94 406 46 67 836 1. 35 f HiResid 

Wide Pk 
8 89.56 134.77 142 43 67 836 1.25 g HiResid 
9 92.44 139.11 408 41 59 697 1.11 h HiResid 

10 128.60 193.78 35 36 58 625 0.35 NET< CL 
11 149.43 225.28 1 25 41 370 0.02 NET< CL 
12 185.79 280.23 258 35 52 499 1. 23 
l3 209.16 315.58 148 30 45 375 1. 39 
14 238.43 359.83 1290 43 39 310 0.99 a 
15 241.45 364.39 234 31 45 372 1. 25 b 
16 269.91 407.42 196 36 54 405 2.07 a Wide Pk 
17 277.01 418.15 57 21 32 202 1.06 b 
18 294.33 444.33 47 35 57 418 2.34 a NET< CL 

Wide Pk 
19 294.97 445.31 349 26 31 190 1.14 b 
20 327.63 494.67 40 22 35 227 0.75 
21 338.15 510.57 249 29 40 268 1. 28 
22 351.71 531. 07 631 32 34 194 1.29 
23 409.92 619.08 22 22 36 201 0.85 NET< CL 
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-------------------------------------------------------------------------------

L5186-03 analyzed by emm1461 on 04/11/2003 
=====~========================================================================= 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

24 452.34 683.21 56 19 29 132 2.21 Wide Pk 
25 462.91 699.19 71 19 28 135 1. 78 Wide Pk 
26 470.00 709.91 24 17 26 119 1. 24 NET< CL 
27 505.12 763.00 10 10 15 58 0.64 a NET< CL 
28 510.78 771.56 355 31 40 211 2.41 b Wide Pk 
29 583.06 880.83 391 28 32 156 1.37 
30 609.18 920.33 473 27 28 120 1. 50 
31 661.10 998.81 40 19 29 122 1. 33 
32 727.10 1098.59 55 18 26 117 1. 31 
33 768.10 1160.57 30 9 12 34 0.74 a 
34 772.55 1167.30 27 11 17 56 1. 03 b 
35 785.72 1187.20 3 15 24 91 0.19 NET< CL 
36 794.84 1200.99 31 16 24 95 0.96 
37 860.14 1299.71 46 14 20 70 1.23 
38 911.09 1376.75 230 21 24 92 1. 96 
39 968.90 1464.13 102 20 28 129 1.33 
40 1119.83 1692.31 67 17 24 99 1. 55 
41 1238.46 1871. 65 25 17 27 119 1.10 NET< CL 
42 1460.79 2207.77 1501 39 11 20 2.29 
43 1764.38 2666.74 67 10 10 16 5.37 Wide Pk 
44 2614.58 3952.07 175 14 9 11 2.91 
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L5186-03 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File: . . . . EMPTY03.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PKlf: (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 
-----------------------------------------------~-------------------------------

1 63.10 137 43 68 72 43 69 
3 74.57 596 43 59 551 44 60 
4 76.98 479 42 59 426 42 60 
6 83.90 69 32 50 31 32 -52 NET<CL 
7 87.03 406 46 67 377 46 68 
9 92.44 408 41 59 274 41 62 

12 185.79 258 35 52 189 36 54 
13 209.16 148 30 45 143 30 46 
14 238.43 1290 43 39 1233 43 42 
15 241.45 234 31 45 211 31 46 
18 294.33 47 35 57 4 35 58 NET<CL 
21 338.15 249 29 40 235 29 41 
22 351. 71 631 32 34 561 33 37 
25 462.91 71 19 28 70 19 29 
28 510.78 355 31 40 161 31 47 
29 583.06 391 28 32 372 28 34 
30 609.18 473 27 28 416 28 31 
32 727.10 55 18 26 53 18 27 
33 768.10 30 9 12 23 9 13 
38 911.09 230 21 24 219 21 25 
39 968.90 102 20 28 99 20 28 
40 1119.83 67 17 24 56 17 25 
41 1238.46 25 17 27 22 17 27 NET<CL 
42 1460.79 1501 39 11 1485 39 13 
43 1764.38 67 10 10 58 10 11 
44 2614.58 175 14 9 162 14 11 
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L5186-03 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. . .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution.. . 2.00 I Decay Limit (Halflives) 8.0 
Minimum Score . 0.50 I Decay Correction. ... ... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 63.10 72 Th-234 72 2 of 2 100.00 1. 50 
3 74.57 551 Tl-208 37 7 of 9 98.64 0.99 

Tl-208 21 7 of 9 98.64 0.99 
Pb-214 142 5 of 7 97.33 0.97 
Pb-212 306 4 of 6 95.97 0.96 

4 76.98 426 Pb-212 559 4 of 6 95.97 1. 46 
Pb-214 250 5 of 7 100.00 1. 00 

7 87.03 107 Cd-109 1 of 1 100.00 1. 50 Split 
47 87.03 270 Pb-212 270 4 of 6 95.97 1.46 AutoAdd 

8 89.56 142 Cd-109 1 of 1 100.00 1. 50 
9 92.44 110 AcTh-228 III 10 of 36 77.31 0.77 Split 

46 92.44 164 Th-234 164 2 of 2 100.00 1.50 AutoAdd 
12 185.79 189 Ra-226 1 of 1 100.00 1.50 

U-235 1 of 3 100.00 1. 00 
13 209.16 143 AcTh-228 113 10 of 36 82.57 1. 33 

Np-239 o of 0 0.00 Decay 
14 238.43 1233 Pb-212 1064 4 of 6 95.97 1. 46 
15 241.45 211 Pb-214 154 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
16 269.91 196 AcTh-228 78 10 of 36 77.31 0.77 
17 277.01 57 Tl-208 60 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 o of 0 0.00 Decay 

19 294.98 349 Pb-214 343 5 of 7 100.00 1. 50 
20 327.63 40 AcTh-228 60 10 of 36 96.66 1. 47 

Bi-212 1 3 of 13 61. 06 1.11 
La-140 7919 2 of 15 23.26 0.23 LowScore 

21 338.15 235 AcTh-228 198 10 of 36 82.57 1. 33 
22 351.71 561 Pb-214 670 5 of 7 100.00 1.50 
24 452.34 56 Bi-212 2 3 of 13 61. 43 1.11 
25 462.91 70 AcTh-228 61 10 of 36 82.57 1.33 

Sb-125 1 of 8 12.82 0.13 LowScore 
28 510.78 46 Annil 1 of 1 100.00 1. 50 Split 
45 510.78 116 Tl-208 116 7 of 9 100.00 1. 50 AutoAdd 
29 583.06 372 Tl-208 476 7 of 9 100.00 1. 50 
30 609.18 416 Bi-214 337 4 of 33 79.50 1.29 

Ru-103 1 of 2 5.92 0.06 LowScore 
31 661.10 40 Cs-137 1 of 1 100.00 1. 50 
32 727.10 53 Bi-212 1367 3 of 13 100.00 1. 00 
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L5186-03 analyzed by errnn1461 on 04/11/2003 
=====±===========~============================================================= 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

--~----------------------------------------------------------------------------

33 768.10 23 Bi-214 36 4 of 33 100.00 1. 50 
Pa-234 . . . . 1 of 2 26.32 0.76 

34 772.55 27 AcTh-228 14 10 of 36 79.58 1.30 
TeI-132 . . . . 0 of 0 0.00 Decay 

36 794.84 31 AcTh-228 41 10 of 36 96.66 1. 47 
Cs-134 1 of 9 46.67 0.97 

37 860.14 46 Tl-208 44 7 of 9 100.00 1.50 
38 911.09 219 AcTh-228 235 10 of 36 84.17 1. 34 
39 968.90 99 AcTh-228 131 10 of 36 92.78 1.43 

Sb-124 1 of 13 1. 04 0.01 LowScore 
40 1119.83 56 Bi-214 80 4 of 33 96.51 1. 47 
42 1460.79 1485 K-40 1 of 1 100.00 1.50 
43 1764.38 58 Bi-214 56 4 of 33 79.50 1. 29 
44 2614.58 162 Tl-208 132 7 of 9 100.00 1. 50 

Page 005 



L5186-03 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


**********************************************.~******************************** 

LSN: L5186-03 

Sample 10: SOIL/SEDI Duratek Inc Code: 1017303 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 17:35:31 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1.54e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 15000 Sec 
Sample Size . . 6.82e-00l kg Real Time .. 15006 Sec 
Collection Efficiency 1.0000 Spectrum File .1017303.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 3 (Canberra sn 10923049 det#3) 
Efficiency File: WT5SS003.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[3.20E-02*EnA -2.77E+00 + 2.47E+02*EnA 8.30E-01] 04/30/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: .......L5186-03.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 Average:x 4.64E+02 +- 2.10E+02 · · 
63.29 4.64E+02 +- 2.76E+02 9.08E+02 + 
92.59 4.64E+02 +- 3.22E+02 1.06E+03 + 

Tl-208 Average: x 5.59E+02 +- 3.13E+Ol · · * 
74.97 1. D. .· · · · 

277.35 5.36E+02 +- 1.94E+02 6.19E+02 + 
510.84 1. D. . . · · . · · 
583.14 5. 14E+02 +- 3.89E+Ol 9.69E+Ol +* 
860.37 5.95E+02 +- 1. 80E+02 5.51E+02 +* 

2614.66 6.56E+02 +- 5.79E+Ol 9.75E+01 +* 
Pb-212 238.63 5.63E+02 +- 1. 97E+01 5.63E+01 +* 

77.12 1. D. 
87.30 r. D. · · Cd-l09 88.03 r. D. · 

AcTh-228 Average:x 4.96E+02 +- 3.08E+01 * 
93.35 1. D. · 

209.28 6.02E+02 +- 1.27E+02 3.95E+02 +* 
270.23 1. 22E+03 +- 2.22E+02 6.89E+02 +* 
327.64 3.26E+02 +- 1.81E+02 5.93E+02 + 
338.32 5.51E+02 +- 6.83E+01 1.98E+02 +* 
463.00 5.49E+02 +- 1.52E+02 4.71E+02 +* 
772.17 9.16E+02 +- 3.86E+02 1.22E+03 + 
794.70 3.68E+02 +- 1. 86E+02 6.06E+02 + 
911.07 4.77E+02 +- 4.59E+01 1.13E+02 +* 
969.11 3.80E+02 +- 7.63E+Ol 2.28E+02 +* 

Ra-226 186.22 9.82E+02 +- 1.86E+02 5.80E+02 +* 
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L5186-03 analyzed by emm1461 on 04/11/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-214 Average:x 4.31E+02 +­ 1.90E+01 * 
241.98 5.79E+02 +­ 8.63E+01 2.59E+02 +* 
295.21 4.36E+02 +­ 3.29E+Ol 8.00E+Ol +* 
351. 92 4.16E+02 +­ 2.42E+Ol 5.69E+01 +* 

Bi-212 Average:x 2.36E+02 +­ 7.55E+01 * 
452.83 5.43E+03 +­ 1. 85E+03 5.86E+03 + 
727.17 2.27E+02 +­ 7.55E+01 2.38E+02 +* 

Annil 511. 00 1.93E+Ol +­ 2.31E+Ol 7.65E+01 + 
Bi-214 Average: x 3.71E+02 +­ 2.25E+Ol * 

609.31 3.90E+02 +­ 2.59E+Ol 6.01E+Ol +* 
768.36 2.43E+02 +­ 9.66E+Ol 3.01E+02 + 

1120.29 2.66E+02 +­ 7.98E+Ol 2.48E+02 +* 
1764.49 3.86E+02 +­ 6.81E+Ol 1.68E+02 +* 

Cs-137 661. 65 2.16E+Ol +­ 1.0IE+Ol 3.28E+Ol + 
K-40 1460.81 1.24E+04 +­ 3.30E+02 2.44E+02 +* 
Am-241 59.54 N 1.27E+Ol +­ 2.19E+01 7.34E+Oll x lbase 
Co-57 122.06 N 3.94E+OO +­ 5.26E+00 1. 76E+Ol x 
Ce-144 133.54 N-2.31E+01 +­ 4.14E+Ol 1. 42E+02 x 
Ce-141 145.44 N 5.27E+OO +­ 3.66E+Ol 1. 24E+02 x 
Se-75 264.65 N-3.41E+01 +­ 1.08E+01 3.98E+Oll x# lbase 
Cr-51 320.08 N-9.31E+Ol +­ 2.30E+02 7.99E+02 x 
I-131 364.48 N 9.53E+02 +­ 1. 43E+03 4.84E+03 x 

·Sb-125 427.89 N-6.92E+OO +­ 1. 96E+Ol 6.81E+Ol x 
Ag-I08m 433.93 N-1.13E+Ol +­ 6.09E+OO 2.21E+Ol x 
Be-7 477.59 N 7.82E+00 +­ 1.18E+02 4.10E+02 x 
La-140 487.03 N-2.58E+01 +­ 3.85E+02 1.34E+03 x 
Ru-103 497.08 N-7.66E+OO +­ 1.88E+Ol 6.63E+01 x 
Ba-140 537.32 N 1.27E+03 +­ 7.91E+02 2.60E+03 x 
Cs-134 604.70 N-6.55E+OO +­ 6.48E+OO 2.33E+Oll x lbase 
Ru-106 621. 84 N 4.06E+01 +­ 6.88E+Ol 2.35E+02 x 
Zr-95 724.18 N-2.97E+03 +­ 9.23E+02 3.06E+03P x# PIC 
Nb-95 765.79 N-l.50E+01 +­ 2.92E+01 1.03E+02P x PIC 
Co-58 810.76 N-1.88E+01 +­ 1. 27E+Ol 4.71E+Ol x 
Mn-54 834.83 N 3.13E+00 +­ 8.92E+00 3.07E+01 x 
Ag-110m 884.67 N 4.85E+00 +­ 1. 08E+01 3.73E+Ol x 
Fe-59 1099.22 N-6.44E+01 +­ 4.19E+01 1. 55E+02 x 
Zn-65 1115.52 N-2.15E+01 +­ 3.92E+Ol 1. 35E+02P x PIC 
Co-60 1332.49 N-9.64E+00 +­ 8.10E+00 3.06E+01 x Y. 
Sb-124 1691.02 N O.OOE+OO +­ 2.28E+Ol 8.68E+Ol x 

MEASURED TOTAL: 1.66E+04 +- 9.58E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 
2 72.51 108.99 14 20 32 279 0.46 Deleted 
5 80.53 121.11 10 31 50 557 0.88 Deleted 
6 83.90 126.21 31 32 52 557 0.82 Deleted 

10 128.60 193.78 35 36 58 625 0.35 Deleted 
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L5186-03 analyzed by emm1461 on 04/11/2003 
=========================================================~===================== 

UNKNOWN,SUM or ESCAPE PEAKS 
==============================================:================================= 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

11 149.43 225.28 1 25 41 370 0.02 Deleted 

18 294.33 444.33 4 35 58 418 2.34 Deleted 

23 409.92 619.08 22 22 36 201 0.85 Deleted 

26 470.00 709.91 24 17 26 119 1. 24 Deleted 

27 505.12 763.00 10 10 15 58 0.64 Deleted 

35 785.72 1187.20 3 15 24 91 0.19 Deleted 

41 1238.46 1871.65 22 17 27 119 1.10 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
-----------------------------------------------------------------~--------~----

48 59.54 89.38 17N 29 47 485 0.90 NET< CL 
LBase 

49 122.06 183.90 20N 27 43 416 0.95 NET< CL 
50 133.54 201.25 -15N 26 44 425 0.96 NET< CL 
51 145.44 219.24 4N 30 49 480 0.97 NET< CL 
52 264.65 399.46 -64N 20 36 260 1. 07 NET< CL 

LBase 
53 320.08 483.26 -7N 18 29 174 1.12 NET< CL 
54 364.48 550.38 l1N 16 26 133 1.16 NET< CL 
55 427.89 646.25 6N 17 28 147 1. 21 NET< CL 
56 433.93 655.38 -31N 17 29 155 1. 21 NET< CL 
57 477.59 721.38 1N 15 25 114 1. 25 NET< CL 
58 487.03 735.65 -IN 15 25 112 1. 26 NET< CL 
59 497.08 750.85 -6N 15 25 112 1. 26 NET< CL 
60 537.32 811. 68 25N 16 24 108 1. 30 
61 604.70 913.55 -14N 14 24 103 1. 35 NET< CL 

LBase 
62 621. 84 939.46 8N 14 22 88 1. 37 NET< CL 
63 724.18 1094.17 -1294N 403 665 178 1. 45 NET< CL 

PIC 
64 765.79 1157.08 -8N 16 26 91 1. 48 NET< CL 

PIC 
65 810.76 1225.07 -18N 12 21 78 1. 52 NET< CL 
66 834.83 1261. 45 5N 14 22 85 1. 54 NET< CL 
67 884.67 1336.80 5N 11 18 63 1. 58 NET< CL 
68 1099.22 1661.16 -19N 12 22 86 1. 75 NET< CL 
69 1115.52 1685.80 -13N 23 39 156 1.77 NET< CL 

PIC 
70 1332.49 2013.81 -lIN 10 17 48 1. 94 NET< CL 
71 1691.02 2555.84 ON 5 9 14 2.23 NET< CL 

Page 008 



LS186-03 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Labol~atory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample 1D : SOIL/SED1 Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 17:3S:31 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. . . 1.S4E+03 Hrs 
Buildup Time ... O.OOE+OO Hrs Live Time . . 15000 Sec 

. Sample Size .. .. . 6.82E-01 kg Real Time . 15006 Sec 
Collection Efficiency . 1. 0000 Spectrum File .1017303.spc 

Detector #: 3 

Energy (keV)= 0.42 + 0.661*Ch + 0.00E+00*ChA 2 + 0.00E+00*Ch A 3 04/11/2003 

FWHM(keV) 0.84 + 0.001*En + 7.91E-04*EnA 2 + 7.91E-04*En A 3 02/18/2003 


Where En = Sqrt(Energy in keV) 

Efficiency File: .. .WTSSS003.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=l/[ 3.20e-02*EnA-2.77e+00 + 2.47e+02*EnA 8.30e-01] 04/30/1998 

Library File: SOILA.LIB LSF File: LS186-03.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Th-234 4.64E+02 2.10E+02 < 9.08E+02 4.46E+02 9.99E-Ol MEAS + YES 
Tl-208 S.59E+02 3.14E+Ol < 9.69E+01 4.33E+Ol 9.99E-Ol MEAS + YES 
Pb-212 5.63E+02 1.97E+Ol < S.63E+Ol 2.7SE+Ol 9.98E-Ol MEAS + YES 
AcTh-228 4.96E+02 3.08E+01 < 1.13E+02 5.38E+Ol 9.99E-Ol MEAS + YES 
Ra-226 9.82E+02 1.86E+02 < S.80E+02 2.83E+02 1.OOE+OO MEAS + YES 
Pb-214 4.30E+02 1.90E+Ol < 5.69E+01 2. 75E.,..01 9.99E-Ol MEAS + YES 

.Bi-212 2.36E+02 7.SSE+Ol < 2.38E+02 1.13E+02 9.99E-Ol MEAS + YES 
Annil 1.93E+Ol 2.31E+01 < 7.65E+Ol 3.77E+Ol 8.85E-Ol MEAS + YES 
Bi-214 3.71E+02 2.25E+Ol < 6.01E+Ol 2.88E+Ol 9.99E-Ol MEAS + YES 
Cs-137 2.16E+Ol 1.OlE+Ol < 3.28E+Ol 1.57E+Ol 9.96E-01 MEAS + YES 
K-40 1. 24E+04 3.30E+02 < 2.44E+02 1.l1E+02 1.OOE+OO MEAS + YES 
Am-241 1.27E+Ol 2.19E+Ol < 7.34E+Ol 3.57E+Ol 1.OOE+OO NET YES 
Co-57 3.94E+OO S.26E+OO < 1.76E+Ol 8.52E+00 8.48E-Ol NET YES 
Ce-144 -2.31E+Ol 4.14E+Ol < 1.42E+02 6.88E+Ol 8.S5E-Ol NET YES 
Ce-141 5.27E+OO 3.66E+Ol < 1.24E+02 6.0lE+Ol 2.54E-Ol NET YES 
Se-7S -3.42E+Ol l.08E+Ol < 3.98E+Ol 1.92E+Ol 6.89E-Ol NET YES 
Cr-51 -9.31E+Ol 2.30E+02 < 7.99E+02 3.82E+02 2.00E-Ol NET YES 
1-131 9.53E+02 1.43E+03 < 4.84E+03 2.30E+03 3.91E-03 NET YES 
Sb-12s -6.91E+00 1.96E+Ol < 6.81E+Ol 3.2SE+Ol 9.57E-Ol NET YES 
Ag-I08m -1.13E+Ol 6.09E+00 < 2.21E+Ol 1. 06E+Ol 9.99E-Ol NET YES 
Be-7 7.82E+00 1.18E+02 < 4.10E+02 1. 94E+02 4.34E-Ol NET YES 
La-140 -2.S8E+Ol 3.85E+02 < 1.34E+03 6.34E+02 3.06E-02 NET YES 
Ru-l03 -7.66E+OO 1.88E+Ol < 6.63E+Ol 3.l4E+Ol 3.22E-Ol NET YES 
Ba-140 1.27E+03 7.90E+02 < 2.60E+03 1. 23E+03 3.06E-02 NET YES 
Cs-134 -6.SSE+00 6.48E+OO < 2.34E+Ol l.lOE+Ol 9.42E-Ol NET YES 
Ru-l06 4.06E+Ol 6.88E+Ol < 2.3sE+02 1.llE+02 8.a6E-Ol NET YES 
Zr-95 -2.96E+03 9.23E+02 < 3.06E+03 1. S2E+03 4.98E-01 NET YES 
Nb-95 -1. SOE+Ol 2.92E+01 < 1.03E+02 4.89E+Ol 2.80E-Ol NET YES 
Co-58 -1.88E+Ol 1.27E+Ol < 4.71E+Ol 2.22E+Ol S.33E-Ol NET YES 
Mn-54 3.13E+OO 8.92E+OO < 3.07E+Ol 1.4SE+Ol 8.67E-01 NET YES 
Ag-110m 4.8sE+OO 1.08E+Ol < 3.73E+Ol 1. 74E+Ol 8.37E-Ol NET YES 
Fe-59 -6.44E+01 4.20E+Ol < 1.S6E+02 7.32E+Ol 3.68E-Ol NET YES 
Zn-65 -2.1SE+01 3.92E+Ol < 1.3SE+02 6.53E+Ol 8.33E-01 NET YES 
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--------------------------

L5186-03 analyzed by emm1461 on 04/11/2003 
Activity units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Co-60 -9.64E+00 8.10E+OO < 3.05E+Ol 1.41E+Ol 9.77E-Ol NET YES 
Sb-124 O.OOE+OO 2.28E+01 < 8.68E+Ol 3.76E+Ol 4.77E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: 
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·
" 
GAMMA SPECTROME"rRY ANALYSIS WORKSHEET 


CLIENT INFORMATION 


Lab Sample Number: ...:L:::=5:..;.1.=.86:::..-.;::;.04.:...-________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 	 Delay Date: ~~~~------~----
(if required) 

Project: 	 OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS-2600-035 

Collect Start DatefTime: 

Collect Stop DatefTime: ...::O:.=2:....:-0:..:::6;...;;-O;;..::3:...1:..::2::.::0:..:::0~_______ 

Product: 	 GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data 	 SolidlSedimentlSoll 

_____ g/mLDensity: 	 Total Sample Weight: -------9 
(if required) (if required) 


Total Sample Weight: -----g Wet Weight: -----9

(if required) 


Dry Weight: 
Aliquot Weight: -----g 	 ------9 
7..3/.6Aliquot Weight: ------9VegetationlDried Aquatic Animals Data 


Filter/Smear Data
Wet Weight: -----g 


Volume:
Dry Weight: -----9 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMATION 

l 	 t D( 61P')Count DatefTime: 	 DetNo.: ___ Spectrum No.: 

Counted by: . ~ 
::l''. \ \. 	 10(1')otC~ 	 Recount DatefTime: q \ \ \l)? (!, t1-W Det No.: Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 

http:L:::=5:..;.1.=.86:::..-.;::;.04


-, 

Framatome ANP DE&S 
Results Data Report 

..,J 

Required MDC(s): Co~60.38;Cs-137.1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5186-04 
BMS-2600-035 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

02/06/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

731.6 

731. 6 
.7316 

WT5S 
SOlLA.LIB 
EMPTY 
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-------------------------------------------------------------------------------

L5186-04 analyzed by emm1461 on 04/11/2003 
******t************************************************************************ 

GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

*****************************************************************f:*l********** 

LSN: L5186-04 ~JDi 51f1tC 
Sample ID: SOIL/SEDI Duratek Inc Code: 1016203 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 15:03:18 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1.54E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 7666 Sec 
Sample Size .. .... 7. 32E-00l kg Real Time . 7668 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .1016203.spc 

Detector #: 3 (Canberra sn 10923049 det#3) 
Energy(keV)= 0.42 + 0.661*Ch + 0.00E+00*Ch A 2 + 0.00E+OO*Ch A 3 04/11/2003 
FWHM(keV) 0.84 + 0.001*En + 7.91E-04*EnA2 + 0.00E+00*EnA3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# ( keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 59.08 88.68 26 14 21 125 0.50 a 
2 62.92 94.49 47 15 21 125 0.53 b 
3 73.25 110.10 72 26 41 334 1.10 a 
4 74.75 112.37 192 22 29 200 0.63 b 
5 76.88 115.60 320 28 35 267 0.80 c 
6 86.79 130.57 48 19 29 200 0.55 a 
7 89.46 134.62 53 15 22 134 0.46 b 
8 92.77 139.61 151 31 47 401 1. 40 c Wide Pk 
9 98.92 148.91 36 25 40 303 1. 04 NET< CL 

10 121. 88 183.62 189 28 39 284 1.21 
11 128.25 193.25 49 28 44 335 1. 51 Wide Pk 
12 168.70 254.40 2 20 33 206 0.09 NET< CL 
13 185.36 279.60 88 15 20 101 0.61 a 
14 186.36 281.10 37 14 20 101 0.65 b 
15 238.42 359.81 530 28 26 132 1. 04 a 
16 241. 60 364.61 72 14 18 79 0.61 b 
17 269.85 407.33 15 25 40 225 0.69 NET< CL 
18 294.85 445.12 166 21 28 130 1. 28 
19 328.03 495.29 9 16 26 118 0.33 NET< CL 
20 338.17 510.61 69 16 22 93 1.14 
21 351.77 531.17 308 22 22 86 1. 26 
22 510.60 771.28 157 18 22 77 2.25 Wide Pk 
23 582.90 880.59 136 16 19 57 1. 34 
24 609.08 920.17 226 19 20 60 1. 37 
25 726.93 1098.33 34 12 17 45 1. 35 
26 911.16 1376.85 84 14 18 52 1. 58 
27 968.89 1464.13 56 13 18 55 1. 80 
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15186-04 analyzed by emm1461 on 04/11/2003 
======~======================================================================== 

, PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
------------------------------~-~-----------------------------------------------

28 1120.26 1692.96 58 13 17 48 1.11 
29 1460.72 2207.68 695 27 10 18 2.05 
30 1764.47 2666.88 31 8 10 17 1. 43 
31 2614.22 3951.53 52 8 6 7 2.59 
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LS186-04 analyzed by emm1461 on 04/11/2003 
******t*********************************************** ************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . ... EMPTY03.BKG (BKG Framatome ANP) 

=============================================================================== 

BACKGROUND SUBTRACT RESULTS 
==============================================:================================= 

ENERGY 
PK# (keV) 

2 62.92 
3 73.25 
5 76.88 
6 86.79 
8 92.77 
9 98.92 

13 185.36 
15 238.42 
16 241.60 
18 294.85 
20 338.17 
21 351.77 
22 510.60 
23 582.90 
24 609.08 
25 726.93 
26 911.16 
27 968.89 
28 1120.26 
29 1460.72 
30 1764.47 
31 2614.22 

OLD NET 
COUNTS 

47 
72 

320 
48 

151 
36 
88 

530 
72 

167 
69 

308 
157 
136 
226 

34 
84 
56 
58 

695 
31 
52 

OLD UN­
CERTAINTY 

15 
26 
28 
19 
31 
25 
15 
28 
14 
21 
16 
22 
18 
16 
19 
12 
14 
13 
13 
27 

8 
8 

OLD 
CR. LEVEL 

21 
41 
35 
29 
47 
41 
20 
26 
18 
28 
22 
23 
22 
19 
20 
17 
18 
18 
17 
10 
10 

6 

NEW NET 
COUNTS 

14 
49 

293 
33 
82 
36 
53 

501 
60 

144 
62 

272 
58 

126 
197 

33 
78 
54 
52 

687 
27 
46 

NEW UN­
CERTAINTY 

15 
26 
28 
19 
31 
25 
16 
28 
14 
21 
16 
22 
19 
17 
19 
12 
14 
13 
13 
27 

8 
8 

NEW 
CR. LEVEL FLAG 

24 NET<CL 
42 
36 
29 
49 
41 NET<CL 
23 
27 
19 
29 
23 
25 
28 
20 
22 
17 
18 
18 
18 
11 
11 

8 
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L5186-04 analyzed by emm1461 on 04/11/2003 
******~************************************************************************ 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/0B/94)} 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ...... B.O 
Minimum Score. ....... 0.50 I Decay Correction. . .. .... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 59.0B 22 Am-241 1 of 3 100.00 1.50 Split 
34 59.08 4 AcTh-228 4 6 of 36 58.95 1. 09 AutoAdd 

3 73.25 49 Pb-214 63 5 of 7 100.00 1. 50 
Tl-208 7 6 of 9 91. 69 1. 42 
Pb-212 136 4 of 6 100.00 1. 00 Matched 
Tl-20B 12 6 of 9 91. 69 1. 42 

4 74.75 192 Pb-212 136 4 of 6 95.97 1. 46 
Tl-208 7 6 of 9 91. 04 0.91 
Pb-214 63 5 of 7 100.00 1. 00 
Tl-20B 12 6 of 9 91. 04 0.91 

5 76.88 293 Pb-212 238 4 of 6 95.97 1. 46 
Tl-20B 12 6 of 9 91. 04 0.91 
Pb-214 111 5 of 7 100.00 1. 00 

6 86.79 33 Cd-l09 1 of 1 100.00 1. 50 
Tl-20B 6 6 of 9 91. 69 1. 42 
Pb-212 124 4 of 6 100.00 1. 00 

7 89.46 53 Cd-109 1 of 1 100.00 1. 50 
8 92.77 42 Th-234 1 of 2 58.74 1.09 Split 

33 92.77 40 AcTh-228 40 6 of 36 65.77 1.16 AutoAdd 
10 121.88 189 Co-57 1 of 4 100.00 1. 00 

Se-75 1 of 5 9.69 0.10 LowScore 
11 128.25 49 AcTh-228 34 6 of 36 72.57 1.23 
13 185.36 53 U-235 1 of 3 100.00 1. 00 

Ra-226 1 of 1 100.00 1.50 Matched 
14 186.36 37 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 50 
15 238.42 501 Pb-212 678 4 of 6 95.97 0.96 
16 241.60 60 Pb-214 71 5 of 7 100.00 1. 50 

La-HO 1 of 15 0.40 0.00 LowScore 
18 294.85 144 Pb-214 157 5 of 7 100.00 1. 50 
20 338.17 62 AcTh-228 81 6 of 36 83.49 1. 33 
21 351.77 272 Pb-214 236 5 of 7 100.00 1. 50 
22 510.60 20 Annil 1 of 1 100.00 1. 50 Split 
32 510.60 37 Tl-208 37 6 of 9 91. 69 1.42 AutoAdd 
23 582.90 126 Tl-208 146 6 of 9 94.46 1. 44 
24 609.08 197 Bi-214 222 3 of 33 81. 87 1. 32 

Ru-103 1 of 2 5.92 0.06 LowScore 
25 726.93 33 Bi-212 1 of 13 100.00 1. 50 
26 911.16 78 AcTh-228 83 6 of 36 80.07 1. 30 
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L5186-04 analyzed by emrn1461 on 04/11/2003 
======F======================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

------------------------------------------------------~------------------------

27 968.89 54 AcTh-228 44 6 of 36 75.63 1.26 
Sb-124 1 of 13 1. 04 0.01 LowScore 

28 1120.26 52 Bi-214 39 3 of 33 74.63 1.25 
29 1460.72 687 K-40 1 of 1 100.00 1. 50 
30 1764.47 27 Bi-214 29 3 of 33 81. 87 1. 32 
31 2614.22 46 Tl-208 45 6 of 9 94.46 1. 44 
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L5186-04 analyzed by emm1461 on 04/11/2003 
******t*********************************************** ************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-04 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 
Sampling Stop: 02/06/2003 12:00:00 
Buildup Time .. O.OOe+OOO Hrs 
Sample Size . . 7.32e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WT5SS003.EFF 
Eff.=1/[3.20E-02*EnA -2.77E+00 

1.0000 

95 % 

Code: 1016203 

Counting Start: 04/11/2003 15:03:18 
Decay Time .. 
Live Time . . 
Real Time . . . 
Spectrum File . 
Type I & II 
Det. Limit Confidence 

1.54e+003 Hrs 
7666 Sec 
7668 Sec 

.1016203.spc 

Interval: 95 % 

3 (Canberra sn 10923049 det#3) 
(450 ml Sand in a WAT5 1.6 g/cc) 
+ 2.47E+02*En A 8.30E-01] 04/30/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: ...•...L5186-04.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Aro-241 59.54 2.99E+01 +- 3.33E+Ol 1.l1E+02 + 
Pb-214 Average: x 3.50E+02 +- 2.41E+01 · · · * 

74.81 1. D. .· · ·· · 
241. 98 3.01E+02 +- 6.95E+Ol 2.04E+02 +* 
295.21 3.29E+02 +- 4.84E+01 1. 37E+02 +* 
351.92 3.68E+02 +- 3.02E+01 7.08E+Ol +* 

Pb-2l2 238.63 4.14E+02 +- 2.30E+01 4.94E+Ol +* 
74.81 1. D. 
77.12 1.0. .· · · · · 

Cd-l09 8S.03 1. D. ·· · · 
Th-234 92.59 2.lSE+02 +- 2.77E+02 9.19E+02 + 
Co-57 122.06 6.7SE+01 +- 9.S7E+00 2.91E+01 +* 
AcTh-228 Average:x 3.10E+02 +- 3.92E+01 *·· · 

129.0S 4.61E+02 +- 2.61E+02 8.56E+02 + 
33S.32 2.64E+02 +- 6.SSE+01 2.09E+02 +* 
911.07 3.10E+02 +- 5.66E+01 1. 57E+02 +* 
969.11 3.S0E+02 +- 9.39E+Ol 2.77E+02 +* 

59.00 3.10E+02 +- 1. 44E+03 4.90E+03 + 
93.35 1.0. ·· · · U-235 lS5.72 3.03E+01 +- 9.03E+OO 2.79E+Ol +* 

Ra-226 lS6.22 3.54E+02 +- 1.30E+02 4.10E+02 + 
Annil 511. 00 1.57E+Ol +- 2.49E+Ol S.33E+Ol + 
Tl-208 Average:x 3.24E+02 +- 3.43E+01 *· · 

583.14 3.17E+02 +- 4.15E+01 1.07E+02 +* 
2614.66 3.3SE+02 +- 6.10E+01 1. 35E+02 +* 
510.84 1. D. · · · ·· · Page 006 



L5186-04 analyzed by emrn1461 on 04/11/2003 
======p======================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Bi-214 Average:x 3.43E+02 +- 3.04E+01 * 
609.31 3.36E+02 +- 3.33E+Ol 8.0SE+01 +* 

1120.29 4.S0E+02 +- 1.12E+02 3.28E+02 +* 
1764.49 3.21E+02 +- 1. 00E+02 2.91E+02 +* 

Bi-212 727.17 2.S3E+02 +- 9.20E+01 2.86E+02 + 
K-40 1460.81 1.05E+04 +- 4.14E+02 3.92E+02 +* 
Ce-144 133.54 N-1.S3E+01 +­ 4.86E+01 1.69E+02r x rbase 
Ce-141 145.44 N-4.20E+01 +­ 4.34E+Ol 1. 52E+02 x 
Se-75 264.65 N 3.68E+01 +­ 1. 35E+Ol 4.24E+01 x 
Cr-51 320.08 N-1.38E+02 +­ 2.82E+02 1. 01E+03 x 
1-131 364.48 N-6.43E+02 +­ 1. 66E+03 5.99E+03 x 
Sb-125 427.89 N-2.73E+01 +­ 2.55E+Ol 9.31E+01 x 
Ag-I08m 433.93 N 6.64E-01 +­ 7.43E+00 2.61E+Ol x 
Be-7 477.59 N-l. 99E+02 +­ 1. 44E+02 5.43E+02 x 
La-140 487.03 N 4.66E+02 +­ 4.89E+02 1. 66E+03 x 
Ru-l03 497.08 N-2.09E+01 +­ 2.26E+01 8.41E+01 x 
Ba-140 537.32 N-4.61E+02 +­ 9.16E+02 3.34E+03 x 

. Cs-134 604.70 N-S.13E+00 +­ 4.25E+Ol 1.42E+02P x PIC 
Ru-106 621. 84 N-2.13E+02 +­ 8.21E+Ol 3.32E+02 x 
Cs-137 661.65 N-1.10E+01 +­ 9.088+00 3.45E+01 x Y. 
Zr-95 724.18 N-8.3SE+01 +­ 5.948+01 2.25E+02L x LHROI 
Nb-95 765.79 N-3.96E+00 +­ 3.768+01 1.34E+02 x 
Co-58 810.76 N 2.83E+00 +­ 1. 74E+Ol 6.17E+Ol x 
Mn-54 834.83 N 1.14E+01 +­ 1. 03E+Ol 3.47E+Ol x 
Ag-llOm 884.67 N 1.44E+01 +­ 1. 248+01 4.21E+Ol x 
Fe-59 1099.22 N-6.17E+01 +­ 5.85E+Ol 2.20E+02 x 
Zn-65 1115.52 N 5.42E+01 +­ 5.S2E+Ol 1. 85E+02P x PIC 
Co-60 1332.49 N-7.S3E+00 +­ 8.60E+00 3.46E+Ol x Y. 
Sb-124 1691. 02 N 6.29E+01 +- 3.51E+01 1. 11E+02 x 

MEASURED TOTAL: 1.32E+04 + 1.148+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

2 62.92 94.49 14 15 24 125 0.S3 Deleted 
9 98.92 148.91 36 25 41 303 1. 04 Deleted 

12 168.70 254.40 2 20 33 206 0.09 Deleted 
17 269.85 407.33 15 25 40 225 0.69 Deleted 
19 328.03 495.29 9 16 26 118 0.33 Deleted 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

35 133.54 201.25 -5N 17 28 175 0.96 NET< CL 
RBase 
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-------------------------------------------------------------------------------

L5186-04 analyzed by emm1461 on 04/11/:W03 
======?===================:==================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

36 145.44 219.24 -19N 20 33 215 0.97 NET< CL 
37 264.65 399.46 38N 14 20 84 1. 07 
38 320.08 483.26 -6N 12 20 81 1.12 NET< CL 
39 364.48 550.38 -4N 10 17 60 1.16 NET< CL 
40 427.89 646.25 -13N 12 21 80 1.21 NET< CL 
41 433.93 655.38 IN 11 18 62 1.21 NET< CL 
42 477.59 721.38 -14N 10 18 58 1. 25 NET< CL 
43 487.03 735.65 ION 10 16 50 1. 26 NET< CL 
44 497.08 750.85 -9N 10 17 52 1.26 NET< CL 
45 537.32 811.68 -5N 10 17 52 1. 30 NET< CL 
46 604.70 913.55 -6N 50 82 107 1.35 NET< CL 

PIC 
47 621. 84 939.46 -23N 9 17 51 1. 37 NET< CL 
48 661.65 999.64 -lIN 9 16 47 1. 40 NET< CL 
49 724.18 1094.17 -20N 14 26 52 1. 45 NET< CL 

LHRoi 
50 765.79 1157.08 -1N 11 18 57 1. 48 NET< CL 
51 810.76 1225.07 2N 9 15 39 1. 52 NET< CL 
52 834.83 1261.45 ION 9 13 30 1. 54 NET< CL 
53 884.67 1336.80 8N 7 11 22 1.58 NET< CL 
54 1099.22 1661.16 -ION 9 16 50 1. 75 NET< CL 
55 1115.52 1685.80 18N 18 29 81 1. 77 NET< CL 

PIC 
56 1332.49 2013.81 -5N 6 10 17 1. 94 NET< CL 
57 1691. 02 2555.84 8N 4 6 6 2.23 
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L5186-04 analyzed by erom1461 on 04/11/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDl Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 15:03:18 
Sampling Stop: 02/06/2003 12:00:00 Decay Time .. 1.54E+03 Hrs 
Buildup Time .. O.OOE+OO Hrs Live Time . . 7666 Sec 
Sample Size .. .... 7.32E-01 kg Real Time .. 7668 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1016203.spc 

Detector #: 3 
Energy (keV) 0.42 + 0.661*Ch + 0.00E+00*ChA2 + 0.00E+00*ChA3 04/11/2003 
FWHM(keV) = 0.84 + O.OOl*En + 7.91E-04*EnA2 + 7.91E-04*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT5SS003.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 3.20e-02*EnA-2.77e+00 + 2.47e+02*EnA 8.30e-01] 04/30/1998 

Library File: SOILA.LIB LSF File: L5186-04.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Am-241 2.99E+01 3.33E+01 < 1.11E+02 5.38E+Ol 1. OOE+OO MEAS + YES 
Pb-214 3.50E+02 2.41E+01 < 7.08E+01 3.36E+01 9.99E-01 MEAS + YES 
Pb-212 4.14E+02 2.30E+01 < 4.95E+01 2.36E+01 1.00E+00 MEAS + YES 
Th-234 2.18E+02 2.77E+02 < 9.19E+02 4.53E+02 9.99E-01 MEAS + YES 
Co-57 6.7SE+01 9.87E+00 < 2.91E+01 1. 41E,+01 8.49E-01 MEAS + YES 
AcTh-228 3.10E+02 3.92E+01 < 1.57E+02 7.31E+01 1. OOE+OO MEAS + YES 
U-235 3.03E+01 9.03E+00 < 2.79E+01 1. 32E+01 1. OOE+OO MEAS + YES 
Ra-226 3.54E+02 1.30E+02 < 4.10E+02 1.92E+02 1.00E+00 MEAS + YES 
Annil 1.57E+01 2.49E+01 < 8.33E+01 4.06E+01 8.S5E-01 MEAS + YES 
Tl-20S 3.24E+02 3.43E+01 < 1.07E+02 5.00E+01 1. OOE+OO MEAS + YES 
Bi-214 3.43E+02 3.04E+01 < 8.05E+01 3.79E+01 9.99E-01 MEAS + YES 
Bi-212 2.53E+02 9.20E+01 < 2.86E+02 1. 33E+02 1.00E+00 MEAS + YES 
K-40 1. 05E+04 4.14E+02 < 3.92E+02 1. 75E+02 1. OOE+OO MEAS + YES 
Ce-144 -1. 53E+01 4.86E+01 < 1.69E+02 8.06E+01 8.55E-01 NET YES 
Ce-141 -4.20E+01 4.34E+01 < 1. 52E+02 7.31E+01 2.55E-01 NET YES 
Se-75 3.68E+01 1.35E+01 < 4.23E+01 1.99E+01 6.90E-01 NET YES 
Cr-51 -1.38E+02 2.82E+02 < 1.01E+03 4.73E+02 2.01E-01 NET YES 
1-131 -6.43E+02 1.66E+03 < 5.99E+03 2.78E+03 3.96E-03 NET YES 
Sb-125 -2.73E+01 2.55E+01 < 9.31E+01 4.37E+01 9.57E-01 NET YES 
Ag-10Sm 6.64E-01 7.43E+00 < 2.61E+01 1. 22E+01 9.99E-01 NET YES 
Be-7 -1. 99E+02 1. 44E+02 < 5.43E+02 2.52E+02 4.35E-01 NET YES 
La-l40 4.66E+02 4.89E+02 < 1. 66E+03 7.67E+02 3.09E-02 NET YES 
Ru-103 -2.09E+01 2.26E+01 < S.41E+01 3.89E+01 3.23E-01 NET YES 
Ba-140 -4.60E+02 9.16E+02 < 3.34E+03 1.54E+03 3.09E-02 NET YES 
Cs-134 -5.13E+00 4.25E+01 < 1. 42E+02 6.99E+01 9.43E-01 NET YES 
Ru-l06 -2.12E+02 8.21E+01 < 3.32E+02 1. 54E+02 8.86E-01 NET YES 
Cs-137 -1.10E+01 9.08E+00 < 3.45E+01 1.59E+01 9.96E-01 NET YES 
Zr-95 -8.35E+01 5.94E+01 < 2.25E+02 1.07E+02 4.99E-01 NET YES 
Nb-95 -3.96E+00 3.76E+01 < 1.34E+02 6.22E+01 2.81E-01 NET YES 
Co-58 2.83E+00 1.74E+01 < 6.17E+01 2.83E+01 5.34E-01 NET YES 
Mn-54 1. 14E+01 1.03E+01 < 3.47E+01 1. 58E+01 8.67E-01 NET YES 
Ag-llOm 1. 44E+01 1. 24E+01 < 4.20E+01 1.86E+01 8.37E-01 NET YES 
Fe-59 -6.17E+01 5.85E+01 < 2.20E+02 1. 02E+02 3.69E-01 NET YES 
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L5186-04 analyzed by emm1461 on 04/11/2003 
Activity Units: pCi/kg 
Nu~lide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
===;=========================================================================== 

Zn-65 5.42E+Ol 5.S2E+Ol < 1.8SE+02 8.83E+Ol 8.34E-Ol NET YES 
Co-60 -7.53E+00 8.60E+OO < 3.46E+Ol 1.52E+Ol 9.77E-Ol NET YES 
Sb-124 6.29E+01 3.51E+01 < 1.11E+02 4.48E+01 4.78E-Ol NET YES 

PERFORMED BY: 
------------------~-------

REVIEWED BY: ___________________________ 
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--------------------------------------------------------------------------------

******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-04 


Sample ID: SOIL/SEDI Duratek Inc COde~7308 
--------------------------------------- ~---------------------------~---------
Sampling Start: 02/06/2003 12:00:00 ~;ounting Start: 04/11/2003 17:37:36 
Sampling Stop: 02/06/2003 12:00:00 I Decay Time. . . . . .. 1.54E+003 Hrs 
Buildup ~ime. . . .. O.OOE+OOO Hrs I ;Live T~me ...... " 20000 Sec 
Sample S~ze ....... 7.32E-001 kg V/Real T~me . . . . . . .. 20018 Sec 
Collection Efficiency. . .. 1.0000 I spc. File .........1017308.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)~ 0.80 + 0.663*Ch + 0.00E+00*ChA 2 + 0.00E+00*Ch A 3 04/11/2003 
FWHM(keV) = 1.19 + O.002*En + 6.36E-04*En A 2 + 0.00E+00*En A 3 03/07/Z003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 0.50 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 61.15 91. 08 56 38 61 754 1.11 a NET< CL 
2 63.95 95.31 178 50 79 1056 1. 55 b 
3 75.41 112.61 525 52 77 1100 1. 31 a 
4 77.72 116.09 720 49 67 917 1.12 b 
5 85.30 127.53 121 60 97 1388 1. 90 a Wide Pk 
6 87.87 131.42 307 51 80 1079 1. 49 b 
7 90.34 135.14 212 56 88 1233 1. 73 c 
8 93.11 139.32 509 68 105 1542 2.23 d Wide Pk 
9 96.35 144.21 2 26 43 462 0.64 e NET< CL 

10 99.54 149.03 67 33 53 617 0.96 f 
11 102.07 152.83 8 43 71 925 1. 20 g NET< CL 
12 106.47 159.49 29 38 62 771 1. 04 h NET< CL 
13 111.06 166.41 59 54 88 1233 1. 66 i NET< CL 
14 119.39 178.98 29 37 61 739 1. 03 a NET< CL 
15 122.68 183.95 647 49 69 887 1. 27 b 
16 129.78 194.66 58 47 77 1003 0.80 NET< CL 
17 137.05 205.63 83 26 39 402 0.65 a MANUAL 
18 143.89 215.96 22 45 73 915 0.49 NET< CL 
19 152.54 229.01 19 43 70 845 1. 47 NET< CL 
20 167.66 251.83 0 42 68 797 0.00 NET< CL 
21 186.68 280.55 332 41 60 658 1. 29 a HiResid 
22 190.30 286.00 7 22 37 329 0.67 b NET< CL 

HiResid 
23 209.75 315.36 128 32 49 488 1.11 a 
24 216.18 325.07 18 39 63 682 1. 53 b NET< CL 
25 226.09 340.02 8 30 49 488 0.22 NET< CL 
26 239.19 359.79 1727 52 52 504 1. 38 a 
27 242.23 364.39 306 43 65 672 1. 81 b 
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=============================================================================== 
PEAK SEARCH RESULTS 


=======================================================================~===~=== 

PK. ENERGY ADDRESS NET!MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
----------------------------------------------------------------------~--------

28 252.36 379.67 26 33 54 492 0.50 NET< CL 
29 259.73 390.79 9 25 41 339 0.43 NET< CL 
30 270.75 407.43 161 31 46 385 1. 39 a 
31 277.77 418.01 56 35 57 513 1. 68 b NET< CL 
32 295.76 445.17 442 37 50 425 1. 41 a 
33 300.59 452.45 53 28 44 364 1. 24 b 
34 315.28 474.64 24 35 57 484 0.84 NET< CL 
35 328.81 495.05 46 33 54 453 1. 32 NET< CL 
36 338.95 510.35 342 38 54 429 1. 33 
37 352.44 530.71 806 42 52 393 1. 38 
38 373.53 562.54 13 17 28 172 0.97 a NET< CL 
39 378.05 569.36 20 15 23 129 0.73 b NET< CL 
40 387.30 583.33 10 18 29 184 0.96 a NET< CL 
41 391. 72 590.00 6 15 24 l38 0.74 b NET< CL 
42 403.22 607.35 23 25 40 272 1. 42 a NET< CL 
43 409.85 617.36 74 18 26 155 0.90 b 
44 445.39 671.00 3 13 21 113 0.76 a NET< CL 
45 452.37 681. 53 11 24 39 264 1. 58 b NET< CL 
46 463.70 698.63 100 25 38 228 1. 73 
47 494.19 744.66 -20 26 44 267 1.16 NET< CL 
48 511.30 770.48 612 36 43 308 2.23 a 
49 513.41 773.65 77 22 33 215 1. 47 b 
50 535.48 806.97 13 17 28 164 1. 70 NET< CL 
51 564.89 851.36 17 25 41 279 1. 43 NET< CL 
52 583.79 879.88 579 33 37 244 1. 55 
53 609.88 919.25 644 37 43 308 1. 55 
54 662.43 998.56 65 25 39 234 2.17 
55 706.52 1065.11 17 17 27 156 0.67 NET< CL 
56 721. 64 1087.93 17 17 28 151 1. 44 a NET< CL 
57 727.74 1097.14 111 18 25 130 1. 25 b 
58 767.22 1156.72 51 28 45 288 1. 49 
59 795.05 1198.72 54 21 33 179 1. 61 
60 861.12 1298.44 95 22 32 164 1. 85 
61 905.03 1364.71 22 15 24 116 1. 57 a NET< CL 
62 911. 86 1375.02 394 26 27 133 1. 70 b 
63 927.56 1398.72 16 12 18 76 1. 00 a NET< CL 
64 934.47 1409.14 35 15 23 107 1. 50 b 
65 965.22 1455.56 90 18 25 116 1. 77 a 
66 969.68 1462.28 250 23 27 130 1. 85 b 
67 1000.34 1508.56 71 21 32 150 3.22 Wide Pk 
68 1081. 81 1631.52 24 23 37 186 2.52 NET< CL 
69 1120.82 1690.39 123 24 36 201 1. 75 
70 1223.13 1844.80 -3 18 30 172 0.20 NET< CL 
71 1238.22 1867.58 47 21 33 202 1. 69 
72 1377.63 2077.99 48 15 22 77 3.77 Wide Pk 
73 1408.82 2125.07 2 14 22 86 0.70 NET< CL 
74 1461.49 2204.55 3142 57 21 69 2.20 
75 1509.26 2276.65 11 12 19 58 1. 71 NET< CL 
76 1588.54 2396.31 45 14 19 57 2.81 
77 1621.47 2446.01 20 7 8 16 1. 35 a 
78 1631.08 2460.51 26 9 13 29 2.30 b 
79 1729.07 2608.40 34 11 15 32 4.38 Wide Pk 
80 1765.13 2662.82 145 15 15 36 2.35 
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--------------------------------------------------------------------------------

================================================~============================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keY) FLAG 

81 1832.06 2763.84 14 9 14 32 1. 24 NET< CL 
82 1847.74 2787.50 19 9 13 31 2.55 
83 2104.32 3174.74 35 10 13 28 3.12 
84 2205.01 3326.71 24 9 13 28 1. 68 
85 2615.18 3945.76 260 18 12 23 3.26 
86 137.07 205.66 15 41 68 849 0.19 NET< CL 

DELETED 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. . .. EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

2 63.95 178 50 79 86 50 81 
3 75.41 525 52 77 489 52 78 
4 77.72 720 49 67 663 50 70 
5 85.30 121 60 97 92 60 98 NET<CL 
6 87.87 307 51 80 268 52 82 
8 93.11 509 68 105 287 68 109 

10 99.54 67 33 53 62 34 54 
18 143.89 22 45 73 -4 45 74 NET<CL 
21 186.68 332 41 60 214 41 64 
26 239.19 1727 52 52 1636 53 56 
27 242.23 306 43 65 264 44 67 
32 295.76 442 37 50 355 37 53 
35 328.81 46 33 54 47 34 54 NET<CL 
36 338.95 342 38 54 323 38 55 
37 352.44 806 42 52 679 43 56 
46 463.70 100 25 38 98 26 39 
48 511.30 612 36 43 107 37 59 
52 583.79 579 33 37 553 34 39 
53 609.88 644 37 43 530 37 48 
58 767.22 51 28 45 42 28 46 NET<CL 
62 911.86 394 26 27 375 26 28 
64 934.47 35 15 23 33 16 24 
66 969.68 250 23 27 238 23 28 
67 1000.34 71 21 32 64 21 33 
69 1120.82 123 25 36 106 25 37 
71 1238.22 47 21 33 45 21 34 
72 1377.63 48 15 22 39 15 23 
74 1461.49 3142 57 21 3097 58 24 
79 1729.07 35 11 15 31 11 15 
80 1765.13 145 15 15 122 15 18 
84 2205.01 24 9 13 17 9 14 
85 2615.18 260 18 12 230 18 16 
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******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .... .ENVA.LIB (Environmental Library (Kocher 1981» 

Library Match Resolution .... 1.00 I Decay Limit (Halflives) .. 8.0 
Minimum Score.. .. 0.50 I Decay Correction. . . .. .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 63.95 86 Th-234 86 2 of 2 100.00 1. 50 
3 75.41 489 Pb-212 322 5 of 6 100.00 1. 00 

Pb-214 117 5 of 7 98.65 0.99 
Tl-208 32 5 of 9 94.86 0.95 

4 77.72 663 Pb-212 561 5 of 6 100.00 1. 50 
Pb-214 210 5 of 7 98.65 0.99 

6 87.87 268 Pb-212 310 5 of 6 100.00 1. 50 
Cd-l09 1 of 1 100.00 1. 50 

7 90.34 212 Unknown 
8 93.11 40 AcTh-228 135 13 of 36 85.31 1.35 Split 

87 93.11 246 Th-234 246 2 of 2 100.00 1.50 AutoAdd 
10 99.54 62 AcTh-228 42 13 of 36 89.19 1. 39 

Np-239 o of o 0.00 Decay 
1121DEsc o of o 0.50 

15 122.68 647 Co-57 673 2 of 4 100.00 1. 50 
17 137.05 83 Co-57 80 2 of 4 100.00 1. 50 
21 186.68 214 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
23 209.75 128 AcTh-228 167 13 of 36 93.74 1. 44 

Np-239 o of o 0.00 Decay 
26 239.19 1636 Pb-212 1858 5 of 6 100.00 1. 50 
27 242.23 264 Pb-214 168 5 of 7 100.00 1. 50 
30 270.75 161 AcTh-228 114 13 of 36 89.19 1. 39 
32 295.76 355 Pb-214 405 5 of 7 100.00 1. 50 
33 300.59 53 Pb-212 110 5 of 6 100.00 1. 50 
36 338.95 323 AcTh-228 316 13 of 36 93.74 1. 44 
37 352.44 679 Pb-214 1036 5 of 7 100.00 1. 50 
43 409.85 74 AcTh-228 52 13 of 36 89.19 1. 39 
46 463.70 98 AcTh-228 100 13 of 36 93.74 1. 44 

Sb-125 1 of 8 12.82 0.13 LowScore 
48 511. 30 107 Annil 1 of 1 100.00 1. 50 

Tl-208 153 5 of 9 97.02 1. 47 
49 513.41 77 Sr-85 1 of 1 100.00 1. 50 
52 583.79 553 Tl-208 523 5 of 9 97.02 1. 47 
53 609.88 530 Bi-214 621 9 of 33 95.22 1. 45 

Ru-l03 1 of 2 5.92 0.06 LowScore 
1121SEsc o of o 0.50 

54 662.43 65 Cs-137 1 of 1 100.00 1. 50 
57 727.74 111 Bi-212 143 2 of 13 100.00 1. 50 
59 795.05 54 AcTh-228 74 13 of 36 93.74 1. 44 
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=============================================================================== 
LIBRARY SEARCH RESULTS 


============================================================================~== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

-----------------------------------------~------------ -------------------------

Cs-134 1 of 9 46.67 0.97 
60 861.12 95 Tl-208 61 5 of 9 97.02 1. 47 
62 911. 86 375 AcTh-228 426 13 of 36 93.74 1. 44 
64 934.47 33 Bi-214 29 9 of 33 93.26 1. 43 
65 965.22 90 AcTh-228 72 13 of 36 90.58 1. 41 
66 969.68 238 AcTh-228 230 13 of 36 92.21 1. 42 
67 1000.34 64 Pa-234 1 of 2 100.00 1. 00 
69 1120.82 106 Bi-214 123 9 of 33 95.22 1. 45 
71 1238.22 45 Bi-214 45 9 of 33 95.22 1. 45 
72 1377.63 39 Bi-214 29 9 of 33 91.16 1. 41 
74 1461.49 3097 K-40 1 of 1 100.00 1. 50 
76 1588.54 45 AcTh-228 35 13 of 36 90.58 1. 41 
77 1621.47 20 Bi-212 15 2 of 13 100.00 1. 50 
78 1631.08 26 AcTh-228 18 13 of 36 89.19 1. 39 
79 1729.07 31 Bi-214 18 9 of 33 89.88 1. 40 
80 1765.13 122 Bi-214 90 9 of 33 91.16 1. 41 
82 1847.74 19 Bi-214 12 9 of 33 91.16 1. 41 
83 2104.32 35 2615SEsc 0 of 0 0.50 
84 2205.01 17 Bi-214 26 9 of 33 95.22 1. 45 
85 2615.18 230 Tl-208 243 5 of 9 97.02 1. 47 
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******************************************************************************* 
SF,::EKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5186-04 

Sample ID: SOIL/SEDI Duratek Inc Code: 1017308 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 17:37:36 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1. 54e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 20000 Sec 
Sample Size . . 7.32e-001 kg Real Time . . 20018 Sec 
Collection Efficiency 1.0000 Spectrum File .1017308.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WT5SS00S.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.18E-03*En A -3.49E+00 + 1.43E+02*EnA 6.59E-Ol] 02/09/1998 

Library File: .......ENVA.LIB (Environmental Library (Kocher 1981)) 
LSF File: . . . . . . . L5186-04. LSF (SOIL/SED!: Duratek Inc) 
================================================================================ 

MEASURED or MDA CONCENTRATIONS 
===========~=================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 
----------------------------------------------~--------------------------------

Th-234 Average: x 4.27E+02 +- 1.90E+02 .· 
63.29 4.27E+02 +- 2.47E+02 8.11E+02 + 
92.59 4.27E+02 +- 2.9SE+02 9.82E+02 + 

Pb-212 Average: x 3.80E+02 +- 1.23E+Ol * 
74.81 I. D. 
77.12 1. D. . . 
87.30 1. D. . . 

238.63 3.83E+02 +- 1. 24E+Ol 2.67E+Ol +* 
300.09 1.86E+02 +- 9.88E+01 3.23E+02 + 

AcTh-228 Average:x 3.59E+02 +- 1.60E+Ol . * · · 
93.35 1.D. . · 
99.45 5.28E+02 +- 2.8SE+02 9.44E+02 + 

209.28 2.80E+02 +- 7.03E+01 2.22E+02 +* 
270.23 5.05E+02 +- 9.56E+Ol 2.95E+02 +* 
338.32 3.69E+02 +- 4.35E+Ol 1.29E+02 +* 
409.51 5.15E+02 +- 1.26E+02 3.85E+02 +* 
463.00 3.54E+02 +- 9.25E+Ol 2.90E+02 +* 
794.70 2.69E+02 +- 1. 06E+02 3.40E+02 + 
911.07 3.37E+02 +- 2.33E+01 5.36E+Ol +* 
964.60 4.48E+02 +- 8.92E+Ol 2.63E+02 +* 
969.11 3.71E+02 +- 3.62E+01 9.32E+01 +* 

1588.00 4.58E+02 +- 1. 39E+02 4.24E+02 +* 
1630.40 5.19E+02 +- 1. 82E+02 5.54E+02 + 

Co-57 Average:x 7.24E+Ol +- 5.34E+00 * ·· 122.06 7.22E+Ol +- 5.49E+00 1. 58E+01 +* 
136.48 7.51E+Ol +- 2.32E+Ol 7.37E+01 +* 

Ra-226 186.22 5.94E+02 +- 1.15E+02 3.61E+02 +* 
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==========~~=================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-214 Average:x 2.43E+02 +­ 1. 25E+01 * 
241.98 3.72E+02 +­ 6.16E+01 1. 92E+02 +* 
295.21 2.21E+02 +­ 2.33E+01 6.78E+01 +* 
351. 92 2.44E+02 +­ 1.54E+01 4.10E+01 +* 

Annil 511.00 2.06E+01 +­ 7.18E+00 2.32E+01 + 
Sr-85 513.99 2.65E+01 +­ 7.51E+00 2.36E+01 +* 
Tl-208 Average:x 3.35E+02 +­ 1.57E+01 * 

583.14 3.39E+02 +­ 2.06E+01 4.99E+01 +* 
860.37 5.11E+02 +­ 1.18E+02 3.62E+02 +* 

2614.66 3.21E+02 +­ 2.50E+01 4.76E+01 +* 
Bi-214 Average: x 2.29E+02 +­ 1.31E+01 * 

609.31 2.19E+02 +­ 1. 53E+01 4.06E+01 +* 
934.06 2.59E+02 +­ 1. 24E+02 4.00E+02 + 

1120.29 2.00E+02 +­ 4.68E+01 1.45E+02 +* 
1238.11 2.33E+02 +­ 1.10E+02 3.58E+02 + 
1377.67 3.07E+02 +­ 1.22E+02 3.88E+02 + 
1729.59 3.95E+02 +­ 1.40E+02 4.30E+02 + 
1764.49 2.97E+02 +­ 3.78E+01 9.39E+01 +* 
1847.42 3.53E+02 +­ 1. 74E+02 5.57E+02 + 
2204.22 1.55E+02 +­ 8.41E+01 2.72E+02 + 

Cs-137 661. 65 1. 55E+01 +­ 5.93E+00 1.91E+01 + 
Bi-212 Average:x 2.10E+02 +­ 3.13E+01 * 

727.17 2.02E+02 +­ 3.34E+01 9.52E+01 +* 
1620.62 2.61E+02 +­ 8.82E+01 2.53E+02 + 

Pa-234 1001. 03 2.02E+03 +­ 6.74E+02 2.14E+03 + 
K-40 1460.81 9.87E+03 +­ 1.83E+02 1. 62E+02 +* 
Am-241 59.54 N 7.11E+01 +­ 2.44E+Ol 7.91E+011 x lbase 
Ce-144 133.54 N-6.50E+01 +­ 3.70E+01 1.27E+021 x Ibase 
Ce-141 145.44 N 1.81E+01 +­ 2.68E+01 8.92E+01 x 
Se-75 264.65 N 2.70E+00 +­ 7.46E+00 2.51E+01 x 
Cr-51 320.08 N-1.78E+02 +­ 1.88E+02 6.46E+02 x 
1-131 364.48 N-l. 38E+03 +­ 1.14E+03 3.95E+03 x 
Sb-125 427.89 N 1. 56E+01 +­ 1.21E+01 4.01E+01 x 
Ag-108m 433.93 N-1.93E+00 +­ 3.90E+00 1. 34E+01 x 
Be-7 477.59 N 5.41E+00 +­ 7.76E+01 2.65E+02 x 
Ru-103 497.08 N-9.05E+00 +­ 1.11E+01 3.87E+01 x 
Ru-106 621. 84 N 5.14E+01 +­ 4.54E+01 1. 51E+02 x 
Zr-95 756.72 N 1. 60E+01 +­ 1.40E+01 4.66E+01 x 
Nb-95 765.79 N 1.51E+01 +­ 1.57E+01 5.26E:+01 x 
Cs-134 795.84 N-5.47E+00 +­ 6.12E+00 2.13E+01P x PIC 
Co-58 810.76 N-8.72E-01 +­ 7.14E+00 2.48E+01 x 
Mn-54 834.83 N 2.44E+00 +­ 4.98E+00 1.69E+01 x 
Ag-II0m 884.67 N-l. 61E+00 +­ 6.54E+00 2.28E+01 x 
Fe-59 1099.22 N 3.42E+01 +­ 2.45E+01 8.11E+01 x 
Zn-65 1115.52 N-l. 21E+01 +­ 2.45E+01 8.28E+01P x PIC 
Co-60 1332.49 N 9.83E-01 +­ 4.65E+00 1.61E+01 x Y. 
Ba-140 1596.49 N 2.61E+02 +­ 1.98E+02 6.56E+02P x PIC 
La-140 1596.49 N 3.00E+02 +­ 2.27E+02 7.54E:+02P x PIC 
Sb-124 1691. 02 N-1.03E+01 +­ 1. 36E+01 5.11£:+01 x 

MEASURED TOTAL: 1.48E+04 +­ 1.29E+03 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 
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-------------------------------------------------------------------------------

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 61.15 91. 08 56 38 61 754 1.11 Deleted 
5 85.30 127.53 92 60 98 1388 1. 90 Deleted 
7 90.34 135.14 212 56 88 1233 1. 73 Unknown 
9 96.35 144.21 2 26 43 463 0.64 Deleted 


11 102.07 152.83 8 43 71 925 1.20 Deleted 

12 106.47 159.49 29 38 62 771 1. 04 Deleted 

13 111.06 166.41 59 54 88 1233 1. 66 Deleted 

14 119.39 178.98 29 37 61 739 1. 03 Deleted 

16 129.78 194.66 58 47 77 1003 0.80 Deleted 

18 143.89 215.96 -4 45 74 915 0.49 Deleted 

19 152.54 229.01 19 43 70 845 1. 47 Deleted 

20 167.66 251.83 0 42 68 797 0.00 Deleted 

22 190.30 286.00 7 22 37 329 0.67 Deleted 

24 216.18 325.07 18 39 63 683 1.53 Deleted 

25 226.09 340.02 8 30 49 488 0.22 Deleted 

28 252.36 379.67 26 33 54 492 0.50 Deleted 

29 259.73 390.79 9 25 41 339 0.43 Deleted 

31 277.77 418.01 56 35 57 513 1. 68 Deleted 

34 315.28 474.64 25 35 57 485 0.84 Deleted 

35 328.81 495.05 47 34 54 453 1. 32 Deleted 

38 373.53 562.54 13 17 28 172 0.97 Deleted 

39 378.05 569.36 20 15 23 129 0.73 Deleted 

40 387.30 583.33 10 18 29 184 0.96 Deleted 

41 391.72 590.00 6 15 24 138 0.74 Deleted 

42 403.22 607.35 23 25 40 272 1. 42 Deleted 

44 445.39 671. 00 3 13 21 113 0.76 Deleted 

45 452.37 681. 53 11 24 39 264 1. 58 Deleted 

47 494.19 744.66 -20 26 44 267 1.16 Deleted 

50 535.48 806.97 13 17 28 164 1. 70 Deleted 

51 564.89 851. 36 17 25 41 279 1. 43 Deleted 

55 706.52 1065.11 17 17 27 156 0.67 Deleted 

56 721. 64 1087.93 17 17 28 151 1. 44 Deleted 

58 767.22 1156.72 42 28 46 288 1. 49 Deleted 

61 905.03 1364.71 22 15 24 116 1. 57 Deleted 

63 927.56 1398.72 16 12 18 76 1. 00 Deleted 

68 1081. 81 1631. 52 24 23 37 186 2.52 Deleted 

70 1223.13 1844.80 -3 18 30 172 0.20 Deleted 

73 1408.82 2125.07 2 14 22 86 0.70 Deleted 

75 1509.26 2276.65 11 12 19 58 1. 71 Deleted 

81 1832.06 2763.84 14 9 14 32 1. 24 Deleted 

83 2104.32 3174.74 35 10 13 28 3.12 2615SEsc 

86 137.07 205.66 15 41 68 849 0.19 Deleted 


===============================================================;=============== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

88 59.54 88.65 116N 40 63 737 1. 24 LBase 
89 133.54 200.34 -74N 42 71 926 1. 30 NET< CL 

LBase 
90 145.44 218.30 27N 40 65 783 1. 31 NET< CL 
91 264.65 398.22 10N 28 45 376 1. 39 NET< CL 
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~=====~========================================================~=============== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
11: (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
--------------------------------------------------------------------~----------

92 320.08 481.87 -28N 29 49 412 1. 43 NET< CL 
93 364.48 548.89 -32N 26 44 336 1. 46 NET< CL 
94 427.89 644.59 29N 22 36 218 1. 50 NET< CL 
95 433.93 653.70 -lIN 23 38 247 1. 51 NET< CL 
96 477.59 719.60 2N 22 35 214 1.53 NET< CL 
97 497.08 749.01 -16N 19 32 200 1. 55 NET< CL 
98 621. 84 937.31 23N 20 32 195 1. 63 NET< CL 
99 756.72 1140.88 20N 17 28 142 1. 72 NET< CL 

100 765.79 1154.56 19N 20 32 186 1. 73 NET< CL 
101 795.84 1199.92 -19N 22 36 179 1. 75 NET< CL 

PIC 
102 810.76 1222.44 -2N 16 27 135 1. 76 NET< CL 
103 834.83 1258.76 9N 18 30 164 1. 77 NET< CL 
104 884.67 1333.98 4N 16 27 134 1. 81 NET< CL 
105 1099.22 1657.79 25N 18 29 142 1. 95 NET< CL 
106 1115.52 1682.40 -18N 36 60 344 1. 96 NET< CL 

PIC 
107 1332.49 2009.86 3N 14 23 99 2.10 NET< CL 
108 1596.49 2408.30 24N 18 29 82 2.28 NET< CL 

PIC 
109 1596.49 2408.30 24N 18 29 82 2.28 NET< CL 

PIC 
110 1691.02 2550.97 6N 8 15 37 2.34 NET< CL 
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******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample 10 : SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 17:37:36 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1.54E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time 20000 Sec 
Sample Size .. . 7.32E-01 kg Real Time 20018 Sec 
Collection Efficiency 1.0000 Spectrum File .1017308.spc 

Detector #: 8 
Energy(keV)= 0.80 + 0.663*Ch + 0.00E+00*Ch A2 + 0.00E+00*Ch A 3 04/11/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA2 + 6.36E-04*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: . .WT5SS008.EFF (450 ml Sand in a WAT5 1.6 g/ec) 
Eff.=l/[ 5.18e-03*EnA-3.4ge+00 + 1.43e+02*EnA 6.5ge-Ol] 02/09/1998 

Library File: ENVA. LIB LSF File: L5186-04. LSE' 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Th-234 4.26E+02 1.90E+02 < 8.11E+02 3.99E+02 1.00E+OO MEAS + YES 
Pb-2l2 3.80E+02 1.23E+01 < 2.67E+Ol 1.31E+Ol 1.00E+OO MEAS + YES 
AeTh-228 3.59E+02 1.59E+01 < 5.36E+01 2.56E+Ol 1.00E+00 MEAS + YES 
Co-57 7.24E+01 5.34E+00 < 1.58E+Ol 7.73E,+OO 8.48E-Ol MEAS + YES 
Ra-226 5.94E+02 1.15E+02 < 3.61E+02 1.77E+02 1.00E+00 MEAS + YES 
Pb-214 2.43E+02 1.26E+01 < 4.10E+01 2.00E+Ol 1.00E+00 MEAS + YES 
Annil 2.06E+Ol 7.18E+00 < 2.32E+01 l.13E+01 8.85E-Ol MEAS + YES 
Sr-85 2.65E+01 7.51E+00 < 2.36E+01 l.13E+01 5.03E-Ol MEAS + YES 
Tl-208 3.35E+02 1.57E+01 < 4.76E+01 2.19E+Ol 1.00E+00 MEAS + YES 
Bi-2l4 2.29E+02 1.31E+01 < 4.06E+Ol 1.97E+01 1.00E+OO MEAS + YES 
Cs-137 1.55E+Ol 5.93E+OO < 1.91E+01 9.23E+OO 9.96E-Ol MEAS + YES 
Bi-212 2.10E+02 3.l3E+01 < 9.52E+01 4.51E+Ol 1.00E+00 MEAS + YES 
Pa-234 2.02E+03 6.74E+02 < 2.14E+03 1.03E+03 1.00E+OO MEAS + YES 
K-40 9.87E+03 1.84E+02 < 1.62E+02 7.69E+01 1.00E+00 MEAS + YES 
Am-24l 7.llE+Ol 2.44E+01 < 7.91E+Ol 3.87E+Ol 1.00E+00 NET YES 
Ce-144 -6.50E+01 3.70E+01 < 1.27E+02 6.22E+01 8.55E-Ol NET YES 
Ce-141 l. 81E+Ol 2.68E+01 < 8.92E+01 4.37E+Ol 2.54E-Ol NET YES 
Se-75 2.70E+00 7.46E+OO < 2.51E+01 1.22E+Ol 6.89E-Ol NET YES 
Cr-5l -l. 78E+02 1.88E+02 < 6.46E+02 3.l4E+02 2.00E-01 NET YES 
1-131 -1.38E+03 1.14E+03 < 3.95E+03 1.92E+03 3.90E-03 NET YES 
Sb-125 1.56E+01 1.21E+Ol < 4.01E+Ol l. 93E+Ol 9.57E-01 NET YES 
Ag-108m -1.93E+00 3.90E+OO < 1.34E+Ol 6.49E+OO 9.99E-Ol NET YES 
Be-7 5.41E+00 7.76E+Ol < 2.65E+02 1.28E+02 4.34E-Ol NET YES 
Ru-103 -9.05E+00 1.11E+Ol < 3.87E+01 1.86E+Ol 3.22E-Ol NET YES 
Ru-106 5.l4E+01 4.54E+Ol < 1.51E+02 7.25E+01 8.86E-Ol NET YES 
Zr-95 1.60E+Ol 1.40E+Ol < 4.65E+01 2.22E+Ol 4.98E-01 NET YES 
Nb-95 1.51E+Ol 1.57E+01 < 5.26E+01 2.52E+01 2.80E-Ol NET YES 
Cs-134 -5.47E+00 6.12E+OO < 2.l3E+01 1.03E+01 9.42E-Ol NET YES 
Co-58 -8.72E-01 7.14E+OO < 2.48E+Ol 1.18E+Ol 5.33E-Ol NET YES 
Mn-54 2.44E+00 4.98E+OO < 1.69E+Ol 8.09E+OO 8.67E-01 NET YES 
Ag-llOm -1.61E+00 6.54E+OO < 2.28E+Ol 1.08E+Ol 8.36E-Ol NET YES 
Fe-59 3.42E+01 2.45E+01 < 8.11E+01 3.87E+01 3.68E-Ol NET YES 
Zn-65 -1.21E+01 2.45E+Ol < 8.28E+Ol 4.05E+Ol 8.33E-Ol NET YES 
Co-60 9.83E-Ol 4.65E+OO < 1.61E+01 7.59E+OO 9.77E-Ol NET YES 
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Activity Units: pCi/kg 
NU?lide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================:================================== 

Ba-140 2.60E+02 1.98E+02 < 6.56E+02 3.13E+02 3.06E-02 NET YES 
La-140 3.00E+02 2.27E+02 < 7.S4E+02 3.60E+02 3.06E-02 NET YES 
Sb-124 -1.03E+Ol 1.36E+Ol < 5.11E+Ol 2.34E+Ol 4.77E-Ol NET YES 

PERFORMED BY: ______________ 

REVIEWED BY: _________________ 
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------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:L:;:5c..:.1=-86-0:::-;:;.5=--________ 	 Count by Date: ________ 
(if required) 

Client: 	 Duratek Inc Delay Date: 
~==~~------------ (if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-2600-040 

Collect Start DaterTime: 

Collect Stop DaterTime: 02-06-03 12:00 
~~~-~-----------

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

Density: 
(if required) 

______ g/mL Total Sample Weight: 
(if required) 

------9 

Total Sample Weight: 
(If required) 

------9 Wet Weight: -----9 

Aliquot Weight: -----9 
Dry Weight: -----9 

VegetationlDried Aquatic Animals Data 
Aliquot Weight: 7fRO? 9 

Wet Weight: -----9 
Filter/Smear Data 

Dry Wei9ht: -----9 
Volume: 

Aliquot Weight: -----9 
Units: 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Gamma spectromet~ Counting 

\DI4~D1Count OaterTime: -4l{\Lftf! IDS] DetNo.:~ Spectrum No.: _____ 

Counted by: 


Recount DaterTime: DetNo.: ___ Spectrum No.: _____ 


Counted by: 


FORM 305.1. Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MOC(S) , Co-60,38;CS-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS186-05 
BMS-2600-040 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

02/06/03 12,00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

9 
g 
9 
kg 

pCi 

760_2 

760.2 
.7602 

WT5S 
SOILA.LIB 
EMPTY 
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******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RE: S U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5186-05 

Sample ID: SOIL/SEDI Duratek Inc Code: 1014104 

----------------------------------------~------------------------------------
Sampling Start: 02/06/2003 12:00:00 I Counting Start: 04/11/2003 10:59:15 
Sampling Stop: 02/06/2003 12:00:00 I )Jecay Time. 1.53E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs VLive Time. 7526 Sec 
Sample Size .. .... 7. 60E-001 kg I Real Time . . . . 7529 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File . . . . .1014104.spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy (keV)= 0.85 + O.662*Ch +-1.27E-07*ChA 2 + 3.49E-11*ChA 3 04/11/2003 
FWHM(keV) = 0.89 + 0.008*En + 5.93E-04*EnA 2 + 0.00E+00*En A 3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.60 I Sigma Multiplier: 1,00 I Search Start/End: 75/4000 

=====================================;=================~======================= 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

----------------------------------------------.--------------------------------­
1 63.88 95.27 46 23 36 268 0.80 
2 75.32 112.57 148 23 32 223 0.83 a 
3 77.51 115.89 191 24 32 223 0.90 b 
4 87.68 131.25 14 25 40 330 0.28 NET< CL 
5 92.66 138.78 60 18 26 170 0.58 a 
6 93.72 140.38 101 16 20 114 0.51 b 
7 122.63 184.08 32 27 43 321 0~58 NET< CL 
8 186.25 280.26 84 24 37 230 1.16 
9 209.77 315.82 48 19 30 162 0.83 

10 239.07 360.12 413 25 24 118 1.10 a 
11 242.19 364.83 101 20 28 142 1. 27 b 
12 295.65 445.66 92 22 33 168 0.91 
13 338.70 510.74 105 18 25 99 1. 29 
14 352.41 531. 47 250 22 26 105 1. 35 
15 462.77 698.32 30 15 23 75 1. 36 
16 511.18 771.51 127 17 22 67 1. 71 
17 583.66 881.10 144 18 21 68 1. 33 
18 609.66 920.40 185 17 17 44 1. 63 
19 727.57 1098.68 27 12 17 45 1.15 
20 911.59 1376.91 112 14 15 36 1. 56 
21 969.17 1463.97 38 12 17 45 1. 01 
22 1461.18 2207.81 601 25 8 12 2.11 
23 1765.28 2667.49 34 8 8 11 2.10 
24 2615.06 3951. 40 42 7 6 5 3.92 
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******~************************************************************************ 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. ... EMPTY04.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY 
PK# (keV) 

1 63.88 
2 75.32 
3 77.51 
4 87.68 
5 92.66 
8 186.25 
9 209.77 

10 239.07 
11 242.19 
12 295.65 
13 338.70 
14 352.41 
15 462.77 
16 511.18 
17 583.66 
18 609.66 
20 911.59 
21 969.17 
22 1461.18 
23 1765.28 
24 2615.06 

OLD NET 
COUNTS 

46 
148 
191 

14 
60 
84 
48 

413 
101 

92 
105 
250 

30 
127 
145 
185 
112 

38 
601 

34 
42 

OLD UN­
CERTAINTY 

23 
23 
24 
25 
18 
24 
19 
25 
20 
22 
18 
22 
15 
17 
18 
17 
14 
12 
25 

8 
7 

OLD 
CR. LEVEL 

36 
32 
32 
40 
26 
37 
30 
24 
28 
33 
25 
26 
23 
22 
21 
17 
15 
17 

8 
8 
6 

NEW NET 
COUNTS 

9 
128 
166 

3 
-24 

47 
46 

382 
88 
73 

100 
214 

28 
17 

135 
160 
107 

36 
593 

30 
35 

NEW UN­
CERTAINTY 

23 
23 
24 
25 
18 
24 
19 
25 
20 
22 
18 
22 
15 
18 
18 
17 
14 
12 
25 

8 
7 

NEW 
CR. LEVEL FLAG 

38 NET<CL 
33 
33 
41 NET<CL 
31 NET<CL 
38 
30 
26 
28 
34 
25 
28 
23 
28 NET<CL 
22 
19 
16 
17 
10 

9 
7 
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*******.************************************************************************ 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives) ... 8.0 
Minimum Score . ... 0.65 I Decay Correction. .. . ... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 75.32 128 Pb-214 82 5 of 7 100.00 1.50 
Pb-214 46 5 of 7 100.00 1. 00 
Pb-212 95 3 of 6 86.53 1. 37 
Tl-208 10 3 of 9 80.26 0.80 
Pb-212 171 3 of 6 90.16 1. 40 

3 77.51 166 Unknown 
Pb-214 82 5 of 7 100.00 1. 00 
Pb-212 171 3 of 6 90.16 1.40 Matched 

6 93.72 101 AcTh-228 46 6 of 36 69.22 0.69 
Th-234 1 of 2 58.74 0.59 LowScore 

8 186.25 47 Ra-226 1 of 1 100.00 1.50 
U-235 1 of 3 100.00 1. 50 

9 209.77 46 AcTh-228 49 6 of 36 79.35 1. 29 
Np-239 o of 0 0.00 Decay 

10 239.07 382 Pb-212 415 3 of 6 90.16 1. 40 
11 242.19 88 Pb-214 57 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
12 295.65 73 Pb-214 152 5 of 7 100.00 1.00 
13 338.70 100 AcTh-228 84 6 of 36 74.81 1. 25 
14 352.41 214 Pb-214 251 5 of 7 100.00 1. 50 
15 462.77 28 AcTh-228 26 6 of 36 74.81 1. 25 

Sb-125 1 of 8 13.67 0.64 LowScore 
17 583.66 135 TI-208 96 3 of 9 84.61 1. 35 
18 609.66 160 Bi-214 207 2 of 33 75.57 1.26 

Ru-103 1 of 2 5.92 0.06 LowScore 
19 727.57 27 Bi-212 1 of 13 100.00 1.50 

Te-129m 1 of 2 18.72 0.69 
20 911.59 107 AcTh-228 106 6 of 36 74.81 1. 25 
21 969.17 36 AcTh-228 67 6 of 36 93.66 1. 44 

Sb-124 1 of 13 1. 04 0.01 LowScore 
22 1461.18 593 K-40 1 of 1 100.00 1. 50 
23 1765.28 30 Bi-214 23 2 of 33 68.00 1.18 
24 2615.06 35 TI-208 49 3 of 9 89.66 1. 40 
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******~************************************************************************ 
S-EEKER FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5186-05 

Sample 10: SOIL/SEDI Duratek Inc Code: 1014104 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 10:59:15 
Sampling Stop: 02/06/2003 12:00:00 Decay Time .. 1.53e+003 Hrs 
Buildup Time .. O.OOe+OOO Hrs Live Time . . 7526 Sec 
Sample Size . . . .. 7.60e-001 kg Real Time .. 7529 Sec 
Collection Efficiency 1. 0000 Spectrum File .1014104.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 4 (Canberra sn 10923050 det#4) 
Efficiency File: WT5SS004.EFF (450 ml in a WAT5 1.6 g/cc) 
Eff.=1/[1.58E-02*En A -3.09E+00 + 2.56E+02*En A 7.93E-01] 02/09/1998 

Library File: ...... SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5186-05.LSF (SOIL/SEDI: Duratek Inc) 
======;======================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA. Flags Notes MDC 
--------------~----------------------------------------------------------------

Pb-214 Average:x 2.84E+02 +- 2.65E+01 * · · 
77.11 1. D. . . . . · · · 

241.98 4.71E+02 +- 1.05E+02 3.18E+02 +* 
295.21 1. 76E+02 +- 5.33E+01 1.68E+02 +* 
351.92 3.06E+02 +- 3.19E+01 8.32E+01 +* 

AcTh-228 Average:x 3.95E+02 +- 3.91E+01 * · · · · 
93.35 I. D. . . · · · 

209.28 3.74E+02 +- 1.58E+02 5.10E+02 + 
338.32 4.51E+02 +- 8.31E+01 2.42E+02 +* 
463.00 4.24E+02 +- 2.21E+02 7.20E+02 + 
911. 07 4.33E+02 +- 5.70E+01 1.38E+02 +* 
969.11 2.58E+02 +- 8.41E+01 2.57E+02 +* 

Ra-226 186.22 4.78E+02 +- 2.46E+02 8.03E+02 + 
Pb-212 238.63 3.36E+02 +- 2.22E+01 4.84E+01 +* 
Tl-208 Average:x 3.08E+02 +- 3.49E+01 * · · 

583.14 3.51E+02 +- 4.63E+01 1. 22E+02 +* 
2614.66 2.50E+02 +- 5.30E+01 1.24E+02 +* 

Bi-214 Average:x 2.90E+02 +- 2.86E+01 *· · · 609.31 2.82E+02 +- 3.01E+01 7.13E+01 +* . . . . 
1764.49 3.65E+02 +- 9.19E+01 2.42E+02 +* 

Bi-212 727.17 2.12E+02 +- 9.16E+01 2.91E+02 + 
K-40 1460.81 9.07E+03 +- 3.83E+02 3.36E+02 +* 
Am-241 59.54 N 7.39E+01 +- 3.44E+01 1.12E+02l x lbase 
Co-57 122.06 N 2.23E+01 +- 8.25E+00 2.64E+01 x 
Ce-144 133.54 N-5.61E+01 +- 6.05E+01 2.12E+02 x 
Ce-141 145.44 N-l.65E+01 +- 4.60E+Ol 1.59E+02 x 
8e-75 264.65 N 8.59E-01 +- 1. 28E+01 4.49E+01 x 
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======~======================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MDC 


Cr-51 320.08 N-9.93E+01 +- 3.28E+02 1. 16E+03 x 
.1-131 364.48 N 5.01E+02 +- 2.10E+03 7.31E+03 x 
Sb-125 427.89 N-2.20E+Ol +- 2.47E+Ol 9.04E+01 x 
Ag-I08m 433.93 N-l.24E+Ol +- 7.55E+OO 2.85E+Ol x 
Be-7 477.59 N-8.89E+01 +- 1.50E+02 5.47E+02 x 
La-l40 487.03 N 7.70E+02 +- 4.86E+02 1.60E+03 x 
Ru-103 497.08 N-7.23E+OO +- 2.40E+Ol 8.66E+01 x 
Ba-140 537.32 N 1.52E+03 +- 9.09E+02 2.98E+03 x 
Cs-134 604.70 N-9.55E+OO +- 8.49E+OO 3.19E+Oll x lbase 
Ru-l06 621.84 N-l.35E+02 +- 9.28E+01 3.53E+02 x 
Cs-137 661.65 N 1.58E+Ol +- 1.03E+Ol 3.41E+Ol x Y. 
Zr-95 724.18 N-3.43E+01 +- 6.17E+01 2.22E+02L x LHROI 
Nb-95 765.79 N-1.17E+Ol +- 2.91E+01 1. 08E+02 x 
Co-58 810.76 N-1.61E+01 +- 1.39E+01 5.46E+Ol x 
Mn-54 834.83 N-1.95E+Ol +- 9.43E+OO 3.81E+01 x 
Ag-llOm 884.67 N 7.22E+00 +- 1.55E+Ol 5.45E+Ol x 
Fe-59 1099.22 N O.OOE+OO +- 4.90E+01 1.78E+02 x 
Zn-65 1115.52 N-6.85E+01 +- 2.64E+01 1.08E+02 x 
Co-60 1332.49 N-4.27E+OO +- 8.61E+OO 3.38E+Ol x Y. 
Sb-124 1691.02 N O.OOE+OO +- 2.21E+01 9.39E+Ol x 

MEASURED TOTAL: 1.14E+04 +- 8.72E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 


# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

===========================================;=================================== 

1 63.88 95.27 9 23 38 268 0.80 Deleted 
3 77.51 115.89 166 24 33 223 0.90 Unknown 
4 87.68 131.25 3 25 41 330 0.28 Deleted 
5 92.66 138.78 -24 18 31 171 0.58 Deleted 
7 122.63 184.08 32 27 43 321 0.58 Deleted 

16 511.18 771.51 17 18 28 67 1. 71 Deleted 
==============================================~================================ 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

25 59.54 88.72 45N 21 33 216 0.98 LBase 
26 122.06 183.23 58N 22 33 222 1. 04 
27 133.54 200.58 -18N 20 33 223 1. 05 NET< CL 
28 145.44 218.57 -7N 20 32 205 1. 06 NET< CL 
29 264.65 398.79 1N 12 20 84 1.17 NET< CL 
30 320.08 482.59 -4N 13 22 89 1. 21 NET< CL 
31 364.49 549.72 3N 13 21 78 1. 25 NET< CL 
32 427.90 645.60 -ION 11 19 68 1. 30 NET< CL 
33 433.94 654.73 -18N 11 19 67 1. 30 NET< CL 
34 477.60 720.74 -6N 10 17 54 1. 34 NET< CL 
35 487.04 735.02 16N 10 15 43 1. 34 
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======~======================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

----------------------------------------------_._------------------------------­
36 497.09 750.21 -3N 10 17 51 1. 35 NET< CL 
37 537.34 811. 06 16N 10 14 38 1. 38 
38 604.73 912.94 -11N 10 17 48 1. 43 NET< CL 

LBase 
39 621. 87 938.86 -14N 10 17 50 1. 44 NET< CL 
40 661.68 999.06 15N 10 15 40 1. 47 
41 724.23 1093.62 -8N 14 25 48 1. 52 NET< CL 

LHRoi 
42 765.84 1156.54 -3N 8 14 39 1. 55 NET< CL 
43 810.82 1224.55 -8N 7 13 32 1. 58 NET< CL 
44 834.77 1260.75 -16N 8 14 41 1. 60 NET< CL 
45 884.62 1336.13 4N 9 14 35 1. 64 NET< CL 
46 1099.25 1660.63 ON 8 13 31 1. 79 NET< CL 
47 1115.56 1685.29 -22N 8 16 47 1. 80 NET< CL 
48 1332.51 2013.29 -3N 6 10 16 1. 95 NET< CL 
49 1691. 07 2555.33 ON 3 5 4 2.20 NET< CL 

c:\seeker\Results\L5186-05.RES Analysis Results Saved. 
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******!************************************************************************ 

SEE K E R A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample 10 : SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 10:59:15 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. . 1.53E+03 Hrs 
Buildup Time .. O.OOE+OO Hrs Live Time . . 7526 Sec 
Sample Size .. .... 7.60E-01 kg Real Time . . 7529 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1014104.spc 

Detector #: 4 
Energy(keV)= 0.85 + 0.662*Ch + -1.27E-07*ChA2 + -1.27E-07*ChA3 04/11/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + S.93E-04*En A 3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WTSSS004.EFF (450 ml in a WAT5 1.6 g/cc) 
Eff.=l/[ 1.58e-02*EnA-3.0ge+00 + 2.56e+02*EnA 7.93e-01] 02/09/1998 . 

Library File: SOILA.LIB LSF File: L5186-05.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
===============================================:==;============================= 
Pb-214 2.84E+02 2.65E+01 < 8.32E+01 3.97E+01 9.99E-01 MEAS + YES 
AcTh-228 3.95E+02 3.91E+01 < 1. 38E+02 6.36E+01 1. OOE+OO MEAS + YES 
Ra-226 4.78E+02 2.46E+02 < 8.03E+02 3.88E+02 1. OOE+OO MEAS + YES 
Pb-212 3.36E+02 2.22E+01 < 4.83E+01 2.30E+01 1.00E+00 MEAS + YES 
Tl-208 3.08E+02 3.49E+01 < 1.22E+02 5.21E+01 1. OOE+OO MEAS + YES 
Bi-214 2.90E+02 2.86E+01 < 7.13E+01 3.33E+01 9.99E-01 MEAS + YES 
Bi-212 2.l2E+02 9.16E+01 < 2.91E+02 1.35E+02 1.00E+00 MEAS + YES 
K-40 9.07E+03 3.83E+02 < 3.36E+02 1. 47E+02 1.00E+00 MEAS + YES 
Am-241 7.39E+01 3.44E+01 < 1.12E+02 5.36E+01 1.00E+00 NET YES 
Co-57 2.23E+01 8.25E+00 < 2.64E+01 1. 27E+01 8.49E-01 NET YES 
Ce-144 -5.61E+01 6.05E+01 < 2.12E+02 1.02E+02 8.55E-01 NET YES 
Ce-141 -1. 65E+01 4.60E+01 < 1.59E+02 7.64E+01 2.55E-01 NET YES 
Se-75 8.59E-01 1. 28E+01 < 4.49E+01 2.11E+01 6.91E-01 NET YES 
Cr-51 -9.93E+01 3.28E+02 < 1.16E+03 5.45E+02 2.02E-01 NET YES 
1-131 5.01E+02 2.10E+03 < 7.31E+03 3.43E+03 4.02E-03 NET YES 
Sb-125 -2.20E+01 2.47E+01 < 9.04E+01 4.22E+01 9.57E-01 NET YES 
Ag-108m -1. 24E+01 7.55E+00 < 2.85E+01 1.33E+01 9.99E-01 NET YES 
Be-7 -8.89E+01 1.50E+02 < 5.47E+02 2.53E+02 4.36E-01 NET YES 
La-140 7.70E+02 4.86E+02 < 1.60E+03 7.34E+02 3.12E-02 NET YES 
Ru-103 -7.23E+00 2.40E+01 < 8.66E+01 4.00E+01 3.24E-01 NET YES 
Ba-140 1.52E+03 9.09E+02 < 2.98E+03 1. 36E+03 3.12E-02 NET YES 
Cs-134 -9.55E+00 8.49E+00 < 3.19E+01 1.48E+01 9.43E-01 NET YES 
Ru-106 -1. 35E+02 9.28E+01 < 3.53E+02 1.64E+02 8.87E-01 NET YES 
Cs-137 1.58E+01 1. 03E+01 < 3.41E+01 1.57E+01 9.96E-01 NET YES 
Zr-95 -3.42E+01 6.18E+01 < 2.22E+02 1. 05E+02 5.00E-01 NET YES 
Nb-95 -1.17E+01 2.91E+01 < 1.08E+02 4.91E+01 2.82E-01 NET YES 
Co-58 -1. 61E+01 1.39E+01 < 5.46E+01 2.47E+01 5.35E-01 NET YES 
Mn-54 -1.95E+01 9.43E+00 < 3.82E+01 1.74E+01 8.68E-01 NET YES 
Ag-110m 7.22E+00 1.55E+01 < 5.45E+01 2.48E+01 8.37E-01 NET YES 
Fe-59 O.OOE+OO 4.90E+01 < 1. 78E+02 8.07E+01 3.70E-01 NET YES 
Zn-65 -6.85E+01 2.64E+01 < 1. 08E+02 4.97E+01 8.34E-01 NET YES 
Co-60 -4.27E+00 8.60E+00 < 3.38E+01 1. 48E+01 9.77E-01 NET YES 
Sb-124 O.OOE+OO 2.21E+01 < 9.38E+01 3.63E+01 4.79E-01 NET YES 
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Activi~y Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ....:;L=5..::..18=..;6-=--=-OS"--________ Count by Date: _______________ 
(If required) 

Client: Duratek Inc Delay Date: 
~~~==-------------

(if required) 
Project: OTHER ENVIRON-DUR 

Sample Matrix: 

Sample Description: BMS-2600-067 

Collect Start Daternme: 

Collect Stop DatefTime: ,..;;0""2,..;;-0;..;,.7....;-0;..;;;3..,..;1..;;;;2...;;:0..:..0_______, 

Product: GAMMA SPECTROMETRY 

Required MDC(s)' CS-137,l.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolidlSedlmentlSoil 

______ g/mLDensity: Total Sample Weight -----g
(if required) (if required) 

Total Sample Weight: -----g Wet Weight: -----9
(if required) 

Dry Weight:Aliquot Weight: -----g -----9 

Aliquot Weight: _7-+-,OS:~:O_g
Veqetatlon/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----g 

Volume:Dry Weight: -----g 

Units:


Aliquot Weight: --------9 

Sample Geometry: 


Work Group 10: Run ID: 


COUNTING INFORMATION 

Gamma Spectrometry Countlnq 

Count Daternme: LlJ1vlJrB t1t-( Det No.: ~. Spectrum No.: ,trt/7'Z0 4 
Counted by: .~ 

Recount Daternme: Det No.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1. Rev.18 

http:L=5..::..18


Frarnatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS186-06 
BMS-2600-067 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

02/07/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
5001 Soil 

Parameter Units Numvalue Textva1ue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

705 

705 
.705 

WT5S 
SOILA.LIB 
EMPTY 
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L5186-06 analyzed by LRH on 04/14/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5186-06 

Sample 10: SOIL/SEDI Duratek Inc Code: 1047204 

Sampling Start: 02/07/2003 12:00:00 Counting Start: 04/14/2003 17:21:23 
Sampling Stop: 02/07/2003 12:00:00 Decay 'rime. 1.59E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 20000 Sec 
Sample Size .. .... 7. 05E-001 kg Real Time ... 20006 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . . . .1047204.spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy(keV)= 0.20 + 0.662*Ch +-1.34E-07*ChA2 + 3.67E-11*Ch A 3 04/14/t003 
FWHM(keV) 0.89 + O.OOB*En + 5.93E-04*EnA2 + 0.00E+00*EnA3 02/24/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COONTS COUNTS (keV) FLAG 

1 63.29 95.37 173 46 72 954 0.97 
2 74.70 112.62 457 41 57 715 0.78 a 
3 77.02 116.13 696 43 57 715 0.89 b 
4 84.13 126.87 113 59 96 1364 1. 88 a Wide Pk 
5 87.13 131.40 292 41 61 758 1.14 b 
6 89.86 135.54 196 30 43 454 0.58 c 
7 92.77 139.93 596 49 70 909 1. 40 d 
8 128.81 194.41 78 41 65 783 0.71 
9 185.77 280.52 294 38 56 582 1. 25 

10 201.98 305.03 16 34 55 564 0.44 NET< CL 
11 209.06 315.73 79 37 59 586 1.14 
12 238.49 360.23 1301 44 42 357 1. 01 a 
13 241.33 364.52 288 37 54 499 1. 42 b 
14 257.84 389.49 24 33 53 451 0.69 NET< CL 
15 270.05 407.94 74 31 49 407 1. 07 
16 277.13 418.65 1 29 47 383 0.05 NET< CL 
17 295.01 445.67 370 29 35 244 1.10 a 
18 299.78 452.89 79 29 45 342 1. 46 b 
19 327.25 494.42 86 28 44 309 1. 42 
20 338.23 511. 02 256 29 39 265 1. 34 
21 351.80 531. 54 720 36 39 245 1. 46 
22 409.37 618.57 29 25 41 265 1. 04 NET< CL 
23 462.88 699.48 78 23 35 191 1. 20 
24 489.02 739.00 -8 23 38 216 0.55 NET< CL 
25 510.78 771.89 432 33 42 245 2.08 Wide Pk 
26 582.95 881. 02 488 29 32 148 1. 36 
27 609.03 920.46 552 30 30 135 1. 53 
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-------------------------------------------------------------------------------

L5186-06 analyzed by LRH on 04/14/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keY) FLAG 

28 661. 48 999.76 7 16 26 126 0.21 NET< CL 
29 726.98 1098.79 120 21 29 124 1. 68 
30 768.15 1161.04 8 18 29 160 0.28 NET< CL 
31 794.47 1200.83 10 18 30 144 0.68 NET< CL 
32 860.12 1300.10 7 17 27 125 0.32 NET< CL 
33 911.05 1377.10 317 25 28 125 1. 59 
34 964.76 1458.31 27 10 15 56 0.85 a 
35 968.63 1464.16 119 18 25 111 1. 80 b 
36 1120.34 1693.54 121 20 27 116 1. 73 
37 1238.45 1872.12 50 19 29 136 1. 52 
38 1377.65 2082.56 31 10 14 34 1.16 
39 1460.60 2207.96 1752 43 16 44 2.13 
40 1764.13 2666.79 80 12 14 32 2.53 
41 2614.58 3951.70 168 15 11 20 2.69 
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L5186-06 analyzed by LRH on 04/14/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

,Background File:. .. . .. EMPTY04.BKG (BKG Frarnatorne ANP) 

===============================================;================================ 
BACKGROUND SUBTRACT RESULTS 

===============================================:================================ 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.29 173 46 72 76 46 74 
2 74.70 457 41 57 403 41 59 
3 77.02 696 43 57 629 44 59 
4 84.13 113 59 96 67 60 98 NET<CL 
5 87.13 292 41 61 264 41 62 
6 89.86 196 30 43 178 30 44 
7 92.77 596 49 70 374 50 75 
9 185.77 294 38 56 196 39 60 


11 209.06 79 37 59 73 37 59 

12 238.49 1301 44 42 1218 44 45 

13 241.33 288 37 54 254 37 55 

17 295.01 370 29 35 319 29 38 

20 338.23 256 29 39 242 29 41 

21 351.80 720 36 39 626 36 44 

23 462.88 78 23 35 74 23 36 

25 510.78 432 33 42 139 34 52 

26 582.95 488 29 32 462 30 33 

27 609.03 552 30 30 485 30 34 

33 911.05 317 25 28 303 25 29 

35 968.63 119 18 25 114 19 25 

36 1120.34 121 20 27 107 20 28 

37 1238.45 50 19 29 47 19 29 

38 1377.65 31 10 14 28 10 14 

39 1460.60 1752 43 16 1731 43 18 

40 1764.13 80 12 14 69 13 16 

41 2614.58 168 15 11 148 15 14 
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L5186-06 analyzed by LRH on 04/14/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 2.00 I Decay Limit (Halflives) . 8.0 
Minimum Score . 0.50 I Decay Correction.. . ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 63.29 76 Th-234 76 2 of 2 100.00 1. 50 
2 74.70 403 Pb-212 311 5 of 6 100.00 1. 50 

Tl-208 21 5 of 9 90.39 0.90 
Pb-214 142 5 of 7 98.65 0.99 
Tl-208 38 5 of 9 90.39 0.90 

3 77.02 629 Pb-212 542 5 of 6 100.00 1. 50 
Pb-214 250 5 of 7 98.65 0.99 

5 87.13 264 Pb-212 286 5 of 6 100.00 1. 50 
Cd-109 1 of 1 100.00 1. 50 

6 89.86 178 Cd-109 1 of 1 100.00 1. 50 
7 92.77 188 AcTh-228 120 10 of 36 78.37 0.78 Split 

43 92.77 186 Th-234 186 2 of 2 100.00 1.50 AutoAdd 
8 128.81 78 AcTh-228 103 10 of 36 94.74 1. 45 
9 185.77 196 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
11 209.06 73 AcTh-228 127 10 of 36 94.74 1. 45 

Np-239 o of 0 0.00 Decay 
12 238.49 1218 Pb-212 1428 5 of 6 100.00 1. 50 
13 241.33 254 Pb-214 159 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
15 270.05 74 AcTh-228 85 10 of 36 91. 09 1. 41 
17 295.01 319 Pb-214 382 5 of 7 100.00 1. 50 
18 299.78 79 Pb-212 82 5 of 6 100.00 1. 50 
19 327.25 86 AcTh-228 65 10 of 36 84.28 1. 34 

Bi-212 2 2 of 13 59.32 1. 09 
La-140 9614 2 of 15 23.26 0.23 LowScore 

20 338.23 242 AcTh-228 222 10 of 36 87.50 1. 37 
21 351.80 626 Pb-214 950 5 of 7 100.00 1. 50 
23 462.88 74 AcTh-228 68 10 of 36 87.50 1. 37 

Sb-125 1 of 8 13.67 0.14 LowScore 
25 510.78 13 Annil 1 of 1 100.00 1.50 Split 
42 510.78 127 Tl-208 127 5 of 9 91.63 1.42 AutoAdd 
26 582.95 462 Tl-208 420 5 of 9 91. 63 1. 42 
27 609.03 485 Bi-214 514 5 of 33 84.34 1. 34 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc o of 0 0.50 

29 726.98 120 Bi-212 4155 2 of 13 81. 27 1. 31 
33 911. 05 303 AcTh-228 223 10 of 36 85.81 1. 36 
34 964.76 27 AcTh-228 47 10 of 36 94.74 1. 45 

Page 004 



-------------------------------------------------------------------------------

L5186-06 analyzed by LRH on 04/14/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


35 968.63 114 AcTh-228 152 10 of 36 91. 09 1. 41 
Sb-124 1 of 13 1. 04 0.01 LowScore 

36 1120.34 107 Bi-214 98 5 of 33 82.57 1.33 
37 1238.45 47 Bi-214 36 5 of 33 79.14 1.29 
38 1377.65 28 Bi-214 23 5 of 33 79.14 1. 29 
39 1460.60 1731 K-40 1 of 1 100.00 1. 50 
40 1764.13 69 Bi-214 72 5 of 33 84.34 1. 34 
41 2614.58 148 Tl-208 167 5 of 9 91. 63 1. 42 
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L5186-06 analyzed by LRH on 04/14/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-06 

Sample 10: SOIL/SEDI Duratek Inc 

Sampling Start: 02/07/2003 12:00:00 
Sampling Stop: 02/07/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 7.0Se-001 kg 
Collection Efficiency . 

Type I 

Cr. Level Confidence Interval: 


Detector #: 
Efficiency File: WT5SS004.EFF 
Eff.=1/[1.58E-02*En A -3.09E+OO 

1.0000 

95 % 

Code: 1047204 

Counting Start: 04/14/2003 17:21:23 
Decay Time. 
Live Time . . 
Real Time . . . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

1. 5ge+003 Hrs 
20000 Sec 
20006 Sec 

.1047204.spc 

Interval: 95 % 

4 (Canberra sn 10923050 det#4) 
(450 ml in a WAT5 1.6 g/cc) 
+ 2.56E+02*EnA 7.93E-Ol] 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5186-06.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
==============~================================================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 Average:x 4.18E+02 +- 1.93E+02 · 
63.29 4.18E+02 +- 2.S3E+02 8.31E+02 + 
92.59 4.18E+02 +- 2.98E+02 9.82E+02 + 

Pb-212 Average:x 4.37E+02 +- 1. 59E+01 * 
74.81 1. D. 
77.12 1.0. · · 
87.30 I. D. · · 

238.63 4.37E+02 +- 1.60E+01 3.35E+01 +* 
300.09 4.38E+02 +- 1. 59E+02 5.14E+02 + 

Cd-l09 88.03 1. D. · 
AcTh-228 Average:x 4.14E+02 +- 2.47E+01 · *· 

93.35 1. D. · · . · 

129.08 3.16E+02 +- 1. 65E+02 5.39E+02 + 
209.28 2.43E+02 +- 1.23E+02 4.02E+02 + 
270.23 3.60E+02 +- 1.51E+02 4.89E+02 + 
327.64 5.44E+02 +- 1.80E+02 5.78E+02 +* 
338.32 4.43E+02 +- 5.35E+01 1. 54E+02 +* 
463.00 4.48E+02 +- 1. 41E+02 4.46E+02 +* 
911. 07 4.97E+02 +- 4.09E+01 1.01E+02 +* 
964.60 2.46E+02 +- 9.59E+Ol 3.00E+02 + 
969.11 3.28E+02 +- 5.37E+Ol 1.53E+02 +* 

Ra-226 186.22 8.05E+02 +- 1.60E+02 5.01E+02 +* 
Pb-214 Average: x 3.53E+02 +- 1. 66E+Ol . . *· · 

241. 98 5.49E+02 +- 8.04E+01 2.45E+02 +* 
295.21 3.12E+02 +- 2.85E+01 7.66E+Ol +* 
351.92 3.62E+02 +- 2.10E+01 S.18E+Ol +* 
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-------------------------------------------------------------------------------

L5186-06 analyzed by LRH on 04/14/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 

ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MDC 


.Annil 511.00 4.15E+OO +­ 1.92E+Ol 6.40E+Ol + 
Tl-208 Average:x 4.70E+02 +- 2.53E+01 * 

583.14 4.88E+02 +- 3.12E+01 7.35E+01 +* 
2614.66 4.35E+02 +- 4.33E+01 8.87E+01 +* 

510.84 I.D. 

Bi-214 Average:x 3.51E+02 +- 1. 93E+Ol 
 * 

609.31 3.47E+02 +- 2.16E+Ol 5.07E+01 +* 
1120.29 3.81E+02 +- 7.03E+Ol 2.07E+02 +* 
1238.11 4.57E+02 +- 1. 87E+02 5.99E+02 + 
1377.67 4.35E+02 +- 1. 58E+02 4.85E+02 + 
1764.49 3.37E+02 +- 6.13E+01 1. 64E+02 +* 

Bi-212 727.17 3.85E+02 +- 6.69E+Ol 1.96E+02 +* 
K-40 1460.81 1.07E+04 +- 2.67E+02 2.40E+02 +* 
Aro-241 59.54 N 3.17E+01 +- 2.42E+Ol 8.00E+Oll x lbase 
Co-57 122.06 N 6.41E+OO +- 5.38E+OO 1.78E+Ol x 
Ce-144 133.54 N-5.76E+01 +- 4.10E+Ol 1. 41E+02r x rbase 
Ce-141 145.44 N 2.48E+01 +- 3.40E+01 1.13E+02 x 
Se-75 264.65 N 1.24E+Ol +- 9.98E+OO 3.31E+01 x 
Cr-51 320.08 N 2.78E+02 +- 2.39E+02 7.94E+02 x 
1-131 364.48 N-6.63E+02 +- 1. 76E+03 6.08E+03 x 
Sb-125 427.89 N-4.47E+00 +- 1.66E+01 5.75E+Ol x 
Ag-108m 433.93 N-1.08E+Ol +- 4.97E+OO 1.81E+01 x 
Be-7 477.59 N-3.72E+01 +- 1.06E+02 3.70E+02 x 
La-140 487.03 N O.OOE+OO +- 3.76E+02 1. 30E+03 x 
Ru-l03 497.08 N 2.04E+01 +- 1. 74E+01 5.81E+01 x 
Ba-140 537.32 N-3.93E+02 +- 6.83E+02 2.41E+03 x 
Cs-134 604.70 N-4.38E-01 +- 2.56E+Ol 8.52E+OIP x PIC 
Ru-106 621.84 N-2.21E+01 +- 6.48E+01 2.26E+02 x 
Cs-137 661.65 N 8.90E+OO +- 7.46E+OO 2.48E+01 x Y. 
Zr-95 724.18 N-7.16E+03 +- 2.46E+03 8.10E+03P x PIC 
Nb-95 765.79 N 8.85E+OO +- 2.36E+01 8.07E+01 x 
Co-58 810.76 N-1.31E+01 +- 1. 02E+01 3.73E+01 x 
Mn-54 834.83 N 8.68E+OO +- 6.42E+OO 2.13E+01 x 
Ag-llOm 884.67 N 1.55E+01 +- 9.86E+00 3.25E+Ol x 
Fe-59 1099.22 N 1.31E+Ol +- 3.49E+01 1. 20E+02 x 
Zn-65 1115.52 N 4.0BE+00 +- 3.61E+01 1.22E+02P x PIC 
Co-60 1332.49 N 2.36E-Ol +- 7.11E+OO 2.51E+01 x Y. 
Sb-124 1691.02 N 1.63E+01 +- 1. 98E+01 6.94E+01 x 

MEASURED TOTAL: 1.44E+04 +- 8.07E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=================================================================~============= 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 


# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

4 84.13 126.87 67 60 98 1364 1. 88 Deleted 

10 201. 98 305.03 16 34 55 564 0.44 Deleted 

14 257.84 389.49 24 33 53 451 0.69 Deleted 

16 277.13 418.65 1 29 47 383 0.05 Deleted 

22 409.37 618.57 29 25 41 265 1. 04 Deleted 
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L5186-06 analyzed by LRH on 04/14/2003 
=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

24 489.02 739.00 -8 23 38 216 0.55 Deleted 

28 661. 48 999.76 7 16 26 126 0.21 Deleted 

30 768.15 1161. 04 8 18 29 160 0.28 Deleted 

31 794.47 1200.83 10 18 30 144 0.68 Deleted 

32 860.12 1300.10 7 17 27 125 0.32 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------~---------------------------------------------------------------------

44 59.54 89.70 48N 36 59 698 0.98 NET< CL 
LBase 

45 122.06 184.21 41N 34 56 625 1. 04 NET< CL 
46 133.54 201.57 -46N 33 55 614 1. 05 NET< CL 

RBase 
47 145.44 219.56 25N 34 55 577 1. 06 NET< CL 
48 264.65 399.78 29N 24 38 286 1.17 NET< CL 
49 320.08 483.58 26N 22 36 237 1. 21 NET< CL 
50 364.49 550.71 -8N 21 35 231 1. 25 NET< CL 
51 427.90 646.59 -SN 19 31 175 1. 30 NET< CL 
52 433.94 655.72 -38N 18 31 170 1. 30 NET< CL 
53 477.60 721. 74 -6N 17 28 150 1. 34 NET< CL 
54 487.04 736.01 ON 17 28 144 1. 34 NET< CL 
55 497.10 751.21 20N 17 27 136 1. 35 NET< CL 
56 537.34 812.06 -9N 16 26 127 1. 38 NET< CL 
57 604.73 913.95 -IN 71 118 273 1. 43 NET< CL 

PIC 
58 621. 87 939.86 -6N 17 28 131 1. 44 NET< CL 
59 661. 69 1000.07 21N 18 28 138 1. 47 NET< CL 
60 724.23 1094.63 -4017N 1379 2270 173 1. 52 NET< CL 

PIC 
61 765.85 1157.56 6N 16 26 133 1. 55 NET< CL 
62 810.70 1225.37 -16N 13 22 95 1. 58 NET< CL 
63 834.77 1261. 77 18N 13 20 81 1. 60 NET< CL 
64 884.63 1337.15 21N 13 21 79 1. 64 
65 1099.26 1661. 66 5N 13 22 86 1. 79 NET< CL 
66 1115.56 1686.32 3N 28 47 215 1. 80 NET< CL 

PIC 
67 1332.53 2014.34 ON 11 19 60 1. 95 NET< CL 
68 1690.97 2556.21 SN 6 9 16 2.20 NET< CL 
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L5186-06 analyzed by LRH on 04/14/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SED1 Duratek Inc 

Sampling Start: 02/07/2003 12:00:00 Counting Start: 04/14/2003 17:21:23 
Sampling Stop: 02/07/2003 12:00:00 Decay Time. . 1. 59E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . . 20000 Sec 
sample Size .. .... 7.0SE-01 kg Real Time .. 20006 Sec 
Collection Efficiency . . 1.0000 Spectrum File .1047204.spc 

Detector #: 4 
Energy(keV)= 0.20 + 0.662*Ch + -1.34E-07*Ch A2 + -1.34E-07*Ch A 3 04/14/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 5.93E-04*En A 3 02/24/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT5SS004.EFF (450 ml in a WAT5 1.6 g/cc) 
Eff.-1/[ 1.58e-02*EnA 3.0ge+00 + 2.56e+02*EnA 7.93e-01] 02/09/1998 

Library File: SOILA.LIB LSF File: L5186-06.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Th-234 4.18E+02 1.93E+02 < S.31E+02 4.0SE+02 1. OOE+OO MEAS + YES 
Pb-212 4.37E+02 1. S9E+Ol < 3.35E+01 1. 63E+Ol 1.00E+OO MEAS + YES 
AcTh-228 4.14E+02 2.48E+Ol < 1.01E+02 4.81E+Ol 1.00E+OO MEAS + YES 
Ra-226 8.05E+02 1.60E+02 < 5.01E+02 2.45E+02 1.00E+00 MEAS + YES 
Pb-214 3.53E+02 1.66E+Ol < 5.18E+01 2.51E+Ol 1. OOE+OO MEAS + YES 
Annil 4.15E+OO 1.92E+Ol < 6.40E+Ol 3.1SE+Ol 8.82E-Ol MEAS + YES 
Tl-208 4.70E+02 2.53E+01 < 7.3SE+01 3.53E+Ol 1. OOE+OO MEAS + YES 
Bi-214 3.51E+02 1.93E+Ol < 5.07E+Ol 2.44E+01 1.00E+00 MEAS + YES 
Bi-212 3.S5E+02 6.69E+Ol < 1. 96E+02 9.36E+Ol 1.00E+00 MEAS + YES 
K-40 1. 07E+04 2.67E+02 < 2.40E+02 1.12E+02 1.00E+OO MEAS + YES 
Am-241 3.17E+Ol 2.42E+Ol < 8.00E+Ol 3.91E+Ol 1. OOE+OO NET YES 
Co-57 6.41E+OO 5.3SE+OO < 1.78E+01 8.70E+OO 8.44E-Ol NET YES 
Ce-144 -S.76E+01 4.10E+Ol < 1.41E+02 6.S9E+Ol 8.SIE-Ol NET YES 
Ce-141 2.48E+Ol 3.40E+01 < 1.13E+02 S.53E+Ol 2.43E-Ol NET YES 
Se-75 1.24E+01 9.98E+00 < 3.31E+OI 1.60E+OI 6.8IE-01 NET YES 
Cr-51 2.78E+02 2.39E+02 < 7.94E+02 3.83E+02 1.90E-Ol NET YES 
1-131 -6.62E+02 1. 76E+03 < 6.08E+03 2.93E+03 3.29E-03 NET YES 
Sb-125 -4.47E+OO 1. 66E+Ol < 5.75E+Ol 2.75E+Ol 9.56E-Ol NET YES 
Ag-I08m -1.08E+OI 4.97E+OO < 1. 81E+Ol 8.67E+OO 9.99E-01 NET YES 
Be-7 -3.72E+Ol 1.06E+02 < 3.70E+02 1.77E+02 4.23E-Ol NET YES 
La-140 O.OOE+OO 3.76E+02 < 1. 30E+03 6.19E+02 2.75E-02 NET YES 
Ru-l03 2.04E+Ol 1. 74E+Ol < 5.8IE+Ol 2.76E+OI 3.llE-OI NET YES 
Ba-140 -3.93E+02 6.84E+02 < 2.41E+03 1.14E+03 2.75E-02 NET YES 
Cs-134 -4.38E-Ol 2.56E+Ol < 8.52E+Ol 4.21E+Ol 9.41E-Ol NET YES 
Ru-106 -2.20E+Ol 6.48E+Ol < 2.26E+02 I.08E+02 8.83E-Ol NET YES 
Cs-137 8.90E+OO 7.46E+OO < 2.48E+01 1.19E+Ol 9.96E-Ol NET YES 
Zr-95 -7.16E+03 2.46E+03 < 8.10E+03 4.04E+03 4.88E-OI NET YES 
Nb-95 8.85E+OO 2.36E+Ol < 8.07E+Ol 3.83E+Ol 2.69E-Ol NET YES 
Co-58 -1.31E+Ol I.02E+Ol < 3.73E+Ol 1.76E+Ol 5.22E-OI NET YES 
Mn-54 8.68E+OO 6.43E+OO < 2.14E+Ol 1. OOE+Ol 8.63E-Ol NET YES 
Ag-llOm 1. 55E+OI 9.86E+OO < 3.25E+Ol 1.52E+Ol 8.32E-Ol NET YES 
Fe-59 1.31E+Ol 3.49E+Ol < 1.20E+02 5.65E+Ol 3.57E-Ol NET YES 
Zn-65 4.08E+OO 3.61E+Ol < 1.22E+02 5.92E+Ol 8.28E-Ol NET YES 
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L5186-06 analyzed by LRH on 04/14/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
================================================================================ 

Co-60 2.36E-01 7.11E+OO < 2.51E+Ol 1.17E+Ol 9.76E-Ol NET YES 

Sb-124 1.63E+Ol 1.98E+Ol < 6.94E+01 3.03E+Ol 4.66E-Ol NET YES 


PERFORMED BY:(fi(t~ 

REVIEWED BY: __________________________ 
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-----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ....::L::=5:...:.1.:.,86:..-.:.,07:-.-________ Count by Date: _________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~-------------
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS·2600-069 

Collect Start Datemme: 

Collect Stop Datemme: 02-07-0312:00 
~~~-~-------

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

LIquid Dats Solid/Sediment/Soil 

_____ g/mLDensity: Total Sample Weight: ------g
(If required) (If required) 

Total Sample Weight: Wet Wei9ht: -----g -----9
(if required) 

Dry Weight:Aliquot Weight: -----9 -----9 

Aliquot Weight: ~(;~Ci..;..:;<_D_ 9 
Veqetatlon/Drled Aquatic Animals Data 

Fllter/Smear Data Wet Weight: -----g 
Volume:Dry Weight: -----g 
Units:

Aliquot Weight: ------9 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

~ 
Count Datemme: ~~~l.rO\,,"'} DetNo.: ___ Spectrum No.: _\_O!_b_orJ(__ 

Counted by: ~ 
Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;CS-137,1100; 

Sample Id L5186-07 Product GAMMA SPECTROMETRY 
Client Id BMS-2600-069 Matrix SaOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 02/07/03 12:00 

Parameter Units Numvalue Textvalue Datevalue 
==-===================================================================================-==============-=-=======--=====--=====-=== 
Sample Weight 6639 
Sample weight-Dry 9 
Aliquot weight: g 663 
FINAL WEIGHT kg .663 
Container WTSS 
LIBRARY SOlLA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pei 
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L5186-07 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 
SEE~ER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5186-Cl7 

Sample ID: SOIL/SEDI Duratek Inc Code: 1016008 
_____________________________________-t________________ _______________________ _ 
Sampling Start: 02/07/2003 12:00:00 I Counting Start: 04/11/2003 14:31:54 
Sampling Stop: 02/07/2003 12:00:00 I Decay Time. 1.51E+003 Hrs 
Buildup Time. . O. OOE+OOO Hrs;f Live Time 9775 Sec 
Sample Size.. . ... 6.63E-001 kg I Real Time .. . 9785 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .. . .1016008.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= -0.01 + 0.663*Ch + 0.00E+00*ChA2 + 0.00E+00*Ch A 3 04/11/2003 
FWHM(keV) = 1.19 + 0.002*En + 6.36E-04*EnA2 + 0.00E+00*En A3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.09 95.22 93 41 65 671 1. 24 
2 74.62 112.62 355 48 73 852 1. 62 a 
3 76.87 116.01 463 42 59 639 1. 24 b 
4 84.00 126.78 39 28 45 445 0.78 a NET< CL 
5 86.88 131.13 121 34 53 556 1. 05 b 
6 92.86 140.14 148 45 71 804 0.81 
7 104.44 157.63 -38 44 72 774 1. 07 NET< CL 
8 185.70 280.26 206 39 60 538 1. 51 
9 208.87 315.22 66 30 48 396 1. 20 

10 238.42 359.83 1079 41 40 296 1. 28 a 
11 241. 31 364.19 265 34 50 395 1. 63 b 
12 270.28 407.90 78 30 47 324 1.16 
13 277.71 419.12 101 28 43 295 1. 61 
14 294.98 445.18 403 30 36 222 1. 58 a 
15 299.98 452.72 68 17 24 127 0.82 b 
16 327.78 494.68 59 25 39 247 0.78 
17 338.13 510.31 183 27 38 235 1. 27 
18 351.75 530.86 588 35 40 242 1. 29 
19 462.43 697.89 74 22 34 166 1. 03 
20 510.67 770.70 342 26 31 162 2.13 
21 582.88 879.67 386 26 28 128 1. 62 
22 609.15 919.32 576 30 29 142 1. 81 
23 727.29 1097.61 101 20 28 118 2.15 
24 768.63 1160.00 60 18 27 117 2.28 
25 794.54 1199.09 34 15 23 90 1.18 
26 860.76 1299.04 32 14 21 80 2.81 Wide Pk 
27 911.17 1375.11 266 21 22 77 1. 80 
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-------------------------------------------------------------------------------

L5186-07 analyzed by emm1461 on 04/11/2003 
====================================;========================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
jf: (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 968.78 1462.05 110 21 31 154 l. 51 
29 1119.90 1690.12 108 19 26 98 l. 90 
30 1238.05 1868.43 39 16 25 109 3.43 Wide Pk 
31 1460.73 2204.48 1490 40 14 32 2.19 
32 1729.17 2609.61 22 8 11 20 2.00 
33 1764.65 2663.15 100 12 12 22 2.54 
34 2614.30 3945.41 145 13 8 9 2.78 
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L5186-07 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEfCER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:. .. . . EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# ( keY) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.09 93 41 65 49 41 66 NET<CL 
2 74.62 355 48 73 337 48 74 
3 76.87 463 42 59 435 42 60 
4 84.00 39 28 45 25 28 46 NET<CL 
5 86.88 121 34 53 102 34 54 
6 92.86 148 45 71 39 45 74 NET<CL 
8 185.70 207 39 60 149 40 62 


10 238.42 1079 41 40 1034 41 42 

11 241.31 265 34 50 244 35 51 

14 294.98 403 30 36 361 30 38 

16 327.78 59 25 39 60 25 40 

17 338.13 183 27 38 174 27 39 

18 351. 75 588 35 40 526 35 43 

19 462.43 74 22 34 72 22 34 

20 510.67 342 26 31 95 27 41 

21 582.88 387 26 28 374 26 29 

22 609.15 576 30 29 520 30 32 

24 768.63 60 18 27 54 18 28 

27 911.17 266 21 22 257 21 23 

28 968.78 110 21 31 104 21 31 

29 1119.90 109 19 26 100 19 26 

30 1238.05 39 16 25 38 16 25 

31 1460.73 1490 40 14 1468 40 16 

32 1729.17 22 8 11 20 8 12 

33 1764.65 100 12 12 88 12 13 

34 2614.30 145 13 8 130 13 10 
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L5186-07 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEE,KER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

****************************************************** ************************* 

Library File:.. . SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) . .. . 8.0 

Minimum Score .. .. .. 0.50 I Decay Correction. . ... . ON 


=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 
No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

2 74.62 337 Pb-212 202 5 of 6 100.00 1. 50 
Tl-208 11 8 of 9 99.30 0.99 
Pb-214 99 5 of 7 98.65 0.99 
Tl-208 20 8 of 9 99.30 0.99 

3 76.87 435 Pb-212 357 5 of 6 100.00 1. 50 
Tl-208 20 8 of 9 99.30 0.99 
Pb-214 178 5 of 7 98.65 0.99 

5 86.88 102 Pb-212 201 5 of 6 100.00 1. 50 
Tl-208 11 8 of 9 99.30 1. 49 
Cd-l09 1 of 1 100.00 1. 50 

8 185.70 149 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 100.00 1. 00 

9 208.87 66 AcTh-228 96 8 of 36 96.44 1. 46 
Np-239 o of 0 0.00 Decay 

10 238.42 1034 Pb-212 1123 5 of 6 100.00 1. 50 
11 241. 31 244 Pb-214 142 5 of 7 100.00 1. 50 

La-HO 1 of 15 0.40 0.00 LowScore 
12 270.28 78 AcTh-228 67 8 of 36 79.99 1. 30 
13 277.71 101 Tl-208 44 8 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.05 LowScore 
Np-239 o of 0 0.00 Decay 
Se-75 1 of 5 14.63 0.15 LowScore 

14 294.98 361 Pb-214 319 5 of 7 100.00 1. 50 
15 299.97 68 Pb-212 70 5 of 6 100.00 1. 50 
16 327.78 60 AcTh-228 52 8 of 36 79.99 1. 30 

Bi-212 2 2 of 13 59.32 1. 09 
La-140 9606 2 of 15 23.26 0.23 LowScore 

17 338.13 174 AcTh-228 186 8 of 36 81. 82 1. 32 
18 351. 75 526 Pb-214 667 5 of 7 100.00 1. 50 
19 462.43 72 AcTh-228 57 8 of 36 78.66 1. 29 

Sb-125 1 of 8 13.67 a . 14 LowScore 
20 510.67 95 Tl-208 96 8 of 9 100.00 1.50 

Annil 1 of 1 100.00 1. 50 
21 582.88 374 Tl-208 308 8 of 9 100.00 1.50 
22 609.15 520 Bi-214 504 6 of 33 81. 52 1. 32 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc . o of a 0.50 

23 727.29 101 Bi-212 3240 2 of 13 81. 27 1. 31 
24 768.63 54 Bi-214 48 6 of 33 81. 52 1. 32 
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L5186-07 analyzed by ernm1461 on 04/11/2003 
================;============================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. ( keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

----------------------------------------------_._------------------------------­

25 794.54 34 AcTh-228 43 8 of 36 88.56 1. 39 
Cs-134 1 of 9 46.67 0.97 

26 860.76 32 Tl-208 39 8 of 9 100.00 1. 50 
27 911.17 257 AcTh-228 208 8 of 36 79.99 1. 30 
28 968.78 104 AcTh-228 140 :3 of 36 88.56 1. 39 

Sb-124 1 of 13 1. 04 0.01 LowScore 
29 1119.90 100 Bi-214 114 6 of 33 84.59 1. 35 
30 1238.05 38 Bi-214 42 6 of 33 84.59 1. 35 
31 1460.73 1468 K-40 1 of 1 100.00 1. 50 
32 1729.17 20 Bi-214 17 6 of 33 81. 52 1. 32 
33 1764.65 88 Bi-214 87 6 of 33 81. 52 1. 32 
34 2614.30 130 Tl-208 165 8 of 9 100.00 1. 50 
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L5186-07 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEr;:ER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-07 

Sample 10: SOIL/SED1 Duratek Inc Code: 1016008 

Sampling Start: 02/07/2003 12:00:00 Counting Start: 04/11/2003 14:31:54 
Sampling Stop: 02/07/2003 12:00:00 Decay Time. . 1. 51e+003 Hrs 
Buildup Time .. O.OOe+OOO Hrs Live Time . . 9775 Sec 
Sample Size . . 6.63e-001 kg RealTime.. 9785 Sec 
Collection Efficiency 1.0000 Spectrum File . .1016008.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WT5SS008.EFF (450 m1 Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.18E-03*En A -3.49E+OO + 1.43E+02*En A 6.59E-Ol] 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .•.....L5186-07.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 5.46E+02 +- 2.14E+01 * 
74.81 1.D. 
77.12 1. D. · · 
87.30 1. D. . . ·· 

238.63 5.46E+02 +- 2.17E+Ol 4.57E+Ol +* 
300.09 5.46E+02 +- 1.33E+02 4.03E+02 +* 

Ra-226 186.22 9.32E+02 +- 2.48E+02 7.93E+02 +* 
AcTh-228 Average:x 4.72E+02 +- 3.06E+Ol *· 
209.28 3.25E+02 +- 1. 51E+02 4.91E+02 + 

270.23 5.51E+02 +- 2.11E+02 6.81E+02 + 
327.64 5.40E+02 +- 2.28E+02 7.37E+02 + 
338.32 4.48E+02 +- 7.00E+Ol 2.08E+02 +* 
463.00 5.92E+02 +- 1.82E+02 5.75E+02 +* 
794.70 3.80E+02 +- 1.68E+02 5.38E+02 + 
911.07 5.21E+02 +- 4.31E+01 9.88E+01 +* 
969.11 3.67E+02 +- 7.55E+01 2.28E+02 +* 

Pb-214 Average:x 4.65E+02 +- 2.28E+01 . . *· 

241.98 7.77Et02 +- 1.10E+02 3.31E+02 +* 
295.21 5.06E+02 +- 4.19E+01 1.10E+02 +* 
351.92 4.26E+02 +- 2.81E+Ol 7.15E+01 +* 

Tl-208 Average:x 4.72E+02 +- 2.66E+Ol . *· 

277.35 1.07E+03 +- 2.98E+02 9.43E+02 +* 
510.84 1. D. · · 
583.14 5.18E+02 +- 3.61E+Ol 8.34E+Ol +* 
860.37 3.88E+02 +- 1.72E+02 5.50E+02 + 

2614.66 4.08E+02 +- 4.07E+01 7.23E+Ol +* 
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LS186-07 analyzed by emm1461 on 04/11/2003 
=================================~============================================= 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Bi-214 Average:x 4.82E+02 +- 2.42E+Ol * 
609.31 4.85E+02 +- 2.81E+01 6.28E+01 +* 
768.36 5.42E+02 +- 1.84E+02 5.82E+02 + 

1120.29 4.27E+02 +- 8.05E+01 2.36E+02 +* 
1238.11 4.44E+02 +- 1.91E+02 6.12E+02 + 
1729.S9 5.70E+02 +- 2.45E+02 7.63E+02 + 
1764.49 4.B7E+02 +- 6.86E+01 1. 63E+02 +* 

Bi-212 727.17 4.14E+02 +- B.02E+01 2.37E+02 +* 
K-40 1460.81 1.06E+04 +- 2.85E+02 2.51E+02 +* 
Am-241 59.54 N-l.38E+Ol +- 5.84E+01 1.97E+02L x LHROI 
Co-S7 122.06 N 8.29E+00 +- 7.55E+00 2.51E+01 x 
Ce-144 133.54 N-5.14E+01 +- 5.98E+01 2.05E+02 x 
Ce-141 145.44 N-1.92E+01 +- 4.44E+Ol 1.51E+02 x 
Se-75 264.65 N-2.18E+Ol +- 1.28E+01 4.53E+01l x lbase 
Cr-S1 320.08 N 3.27E+Ol +- 2.88E+02 9.82E+02 x 
I 131 364.48 N-2.49E+02 +- 1.59E+03 5.50E+03 x 
Sb-12S 427.89 N-l.02E+00 +- 2.27E+01 7.80E+01 x 
Ag-108m 433.93 N-1.10E+01 +- 6.81E+OO 2.44E+01 x 
Be-7 477.59 N-9.21E+01 +- 1.35E+02 4.75E+02 x 
La-140 487.03 N-2.09E+Ol +- 3.88E+02 1.35E+03 x 
Ru-103 497.08 N-9.68E-01 +- 1.76E+01 6.16E+01 x 
Ba-140 537.32 N 5.30E+02 +- 7.22E+02 2.45E+03 x 
Cs-134 604.70 N 4.67E+01 +- 2.89E+01 9.52E+01P x PIC 
Ru-106 621.84 N 2.52E+01 +- 7.68E+01 2.64E+02 x 
Cs-137 661.65 N 5.38E+OO +- 8.12E+00 2.76E+01 x Y. 
Zr-95 724.18 N-6.91E+03 +- 3.00E+03 9.88E+03P x PIC 
Nb-95 765.79 N 4.66E+01 +- 3.72E+01 1.24E+02P x PIC 
Co-S8 810.76 N-1.65E+01 +- 1.19E+01 4.39E+01 x 
Mn-54 834.83 N 9.I7E+OO +- 8.58E+OO 2.88E+01 x 
Ag-110m 884.67 N 9.06E-Ql +- 1.0IE+01 3.56E+Ol x 
Fe-59 1099.22 N 1.S4E+01 +- 3.51E+01 1.22E+02 x 
Zn-65 1115.52 N-6.02E+01 +- 3.80E+Ol 1.33E+02P x PIC 
Co-60 1332.49 N-7.40E+00 +- 7.02E+OO 2.63E+01 x Y. 
Sb-124 1691.02 N 1.43E+Ol +- 2.53E+01 8.95E+Ol x 

MEASURED TOTAL: 1.43E+04 +- 7.38E+02 pCi/kg a.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

===~=========================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.09 95.22 49 41 66 671 1. 24 Deleted 
4 84.00 126.78 25 28 46 445 0.78 Deleted 
6 92.86 140.14 39 45 74 S04 O.Sl Deleted 
7 104.44 157.63 -38 44 72 774 1. 07 Deleted 
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-------------------------------------------------------------------------------

L5186-07 analyzed by ernm1461 on 04/11/2003 
=============================================================================== , 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

35 59.54 89.87 -ION 42 70 450 1. 24 NET< CL 
LHRoi 

36 122.06 184.22 33N 30 49 435 1. 29 NET< CL 
37 133.54 201. 54 -26N 30 50 470 1. 30 NET< CL 
38 145.44 219.50 -13N 30 50 448 1. 31 NET< CL 
39 264.65 399.41 -36N 21 36 240 1. 39 NET< CL 

LBase 
40 320.08 483.06 2N 21 34 194 1. 43 NET< CL 
41 364.48 550.07 -3N 18 30 153 1. 46 NET< CL 
42 427.89 645.76 -IN 19 31 160 1. 50 NET< CL 
43 433.93 654.88 -29N 18 30 158 1. 51 NET< CL 
44 477.59 720.77 -12N 17 28 137 1. 53 NET< CL 
45 487.03 735.02 -IN 15 25 111 1. 54 NET< CL 
46 497.08 750.18 -IN 14 22 100 1. 55 NET< CL 
47 537.32 810.91 11N 15 24 111 1.57 NET< CL 
48 604.70 912.60 lOON 62 101 210 1. 62 NET< CL 

PIC 
49 621. 84 938.47 5N 15 25 114 1. 63 NET< CL 
50 661.65 998.55 ION 15 24 109 1. 66 NET< CL 
51 724.18 1092.91 -3149N 1366 2250 173 1. 70 NET< CL 

PIC 
52 765.79 1155.71 27N 21 34 135 1. 73 NET< CL 

PIC 
53 810.76 1223.58 -17N 12 21 83 1. 76 NET< CL 
54 834.83 1259.90 15N 14 22 91 1. 77 NET< CL 
55 884.67 1335.12 1N 11 18 62 1. 81 NET< CL 
56 1099.22 1658.91 5N 12 19 62 1. 95 NET< CL 
57 1115.52 1683.51 -40N 25 42 166 1. 96 NET< CL 

PIC 
58 1332.49 2010.95 -ION 9 16 50 2.10 NET< CL 
59 1691. 02 2552.03 4N 7 11 22 2.34 NET< CL 
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L51B6-07 analyzed by emm1461 on 04/11/2003 
******************************************************************************* , 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 02/07/2003 12:00:00 Counting Start: 04/11/2003 14:31:54 
Sampling Stop: 02/07/2003 12:00:00 Decay Time. . 1. 51E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 9775 Sec 
Sample Size .. .... 6.63E-Ol kg Real Time . . 9785 Sec 
Collection Efficiency . . 1.0000 Spectrum File . .1016008.spc 

Detector #: B 
Energy(keV)= -0.01 + 0.663*Ch + 0.OOE+OO*Ch A 2 + 0.00E+00*Ch A 3 04/11/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA 2 + 6.36E-04*En A 3 03/07/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT5SS00B.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=l/[ 5.18e-03*EnA-3.4ge+00 + 1.43e+02*EnA 6.5ge-01] 02/09/1998 

Library File: SOILA.LIB LSF File: L5186-07.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 5.46E+02 2.14E+01 < 4.S7E+Ol 2.21E+Ol 1.00E+OO MEAS + YES 
Ra-226 9.32E+02 2.4BE+02 < 7.93E+02 3.88E+02 1. OOE+OO MEAS + YES 
AcTh-228 4.72E+02 3.06E+Ol < 9.8BE+01 4.66E+Ol 1.OOE+OO MEAS + YES 
Pb-214 4.65E+02 2.28E+Ol < 7.15E+Ol 3.47E+01 1. OOE+OO MEAS + YES 
Tl-208 4.72E+02 2.66E+Ol < 7.22E+Ol 3.19E+Ol 1. OOE+OO MEAS + YES 
Bi-214 4.82E+02 2.42E+Ol < 6.2BE+Ol 3.01E+Ol 1.00E+OO MEAS + YES 
Bi-212 4.14E+02 8.02E+01 < 2.37E+02 1.13E+02 1. OOE+OO MEAS + YES 
K-40 1.06E+04 2.85E+02 < 2.52E+02 l.l6E+02 1.00E+00 MEAS + YES 
Am-241 -1.38E+01 5.B4E+01 < 1.97E+02 9.66E+Ol 1. OOE+OO NET YES 
Co-57 8.29E+00 7.55E+OO < 2.50E+Ol 1.22E+Ol 8.51E-Ol NET YES 
Ce-144 -5.14E+Ol 5.98E+01 < 2.0SE+02 9.97E:+Ol 8.57E-01 NET YES 
Ce-141 -1.92E+Ol 4.44E+01 < 1. 51E+02 7.35E+Ol 2.60E-01 NET YES 
Se-75 -2.18E+01 1.28E+01 < 4.53E+01 2.18E+01 6.94E-01 NET YES 
Cr-51 3.27E+01 2.88E+02 < 9.82E+02 4.72E+02 2.06E-Ol NET YES 
1-131 -2.49E+02 1.59E+03 < 5.50E+03 2.63E+03 4.32E-03 NET YES 
Sb-125 -1.02E+00 2.27E+01 < 7.80E+01 3.73E+01 9.58E-Ol NET YES 
Ag-108m -1.10E+01 6.81E+OO < 2.44E+01 1.17£+01 9.99E-01 NET YES 
Be-7 -9.21E+01 1.35E+02 < 4.75E+02 2.27E+02 4.41E-Ol NET YES 
La-140 -2.09E+01 3.88E+02 < 1. 35E+03 6.39£+02 3.26E-02 NET YES 
Ru-103 -9.68E-Ol 1. 76E+Ol < 6.l6E+01 2.90£+01 3.29E-Ol NET YES 
Ba-140 5.30E+02 7.22E+02 < 2.45E+03 1.16E+03 3.26E-02 NET YES 
Cs-134 4.67E+01 2.89E+Ol < 9.52E+Ol 4.70E+01 9.43E-Ol NET YES 
Ru-106 2.51E+01 7.68E+01 < 2.64E+02 1.25E+02 8.88E-Ol NET YES 
Cs-137 5.38E+00 8.12E+00 < 2.76E+Ol 1.31E+Ol 9.96E-Ol NET YES 
Zr-95 -6.91E+03 3.00E+03 < 9.88E+03 4.94E+03 5.05E-Ol NET YES 
Nb-95 4.66E+01 3.72E+01 < 1.24E+02 5.98E+01 2.87E-Ol NET YES 
Co-58 -1.65E+Ol 1. 19E+Ol < 4.39E+01 2.06E+01 5.39E-Ol NET YES 
Mn-54 9.17E+00 8.58E+00 < 2.88E+01 1. 36E+01 8.69E-01 NET YES 
Ag-llOm 9.06E-Ol 1.01E+Ol < 3.56E+01 1.66E+01 8.39E-01 NET YES 
Fe-59 1.54E+01 3.51E+Ol < 1. 22E+02 5.67E+Ol 3.75E-01 NET YES 
Zn-65 -6.02E+Ol 3.80E+01 < 1. 33E+02 6.44E:+01 8.36E-01 NET YES 
Co-60 -7.40E+OO 7.02E+00 < 2.63E+Ol 1.22E:+Ol 9.78E-01 NET YES 
Sb-124 1.43E+Ol 2.53E+01 < 8.95E+Ol 3.99E:+01 4.83E-Ol NET YES 
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L5186-07 analyzed by emm1461 on 04/11/2003 
Activity, Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

PERFORMED BY: ______________________________ 

REVIEWED BY: _____________________________ 
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---------------------

---

, . 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: Count by Date: ________ 
(If required) 

Client: Delay Date: 
(If required) 

Project: OTHER ENVIRON·DUR 

Sample Matrix: Soil 

Sample Description: 

Col/ect Start DatefTime: 

Collect Stop DatefTime: ...;:0;.:;2:....;-0;;..,:6:....;-0;;..,:3;...1::..;:2;;,;.;:0;;..,:0:....-______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolidlSediment/Soll 

________ 9/mLDensity: Total Sample Weight: ------9 
(if required) (if required) 

Total Sample Weight: _________ g Wet Weight: -----g
(if required) 

Dry Weight: ------9Aliquot Weight: ------g 
f..p{J(p.OAliquot Weight: ----'=----=----- 9Vegetation/Dried Aguatlc Animals Data 

Filter/Smear Data Wet Weight: ------9 
Volume:

Dry Weight: --------9 

Units:


Aliquot Wei9ht: ---------9 

Sample Geometry: 

Work Group 10: Run 10: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatefTime: ~\i\O~ctrn Det No.: ~ Spectrum No.: l () (?,Ol"
\' Q)2th

Counted by: 

j 


Recount DatefTime: DetNo.: ___ Spectrum No.: ______ 


Counted by: 

FORM 305.1. Rev. 18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,1100; 

Sample Id LS186-08 Product GAMMA SPECTROMETRY 
Client Id BMS-2600-095 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 02/06/03 12,00 

parameter Units Numvalue Textvalue Datevalue 
~~==-______.==_=======~~R================================_===._======~======================================__=_=_==_=_====_=___ _ 
Sample Weight g 666 
Sample weight-Dry g 
Aliquot Weight g 666 
FINAL WEIGHT kg .666 
Container WTSS 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 
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-------------------------------------------------------------------------------

LS186-08 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: LS186-08 / 

Sample 10: SOIL/SEDI Duratek Inc Code: 1017306 

--------------------------------------vl-----·---------------------------------­
Sampling Start: 02/06/2003 12: 00: 00 I .,.eounting Start: 04/11/2003 17: 37: 06 
Sampling Stop: 02/06/2003 12:00:00 YDecay Time. . . . . . . 1.S4E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs I Live Time 10000 Sec 
Sample Size ....... 6.66E-001 kg I Real Time. . . . . . .. 10010 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ......... 1017306.spc 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Energy(keV)= 0.12 + 0.662*Ch + 0.00E+00*ChA2 + 0.00E+00*ChA3 04/11/2003 
FWHM(keV) 1.40 + -0.060*En + 3.S9E-03*EnA2 +-3.97E-05*EnA3 03/04/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESIJLTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.29 9S.48 155 39 61 628 l. 50 
2 74.96 113.11 246 35 51 S30 l.13 a 
3 77.16 116.44 418 37 51 530 l. 02 b 
4 87.34 131.83 114 32 49 483 l. 09 a 
5 92.74 139.99 431 40 56 580 1. 29 b 
6 99.05 149.52 31 26 42 387 0.95 c NET< CL 
7 129.55 195.63 48 34 56 526 0.70 NET< CL 
8 143.91 217.32 28 34 56 533 0.54 NET< CL 
9 163.47 246.89 46 36 57 523 1. 35 NET< CL 

10 185.87 280.74 285 35 51 439 l. 27 
11 198.17 299.34 38 34 55 472 l. 36 NET< CL 
12 20S.70 310.72 25 17 27 175 0.58 a NET< CL 
13 209.44 316.37 III 28 44 350 l. 33 b 
14 238.62 360.47 995 40 39 287 1. 24 a 
IS 241.68 365.09 204 30 44 335 l. 54 b 
16 270.23 408.24 99 25 38 251 2.04 Wide Pk 
17 277.77 419.64 24 25 40 271 0.65 NET< CL 
18 295.19 445.98 265 24 29 172 1. 05 a 
19 300.10 453.40. 34 14 20 103 0.70 b 
20 328.18 495.84 0 26 42 284 0.00 NET< CL 
21 338.14 510.89 225 27 37 212 1. 45 
22 351. 90 531.68 537 31 35 189 1. 57 
23 409.13 618.19 35 27 43 232 0.84 NET< CL 
24 462.80 699.31 85 21 30 135 2.38 Wide Pk 
25 510.79 771.84 360 28 33 159 2.32 Wide Pk 
26 583.22 881.31 340 26 29 126 l. 44 
27 609.36 920.82 384 27 30 136 l. 38 
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-------------------------------------------------------------------------------

L5186-08 analyzed by errun1461 on 04/11/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 727.11 1098.80 74 16 22 86 1. 76 a 
29 728.30 1100.60 18 9 13 43 0.81 b 
30 795.58 1202.29 5 16 26 114 0.24 NET< CL 
31 859.96 1299.58 26 9 11 32 0.88 a 
32 861.31 1301. 64 28 10 13 39 1. 06 b 
33 911.19 1377.02 253 21 23 85 1. 74 
34 968.95 1464.33 97 19 27 120 1. 29 
35 1120.17 1692.88 100 19 26 100 2.89 Wide Pk 
36 1377.51 2081. 84 18 11 17 47 1. 20 
37 1460.82 2207.75 1514 40 17 44 2.11 
38 1729.32 2613.58 28 8 9 14 1.57 
39 1764.74 2667.11 83 12 12 22 2.95 
40 2103.83 3179.62 24 8 10 16 3.17 
41 2614.72 3951.80 153 13 8 11 2.55 
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L5186-08 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

,Background File: ....... EMPTY06.BKG (BKG Framatome ANP) 


=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.29 155 39 61 38 39 64 NET<CL 
2 74.96 246 35 51 225 35 52 
3 77.16 418 37 51 393 37 52 
5 92.74 431 40 56 157 40 63 
6 99.05 31 26 42 17 26 42 NET<CL 
8 143.91 28 34 56 -8 35 57 NET<CL 
9 163.47 46 36 57 32 36 58 NET<CL 

10 185.87 285 35 51 111 36 56 
11 198.17 38 34 55 29 34 55 NET<CL 
12 205.70 25 17 27 22 17 28 NET<CL 
14 238.62 995 40 39 942 40 42 
15 241. 68 204 30 44 184 31 45 
16 270.23 99 25 38 94 26 39 
17 277.77 24 25 40 23 25 40 NET<CL 
18 295.19 265 24 29 230 24 31 
21 338.14 225 27 37 217 27 37 
22 351.90 537 31 35 474 31 37 
25 510.79 360 28 33 131 28 42 
26 583.22 340 26 29 325 26 30 
27 609.36 384 27 30 336 27 33 
28 727.11 74 16 22 70 16 22 
30 795.58 5 16 26 2 16 27 NET<CL 
33 911.19 253 21 23 242 21 24 
34 968.95 97 19 27 96 19 27 
351120.17 101 19 26 94 19 27 
36 1377.51 18 11 17 17 11 17 NET<CL 
37 1460.82 1514 40 17 1493 40 18 

38 1729.32 28 8 9 24 8 10 

39 1764.74 83 12 12 73 12 13 

40 2103.83 24 8 10 22 8 10 

41 2614.72 153 13 8 137 13 11 
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L5186-08 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. ... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94») 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) . . .. . 8.0 
Minimum Score . .. ..... 0.50 I Decay Correction. .. ..... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.96 225 Pb-212 170 5 of 6 100.00 1. 50 
Pb-214 75 5 of 7 98.65 0.99 
Tl-208 18 5 of 9 94.86 0.95 

3 77.16 87 Pb-214 136 5 of 7 98.65 0.99 Split 
44 77.16 306 Pb-212 306 5 of 6 100.00 1. 50 AutoAdd 

4 87.34 114 Pb-212 173 5 of 6 100.00 1. 50 
Cd-109 1 of 1 100.00 1. 50 

5 92.74 78 Th-234 1 of 2 58.74 0.59 Split 
43 92.74 79 AcTh-228 79 7 of 36 69.70 1.20 AutoAdd 
10 185.87 111 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
13 209.44 111 AcTh-228 100 7 of 36 74.20 1. 24 

Np-239 o of 0 0.00 Decay 
14 238.62 942 Pb-212 984 5 of 6 100.00 1. 50 
15 241. 68 184 Pb-214 114 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
16 270.23 94 AcTh-228 70 7 of 36 74.20 1. 24 
18 295.19 230 Pb-214 283 5 of 7 100.00 1.50 
19 300.10 34 Pb-212 64 5 of 6 100.00 1. 50 
21 338.14 217 AcTh-228 188 7 of 36 74.20 1. 24 
22 351.90 474 Pb-214 432 5 of 7 100.00 1. 50 
24 462.80 85 AcTh-228 60 7 of 36 74.20 1. 24 

Sb-125 1 of 8 13.67 0.14 LowScore 
25 510.79 43 Annil 1 of 1 100.00 1.50 Split 
42 510.79 88 Tl-208 88 5 of 9 97.02 1.47 AutoAdd 
26 583.22 325 Tl-208 316 5 of 9 97.02 1. 47 
27 609.36 336 Bi-214 451 4 of 33 79.98 1. 30 

Ru-103 1 of 2 5.92 0.06 LowScore 
28 727.11 70 Unknown 

8i-212 1 of 13 100.00 1.00 Matched 
29 728.30 18 8i-212 1 of 13 100.00 1. 50 

Te-129m 1 of 2 18.72 0.69 
31 859.96 26 Tl-208 37 5 of 9 100.00 1. 50 
32 861.31 28 Unknown 

Tl-208 37 5 of 9 100.00 1. 50 Matched 
33 911.19 242 AcTh-228 245 7 of 36 76.96 1. 27 
34 968.95 96 AcTh-228 151 7 of 36 87.10 1. 37 

Sb-124 1 of 13 1. 04 0.01 LowScore 
35 1120.17 94 8i-214 77 4 of 33 75.96 1. 26 
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-------------------------------------------------------------------------------

L5186-08 analyzed by emm1461 on 04/11/2003 
===;=========================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


37 1460.82 1493 K-40 1 of 1 100.00 1. 50 
38 1729.32 24 Bi-214 11 4 of 33 70.00 1. 20 
39 1764.74 73 Bi-214 58 4 of 33 75.96 1. 26 
40 2103.83 22 2615SEsc 0 of 0 0.50 
41 2614.72 137 Tl-208 140 ,­

~ of 9 97.02 1. 47 
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L5186-08 analyzed by emm1461 on 04/11/2003 
******~************************************************************************ 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5186-08 

Sample ID: SOIL/SEDI Duratek Inc Code: 1017306 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 17:37:06 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1.54e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time .. 10000 Sec 
Sample Size . . . . . . . 6.66e-001 kg Real Time . . 10010 Sec 
Collection Efficiency . 1.0000 Spectrum File .1017306.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Efficiency File: WT5SS006.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=1/[8.71E-03*EnA -3.34E+00 + 1.54E+02*EnA 6.70E-Ol] 02/06/1998 

Library File: . . . . . . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: . . . . . . . L5186-08. LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 5.07E+02 +- 2.13E+Ol * 
74.81 1. D. 
77.12 1.D. 
87.30 1.D. 

238.63 5.1SE+02 +- 2.17E+01 4.69E+01 +* 
300.09 2.77E+02 +- 1.13E+02 3.60E+()2 + 

Pb-214 Average: x 3.85E+02 +- 2.07E+01 * 
77.11 1.D. 

241. 98 6.04E+02 +- 1. 01E+02 3.06E+()2 +* 
295.21 3.34E+02 +- 3.52E+01 9.46E+Ol +* 
351.92 3.98E+02 +- 2.64E+01 6.50E+01 +* 

Th-234 92.59 3.28E+02 +- 2.94E+02 9.71E+02 + 
Ra-226 186.22 7.21E+02 +- 2.30E+02 7.41E+02 +* 
AcTh-228 Average:x 5.09E+02 +­ 3.17E+01 * 

209.28 S.69E+02 +- 1.46E+02 4.61E+02 +* 
270.23 6.91E+02 +- 1.88E+02 5.91E+02 +* 
338.32 5.80E+02 +- 7.20E+01 2.06E+02 +* 
463.00 7.23E+02 +- 1.75E+02 5.37E+02 +* 
911.07 5.l3E+02 +- 4.49E+01 1. 06E+02 +* 
969.11 3.5SE+02 +- 7.11E+Ol 2.11E+()2 +* 

93.35 1. D. 
Annil 511.00 1.93E+01 +- 2.19E+01 7.27E+01 + 
Tl-208 Average:x 4.55E+02 +- 2.76E+Ol * 

583.14 4.68E+02 +- 3.71E+Ol 9.09E+()1 +* 
860.37 3.29E+02 +- 1. 08E+02 3.20E+02 +* 

2614.66 4.57E+02 +- 4.46E+01 8.04E+01 +* 
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L5186-08 analyzed by emrn1461 on 04/11/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

510.84 1. D. 
Bi-214 Average:x 3.49E+02 +- 2.35E+01 * 

609.31 3.26E+02 +- 2.63E+Ol 6.64E+Ol +* 
1120.29 4.22E+02 +- 8.43E+01 2.50E+02 +* 
1729.59 7.36E+02 +- 2.41E+02 7.04E+02 +* 
1764.49 4.24E+02 +- 6.82E+01 1.70E+02 +* 

Bi-212 727.17 7.61E+Ol +- 3.87E+Ol 1.25E+02 + 
K-40 1460.81 1.13E+04 +- 3.04E+02 3.00E+02 +* 
Arn-241 59.54 N 7.59E+01 +­ 4.02E+01 1.32E+02l x lbase 
Co-57 122.06 N-1.77E-01 +­ 7.03E+00 2.39E+01 x 
Ce-144 133.54 N-8.94E+01 +­ 5.43E+01 l. 90E+02 x 
Ce-141 145.44 N 7.48E+01 +­ 4.21E+01 1.38E+02 x 
Se-75 264.65 N-7.57E+00 +­ 1.37E+01 4.74E+Oll x lbase 
Cr-51 320.08 N-4.03E+02 +­ 2.90E+02 1.03E+03 x 
I-131 364.48 N 8.03E+02 +­ l. 69E+03 5.76E+03 x 
Sb-125 427.89 N-l. 01E+01 +­ 1.94E+01 6.82E+01 x 
Ag-108m 433.93 N O.OOE+OO +­ 6.00E+00 2.08E+01 x 
Be-7 477.59 N 6.75E+01 +­ 1.17E+02 4.00E+02 x 
La-140 487.03 N-1.11E+02 +­ 4.01E+02 l.41E+03 x 
Ru-103 497.08 N-l. 23E+01 +­ 2.09E+01 7.38E+01 x 
Ba-140 537.32 N 4.22E+02 +­ 8.04E+02 2.74E+03 x 
Cs-134 604.70 N 3.08E+00 +­ 7.59E+00 2.60E+Oll x lbase 
Ru-106 621.84 N 5.25E+00 +­ 7.39E+Ol 2.57E+02 x 
Cs-137 661.65 N 1.35E+Ol +­ 7.58E+00 2.48E+01 x Y. 
Zr-95 724.18 N-1.09E+02 +­ 4.53E+01 1.72E+02L x LHROI 
Nb-95 765.79 N-1.08E+Ol +­ 2.54E+01 9.00E+01 x 
Co-58 810.76 N 8.22E+00 +­ l. 32E+Ol 4.50E+01 x 
Mn-54 834.83 N-1.15E+Ol +­ 8.63E+00 3.15E+01 x 
Ag-110m 884.67 N-1.90E+00 +­ 9.87E+00 3.53E+01 x 
Fe-59 1099.22 N 1.88E+Ol +­ 4.07E+01 l. 40E+02 x 
Zn-65 1115.52 N 3.86E+01 +­ 3.92E+Ol 1.31E+02P x PIC 
Co-60 1332.49 N-1.17E+01 +­ 7.33E+00 2.82E+01 x Y. 
Sb-124 1691.02 N-3.81E+00 +- 2.19E+Ol 8.34E+01 x 

MEASURED TOTAL: 1.46E+04 +- 1.01E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 63.29 95.48 38 39 64 628 l. 50 Deleted 
6 99.05 149.52 17 26 42 387 0.95 Deleted 

7 129.55 195.63 48 34 56 526 0.70 Deleted 

8 143.91 217.32 -8 35 57 533 0.54 Deleted 

9 163.47 246.89 32 36 58 523 l. 35 Deleted 


11 198.17 299.34 29 34 55 472 l. 36 Deleted 

12 205.70 310.72 22 17 28 175 0.58 Deleted 

17 277.77 419.64 23 25 40 271 0.65 Deleted 

20 328.18 495.84 0 26 42 284 0.00 Deleted 

23 409.13 618.19 35 27 43 232 0.84 Deleted 
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-------------------------------------------------------------------------------

L5186-08 analyzed by erom1461 on 04/11/2003 
======~======================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

28 727.11 1098.80 70 16 22 86 1. 76 Unknown 

30 795.58 1202.29 2 16 27 114 0.24 Deleted 

32 861.31 1301.64 28 10 13 39 1. 06 Unknown 

36 1377.51 2081.84 17 11 17 47 1. 20 Deleted 

40 2103.83 3179.62 22 8 10 16 3.17 2615SEsc 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

45 59.54 89.81 SIN 27 43 370 1.13 LBase 
46 122.06 184.30 -IN 26 44 382 1.12 NET< CL 
47 133.54 201. 65 -43N 26 44 395 1.13 NET< CL 
48 145.44 219.64 47N 27 42 362 1.13 
49 264.65 399.82 -12N 22 36 243 1. 21 NET< CL 

LBase 
50 320.08 483.59 -27N 19 33 202 1. 25 NET< CL 
51 364.48 550.70 8N 17 27 138 1. 29 NET< CL 
52 427.89 646.54 -8N 15 26 121 1. 35 NET< CL 
53 433.93 655.67 ON 15 25 113 1. 36 NET< CL 
54 477.59 721.66 8N 14 22 92 1. 40 NET< CL 
55 487.03 735.93 -4N 14 24 107 1. 40 NET< CL 
56 497.08 751. 12 -9N 15 26 112 1. 41 NET< CL 
57 537.32 811. 94 8N 15 24 99 1. 45 NET< CL 
58 604.70 913.78 6N 16 25 110 1. 51 NET< CL 

LBase 
59 621. 84 939.69 IN 14 23 91 1. 53 NET< CL 
60 661. 65 999.86 24N 14 21 85 1. 57 
61 724.18 1094.37 -47N 20 36 119 1. 62 NET< CL 

LHRoi 
62 765.79 1157.26 -6N 14 23 89 1. 66 NET< CL 
63 810.76 1225.23 8N 13 21 78 1. 70 NET< CL 
64 834.83 1261.61 -18N 13 23 100 1. 72 NET< CL 
65 884.67 1336.94 -2N 10 17 55 1. 76 NET< CL 
66 1099.22 1661.22 6N 13 21 73 1. 92 NET< CL 
67 1115.52 1685.85 24N 25 40 146 1. 93 NET< CL 

PIC 
68 1332.49 2013.79 -15N 9 17 52 2.08 NET< CL 
69 1691.02 2555.68 -IN 6 10 17 2.26 NET< CL 
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L5186-08 analyzed by emm1461 on 04/11/2003 
******~************************************************************************ 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 17:37:06 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. . . 1.54E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . . 10000 Sec 
Sample Size .. .... 6.66E-01 kg Real Time . . 10010 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1017306.spc 

Detector #: 6 
Energy(keV)= 0.12 + O.662*Ch + O.00E+00*Ch A 2 + 0.00E+00*Ch A 3 04/11/2003 
FWHM(keV} 1.40 + -0.060*En + 3.S9E-03*EnA2 + 3.59E-03*En A 3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff. 1/[ S.71e-03*EnA-3.34e+OO + 1.S4e+02*EnA 6.70e-Ol] 02/06/1998 

Library File: SOILA.LIB LSF File: L5186-0S.LSF 
Activity Units: pCi/kg 

-Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Pb-212 5.07E+02 2.14E+01 < 4.69E+Ol 2.27E+Ol 1.OOE+OO MEAS + YES 
Pb-214 3.85E+02 2.07E+01 < 6.50E+Ol 3.14E+Ol 1.OOE+OO MEAS + YES 
Th-234 3.28E+02 2.94E+02 < 9.71E+02 4.S0E+02 1.00E+OO MEAS + YES 
Ra-226 7.21E+02 2.30E+02 < 7.41E+02 3.62E+02 1.OOE+OO MEAS + YES 
AcTh-228 5.09E+02 3.17E+Ol < 1.06E+02 5.01E+01 1.00E+00 MEAS + YES 
Annil 1. 93E+Ol 2.19E+01 < 7.27E+Ol 3.58E+01 S.S5E-01 MEAS + YES 
Tl-20S 4.55E+02 2.76E+01 < S.04E+Ol 3.57E+Ol 1.00E+OO MEAS + YES 
Bi-214 3.49E+02 2.35E+01 < 6.64E+01 3.19E+01 1. OOE+OO MEAS + YES 
Bi-212 7.61E+Ol 3.87E+01 < 1.25E+02 5.66E+01 1.00E+OO MEAS + YES 
K-40 1.13E+04 3.04E+02 < 3.00E+02 1. 40E+02 1.00E+00 MEAS + YES 
Arn-241 7.59E+01 4.02E+Ol < 1.32E+02 6.37E+01 1. OOE+OO NET YES 
Co-57 -1. 77E-01 7.03E+OO < 2.39E+Ol 1. 16E+01 8.48E-Ol NET YES 
Ce-144 -B.94E+Ol 5.43E+Ol < 1. 90E+02 9.21E+Ol 8.55E-01 NET YES 
Ce-141 7.48E+01 4.21E+01 < 1.38E+02 6.70E+01 2.54E-Ol NET YES 
Se-75 -7.S7E+00 1. 37E+01 < 4.75E+Ol 2.29E+Ol 6.89E-01 NET YES 
Cr-51 -4.03E+02 2.90E+02 < 1. 03E+03 4.93E+02 2.00E-Ol NET YES 
1-131 8.03E+02 1.69E+03 < 5.76E+03 2.74E+03 3.92E-03 NET YES 
Sb-125 -l.OlE+Ol 1.94E+01 < 6.82E+Ol 3.24E+Ol 9.57E-01 NET YES 
Ag-I08m O.OOE+OO 6.00E+OO < 2.08E+Ol 9.87E+OO 9.99E-01 NET YES 
Be-7 6.75E+Ol 1.17E+02 < 4.00E+02 1.88E+02 4.34E-Ol NET YES 
La-140 -1.llE+02 4.01E+02 < 1.41E+03 6.66E+02 3.07E-02 NET YES 
Ru-l03 -1. 23E+Ol 2.09E+Ol < 7.38E+Ol 3.50E+Ol 3.22E-Ol NET YES 
Ba-140 4.22E+02 8.04E+02 < 2.74E+03 1.30E+03 3.07E-02 NET YES 
Cs-134 3.08E+OO 7.59E+OO < 2.60E+Ol 1. 23E+Ol 9.43E-Ol NET YES 
Ru-106 5.25E+OO 7.39E+Ol < 2.57E+02 1. 21E+02 8.86E-Ol NET YES 
Cs-137 1. 35E+Ol 7.58E+OO < 2.48E+Ol 1. 16E+01 9.96E-Ol NET YES 
Zr-95 -1.09E+02 4.53E+Ol < 1.72E+02 8.31E+Ol 4.99E-Ol NET YES 
Nb-95 -1.09E+01 2.54E+Ol < 8.99E+01 4.25E+01 2.81E-Ol NET YES 
Co-58 8.22E+OO 1. 31E+Ol < 4.50E+01 2.11E+Ol 5.33E-Ol NET YES 
Mn-54 -1.15E+Ol 8.64E+OO < 3.15E+Ol 1. 49E+Ol 8.67E-Ol NET YES 
Ag-II0m 1.90E+OO 9.87E+00 < 3.53E+Ol 1. 64E+Ol 8.37E-Ol NET YES 
Fe-59 1.88E+Ol 4.07E+Ol < 1.40E+02 6.57E+Ol 3.68E-01 NET YES 
Zn-65 3.85E+Ol 3.92E+Ol < 1.31E+02 6.3:2E+Ol 8.33E-Ol NET YES 
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--------------------------

L5186-0S analyzed by emrn1461 on 04/11/2003 
Ac~ivity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Co-60 -1.16E+Ol 7.33E+00 < 2.S2E+Ol 1.30E+Ol 9.77E-Ol NET YES 
Sb-124 -3.81E+OO 2.19E+Ol < 8.34E+Ol 3.65E+Ol 4.77E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: 

Page 010 



-----------------

-----

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:L::::5:..:.1,.:::.86:::..,-..::::.09=--________ Count by Date: ___________ 
(if required) 

Client: Duratek Inc Delay Date:~~~~-------------
(If required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-2600-099 

Collect Start Daterrime: 

Collect Stop Daterrime: -=0:.::2:....::-0:.::6;...,:-0:.::3:.-1:..::2::,:.;:0:.::0=--_______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): 0$-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Solid/SedimentlSoJl 

_____ g/mLDensity: Total Sample Weight: --------g
(if required) (if required} 

Total Sample Weight: Wet Weight: --------9 ------9
(if required) 

Dry Weight: ------gAliquot Weight: ------g 
Aliquot Weight: lR7~r g 

Vegetatlon/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:Dry Weight: -----g 

Units:


Aliquot Weight: -----g 

Sample Geometry: 

Work Group ID: Run 10: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

r0 Iii oof
Count Daterrime: ~\~\u?'lk'1( DetNo.: __ S_ Spectrum No.: ____ 

Counted by: I: ~ 
Recount Daterrime: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 

http:L::::5:..:.1,.:::.86


Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS186-09 
BMS-2600-099 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

02/06/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
9 
kg 

pCi 

674.5 

674.5 
.6745 

WTSS 
SOILA.LIB 
EMPTY 
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--------------------------------------- ---------------------------------------

L5186-09 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5186-09 

Sample 10: SOIL/SEDI Duratek Inc Code: 1016005l 
Sampling Start: 02/06/2003 12:00:00 I Counting Start: 04/11/2003 14:31:07 
Sampling Stop: 02/06/2003 12:00:00 I Decay Time. 1.54E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs I Live Time 9704 Sec 
Sample Size ....... 6.74E-001 kg I Real Time. . . . . . .. 9714 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........1016005.spc 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Energy(keV)= -0.13 + 0.661*Ch +-2.03E-07*ChA2 + 7.32E-11*Ch A3 04/11/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.00E+00*En A3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

===========================================:==================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

------------------------------------------_._----------------------------------­
1 62.88 95.28 10 34 55 525 0.26 NET< CL 
2 74.76 113.25 188 31 45 414 1. 05 a 
3 77.07 116.75 300 33 45 414 1.18 b 
4 83.89 127.06 52 30 48 433 1. 24 a HiResid 
5 87.21 132.07 108 31 48 433 1. 20 b HiResid 
6 92.66 140.32 230 36 54 505 1. 49 c HiResid 
7 185.91 281.36 149 31 47 371 1. 34 
8 209.07 316.38 56 27 42 303 1. 53 
9 231.62 350.48 6 29 48 369 0.18 NET< CL 

10 238.54 360.95 741 35 37 251 1. 36 a 
11 241. 53 365.46 129 28 41 293 1. 59 b 
12 295.06 446.43 223 24 31 181 1. 25 a 
13 299.97 453.87 55 20 31 181 1. 21 b 
14 308.73 467.11 20 20 31 181 1. 33 c NET< CL 
15 338.28 511.80 114 27 40 238 1. 07 
16 351.82 532.28 452 31 38 213 1. 40 
17 462.66 699.94 61 22 33 145 1.92 
18 510.79 772.75 316 26 31 137 2.22 Wide Pk 
19 582.95 881. 88 266 23 26 100 1. 97 
20 609.17 921. 56 326 24 27 110 1. 61 
21 727.85 1101. 07 86 18 26 102 3.44 Wide Pk 
22 767.85 1161. 57 47 19 30 127 1. 59 
23 911. 23 1378.45 141 18 23 89 1. 54 
24 968.92 1465.69 108 18 25 90 1. 99 
25 1120.57 1695.06 116 19 26 94 2.14 
26 1378.01 2084.35 31 10 13 33 1. 65 
27 1460.55 2209.13 1796 43 13 27 2.04 
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L5186-09 analyzed by emm1461 on 04/11/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=====~========================================================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
-----------------------------------------------~--------------------------------

28 1587.57 2401.14 12 7 11 22 0.95 
29 1764.20 2668.09 72 11 10 18 1. 83 
30 2614.65 3952.01 122 12 6 6 2.47 
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L5186-09 analyzed by emm1461 on 04/1112003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File: . . . EMPTY05.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 
-------------------------------------------_._---------------------------------­

1 62.88 10 34 55 -10 34 56 NET<CL 
2 74.76 188 31 45 170 31 46 
3 77.07 300 33 45 275 33 46 
4 83.89 52 30 48 34 31 49 NET<CL 
5 87.21 108 31 48 94 31 49 
6 92.66 230 36 54 154 37 57 
7 185.91 149 31 47 96 31 49 

10 238.54 741 35 37 701 35 39 
11 241. 53 129 28 41 111 28 42 
12 295.06 223 24 31 189 24 33 
15 338.28 115 27 40 109 27 41 
16 351.82 452 31 38 389 32 40 
17 462.66 61 22 33 59 22 34 
18 510.79 316 26 31 98 26 40 
19 582.95 267 23 26 252 23 27 
20 609.17 327 25 27 281 25 30 
21 727.85 86 18 26 84 19 27 
22 767.85 47 19 30 42 20 30 
23 911.23 141 18 23 129 19 24 
24 968.92 108 18 25 101 18 25 
25 1120.57 116 19 26 105 19 27 
26 1378.01 31 10 13 30 10 14 
27 1460.55 1796 43 13 1777 43 15 
29 1764.20 72 11 10 61 11 12 
30 2614.65 122 12 6 107 12 9 
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L5186-09 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives) . . .. 8.0 
Minimum Score .. . .. 0.65 I Decay Correction. ... .. . ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

================================================================================ 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.76 170 Pb-212 122 5 of 6 100.00 1. 50 
Tl-208 7 5 of 9 90.39 0.90 
Pb-214 57 5 of 7 100.00 1. 00 
Tl-208 13 5 of 9 90.39 0.90 

3 77.07 52 Pb-214 104 5 of 7 100.00 1. 00 Split 
33 77.07 222 Pb-212 222 5 of 6 100.00 1.50 AutoAdd 

5 87.21 94 Pb-212 127 5 of 6 100.00 1. 50 
Cd-109 1 of 1 100.00 1. 50 

6 92.66 154 AcTh-228 46 7 of 36 69.61 1. 20 
Th-234 1 of 2 58.74 0.59 LowScore 

7 185.91 96 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 100.00 1. 00 

8 209.07 56 AcTh-228 61 7 of 36 86.67 1. 37 
Np-239 o of a 0.00 Decay 

10 238.54 701 Pb-212 828 5 of 6 100.00 1. 50 
11 241.53 111 Pb-214 94 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
12 295.06 189 Pb-214 227 5 of 7 100.00 1. 50 
13 299.97 55 Pb-212 48 5 of 6 100.00 1. 50 
15 338.28 109 AcTh-228 118 7 of 36 83.43 1. 33 
16 351.82 389 Pb-214 341 5 of 7 100.00 1. 50 
17 462.66 59 AcTh-228 36 7 of 36 75.35 1.25 

Sb-125 1 of 8 13.67 0.64 LowScore 
18 510.79 28 Annil 1 of 1 100.00 1. 50 Split 
32 510.79 70 Tl-208 70 5 of 9 91. 63 1. 42 AutoAdd 
19 582.95 252 Tl-208 253 5 of 9 91. 63 1. 42 
20 609.17 281 Bi-214 412 5 of 33 94.55 1. 45 

Ru-103 1 of 2 5.92 0.06 LowScore 
1121SEsc o of o 0.65 

21 727.85 84 Bi-212 1 of 13 81.10 0.81 
Te-129m 1 of 2 18.72 0.19 LowScore 

22 767.85 14 Pa-234 1 of 2 26.32 0.76 Split 
31 767.85 29 Bi-214 29 5 of 33 79.29 1. 29 AutoAdd 
23 911.23 129 AcTh-"228 169 7 of 36 89.71 1. 40 
24 968.92 101 AcTh-228 81 7 of 36 78.66 1. 29 

Sb-124 1 of 13 1. 04 0.01 LowScore 
25 1120.57 105 Bi-214 65 5 of 33 79.29 1. 29 
26 1378.01 30 Bi-214 16 5 of 33 76.44 1. 26 
27 1460.55 1777 K-40 1 of 1 100.00 1. 50 
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-------------------------------------------------------------------------------

L5186-09 analyzed by emm1461 on 04/11/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=====~========================================================================= 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


28 1587.57 12 AcTh-228 13 7 of 36 86.67 1. 37 

29 1764.20 61 Bi-214 51 5 of 33 84.19 1. 34 

30 2614.65 107 Tl-208 112 5 of 9 91. 63 1. 42 
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L5186-09 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5186-09 

Sample ID: SOIL/SEDI Duratek Inc Code: 1016005 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 14:31:07 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1.54e+003 Hrs 
Buildup Time ... O.OOe+OOO Hrs Live Time . . 9704 Sec 
Sample Size . . . 6.74e-001 kg Real Time . . 9714 Sec 
Collection Efficiency 1.0000 Spectrum File .1016005.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interva): 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Efficiency File: WT5SS00S.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=1/[5.46E-03*En A -3.S6E+00 + 1.5SE+02*EnA 6.66E-01) 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: .......L5186-09.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

'Nuclide (keV) (pCi/kg MDA. Flags Notes MDC 

Pb-212 Average:x 3.93E+02 +- 1.97E+01 * 
74.81 1. D. 
77.12 1. D. · 

87.30 I. D. . · 

238.63 3.92E+02 +- 1. 98E+01 4.48E+01 +* 
300.09 4.6SE+02 +- 1.72E+02 5.51E+02 + 

Pb-214 Average:x 3.18E+02 +- 2.11E+01 *· 
77.11 1. D. . . .· · 
241.98 3.74E+02 +- 9.34E+01 2.93E+02 +* 

295.21 2.81E+02 +- 3.62E+01 1.02E+02 +* 
351.92 3.35E+02 +- 2.71E+01 7.18E+01 +* 

AcTh-228 Average:x 3.07E+02 +- 2.98E+01 · * 
93.35 1.D. .· . · 


209.28 2.92E+02 +- 1.40E+02 4.57E+02 + 
338.32 2.98E+02 +- 7.30E+01 2.28E+02 +* 
463.00 5.15E+02 +- 1.90E+02 6.07E+02 + 
911. 07 2.78E+02 +- 4.02E+01 1. 11E+02 +* 
969.11 3.82E+02 +- 6.SSE+01 1. 99E+02 +* 

IS88.00 2.85E+02 +- 1.83E+02 6.00E+02 + 
Ra-226 186.22 6.39E+02 +- 2.06E+02 6.61E+02 +* 
Annil 511. 00 1.30E+01 +- 2.13E+01 7.08E+01 + 
TI-208 Average:x 3.67E+02 +- 2.56E+01 . . · * 

583.14 3.71E+02 +- 3.37E+01 8.38E+01 +* 
2614.66 3.61E+02 +- 3.95E+Ol 7.02E+01 +* 

510.84 1. D. .· 
Bi-214 Average:x 3.05E+02 +- 2.19E+01 * 
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L5186-09 analyzed by emm146l on 04/11/2003 
========;;===================================================================== 

MEASURED or MDA CONCENTRATIONS 
=====.========================================================================= 


N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

609.31 2.79E+02 +- 2.45E+Ol 6.18E+Ol 	 +* 
768.36 3.0SE+02 +- 2.96E+02 9.83E+02 + 

1120.29 4.77E+02 +- 8.73E+01 2.55E+02 +* 
1377.67 5.69E+02 +- 1.91E+02 5.79E+02 + 
1764.49 3.61E+02 +- 6.28E+Ol 1. 56E+02 +* 

Bi-2l2 727.17 3.65E+02 +- 8.l2E+Ol 2.44E+02 +* 

Pa-234 766.40 2.46E+03 +- 6.07E+03 2.03E+04 + 

K-40 1460.S1 1.37E+04 +- 3.32E+02 2.53E+02 +* 

Am-24l 59.54 N-5.76E+Ol +- 4.23E+01 1.4SE+02 x 

Co-57 122.06 N-S.58E+OO +- 6.5SE+00 2.27E+Ol x 


.Ce-144 133.54 N-2.97E+Ol +- 5.20E+Ol 1.79E+02 x 
Ce-14l 145.44 N 5.58E+Ol +- 4.45E+Ol 1. 47E+02 x 
Se-75 264.65 N 6.4SE-Ol +- 1.32E+Ol 4.50E+Ol x 
Cr-51 320.08 N-6.09E+01 +- 2.70E+02 9.34E+02 x 
I-131 364.48 N 1.02E+03 +- 1.61E+03 5.45E+03 x 
Sb-125 427.89 N-3.11E+Ol +- 1.96E+Ol 7.14E+Ol x 
Ag-I08m 433.93 N 5.38E+OO +- 6.88E+00 2.32E+Ol x 
Be-7 477.59 N-8.91E+01 +- 1.28E+02 4.56E+02 x 
La-l40 487.03 N 2.20E+02 +- 4.20E+02 1. 43E+03 x 
Ru-l03 497.08 N 4.S9E+OO +- 2.16E+01 7.42E+Ol x 

.Ba-140 537.32 N 9.20E+02 +- 8.05E+02 2.69E+03 x 
Cs-134 604.70 N 1.0SE+00 +- 7.49E+OO 2.59E+Oll x lbase 

·Ru-l06 	 621.84 N 1.97E+01 +- 7.10E+01 2.46E+02 x 
Cs-137 661.65 N 7.15E-02 +- 7.80E+OO 2.72E+Ol x Y. 
Zr-95 724.18 N-9.2lE+01 +- 4.32E+Ol 1.64E+02L x LHROI 
Nb-95 765.79 N 2.44E+Ol +- 4.00E+01 1. 35E+02P x PIC 
Co-58 810.76 N 1.47E+Ol +- 1.18E+Ol 3.93E+Ol x 
Mn-54 834.83 N 1.l1E+01 +- 8.29E+OO 2.76E+Ol x 
Ag-llOm 884.67 N 1.45E+Ol +- 1.17E+Ol 3.92E+Ol x 
Fe-59 1099.22 N 6.11E+00 +- 4.33E+01 1.51E+02 x 
Zn-65 1115.52 N 1.08E+Ol +- 4.38E+Ol 1.48E+02P x PIC 
Co-60 1332.49 N-9.02E+OO +- 7.27E+OO 2.76E+01 x Y. 
Sb-124 1691.62 N 1.55E+01 +- 2.05E+Ol 7.28E+Ol x 

MEASURED TOTAL; 1.88E+04 +- 6.83E+03 pCi/kg O.OOE+OO 
NOTE; *. N/S>3 #; Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 62.88 95.28 -10 34 56 525 0.26 Deleted 
4 83.89 127.06 34 31 49 433 1. 24 Deleted 
9 231. 62 350.48 6 29 48 369 0.18 Deleted 

14 308.73 467.11 20 20 31 181 1.33 Deleted 
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L5186-09 analyzed by enun1461 on 04/11/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

======~======================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

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

34 59.54 90.23 -34N 25 42 356 1.13 NET< CL 
35 122.06 184.78 -21N 24 40 328 1.18 NET< CL 
36 133.54 202.15 -14N 24 41 335 1.19 NET< CL 
37 145.44 220.14 35N 28 44 355 1. 20 NET< CL 
38 264.65 400.45 IN 20 34 208 1. 28 NET< CL 
39 320.09 484.29 -4N 18 29 159 1. 32 NET< CL 
40 364.49 551. 45 ION 16 25 120 1. 36 NET< CL 
41 427.91 647.38 -24N 15 26 127 1. 40 NET< CL 
42 433.95 656.51 13N 17 27 125 1. 41 NET< CL 
43 477.62 722.56 -10N 15 25 107 1. 44 NET< CL 
44 487.06 736.85 8N 15 24 99 1. 44 NET< CL 
45 497.11 752.05 4N 15 25 109 1. 45 NET< CL 
46 537.36 812.93 17N 15 23 92 1. 48 NET< CL 
47 604.76 914.88 2N 15 25 104 1. 52 NET< CL 

LBase 
48 621. 90 940.81 4N 13 22 79 1. 54 NET< CL 
49 661. 59 1000.85 ON 14 22 99 1. 56 NET< CL 
50 724.14 1095.46 -39N 18 33 103 1. 61 NET< CL 

LHRoi 
51 765.77 1158.43 13N 21 34 144 1. 63 NET< CL 

PIC 
52 810.76 1226.48 14N 11 17 56 1. 66 NET< CL 
53 834.85 1262.91 17N 13 20 72 1. 68 NET< CL 
54 884.71 1338.34 15N 12 19 66 1. 71 NET< CL 
55 1099.16 1662.68 2N 13 22 82 1. 86 NET< CL 
56 1115.48 1687.35 7N 27 44 188 1. 87 NET< CL 

PIC 
57 1332.43 2015.42 -lIN 9 16 50 2.01 NET< CL 
58 1691.06 2557.55 4N 5 8 12 2.25 NET< CL 

c:\seeker\Results\L5186-09.RES Analysis Results Saved. 
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L5186-09 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 14:31:07 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. . l.54E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .• 9704 Sec 
Sample Size .. .... 6. HE-Ol kg Real Time . . 9714 Sec 
Collection Efficiency . . 1.0000 Spectrum File .1016005.spc 

Detector #: 5 
Energy(keV)= -0.13 + 0.661*Ch + -2.03E-07*Ch~2 + -2.03E-07*ChA 3 04/11/2003 
FWHM(keV) = 1.06 + O.004*En + 6.14E-04*En~2 + 6.14E-04*En A 3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WTSSSOOS.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.46e-03*EnA-3.S6e+00 + 1.S5e+02*EnA 6.66e-OlJ 02/06/1998 

Library File: SOILA.LIB LSF File: L5186-09.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Pb-2I2 3.93E+02 1.97E+Ol < 4.48E+Ol 2.16E+Ol 1.00E+00 MEAS + YES 
Pb-214 3.18E+02 2.11E+01 < 7.18E+01 3.48E+01 1.00E+OO MEAS + YES 
AcTh-228 3.07E+02 2.9SE+OI < 1.IOE+02 S.23E+Ol I.OOE+OO MEAS + YES 
Ra-226 6.39E+02 2.06E+02 < 6.6IE+02 3.22E+02 1. OOE+OO MEAS + YES 
Annil 1.3IE+OI 2.I3E+01 < 7.0SE+01 3.4SE+OI a.8SE-01 MEAS + YES 
Tl-208 3.67E+02 2.S6E+01 < 7.02E+01 3.0SE+01 1.DDE+00 MEAS + YES 
Bi-214 3.0SE+02 2.19E+Ol < 6.IBE+Ol 2.96E+Ol 1. OOE+OO MEAS + YES 
Bi-212 3.65E+02 8.12E+01 < 2.44E+02 1.16E+02 1. OOE+OO MEAS + YES 
Pa-234 2.46E+03 6.07E+03 < 2.03E+04 9.92E+03 1. OOE+QO MEAS + YES 
K-40 1.37E+04 3.32E+02 < 2.53E+02 1.16E+02 1. OOE+OO MEAS + YES 
Am-241 -S.76E+01 4.23E+01 < 1. 48E+02 7.15E+01 I.OOE+OO NET YES 
Co-57 -S.5BE+00 6.SSE+OO < 2.27E+Ol 1.10E;+01 8.49E-OI NET YES 
Ce-144 -2.97E+Ol S.20E+OI < 1.79E+02 B.66E+Ol 8.SSE-01 NET YES 
Ce-141 S.SBE+01 4.4SE+01 < 1. 4BE+02 7.I6E+01 2.55E-OI NET YES 
Se-75 6.45E-01 1. 32E+01 < 4.50E+Ol 2.16E+Ol 6.90E-01 NET YES 
Cr-51 -6.09E+Ol 2.70E+02 < 9.34E+02 4.46E+02 2.01E-Ol NET YES 
1-131 1.02E+03 1. 61E+03 < 5.45E+03 2.S9E+03 3.97E-03 NET YES 
Sb-12S -3.11E+01 1.96E+01 < 7.14E+Ol 3.39E+Ol 9.57E-Ol NET YES 
Ag-I0Bm S.38E+OO 6.88E+OO < 2.32E+Ol 1. llE+Ol 9.99E-Ol NET YES 
Be-7 -8.91E+01 1. 28E+02 < 4.56E+02 2.16E+02 4.35E-Ol NET YES 
La-140 2.20E+02 4.20E+02 < 1.43E+03 6.7BE+02 3.09E-02 NET YES 
Ru-l03 4.89E+OO 2.16E+Ol < 7.42E+01 3.52E+Ol 3.23E-Ol NET YES 
Ba-140 9.20E+02 8.05E+02 < 2.69E+03 1.27E+03 3.09E-02 NET YES 
Cs-134 1.0BE+OO 7.49E+OO < 2.59E+01 1. 23E+Ol 9.43E-Ol NET YES 
Ru-l06 1.97E+Ol 7.10E+Ol < 2.46E+02 1. 16E+02 B.86E-Ol NET YES 
Cs-137 7.15E-02 7.BOE+OO < 2.72E+Ol 1. 28E+Ol 9.96E-01 NET YES 
Zr-95 -9.21E+Ol 4.32E+Ol < 1.64E+02 7.B8E+Ol 4.99E-Ol NET YES 
Nb-95 2.44E+Ol 4.00E+Ol < 1.3SE+02 6.4BE+Ol 2.81E-01 NET YES 
Co-58 1. 47E+Ol 1. 18E+Ol < 3.93E+Ol 1. 82E+Ol 5.34E-01 NET YES 
Mn-54 1.11E+Ol 8.29E+OO < 2.7SE+01 1. 291HOl 8.68E-01 NET YES 
Ag-llOm 1.4SE+01 1.18E+Ol < 3.92E+Ol 1.83E+01 8.37E-Ol NET YES 
Fe-59 6.11E+00 4.33E+Ol < 1.50E+02 7.08E+Ol 3.69E-Ol NET YES 
Zn-65 1. 08E+Ol 4.38E+01 < 1.48E+02 7.18E+OI 8.34E-Ol NET YES 
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--------------------------

L5186-09 analyzed by emm1461 on 04/11/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Co-60 -9.02E+OO 7.27E+OO < 2.76E+Ol 1.27E+Ol 9.77E-Ol NET YES 
sb-124 1.55E+Ol 2.05E+Ol < 7.28E+Ol 3.l2E+Ol 4.78E-Ol NET YES 

PERFORMED BY: 

REVIEWED BY: __________________________ 
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--------------------

------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ....:L=.=5:..,:.1.:::,.86::..·-"-10::;......________ Count by Date: __________ 
(if required) 

Client: Duratek Inc 
~~~~------------- Delay Date: 

(If required) 
Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS-2600-107 

Collect Start DatefTime: 


Collect Stop DatefTime: 02-06-03 12:00 

~~~--~-------------

Product: GAMMA SPECTROMETRY 

Required MDC(s): 05-137,1.1; 00-60 .038 

CHEMISTRY INFORMATION 

LiquId Data SoUdVSedimenVSoil 

_____ g/mLDensity: Total Sample Weight: ------9 
(If required) (if required) 

Total Sample Weight: -------g Wet Weight: -----9(if required) 

Dry Weight: Aliquot Weight: ------9-------g 
Aliquot Weight: ...:..13.:::,..9.:...--..;:;..fR__ g 

Vegetatlon/Drled Aquatic Animals Data 

FilterlSmear Data Wet Weight: ------g 

Volume:
Dry Weight: -------9 

Units:
Aliquot Weight: -------9 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMATION 

~ 
Count DatefTime: DetNo.: ___ Spectrum No.: 

Counted by: 

Recount DatefTime: DetNo.: ___ Spectrum No.: _______ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5186-10 
BMS-2600-107 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

02/06/03 12:00 

Product 
Matrix 

Gl\MMA SPECTROMETRY 
SOOl Soil 

parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

139.6 

139.6 
.1396 

WTSS 
SOILA.LIB 
EMPTY 
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-------------------------------------------------------------------------------

******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


************************************************~**************************** 

LSN: L5186-10 

Sample ID: SOIL/SEDI Duratek Inc Code: 1017302 

---------------------------------------~--------------------------------------
Sampling Start: 02/06/2003 12:00:00 I Counting Start: 04/11/2003 17:35:03 
Sampling Stop: 02/06/2003 12:00:00 Ij'Decay Time . .. 1.54E+003 Hrs 
Buildup Time. . . O.OOE+OOO Hrs Live Time . . . 200000 Sec 
Sample Size . . . . . . . 1.40E-001 kg VReal Time . . . 200055 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ... .1017302.spc 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Energy(keV)= 1.30 + 0.661*Ch + O.OOE+OO*Ch~2 + 0.OOE+00*Ch~3 04/11/2003 
FWHM (keV) 1.03 + 0.002*En + 6.5SE-04*En A 2 + O.OOE+00*En A 3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.66 94.38 lS94 123 191 6200 1.23 
2 73.55 109.35 331 80 129 3663 0.81 a 
3 75.23 111.89 3239 108 151 4578 1.11 b 
4 77.50 115.33 4488 113 lSI 4578 1.00 c 
5 84.66 126.16 908 90 139 3894 1.11 a HiResid 
6 87.48 130.43 1470 93 139 3894 1.17 b HiResid 
7 90.04 134.30 780 77 119 3115 0.92 c HiResid 
8 93.16 139.03 4237 117 159 4673 1. 32 d HiResid 
9 99.69 148.91 7 59 97 2336 0.73 e NET< CL 

HiResid 
10 105.70 158.00 9 59 97 2336 0.56 f NET< CL 

HiResid 
11 110.50 165.27 35 72 119 3115 0.80 g NET< CL 

HiResid 
12 129.44 193.93 460 101 162 4478 1. 07 
13 140.14 210.13 225 76 123 3049 1.11 a 
14 144.23 216.32 493 78 123 3049 1. 07 b 
15 154.42 231. 74 11 85 140 3636 0.12 NET< CL 
16 163.51 245.50 99 84 136 3441 0.69 NET< CL 
17 186.30 279.99 2471 103 149 3764 1.18 
18 197.74 297.31 282 71 113 2584 1. 08 a 
19 199.13 299.40 251 51 79 1550 0.59 b 
20 209.67 315.36 538 100 160 4076 1. 04 
21 239.01 359.77 7209 105 102 2082 1.13 a 
22 241. 97 364.24 1573 81 116 2499 1. 40 b 
23 253.00 380.94 -31 75 124 2618 0.41 NET< CL 
24 270.66 407.67 467 77 121 2490 1. 41 
25 277.82 418.50 200 75 121 2490 0.96 
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=============================================================================== 
PEAK SEARCH RESULTS 


==~============================================================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------------------------------------------_._-------------------------------­
26 288.84 435.18 100 70 114 2219 2.30 NET< CL 

Wide Pk 
27 295.57 445.36 2474 73 88 1563 1.17 a 
28 300.34 452.59 449 65 101 1876 1. 25 b 
29 328.43 495.11 248 76 122 2353 1. 05 
30 338.77 510.75 1440 74 105 1888 1. 22 
31 352.31 531.25 3994 93 112 2000 1. 33 
32 375.08 565.70 88 66 108 1848 2.28 NET< CL 

Wide Pk 
33 409.39 617.62 245 64 101 1627 1. 34 
34 426.57 643.63 63 54 87 1303 0.99 NET< CL 
35 438.94 662.35 46 54 88 1321 1. 05 NET< CL 
36 463.23 699.11 388 54 83 1172 1.19 
37 511.27 771.83 4081 93 111 1702 2.47 Wide Pk 
38 558.72 843.63 159 43 68 856 1. 29 a 
39 562.87 849.91 60 42 68 856 1. 33 b NET< CL 
40 570.03 860.76 85 48 77 1007 1. 03 
41 583.56 881.24 2216 73 92 1262 1. 48 
42 597.91 902.95 132 68 no 1568 2.62 Wide Pk 
43 609.69 920.78 3079 80 94 1308 1. 46 
44 652.57 985.68 16 41 68 782 0.36 NET< CL 
45 662.15 1000.17 214 54 85 1078 1. 32 
46 693.81 1048.09 91 58 94 1220 1.10 NET< CL 
47 727.67 1099.34 440 50 74 946 1. 51 
48 768.34 1160.89 228 51 81 1065 1.53 
49 782.39 1182.15 70 31 50 518 1. 32 a 
50 786.25 1188.00 126 39 61 691 1. 75 b 
51 795.41 1201. 86 264 38 57 634 1. 48 a 
52 803.31 1213.82 158 33 51 544 1. 28 b 
53 836.52 1264.08 2 43 71 879 0.06 NET< CL 
54 861.17 1301.38 266 49 76 908 1. 61 
55 911. 66 1377.79 1592 57 68 754 1. 66 
56 934.69 1412.65 97 39 63 686 1.10 
57 943.27 1425.64 49 35 56 582 1. 75 a NET< CL 
58 949.85 1435.61 49 22 34 291 0.85 b 
59 965.06 1458.63 348 38 55 567 1. 74 a 
60 969.43 1465.23 892 43 50 496 1. 59 b 
61 1001.88 1514.35 150 47 75 830 1. 92 
62 1064.12 1608.54 45 47 76 861 2.78 NET< CL 

Wide Pk 
63 1079.12 1631.25 42 40 65 688 1. 01 NET< CL 
64 1120.92 1694.50 574 50 72 810 1. 86 
65 1209.43 1828.47 2 41 68 756 0.04 NET< CL 
66 1238.78 1872.89 174 43 67 734 1. 41 
67 1280.59 1936.17 30 35 57 540 0.58 NET< CL 
68 1378.29 2084.04 136 33 50 424 1. 64 
69 1401.63 2119.35 37 19 30 209 1.27 a 
70 1408.28 2129.42 73 22 33 244 1. 56 b 
71 1461. 31 2209.68 7290 90 46 359 2.04 
72 1496.24 2262.54 54 25 40 278 1. 61 
73 1509.95 2283.30 58 28 44 326 1. 33 
74 1588.65 2402.40 138 21 28 173 1. 60 a 
75 1593.15 2409.22 93 26 39 272 2.37 b 
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=============================================================================== 
PEAK SEARCH RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------------------------------------------~---------------------------------

76 1620.97 2451.32 71 21 32 194 2.16 a 
77 1631. 01 2466.52 72 19 27 155 1. 71 b 
78 1730.11 2616.50 92 26 40 251 2.59 
79 1765.07 2669.42 486 32 39 253 2.11 
80 1846.85 2793.19 100 26 39 238 4.73 Wide Pk 
81 2103.84 3182.13 124 23 33 189 3.76 Wide Pk 
82 2205.02 3335.27 101 25 38 238 2.24 
83 2614.97 3955.71 933 35 28 124 2.72 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:.. . EMPTY02.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.66 1594 123 191 474 154 251 
3 75.23 3239 108 151 2406 133 204 
4 77.50 4488 114 151 3503 126 183 
5 84.66 908 90 139 582 108 174 
6 87.48 1470 93 139 876 117 186 
8 93.16 4237 117 159 1381 144 230 

11 110.50 35 72 119 -101 105 174 NET<CL 
13 140.14 225 76 123 109 90 148 NET<CL 
14 144.23 493 78 123 169 98 159 
16 163.51 99 84 136 -10 121 199 NET<CL 
17 186.30 2471 103 149 1275 139 220 
18 197.74 282 71 113 27 90 149 NET<CL 
19 199.13 251 51 79 93 65 105 NET<CL 
21 239.01 7209 105 102 6241 120 149 
22 241. 97 1573 81 116 914 98 154 
27 295.57 2474 73 88 1215 106 164 
30 338.77 1440 74 105 1296 93 140 
31 352.31 3994 93 112 1870 118 181 
36 463.23 388 54 83 285 80 129 
37 511.27 4081 93 111 353 123 199 
38 558.72 159 43 68 22 61 100 NET<CL 
40 570.03 85 48 77 35 69 113 NET<CL 
41 583.56 2216 73 92 1845 87 125 
43 609.69 3079 80 94 1516 101 153 
47 727.67 440 50 74 379 60 93 
48 768.34 228 51 81 44 66 108 NET<CL 
52 803.31 158 33 51 43 42 69 NET<CL 
55 911. 66 1592 57 68 1342 70 98 
56 934.69 97 39 63 46 52 84 NET<CL 
60 969.43 892 43 50 859 53 73 
61 1001.88 151 47 75 19 60 99 NET<CL 
64 1120.92 574 50 72 240 61 97 
66 1238.78 174 43 67 31 53 87 NET<CL 
68 1378.29 136 33 50 44 44 72 NET<CL 
71 1461.31 7290 90 46 6894 96 78 
78 1730.11 92 26 40 71 33 53 
79 1765.07 486 32 39 243 42 64 
82 2205.02 102 25 38 50 32 51 NET<CL 
83 2614.97 933 35 28 681 42 54 
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******************************************************************************* 
SEEKE~ LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .... .ENVA.LIB (Environmental Library (Kocher 1981)} 

Library Match Resolution.. . 1.00 I Decay Limit (Halflives) ..... 8.0 
Minimum Score . .., 0.50 I Decay Correction. . . .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 63.66 474 Th-234 618 2 of 2 100.00 1. 50 
2 73.55 331 Tl-208 98 8 of 9 99.30 1. 49 
3 75.23 2406 Pb-212 1677 5 of 6 99.30 0.99 

Pb-214 583 6 of 7 98.66 0.99 
Tl-208 172 8 of 9 99.30 0.99 

4 77.50 3503 Pb-212 2928 5 of 6 99.30 0.99 
Pb-214 851 6 of 7 98.66 0.99 

5 84.66 582 Tl-208 88 8 of 9 99.30 0.99 
6 87.48 876 Cd-109 1 of 1 100.00 1. 50 

Pb-212 1466 5 of 6 100.00 1. 00 
7 90.04 780 Unknown 
8 93.16 1381 Th-234 1059 2 of 2 100.00 1. 50 

AcTh-228 700 16 of 36 89.15 0.89 
12 129.44 460 AcTh-228 584 16 of 36 93.38 1. 43 
14 144.23 169 U-235 169 2 of 3 100.00 1. 50 
17 186.30 517 Ra-226 1 of 1 100.00 1.50 Split 
85 186.30 759 U-235 759 2 of 3 93.21 1.43 AutoAdd 
20 209.67 538 AcTh-228 716 16 of 36 93.38 1. 43 

Np-239 o of a 0.00 Decay 
21 239.01 6241 Pb-212 7449 5 of 6 100.00 1. 00 
22 241. 97 914 Pb-214 1098 6 of 7 100.00 1. 50 
24 270.66 467 AcTh-228 480 16 of 36 92.44 1. 42 
25 277.82 200 Tl-208 274 8 of 9 100.00 1. 50 

Np-239 o of o 0.00 Decay 
27 295.57 1215 Pb-214 2018 6 of 7 100.00 1. 00 
28 300.34 449 Pb-212 401 5 of 6 99.30 1. 49 
29 328.43 248 AcTh-228 370 16 of 36 97.34 1. 47 

Bi-212 8 4 of 13 82.79 0.83 
30 338.77 1296 AcTh-228 1272 16 of 36 92.44 1. 42 
31 352.31 1870 Pb-214 3407 6 of 7 100.00 1. 00 
33 409.39 245 AcTh-228 205 16 of 36 91. 62 1. 42 
36 463.23 285 AcTh-228 386 16 of 36 93.38 1. 43 

Sb-125 1 of 8 12.82 0.13 LowScore 
37 511.27 353 Tl-208 539 8 of 9 100.00 1. 50 

Annil 1 of 1 100.00 1. 50 
41 583.56 1845 Tl-208 1916 8 of 9 100.00 1. 50 
42 597.91 133 Unknown 
43 609.69 1516 Bi-214 1677 8 of 33 79.15 1. 29 

Ru-l03 1 of 2 5.92 0.06 LowScore 
1121SEsc o of a 0.50 
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=============================================================================== 
LIBRARY SEARCH RESULTS 


=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

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

45 662.15 215 Cs-137 1 of 1 100.00 1. 50 
47 727.67 379 Bi-212 544 4 of 13 100.00 1. 50 
49 782.39 70 AcTh-228 30 16 of 36 88.27 1. 38 
50 786.25 63 Pb-214 53 6 of 7 98.66 1. 49 Split 
84 786.25 63 Bi-212 63 4 of 13 100.00 1.50 AutoAdd 
51 795.41 264 AcTh-228 260 16 of 36 92.44 1. 42 

Cs-134 1 of 9 46.67 0.47 LowScore 
54 861. 17 267 Tl-208 201 8 of 9 100.00 1.50 
55 911.66 1342 AcTh-228 1433 16 of 36 92.44 1. 42 
58 949.85 49 1461SEsc 0 of 0 0.50 
59 965.06 348 AcTh-228 247 16 of 36 90.81 1. 41 
60 969~43 859 AcTh-228 784 16 of 36 92.44 1. 42 
64 1120.92 240 Bi-214 316 8 of 33 79.15 1. 29 
69 1401. 63 37 Bi-214 24 8 of 33 76.99 1. 27 
70 1408.28 73 Bi-214 42 8 of 33 76.99 1. 27 
71 1461. 31 6894 K-40 1 of 1 100.00 1.50 
72 1496.24 54 AcTh-228 34 16 of 36 90.22 1. 40 
73 1509.95 58 Bi-214 36 8 of 33 76.99 1. 27 
74 1588.65 138 AcTh-228 112 16 of 36 91. 62 1. 42 
75 1593.15 93 2615DEsc 0 of a 0.50 

2104SEsc 0 of a 0.50 
76 1620.97 71 Bi-212 49 4 of 13 100.00 1. 50 
77 1631.01 72 AcTh-228 59 16 of 36 91. 62 1. 42 
78 1730.11 71 Bi-214 43 8 of 33 76.99 1. 27 
79 1765.07 243 Bi-214 222 8 of 33 79.15 1.29 
80 1846.85 100 Bi-214 28 8 of 33 72.26 1. 22 
81 2103.84 124 2615SEsc 0 of 0 0.50 
83 2614.97 681 1'1-208 650 8 of 9 100.00 1. 50 
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************************************************,~****************************** 

SEEKEr- FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-10 


Sample ID: 	 SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 
.Sampling Stop: 02/06/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 

·Sample Size .. 1.40e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . . 
Real Time . . 
Spectrum File 
Type 

Det. 


Detector #: 2 (Canberra sn 
Efficiency File: WT1SS002.EFF (Sand in a 4 oz. 

I & II 

Code: 1017302 

04/11/2003 	17:35:03 
1.54e+003 Hrs 

200000 Sec 
200055 Sec 

.1017302.spc 

Limit Confidence Interval: 95 % 

9923043 det# 2) 
Jar: 1.6 g/cc) 

Eff.=1/[1.49E-02*EnA-2.S3E+OO + 1.39E+02*EnA S.OSE-01] 02/06/1998 

Library File: .•.....ENVA.LIB (Environmental Library (Kocher 1981)) 
LSF File: .......L5186-10.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 Average:x 7.83E+02 +- 7.83E+01 . 	 * 
63.29 6.22E+02 +- 2.02E+02 6.63E+02 	 +* 
92.59 S .l1E+02 +- S.48E+01 2.71E+02 	 +* 

Tl-20S 	 Average:x 5.43E+02 +- 1. 99E+01 * 
72.S0 1.D. .· · · 
84.90 	 1. D. . 

277.35 3.97E+02 +- 1.48E+02 4.85E+02 	 + 
510.84 1. D. ·· · · 
583.14 5.32E+02 +- 2.52E+01 7.30E+01 +* 
S60.37 7.10E+02 +- 1.31E+02 4.14E+02 +* 

2614.66 5.5SE+02 +- 3.42E+01 9.01E+01 +* 
Pb-212 Average: x 6.06E+02 +- 1. 15E+01 * 

74.81 	 1. D. .· · · 
77.12 	 1. D. . .· · · 

238.63 6.05E+02 +- 1. 16E+01 2.91E+01 	 +* 
300.09 6.7SE+02 +- 9.78E+01 3.08E+02 +* 

Cd-109 88.03 I. D. · · · 
AcTh-228 Average:x 6.32E+02 +- 1.88E+01 · 	 * 

129.08 5.02E+02 +- 1.10E+02 3.56E+02 	 +* 
209.28 4.81E+02 +- 8.96E+Ol 2.89E+02 	 +* 
270.23 6.16E+02 +- 1.01E+02 3.22E+02 	 +* 
327.64 4.26E+02 +- 1.30E+02 4.24E+02 	 +* 
338.32 6.42E+02 +- 4.58E+Ol 1.40E+02 	 +* 
409.51 7.S7E+02 +- 1.96E+02 6.34E+02 	 +* 
463.00 4.69E+02 +- 1. 32E+02 4.28E+02 	 +* 
782.00 1. 47E+03 +- 6.52E+02 2.12E+03 	 + 
794.70 6.42E+02 +- 9.28E+01 2.83E+02 	 +* 
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-------------------------------------------------------------------------------

=============================================================================== 
MEASURED or MDA CONCENTRATIONS 

=============================================================================== . 
N 


ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 


911.07 6.06E+02 +- 3.15E+01 8.95E+01 	 +* 
964.60 8.78E+02 +- 9.70E+01 2.86E+02 	 +* 
969.11 6.80E+02 +- 4.20E+01 1. 17E+02 +* 

1495.80 1. OOE+03 +- 4.71E+02 1. 53E+03 + 
1588.00 7.71E+02 +- 1.16E+02 3.31E+02 +* 
1630.40 7.74E+02 +- 2.02E+02 6.20E+02 +* 

U-235 Average:x 5.10E+01 +- 2.17E+01 . .· 143.76 5.10E+Ol +- 2.94E+01 9.66E+01 	 + 
185.72 5.10E+01 +- 3.22E+01 1. 06E+02 + 


Ra-226 186.22 5.73E+02 +- 5.53E+02 1. 82E+03 + 

Pb-214 Average:x 3.17E+02 +- 1.49E+Ol *
· 241.98 5.33E+02 +- 5.72E+01 1. 81E+02 	 +* 

295.21 3.21E+02 +- 2.80E+01 8.77E+01 	 +* 
351.92 2.93E+02 +- 1.85E+01 5.71E+01 	 +* 
785.91 6.40E+02 +- 6.84E+02 2.26E+03 + 


Bi-214 Average:x 3.03E+02 +- 1. 75E+01 . * 
· 
609.31 2.96E+02 +- 1.97E+01 6.03E+01 +* 

1120.29 2.35E+02 +- 5.95E+01 1.92E+02 +* 
1401. 50 4.75E+02 +- 2.45E+02 8.00E+02 + 
1407.98 5.20E+02 +- 1.57E+02 4.97E+02 +* 
1509.23 4.88E+02 +- 2.36E+02 7.69E+02 + 
1729.59 5.01E+02 +- 2.36E+02 7.72E+02 + 
1764.49 3.28E+02 +- 5.64E+01 1.76E+02 +* 
1847.42 1.06E+03 +- 2.74E+02 8.61E+02 +* 

Cs-137 661.65 2.44E+01 +- 6.15E+OO 1. 98E+01 +* 

Bi-212 Average:x 3.53E+02 +- 4.93E+01 * 


727.17 3.35E+02 +- 5.27E+01 1. 66E+02 	 +* 
785.46 3.53E+02 +- 3.13E+02 1. 04E+03 	 + 

1620.62 5.12E+02 +- 1.55E+02 4.89E+02 	 +* 
K-40 1460.81 1.18E+04 +- 1.64E+02 2.74E+02 	 +* 
Am-241 59.54 N 3.72E+01 +- 1.34E+01 4.39E+Oll 	 x lbase 
Co-57 122.06 N 9.73E-01 +- 3.19E+00 1. 06E+01 	 x 
Ce-144 133.54 N 4.73E+01 +- 2.54E+Ol 8.34E+01r x rbase 

·Ce-141 	 145.44 N 8.47E+Ol +- 3.85E+01 1. 26E+02P x PIC 
Se-75 264.65 N-4.90E+OO +- 7.42E+OO 2.49E+01 x 
Cr-51 320.08 N-1.04E+02 +- 1.66E+02 5.56E+02 x 
1-131 364.48 N 4.54E+02 +- 1.10E+03 3.67E+03 x 
Sb-125 427.89 N 1.58E+Ol +- 1.17E+Ol 3.86E+01 x 

IAg-I08m 433.93 N-3.07E+00 +- 3.66E+00 1.24E+01 x 	 . 
Be-7 477.59 N-3.33E+OO +- 7.42E+01 2.49E+02 	 x 
Ru-103 497.08 N-2.18E+00 +- 1. 19E+01 3.99E+Ol 	 x 
Ru-106 621.84 N-4.90E+Ol +- 4.75E+Ol 1.61E+02 	 x 
Zr-95 756.72 N 1.35E+01 +- 1.45E+01 4.82E+Ol 	 x 
Nb-95 765.79 N-5.19E+Ol +- 2.36E+01 8.15E+01L x LHROI 
Cs-134 795.84 N 1.03E+00 +- 5.76E+OO 1.93E+OIP x PIC 
Co-58 810.76 N 1.76E+OO +- 7.41E+00 2.49E+01 	 x 
Mn-54 834.83 N 2.83E+OO +- 5.28E+OO 1.76E+01 	 x 
Ag-llOm 884.67 N 1.17E+01 +- 7.21E+00 2.37E+01 	 x 
Fe-59 1099.22 N 1. 35E+Ol +- 2.32E+01 7.76E+Ol 	 x 
Zn-65 1115.52 N 6.64E+00 +- 1.21E+01 4.06E+Oll 	 x lbase 
Co-60 1332.49 N 8.48E-01 +- 4.95E+OO 1.67E+Ol 	 x Y. 
Ba-140 1596.49 N-5.01E+02 +- 1.98E+02 7.19E+02R x RHROI 
La-l40 1596.49 N-S.76E+02 +- 2.28E+02 8.26E+02R x RHROI 
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==============================;================================================ 
MEASURED or MDA CONCENTRATIONS 

=============================================================================== 
N 

ENERGY E Concentration 
Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Sb-124 1691.02 N 3.57E+OO +- 1.81E+01 6.16E+01 x 

MEASURED TOTAL: 1.60E+04 +- 9.55E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

======================~======================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
==================================================================;========;=== 

7 90.04 134.30 780 77 119 3115 0.92 Unknown 
9 99.69 148.91 7 59 97 2337 0.73 Deleted 

10 105.70 158.00 9 59 97 2337 0.56 Deleted 
11 110.50 165.27 -101 105 174 3115 0.80 Deleted 
13 140.14 210.13 109 90 148 3049 1.11 Deleted 
15 154.42 231.74 11 85 140 3636 0.12 Deleted 
16 163.51 245.50 -10 121 199 3441 0.69 Deleted 
18 197.74 297.31 27 90 149 2584 1. 08 Deleted 
19 199.13 299.40 93 65 105 1551 0.59 Deleted 
23 253.00 380.94 31 75 124 2618 0.41 Deleted 
26 288.84 435.18 100 70 114 2219 2.30 Deleted 
32 375.08 565.70 88 66 108 1848 2.28 Deleted 
34 426.57 643.63 63 54 87 1303 0.99 Deleted 
35 438.94 662.35 46 54 88 1321 1. 05 Deleted 
38 558.72 843.63 22 61 100 856 1. 29 Deleted 
39 562.87 849.91 60 42 68 856 1. 33 Deleted 
40 570.03 860.76 35 69 113 1007 1. 03 Deleted 
42 597.91 902.95 133 68 110 1568 2.62 Unknown 
44 652.57 985.68 16 41 68 782 0.36 Deleted 
46 693.81 1048.09 91 58 94 1220 1.10 Deleted 
48 768.34 1160.89 44 66 108 1065 1. 53 Deleted 
52 803.31 1213.82 43 42 69 544 1. 28 Deleted 
53 836.52 1264.08 2 43 71 879 0.06 Deleted 
56 934.69 1412.65 46 52 84 686 1.10 Deleted 
57 943.27 1425.64 49 35 56 582 1. 75 Deleted 
58 949.85 1435.61 49 22 34 291 0.85 1461SEsc 
61 1001. 88 1514.35 19 60 99 830 1.92 Deleted 
62 1064.12 1608.54 45 47 76 861 2.78 Deleted 
63 1079.12 1631.25 42 40 65 688 1. 01 Deleted 
65 1209.43 1828.47 2 41 68 756 0.04 Deleted 
66 1238.78 1872.89 31 53 87 734 1. 41 Deleted 
67 1280.59 1936.17 30 35 57 540 0.58 Deleted 
68 1378.29 2084.04 44 44 72 424 1. 64 Deleted 



-------------

---

------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...=L::.:;5;.,.;.1.;:;.86::;,.·..:..11..:..-____________ Count by Date: _________ 
(if required) 

Client: Duratek Inc 
~~~~---------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-2600-164 

Collect Start Datemme: 

Coliect Stop Datemme: ,....:0:.::2,....:·0:.;..7....,;-0:..;:3.....:1:.::2;,.:.::0:..;:0________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs·137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolidlSediment!Soi! 

_____ g/mLDensity: Total Sample Weight: -----g
(it required) (if required) 

Total Sample Weight: Wet Weight: -----9 ------9(il required) 

Dry Weight:Aliquot Wei9ht: -----9 -----9 

Aliquot Weight: ___ _11'""""",,32c""44-1 9 
Vegetation/Drled Aquatic Animals Data 

Fllter/Smear Data Wet Weight: -----9 
Volume:Dry Weight: -----g 
Units:

Aliquot Weight: -----g 

Sample Geometry: 

Work Group 10: Run 10: 

COUNTING INFORMATION 

Count Datemme: DetNo.: 5 Spectrum No.: lOl't{O:>' 

Counted by: 

Recount Datemme: DetNo.: ___ Spectrum No.: ______ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s): CO-60,38;CS-137,llOO; 

Sample Id 
Client Iel 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5186-11 
BMS-2600-164 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

02/07/03 12;00 

Product 
Matrix 

GAMMA SPEC."fROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
9 
kg 

pCi 

632.1 

632 1 
.6321 

WT5S 
SOILA.LIB 
EMPTY 
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-------------------------------------------------------------------------------

******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Ana ysis 


**************************************************** ************************** 


LSN: L5186-11 

Sample ID: SOIL/SEDI Duratek Inc 

---------------------------------------~-------------------------------------
Sampling Start: 02/07/2003 12:00:00 I Counting Start: 04/11/2003 11:02:31 
Sampling Stop: 02/07/2003 12:00:00 I Decay Time. . 1.51E+003 Hrs 
Buildup ~ime. . . .. O.OOE+OOO Hrs I~ive T~me . . . . . . .. 10430 Sec 
Sample Slze ....... 6.32E-00I kg ~Real Tlme . . . . . . .. 10441 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........1014105.spc 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Energy(keV)= -0.13 + 0.661*Ch +-2.03E-07*Ch A 2 + 7.32E-l1*ChA 3 04/11/2003 
FWHM(keV) = 1.06 + 0.004*En + 6.14E-04*En A 2 + 0.00E+00*En A 3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# ( keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 	 51. 76 78.47 -6839 465 777 7700 318.50 NET< CL 
Wide Pk 

2 63.36 96.01 66 41 66 746 0.69 
3 74.76 113.25 390 42 61 684 1. 35 a 
4 76.97 116.60 575 40 53 570 1.13 b 
5 84.32 127.71 104 39 61 643 1.53 a 
6 87.10 131.91 281 41 61 643 1. 60 b 
7 89.80 136.00 154 32 48 459 1. 01 c 
8 92.80 140.53 375 49 75 826 1. 91 d 	 Wide Pk 
9 99.13 150.1l 62 30 48 459 1.07 e 

10 128.75 194.90 80 38 61 639 0.96 
11 143.39 217.05 4 33 54 544 0.11 NET< CL 
12 185.88 281.31 279 41 62 601 1.35 
13 209.17 316.53 80 33 53 477 1. 06 
14 238.51 360.91 1437 45 41 317 1. 27 a 
15 241.47 365.38 320 33 47 370 1. 42 b 
16 269.85 408.31 81 31 48 369 1.11 
17 277.06 419.21 54 30 47 355 1. 07 
18 295.08 446.47 429 30 36 243 1. 26 a 
19 299.93 453.80 76 21 32 202 1.10 b 
20 328.03 496.30 52 25 39 262 0.77 
21 337.94 511.29 208 32 47 332 1.16 
22 351.79 532.24 804 39 44 286 1. 37 
23 409.59 619.66 9 22 36 207 0.29 NET< CL 
24 462.44 699.60 101 25 37 193 2.03 Wide Pk 
25 510.71 772.62 431 30 35 170 2.23 Wide Pk 
26 557.71 843.71 4 20 33 162 0.21 NET< CL 
27 583.02 881.99 505 29 30 129 1. 73 
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-------------------------------------------------------------------------------

=============================================================================== 
PEAK SEARCH RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 609.20 921. 59 606 32 33 162 1. 59 
29 727.06 1099.87 78 19 28 126 1. 37 
30 768.12 1161. 99 44 18 28 131 1. 83 
31 793.61 1200.53 27 9 12 34 0.83 a 
32 794.96 1202.58 44 10 12 34 0.94 b 
33 860.02 1300.99 53 18 28 109 1. 98 
34 911.00 1378.10 330 24 26 109 1. 81 
35 933.60 1412.28 38 16 25 95 2.06 
36 964.67 1459.27 61 14 18 67 1. 49 a 
37 968.84 1465.58 203 17 17 58 1. 38 b 
38 1119.92 1694.07 140 22 31 132 1. 71 
39 1238.16 1872.88 15 16 26 109 0.59 NET< CL 
40 1377.86 2084.11 29 11 15 43 1.15 
41 1460.60 2209.21 1404 39 15 35 2.06 
42 1729.39 2615.48 15 8 11 19 1. 44 
43 1764.31 2668.25 136 13 11 20 2.51 
44 2203.80 3332.08 41 10 12 21 2.62 
45 2614.72 3952.11 212 15 8 9 2.61 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:. . . EMPTY05.BKG (BKG Framatome ANP) 

==============================;================================================ 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 51.76 -6839 465 777 -5516 468 779 NET<CL 
2 63.36 67 41 66 45 41 67 NET<CL 
3 74.76 390 42 61 370 42 61 
4 76.97 575 40 53 547 40 -54 
5 84.32 104 39 61 85 39 62 
6 87.10 281 41 61 267 41 62 
8 92.80 375 49 75 294 50 76 

11 143.39 4 33 54 -7 33 55 NET<CL 
12 185.88 279 41 62 222 41 63 
14 238.51 1437 46 41 1394 46 43 
15 241.47 320 33 47 301 34 47 
16 269.85 81 31 48 76 31 49 
18 295.08 429 30 36 393 30 38 
21 337.94 209 32 47 203 32 48 
22 351. 79 805 39 44 737 39 46 
24 462.44 101 25 37 99 25 38 
25 510.71 431 30 35 196 30 44 
26 557.71 4 20 33 -1 20 34 NET<CL 
27 583.02 505 29 30 489 29 31 
28 609.20 606 32 33 557 32 35 
29 727.06 78 19 28 75 19 28 
30 768.12 44 18 28 39 19 29 
34 911.00 330 24 26 317 24 27 
35 933.60 38 16 25 34 16 25 
37 968.84 203 17 17 196 17 17 
38 1119.92 140 22 31 128 22 31 
39 1238.16 15 16 26 10 16 26 NET<CL 
40 1377.86 29 11 15 28 11 16 
41 1460.60 1404 39 15 1384 39 17 
43 1764.31 136 13 11 124 14 13 
44 2203.80 41 10 12 37 10 12 
45 2614.72 212 15 8 196 15 10 
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******************************************************************************* 
SEE,KER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . .. . .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. .. 2.00 I Decay Limit (Halflives). .. 8.0 
Minimum Score . .. 0.50 I Decay Correction.. ...... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


3 74.76 370 Pb-212 250 5 of 6 100.00 1. 50 
Tl-208 14 8 of 9 99.30 0.99 
Pb-214 116 5 of 7 98.65 0.99 
Tl-208 25 8 of 9 99.30 0.99 

4 76.97 547 Pb-212 445 5 of 6 100.00 1. 50 
Pb-214 202 5 of 7 98.65 0.99 

5 84.32 85 Tl-208 14 8 of 9 99.30 1. 49 
6 87.10 15 Cd-109 1 of 1 100.00 1.50 Split 

48 87.10 252 Pb-212 252 5 of 6 100.00 1. 50 AutoAdd 
7 89.80 155 Cd-l09 1 of 1 100.00 1. 50 
8 92.80 200 Th-234 1 of 2 58.74 0.59 Split 

47 92.80 94 AcTh-228 94 12 of 36 82.32 0.82 AutoAdd 
9 99.13 62 AcTh-228 31 12 of 36 85.22 1. 35 

Np-239 o of 0 0.00 Decay 
1120DEsc . o of 0 0.50 

10 128.75 80 AcTh-228 96 12 of 36 92.19 1. 42 
12 185.88 222 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
13 209.17 80 AcTh-228 129 12 of 36 96.19 1. 46 

Np-239 o of 0 0.00 Decay 
14 238.51 1394 Pb-212 1711 5 of 6 100.00 1. 50 
15 241.47 301 Pb-214 183 5 of 7 100.00 1. 00 

La-HO 1 of 15 0.40 0.00 LowScore 
16 269.85 76 AcTh-228 90 12 of 36 92.19 1. 42 
17 277.06 54 Tl-208 62 8 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 a of 0 0.00 Decay 

18 295.08 393 Pb-214 447 5 of 7 100.00 1. 50 
19 299.93 76 Pb-212 96 5 of 6 100.00 1. 50 
20 328.03 52 AcTh-228 71 12 of 36 92.19 1. 42 

Bi-212 1 2 of 13 59.32 1. 09 
La-140 11808 2 of 15 23.26 0.23 LowScore 

21 337.94 203 AcTh-228 252 12 of 36 92.19 1. 42 
22 351.79 737 Pb-214 1177 5 of 7 100.00 1. 00 
24 462.44 99 AcTh-228 72 12 of 36 89.08 1. 39 

Sb-125 1 of 8 13.67 0.14 LowScore 
25 510.71 64 Annil 1 of 1 100.00 1.50 Split 
46 510.71 132 Tl-208 132 8 of 9 100.00 1.50 AutoAdd 
27 583.02 489 Tl-208 473 8 of 9 100.00 1. 50 
28 609.20 557 Bi-214 648 8 of 33 88.44 1. 38 
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-------------------------------------------------------------------------------

=============================================================================== 
LIBRARY SEARCH RESULTS 


=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


Ru-103 . . . 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.50 


29 727.06 75 Bi-212 2762 2 of 13 100.00 1. 50 

30 768.12 39 Bi-214 54 8 of 33 94.26 1. 44 


Pa-234 1 of 2 26.32 0.76 

31 793.61 27 AcTh-228 56 12 of 36 100.00 1. 00 

32 794.96 44 Unknown 


AcTh-228 56 12 of 36 92.19 1. 42 Matched 
Cs-134 1 of 9 46.67 0.47 LowScore 

33 860.02 53 Tl-208 55 8 of 9 100.00 1.50 
34 911. 00 317 AcTh-228 295 12 of 36 90.68 1. 41 
35 933.60 34 Bi-214 30 8 of 33 87.21 1. 37 
36 964.67 61 AcTh-228 55 12 of 36 90.68 1. 41 
37 968.84 196 AcTh-228 168 12 of 36 90.68 1. 41 

Sb-124 1 of 13 1. 04 0.01 LowScore 
38 1119.92 128 Bi-214 126 8 of 33 88.44 1. 38 
40 1377.86 28 Bi-214 30 8 of 33 88.44 1. 38 
41 1460.60 1384 K-40 1 of 1 100.00 1.50 
42 1729.39 15 Bi-214 19 8 of 33 94.26 1. 44 
43 1764.31 124 Bi-214 94 8 of 33 87.21 1. 37 
44 2203.80 37 Bi-214 26 8 of 33 84.87 1. 35 
45 2614.72 196 Tl-208 219 8 of 9 100.00 1. 50 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5l86-11 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 02/07/2003 12:00:00 Counting Start: 04/11/2003 11:02:31 
Sampling Stop: 02/07/2003 12:00:00 Decay Time .. 1.51e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 10430 Sec 
Sample Size . . 6.32e-001 kg Real Time .. 10441 Sec 
Collection Efficiency 1.0000 Spectrum File .1014105.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Efficiency File: WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.46E-03*En A -3.56E+00 + 1.55E+02*EnA 6.66E-Ol] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5186-11.LSF (SOIL/SEDI: Duratek Inc) 
==================================================================~============ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide ( keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 7.73E+02 +- 2.51E+01 * 
74.81 1. D. 
77.12 1. D. · 
87.30 1. D. · 

238.63 7.76E+02 +- 2.54E+Ol 4.96E+Ol +* 
300.09 6.38E+02 +- 1.78E+02 5.55E+02 +* 

Tl-208 Average:x 6.92E+02 +- 3.22E+Ol . . *· 
84.90 1. D. . 

277.35 6.06E+02 +- 3.31E+02 1. 09E+03 + 
510.84 1. D. .· 
583.14 7.16E+02 +- 4.23E+01 9.35E+01 +* 
860.37 6.80E+02 +- 2.36E+02 7.47E+02 + 

2614.66 6.58E+02 +- 5.15E+01 7.83E+01 +* 
Cd-l09 88.03 1. D. .· . · Th-234 92.59 8.72E+02 +- 3.75E+02 1.23E+03 + 
AcTh-228 Average:x 6.31E+02 +- 3.22E+Ol *· 99.45 1. 31E+03 +- 6.37E+02 2.08E+03 + 

129.08 5.54E+02 +- 2.66E+02 8.71E+02 + 
209.28 4.17E+02 +- 1.74E+02 5.66E+02 + 
270.23 5.65E+02 +- 2.30E+02 7.47E+02 + 
327.64 4.87E+02 +- 2.36E+02 7.68E+02 + 
338.32 5.51E+02 +- 8.76E+Ol 2.66E+02 +* 
463.00 8.52E+02 +- 2.15E+02 6.74E+02 +* 
794.70 3.15E+02 +- 1.04E+02 3.08E+02 +* 
911.07 6.81E+02 +- 5.24E+01 1. 23E+02 +* 
964.60 7.21E+02 +- 1.62E+02 4.72E+02 +* 
969.11 7.32E+02 +- 6.54E+Ol 1.39E+02 +* 
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-------------------------------------------------------------------------------

====:========================================================================== 
MEASURED or MDA CONCENTRATIONS 

~============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

93.35 LD. 
Ra-226 186.22 1. 46E+03 +- 2.71E+02 8.50E+02 +* 
Pb-214 Average: x 6.33E+02 +- 2.61E+01 * 

241. 98 1. OOE+03 +- 1.12E+02 3.26E+02 +* 
295.21 5.80E+02 +- 4.49E+Ol 1.16E+02 +* 
351.92 6.29E+02 +- 3.34E+Ol 8.14E+Ol +* 

Annil 511.00 2.92E+01 +- 2.40E+Ol 7.93E+Ol + 
Bi-214 Average:x 5.72E+02 +- 2.70E+Ol * 

609.31 5.49E+02 +- 3.15E+Ol 7.25E+Ol +* 
768.36 4.08E+02 +- 1.96E+02 6.36E+02 + 
934.06 6.42E+02 +- 3.08E+02 9.98E+02 + 

1120.29 5.82E+02 +- 1.00E+02 2.95E+02 +* 
1377.67 5.25E+02 +- 2.07E+02 6.47E+02 + 
1729.59 4.55E+02 +- 2.32E+02 7.41E+02 + 
1764.49 7.26E+02 +- 7.91E+Ol 1.63E+02 +* 
2204.22 7.89E+02 +- 2.07E+02 5.86E+02 +* 

Bi-212 727.17 3.26E+02 +- 8.32E+Ol 2.56E+02 +* 
K-40 1460.81 1.06E+04 +- 2.95E+02 2.77E+02 +* 
Am-241 59.54 N-2.28E+Ol +­ 5.09E+Ol 1.73E+02 x 
Co-57 122.06 N-6.73E-Ol +­ 7.75E+OO 2.62E+Ol x 
Ce-144 133.54 N 5.61E+Ol +­ 6.19E+01 2.06E+02r x rbase 
Ce-141 145.44 N 1.45E+02 +­ 5.08E+Ol 1.64E+02 x 
Se-75 264.65 N-1.46E+Ol +­ 1. 55E+Ol 5.38E+Oll x Ibase 
Cr-51 320.08 N 4.40E+Ol +­ 2.91E+02 9.94E+02 x 
1-131 364.48 N 9.14E+01 +­ 1.71E+03 5.86E+03 x 
Sb-125 427.89 N 3.85E+OO +­ 2.11E+Ol 7.27E+01 x 
Ag-I08m 433.93 N 6.76E-02 +­ 7.03E+OO 2.42E+01 x 
Be-7 477.59 N-l.14E+02 +­ 1. 49E+02 5.24E+02 x 
La-140 487.03 N-'4.85E+02 +­ 4.60E+02 1.63E+03 x 
Ru-l03 497.08 N-1. 88E+01 +­ 2.36E+Ol 8.31E+Ol x 
Ba-HO 537.32 N-3.40E+Ol +­ 7.86E+02 2.73E+03 x 
Cs-134 604.70 N 1.97E+OO +­ 7.97E+OO 2.74E+Oll x Ibase 
Ru-106 621. 84 N 1.35E+02 +­ 7.22E+Ol 2.35E+02 x 
Cs-137 661.65 N 7.39E+OO +­ 8.73E+OO 2.95E+Ol x Y. 
Zr-95 724.18 N-6.22E+03 +­ 3.09E+03 1. 02E+04P x PIC 
Nb-95 765.79 N-l.37E+OO +­ 4.04E+Ol 1.38E+02P x PIC 
Co-58 810.76 N-1. 85E+Ol +­ 1. 39E+01 5.06E+Ol x 
Mn-54 834.83 N 5.17E+00 +­ 9.10E+OO 3.11E+Ol x 
Ag-110m 884.67 N 1.25E+Ol +­ 1.15E+Ol 3.86E+01 x 
Fe-59 1099.22 N-2.23E+Ol +­ 4.32E+01 1. 53E+02 x 
Zn-65 1115.52 N 3.67E+Ol +­ 4.38E+Ol 1. 46E+02P x PIC 
Co-60 1332.49 N-2.43E+00 +­ 7.76E+OO 2.81E+Ol x Y. 
Sb-124 1691. 02 N-2.28E+Ol +- 2.34E+Ol 9.30E+Ol x 

MEASURED TOTAL: 1.66E+04 +- 1.19E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

;============================================================================== 
UNKNOWN/SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 51.76 78.47 -5516 468 779 7700 318.50 Deleted 
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-------------------------------------------------------------------------------

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== ' 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

2 63.36 96.01 45 41 67 746 0.69 Deleted 

11 143.39 217.05 -7 33 55 544 0.11 Deleted 

23 409.59 619.66 9 22 36 207 0.29 Deleted 

26 557.71 843.71 -1 20 34 162 0.21 Deleted 

32 794.96 1202.58 44 10 12 34 0.94 Unknown 

39 1238.16 1872.88 10 16 26 109 0.59 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

49 59.54 90.23 -14N 30 50 503 1.13 NET< CL 
50 122.06 184.78 -3N 29 47 453 1.18 NET< CL 
51 133.54 202.15 27N 29 48 458 1.19 NET< CL 

RBase 
52 145.44 220.14 93N 33 51 483 1. 20 
53 264.65 400.45 -23N 24 41 309 1. 28 NET< CL 

LBase 
54 320.09 484.29 3N 20 32 195 1. 32 NET< CL 
55 364.49 551.45 IN 19 31 174 1. 36 NET< CL 
56 427.91 647.38 3N 16 27 134 1. 40 NET< CL 
57 433.95 656.51 ON 17 29 139 1. 41 NET< CL 
58 477.62 722.56 -14N 18 30 151 1. 44 NET< CL 
59 487.06 736.85 -19N 18 30 151 1. 44 NET< CL 
60 497.11 752.05 -14N 17 29 146 1. 45 NET< CL 
61 537.36 812.93 -IN 15 25 110 1. 48 NET< CL 
62 604.76 914.88 4N 16 26 119 1. 52 NET< CL 

LBase 
63 621. 90 940.81 26N 14 21 74 1. 54 
64 661.59 1000.85 13N 15 25 119 1. 56 NET< CL 
65 724.14 1095.46 -2688N 1335 2198 167 1. 61 NET< CL 

PIC 
66 765.77 1158.43 -IN 22 36 159 1. 63 NET< CL 

PIC 
67 810.76 1226.48 -18N 13 23 100 1. 66 NET< CL 
68 834.85 1262.91 8N 14 23 95 1. 68 NET< CL 
69 884.71 1338.34 l3N 12 19 65 1. 71 NET< CL 
70 1099.16 1662.68 -7N 14 23 90 1. 86 NET< CL 
71 1115.48 1687.35 23N 27 44 171 1. 87 NET< CL 

PIC 

72 1332.43 2015.42 -3N 10 17 53 2.01 NET< CL 

73 1691. 06 2557.55 -6N 6 11 22 2.25 NET< CL 


c:\seeker\Results\L5186-11.RES Analysis Results Saved. 
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******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 02/07/2003 12:00:00 Counting Start: 04/11/2003 11:02:31 
Sampling Stop: 02/07/2003 12:00:00 Decay Time. 1.51E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . 10430 Sec 
Sample Size .. .. 6.32E-01 kg Real Time . 10441 Sec 
Collection Efficiency . 1.0000 Spectrum File .1014105.spc 

Detector #: 5 
Energy(keV)= -0.13 + 0.661*Ch + -2.03E-07*ChA2 + -2.03E-07*ChA3 04/11/2003 
FWHM(keV) 1.06 + O.004*En + 6.14E-04*EnA2 + 6.14E-04*EnA3 02/28/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WTSSSOOS.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=l/[ 5.46e-03*EnA-3.56e+OO + 1.5Se+02*EnA 6.66e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: LS186-11.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 7.73E+02 2.51E+Ol < 4.96E+Ol 2.40E+Ol 9.99E-Ol MEAS + YES 
Tl-208 6.92E+02 3.22E+Ol < 7.82E+Ol 3.46E+01 1. OOE+OO MEAS + YES 
Th-234 8.72E+02 3.75E+02 < 1.23E+03 6.09E+02 9.99E-Ol MEAS + YES 
AcTh-228 6.31E+02 3.22E+01 < 1.23E+02 S.88E+Ol 1. OOE+OO MEAS + YES 
Ra-226 1.46E+03 2.71E+02 < 8.50E+02 4.16E+02 1. OOE+OO MEAS + YES 
Pb-214 6.33E+02 2.61E+01 < 8.14E+01 3.96E+Ol 9.99E-01 MEAS + YES 
Annil 2.92E+Ol 2.40E+01 < 7.93E+01 3.90E+Ol 8.87E-Ol MEAS + YES 
Bi-214 5.72E+02 2.70E+Ol < 7.25E+01 3.49E+Ol 9.99E-01 MEAS + YES 
Bi-212 3.26E+02 8.32E+01 < 2.56E+02 l.22E+02 1. OOE+OO MEAS + YES 
K-40 1.06E+04 2.95E+02 < 2.77E+02 1. 28E+02 1. OOE+OO MEAS + YES 
Am-241 -2.28E+Ol 5.09E+01 < 1.73E+02 8.43E+Ol 1. OOE+OO NET YES 
Co-57 -6.73E-Ol 7.74E+OO < 2.62E+01 1.28E+Ol 8.5IE-Ol NET YES 
Ce-144 5.61E+Ol 6.19E+01 < 2.06E+02 1.00E+02 8.S8E-01 NET YES 
Ce-141 1.45E+02 S.08E+Ol < 1.64E+02 7.98E+Ol 2.61E-01 NET YES 
Se-75 -1.46E+Ol 1.S5E+01 < 5.38E+Ol 2.60E+Ol 6.95E-Ol NET YES 
Cr-51 4.40E+Ol 2.91E+02 < 9.94E+02 4.77E+02 2.07E-Ol NET YES 
1-131 9.14E+Ol 1.71E+03 < 5.86E+03 2.80E+03 4.37E-03 NET YES 
Sb-125 3.85E+OO 2.11E+Ol < 7.27E+Ol 3.46E+01 9.58E-Ol NET YES 
Ag-108m 6.76E-02 7.03E+00 < 2.42E+Ol 1.I6E+01 9.99E-01 NET YES 
Be-7 -1.14E+02 1.49E+02 < 5.24E+02 2.50E+02 4.42E-OI NET YES 
La-140 -4.85E+02 4.60E+02 < 1.63E+03 7.79E+02 3.29E-02 NET YES 
Ru-l03 -1.88E+Ol 2.36E+OI < 8.31E+Ol 3.97E+Ol 3.30E-Ol NET YES 
Ba-140 -3.40E+01 7.86E+02 < 2.73E+03 1. 29E+03 3.29E-02 NET YES 
Cs-134 1.97E+00 7.97E+OO < 2.74E+01 1. 30E+Ol 9.44E-Ol NET YES 
Ru-l06 1.35E+02 7.22E+Ol < 2.35E+02 1.10E+02 8.88E-Ol NET YES 
Cs-137 7.39E+OO 8.73E+OO < 2.95E+Ol 1. 40E+Ol 9.96E-Ol NET YES 
Zr-95 -6.22E+03 3.09E+03 < 1.02E+04 5.09E+03 5.06E-01 NET YES 
Nb-95 -1.37E+OO 4.04E+OI < 1.38E+02 6.66E+01 2.88E-01 NET YES 
Co-58 -1.85E+Ol 1.39E+01 < 5.06E+Ol 2.39E+01 5.40E-01 NET YES 
Mn-54 5.17E+OO 9.10E+OO < 3.1IE+Ol 1. 47E+Ol 8.70E-Ol NET YES 
Ag-llOm 1. 25E+Ol 1.15E+OI < 3.86E+OI 1. 80E+Ol 8.40E-Ol NET YES 
Fe-59 -2.23E+Ol 4.32E+Ol < 1.S3E+02 7.23E+Ol 3.76E-01 NET YES 
Zn-6S 3.67E+01 4.38E+01 < 1.46E+02 7.09E+Ol 8.36E-Ol NET YES 
Co-60 -2.43E+OO 7.76E+OO < 2.81E+01 1.30E+Ol 9.78E-Ol NET YES 
Page 009 



----------------------------

----------------------------

Activity Units: pCi/kg 
Nucl~de Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Sb-124 -2.2BE+Ol 2.34E+Ol < 9.30E+Ol 4.14E+Ol 4.B4E-Ol NET YES 

PERFORMED BY: 

REVIEWED BY: 
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--------------------

_______ 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ..:L::=5:..;.1..::.86-::::.....:..12=--________ Count by Date: ______________ 
(if required) 

Client: Duratek Inc 
~~~~-------------- Delay Date: 

(if required) 
Project: OTHER ENVIRON·DUR 

Sample Matrix: Soil 

Sample Description: BMS-2600-170 

Collect Start DatelTime: 


Collect Stop DatelTime: ---=0:..=2:...,.-1;.,:0:.....;-0:..:3:...,.1;,.=2::.:,;:0:..:0:....-______ 


Product: GAMMA SPECTROMETRY 


Required MDC(s): Cs-137,1.1; Co-60 .038 


CHEMISTRY INFORMATION 

Liquid Data Solid/Sed/mentlSoll 

Density: 9/mL Total Sample Weight: -----g
(if required) (if required) 


Total Sample Weight: -----g Wet Weight: -----9 

(if required) 

Dry Weight: -----gAliquot Weight: -----g 
Aliquot Weight: 9Vegetation/Dried Aguatlc Animals Data 

Filter/Smear Data Wet Weight: -----g 
Volume:

Dry Weight: -----9 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMATION 

Count DatelTime: DetNo.: ___ Spectrum No.: lDI4lO ~ 
Counted by: 


Recount DatelTime: DetNo.: ___ Spectrum No.: _______ 


Counted by: 


FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
COllect Date 

L5186-12 
BMS-2600-170 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

02/10/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
COntainer 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

9 
9 
9 
kg 

pCi 

586.5 

566.5 
.5865 

WT5S 
SOILA.LIB 
EMPTY 
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******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5186-12 

Sample 10: SOIL/SEDI Duratek Inc 

---------------------------------------~--------------------------------------
Sampling Start: 02/10/2003 12:00:00 I Counting Start: 04/11/2003 11:03:04 
Sampling Stop: 02/10/2003 12:00:00 I Jecay Time. 1.44E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs VLive Time. 10544 Sec 
Sample Size.. . ... 5.86E-001 kg I Real Time . . . . 10555 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File . . . .1014106.spc 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Energy (keV)= 0.12 + 0.662*Ch + 0.00E+00*ChA 2 + 0.00E+00*ChA3 04/11/2003 
FWHM(keV) = 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*EnA3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS ( keY) FLAG 
-------~-----------------------------------------------------~-----------------

1 63.22 95.37 130 50 80 1008 0.94 
2 74.90 113.02 443 42 60 723 1.06 a 
3 77.08 116.31 669 45 60 723 0.99 b 
4 84.11 126.94 112 35 55 610 1. 08 a 
5 87.22 131.64 275 42 63 732 1. 29 b 
6 89.98 135.81 190 36 55 610 1.17 c 
7 92.82 140.11 510 44 63 732 1. 34 d 
8 112.55 169.93 -1 36 59 648 0.03 NET< CL 
9 129.16 195.04 58 36 58 632 0.70 NET< CL 

10 144.03 217.51 19 38 63 673 0.42 NET< CL 
11 185.96 280.88 392 40 58 575 1. 23 
12 209.39 316.29 198 38 59 548 1. 50 
13 238.67 360.55 1604 48 44 354 1. 20 a 
14 241. 58 364.95 350 38 55 472 1. 70 b Wide Pk 
15 269.81 407.62 88 31 49 385 0.97 
16 277.25 418.86 72 27 43 312 1. 62 
17 295.20 445.99 495 31 36 245 1. 28 a 
18 299.94 453.15 83 21 32 204 1. 05 b 
19 328.55 496.39 91 29 45 324 1. 59 
20 338.26 511.07 323 29 38 251 1. 27 
21 351.91 531.71 814 37 38 235 1. 51 
22 409.63 618.95 65 28 44 265 1.11 
23 463.00 699.61 106 24 36 190 2.00 wide Pk 
24 510.92 772.04 444 29 34 166 2.02 Wide Pk 
25 558.67 844.22 17 17 28 123 0.72 NET< CL 
26 583.21 881. 29 517 30 31 152 1. 49 
27 609.24 920.64 684 32 31 142 1. 64 
28 661.66 999.87 67 19 28 143 1. 22 
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-------------------------------------------------------------------------------

=============================================================================== 
PEAK SEARCH RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

29 727.25 1099.00 128 21 29 138 1. 26 
30 767.77 1160.25 45 22 35 186 1. 59 
31 795.16 1201.65 35 17 27 119 0.78 
32 860.45 1300.33 45 17 26 109 2.52 Wide Pk 
33 911.28 1377.16 384 25 26 104 1. 80 
34 964.56 1457.69 118 19 26 102 2.36 a 
35 969.16 1464.64 236 19 18 65 1. 54 b 
36 1120.43 1693.28 144 20 27 106 2.28 
37 1238.08 1871.09 51 19 29 139 1. 42 
38 1378.10 2082.72 11 11 18 59 0.62 NET< CL 
39 1460.85 2207.79 1647 42 16 43 2.23 
40 1729.49 2613.83 31 8 9 12 3.82 Wide Pk 
41 1764.46 2666.69 98 13 14 30 1. 86 
42 2614.60 3951.61 243 16 8 10 3.65 Wide Pk 
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******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. .. . .. EMPTY06.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.22 130 50 80 6 50 82 NET<CL 
2 74.90 443 42 60 421 42 61 
3 77.08 669 45 60 643 45 61 
4 84.11 112 35 55 101 35 56 
7 92.82 510 44 63 221 45 69 
8 112.55 -1 36 59 -20 36 60 NET<CL 

10 144.03 19 38 63 -19 39 64 NET<CL 
11 185.96 392 40 58 208 41 63 
13 238.67 1604 48 44 1547 48 46 
14 241.58 350 38 55 329 38 55 
15 269.81 88 31 49 83 32 50 
16 277.25 72 27 43 70 27 43 
17 295.20 495 31 36 458 32 38 
20 338.26 323 29 38 315 30 39 
21 351.91 814 37 38 749 37 41 
24 510.92 445 29 34 203 30 43 
25 558.67 17 17 28 10 18 28 NET<CL 
26 583.21 517 30 31 501 30 32 

27 609.24 685 32 31 634 32 34 

29 727.25 129 21 29 124 21 29 

31 795.16 35 17 27 31 18 27 

33 911.28 384 25 26 371 25 27 

35 969.16 236 19 18 235 19 18 
36 1120.43 144 20 27 137 20 27 
37 1238.08 51 19 29 45 19 30 
38 1378.10 11 11 18 9 11 18 NET<CL 
39 1460.85 1647 42 16 1625 42 18 
40 1729.49 31 8 9 28 8 9 
41 1764.46 98 13 14 88 13 15 
42 2614.60 243 16 8 227 16 10 
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******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File: ........ SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 


Library Match Resolution. .. 1.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score .. 0.50 I Decay Correction.. . ..... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 
No. {keV} Counts Nuclide Net Counts Found Found SCORE FLAG 

2 74.90 421 Pb-212 294 5 of 6 100.00 1.50 > 

Pb-214 130 5 of 7 98.65 0.99 
Tl-208 29 7 of 9 98.43 0.98 

3 77.08 643 Pb-212 520 5 of 6 100.00 1. 50 
Pb-214 226 5 of 7 98.65 0.99 

4 84.11 101 Tl-208 16 7 of 9 98.43 1. 48 
5 87.22 275 Pb-212 288 5 of 6 100.00 1. 50 

Cd-109 1 of 1 100.00 1. 50 
6 89.98 190 Unknown 
7 92.82 92 Th-234 1 of 2 58.74 0.59 Split 

45 92.82 129 AcTh-228 129 11 of 36 82.09 1.32 AutoAdd 
11 185.96 208 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
12 209.39 198 AcTh-228 162 11 of 36 86.48 1. 36 

Np-239 o of 0 0.00 Decay 
13 238.67 1547 Pb-212 1866 5 of 6 100.00 1. 50 
14 241.58 329 pb-214 195 5 of 7 100.00 1. 00 

La-140 1 of 15 0.40 0.00 ·LowScore 
15 269.81 83 AcTh-228 115 11 of 36 91. 40 1. 41 
16 277.25 70 Tl-208 67 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 o of 0 0.00 Decay 

17 295.20 458 Pb-214 451 5 of 7 100.00 1. 50 
18 299.94 83 Pb-212 107 5 of 6 100.00 1. 50 
19 328.55 91 AcTh-228 90 11 of 36 88.28 1. 38 

Bi-212 2 2 of 13 59.32 0.59 
La-140 12936 2 of 15 23.26 0.23 LowScore 

20 338.26 315 AcTh-228 313 11 of 36 88.28 1. 38 
21 351.91 749 Pb-214 1289 5 of 7 100.00 1. 00 
22 409.63 65 AcTh-228 52 11 of 36 85.16 1. 35 
23 463.00 106 AcTh-228 98 11 of 36 87.39 1. 37 

Sb-125 1 of 8 13.67 0.14 LowScore 
24 510.92 61 Annil 1 of 1 100.00 1. 50 Split 
44 510.92 142 Tl-208 142 7 of 9 100.00 1. 50 AutoAdd 
26 583.21 501 Tl-208 540 7 of 9 100.00 1. 50 
27 609.24 55 1120SEsc o of 0 0.50 Split 
43 609.24 579 Bi-214 579 6 of 33 81.52 1.32 AutoAdd 
28 661.66 67 Cs-137 1 of 1 100.00 1. 50 
29 727.25 124 Bi-212 4868 2 of 13 81. 27 0.81 
30 767.77 45 Bi-214 58 6 of 33 86.37 1. 36 
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-------------------------------------------------------------------------------

=============================================================================== 
LIBRARY SEARCH RESULTS 


=====================:========================================================= 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


31 795.16 31 AcTh-228 73 11 of 36 96.87 1. 47 
Cs-134 1 of 9 46.67 0.97 

32 860.45 45 Tl-208 59 7 of 9 100.00 1. 50 
33 911.28 371 AcTh-228 410 11 of 36 88.28 1. 38 
34 964.56 118 AcTh-228 70 11 of 36 82.09 1. 32 
35 969.16 235 AcTh-228 224 11 of 36 88.28 1. 38 

Sb-124 1 of 13 1. 04 0.01 LowScore 
36 1120.43 137 Bi-214 134 6 of 33 81. 52 1. 32 
37 1238.08 45 Bi-214 50 6 of 33 84.37 1. 34 
39 1460.85 1625 K-40 1 of 1 100.00 1. 50 
40 1729.49 28 Bi-214 20 6 of 33 80.69 1. 31 
41 1764.46 88 Bi-214 106 6 of 33 86.37 1.36 
42 2614.60 227 Tl-208 223 7 of 9 100.00 1. 50 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-12 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 02/10/2003 12:00:00 
Sampling Stop: 02/10/2003 12:00:00 
Buildup Time ... O.OOe+OOO Hrs 
Sample Size . . 5.86e-001 kg 
Collection Efficiency 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 

04/11/2003 11:03:04 
1.44e+003 Hrs 

10544 Sec 
10555 Sec 

.1014106.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 

Efficiency File: WTSSS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 

Eff.=1/[8.71E-03*EnA -3.34E+00 + 1.54E+02*EnA6.70E-O~] 02/06/1998 


Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5186-12.LSF (SOIL/SEDI: Duratek Inc) 
=========================================================================~===== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MDC 


. Pb-212 Average:x 9.07E+02 +- 2.80E+Ol * 
74.81 I.D. 
77.12 1. D. · . · · 
87.30 1.D. · · 
238.63 9.11E+02 +- 2.84E+01 S.55E+Ol +* 

300.09 7.39E+02 +- 1.90E+02 5.89E+02 +* 

Tl-208 Average:x 7.86E+02 +- 3.5SE+01 · *
· 

84.90 1. D. · ·· · · 
277.35 8.22E+02 +- 3.24E+02 1.05E+03 + 
510.84 I. D. · · · · · · 583.14 7.76E+02 +- 4.59E+Ol 1.03E+02 +* 
860.37 6.14E+02 +- 2.31E+02 7.35E+02 + 

2614.66 8.11E+02 +- 5.85E+Ol 8.47E+Ol +* 

Th-234 92.59 4.17E+02 +- 3.52E+02 1. 16E+03 + 

Ra-226 186.22 1. 45E+03 +- 2.85E+02 8.96E+02 +* 

AcTh-228 Average:x 8.90E+02 +- 3.70E+Ol · *
· · 

209.28 1.09E+03 +- 2.12E+02 6.64E+02 +* 
270.23 6.50E+02 +- 2.49E+02 8.06E+02 + 
327.64 9.10E+02 +- 2.91E+02 9.32E+02 +* 

+_.338.32 9.03E+02 8.48E+01 2.31E+02 +* 
409.51 1.13E+03 +- 4.83E+02 1. 57E+03 + 
463.00 9.64E+02 +- 2.20E+02 6.81E+02 +* 
794.70 3.94E+02 +- 2.20E+02 7.19E+02 + 
911.07 8.47E+02 +- 5.75E+Ol 1. 28E+02 +* 
964.60 1.49E+03 +-- 2.39E+02 6.80E+02 +* 
969.11 9.34E+02 +- 7.54E+01 1.S7E+02 +* 
93.35 1. D. .· ·· · 
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-------------------------------------------------------------------------------

===================================================================~=========== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MDC 


Pb-214 Average:x 7.08E+02 +- 2.72E+Ol * 
241. 98 1.17E+03 +- 1.35E+02 4.02E+02 	 +* 
295.21 7.16E+02 +- 4.94E+Ol l.24E+02 	 +* 
351. 92 6.77E+02 +- 3.35E+Ol 7.69E+Ol +* 


Annil 511.00 2.93E+01 +- 2.50E+Ol 8.27E+01 + 

Cs-137 661.65 4.04E+Ol +- 1. 13E+01 3.52E+01 +* 

Bi-212 727.17 5.73E+02 +- 9.69E+01 2.83E+02 +* 

Bi-214 Average:x 6.06E+02 +- 4.56E+Ol 
 * 

768.36 5.09E+02 +- 2.47E+02 8.06E+02 + 
1120.29 6.60E+02 +- 9.80E+01 2.77E+02 +* 
1238.11 5.94E+02 +- 2.54E+02 8.17E+02 + 
1729.59 9.05E+02 +- 2.55E+02 7.08E+02 +* 
1764.49 5.50E+02 +- 8.12E+Ol 2.02E+02 +* 

609.31 6.06E+02 +- 7.49E+Ol 2.35E+02 +* 

K-40 1460.81 1.32E+04 +- 3.41E+02 3.21E+02 +* 

Am-241 59.54 N 1. 79E+01 +­ 5.14E+Ol 1.73E+02l x lbase 

Co-57 122.06 N 1.14E+Ol +­ 8.30E+00 2.74E+01 x 

Ce-144 133.54 N-6.61E+Ol +­ 6.74E+01 2.31E+02 x 

Ce-141 145.44 N 7.59E+Ol +­ 4.76E+01 1. 57E+02 x 

Se-75 264.65 N 3.98E+OO +­ 1.61E+Ol 5.47E+Oll x lbase 

Cr-51 320.08 N-1. 88E+02 +­ 3.19E+02 1.10E+03 x 

1-131 364.48 N-l.42E+03 +­ 1. 43E+03 5.02E+03 x 

Sb-125 427.89 N 1. 22E+Ol +­ 2.39E+Ol 8.11E+01 x 

Ag-I08m 433.93 N-1.03E+Ol +­ 7.06E+OO 2.54E+Ol x 

Be-7 477.59 N 6.88E+Ol +­ 1.41E+02 4.80E+02 x 

La-140 487.03 N 2.37E+02 +­ 3.75E+02 1.27E+03 x 

Ru-103 497.08 N-3.07E+Ol +­ 2.38E+01 8.49E+01 x 

Ba-140 537.32 N 7.67E+OO +­ 7.36E+02 2.54E+03 x 

Cs-134 604.70 N-7.21E+OO +­ 8.83E+00 3.12E+01l x lbase 

Ru-106 621. 84 N-4.02E+01 +­ 8.65E+01 3.04E+02 x 

Zr-95 724.18 N-1.13E+04 +­ 3.71E+03 1. 22E+04P x# PIC 

Nb-95 765.79 N-2.95E+01 +­ 4.S1E+01 1.56E+02P x PIC 

Co-58 810.76 N-2.02E+01 +­ 1.49E+Ol 5.42E+01 x 


. Mn-54 	 834.83 N 8.88E+OO +­ 9.82E+00 3.31E+01 x 
Ag-11 Om 884.67 N-2.02E+OO +­ 1. 33E+01 4.66E+Ol x 
Fe-59 1099.22 N-4.04E-01 +­ 4.26E+01 1.49£+02 x 
Zn-65 1115.52 N-2.62E+01 +­ 4.94E+01 1.68E+02P x PIC 
Co-60 1332.49 N-2.S1E+OO +­ 8.80E+OO 3.16E+Ol x Y. 
Sb-124 1691.02 N O.OOE+OO +- 2.59E+Ol 9.58E+Ol x 

MEASURED TOTAL: 1.96E+04 +- 1.28E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 


# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

========================================~====================================== 

1 63.22 95.37 6 50 82 1008 0.94 Deleted 
6 89.98 135.81 190 36 55 610 1.17 Unknown 
8 112.55 169.93 -20 36 60 648 0.03 Deleted 
9 129.16 195.04 58 36 58 632 0.70 Deleted 

10 144.03 217.51 -19 39 64 673 0.42 Deleted 

Page 007 




==========================================================================;==== 
UNKNOWN,SUM or ESCAPE PEAKS 

==~==============================~============================================= 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 
25 558.67 844.22 10 18 28 123 0.72 Deleted 
27 609.24 920.64 55 79 129 143 1. 64 1120SEsc 
38 1378.10 2082.72 9 11 18 59 0.62 Deleted 

=============================================================================== 
NET/MDA PEAK RESULTS 

==============~====;=================================================;========= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
~------------------------------------------------------------------------------

46 59.54 89.81 11N 32 53 556 1.13 NET< CL 
LBase 

47 122.06 184.30 40N 29 47 446 1.12 NET< CL 
48 133.54 201. 65 -30N 30 51 521 1.13 NET< CL 
49 145.44 219.64 49N 31 49 484 1.13 NET< CL 
50 264.65 399.82 6N 24 40 294 1. 21 NET< CL 

LBase 
51 320.08 483.59 -13N 22 37 251 1.25 NET< CL 
52 364.48 550.70 -19N 19 32 192 1. 29 NET< CL 
53 427.89 646.54 9N 18 28 150 1. 35 NET< CL 
54 433.93 655.67 -24N 16 28 147 1. 36 NET< CL 
55 477.59 721.66 8N 16 27 130 1. 40 NET< CL 
56 487.03 735.93 ION 16 26 121 1. 40 NET< CL 
57 497.08 751.12 -23N 17 30 151 1. 41 NET< CL 
58 537.32 811.94 ON 16 26 118 1. 45 NET< CL 
59 604.70 913.78 -14N 17 29 139 1. 51 NET< CL 

LBase 
60 621. 84 939.69 -7N 15 26 113 1.53 NET< CL 
61 724.18 1094.37 -4744N 1557 2564 201 1. 62 NET< CL 

PIC 
62 765.79 1157.26 -16N 24 41 205 1. 66 NET< CL 

PIC 
63 810.76 1225.23 -19N 14 24 108 1. 70 NET< CL 
64 834.83 1261.61 13N 14 23 97 1. 72 NET< CL 
65 884.67 1336.94 -2N' 13 22 87 1. 76 NET< CL 
66 1099.22 1661.22 -ON 13 22 82 1. 92 NET< CL 
67 1115.52 1685.85 -15N 29 48 204 1. 93 NET< CL 

PIC 
68 1332.49 2013.79 -3N 11 18 57 2.08 NET< CL 
69 1691.02 2555.68 ON 7 11 22 2.26 NET< CL 

c:\seeker\Results\L5186-12.RES Analysis Results Saved. 
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******************************************************************************* 

SEE K ERA N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
. Sample 10 : SOIL/SEDI Duratek Inc 

Sampling Start: 02/10/2003 12:00:00 Counting Start: 04/11/2003 11:03:04 
Sampling Stop: 02/10/2003 12:00:00 Decay Time .. 1. 44E+03 Hrs 
Buildup Time. • . O.OOE+OO Hrs Live Time . . 10544 Sec 
Sample Size . . . . 5.86E-Ol kg Real Time • . 10555 Sec 
Collection Efficiency . . 1.0000 Spectrum File . .1014106.spc 

Detector #: 6 

Energy (keV);: 0.12 + O.662*Ch + 0.OOE+00*ChA 2 + 0.00E+OO*ChA3 04/11/2003 

FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 + 3.59E-03*EnA3 03/04/2003 


Where En = Sqrt(Energy in keY) 

Efficiency File: .• .WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 8.71e-03*EnA-3.34e+OO + 1.54e+02*EnA 6.70e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5186-12.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
===================================~=========================================== 

Pb-212 9.07E+02 2.80E+Ol < 5.55E+Ol 2.69E+Ol 1.00E+OO MEAS + YES 
Tl-208 7.86E+02 3.55E+Ol < 8.48E+01 3.75E+Ol 1.OOE+OO MEAS + YES 
Th-234 4.17E+02 3.52E+02 < 1.16E+03 5.75E+02 9.99E-Ol MEAS + YES 
Ra-226 1. 46E+03 2.85E+02 < 8.96E+02 4.39E+02 1.OOE+00 MEAS + YES 
AcTh-228 8.90E+02 3.70E+Ol < 1.28E+02 6.10E+Ol 1.OOE+OO MEAS + YES 
Pb-214 7.08E+02 2.72E+Ol < 7.69E+Ol 3.72E+Ol 9.99E-Ol MEAS + YES 
Annil 2.93E+Ol 2.50E+Ol < 8.27E+Ol 4.07E+Ol 8.92E-Ol MEAS + YES 
Cs-137 4.04E+Ol 1.13E+Ol < 3.52E+Ol 1.68E+Ol 9.96E-Ol MEAS + YES 
Bi-212 5.73E+02 9.69E+Ol < 2.83E+02 1.35E+02 1. OOE+OO MEAS + YES 
Bi-214 6.06E+02 4.56E+Ol < 2.02E+02 9.24E+Ol 9.99E-Ol MEAS + YES 
K-40 1.32E+04 3.41E+02 < 3.21E+02 1.50E+02 1.OOE+OO MEAS + YES 

. Am-24 1 1.79E+Ol 5.14E+01 < 1.73E+02 8.41E+Ol 1.OOE+OO NET YES 
Co-57 1.14E+Ol 8.30E+OO < 2.74E+Ol 1. 33E+Ol B.58E-Ol NET YES 
Ce-144 -6.61E+Ol 6.74E+Ol < 2.31E+02 1.13E+02 8.64E-Ol NET YES 
Ce-141 7.59E+Ol 4.76E+Ol < 1.57E+02 7.62E+01 2.78E-Ol NET YES 
Se-75 3.98E+OO 1.61E+Ol < 5.47E+Ol 2.64E+Ol 7.07E-Ol NET YES 
Cr-51 -1.88E+02 3.19E+02 < 1.10E+03 5.32E+02 2.23E-01 NET YES 
1-131 -1. 42E+03 1.43E+03 < 5.02E+03 2.41E+03 5.67E-03 NET YES 
Sb-125 1.22E+01 2.39E+01 < 8.11E+Ol 3.87E+Ol 9.60E-01 NET YES 
Ag-I08m -1.03E+Ol 7.06E+OO < 2.54E+Ol 1. 21E+Ol 9.99E-Ol NET YES 
Be-7 6.88E+Ol 1.41E+02 < 4.80E+02 2.28E+02 4.59E-Ol NET YES 
La-HO 2.36E+02 3.76E+02 < 1.28E+03 6.05E+02 3.87E-02 NET YES 
Ru-l03 -3.08E+Ol 2.38E+Ol < 8.49E+Ol 4.06E+Ol 3.47E-Ol NET YES 
Ba-140 7.67E+OO 7.36E+02 < 2.54E+03 1.21E+03 3.87E-02 NET YES 
cs-134 -7.21E+OO 8.83E+OO < 3.12E+Ol 1. 49E+Ol 9.46E-Ol NET YES 
Ru-l06 -4.02E+Ol 8.65E+Ol < 3.04E+02 1. 44E+02 8.93E-Ol NET YES 
Zr-95 -1.13E+04 3.71E+03 < 1.22E+04 6.10E+03 5.22E-Ol NET YES 
Nb-95 -2.95E+01 4.51E+Ol < 1.56E+02 7.56E+Ol 3.05E-Ol NET YES 
Co-58 -2.02E+Ol 1.49E+01 < S.42E+01 2.56E+Ol 5.56E-01 NET YES 
Mn-54 8.88E+OO 9.82E+OO < 3.31E+Ol 1. 56E+Ol 8.75E-Ol NET YES 
Ag-llOm -2.02E+OO 1.33E+Ol < 4.66E+Ol 2.19E+Ol 8.47E-Ol NET YES 
Fe-59 -4.04E-Ol 4.27E+Ol < 1.49E+02 7.02E+Ol 3.94E-Ol NET YES 
Zn-65 -2.62E+01 4.94E+Ol < 1.68E+02 8.19E+Ol 8.44E-Ol NET YES 
Co-60 -2.51E+OO 8.80E+OO < 3.16E+Ol 1.47E+Ol 9.79E-Ol NET YES 
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--------------------------

Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
====F===========================================================~============== 

Sb-124 O.OOE+OO 2.59E+Ol < 9.58E+Ol 4.26E+Ol 5.01E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: 
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-------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:L:=5:..:..1::;86::...·.:.,;:13=---_______ 	 Count by Date: _______ 
(if required) 

Client: 	 Duratek Inc Delay Date: ~~~~-------
(If required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS·2600·241 

Collect Start DatefTime: 

Collect Stop DatefTime: ....:O:.::2:....·1:..::3....:·0:..::3:....1~2.:..::0;.:::.O______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137.1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data 	 So/idlSedlment/Soil 

_____ g/mlDensity: Total Sample Weight: -----g
(if required) (If required) 

Total Sample Weight: 	 Wet Weight: -----9 	 -----g
(If required) 

Dry Weight: -----9Aliquot Weight: -----9 
Aliquot Weight: ~7j_'_lo.'{r--'-·[__9 

VegetatlonlDried Aquatic Animals Data 

FllteriSmear Data Wet Weight: -----9 
Volume:Dry Weight: -----9 
Units:

Aliquot Weight: -----9 

Sample Geometry: 

Work Group 10: Run 10: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatefTime: 1\\1\u?!t- n\} 
\ 

Det No.: ~ Spectrum No.: II() I L)~o"1r 
Counted by: ~ 

~t;"t. 
(01) Recount DatefTime: Det No.: 

!" ...... .' 
/ 

\O{1-:?O~
Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60.38;Cs-137,1100; 

Sample Id LSIB6-13 Product GAMMA SPECTROMETRY 
Client Id BMS-2600-241 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
project OTHER ENVIRON-OUR 
Start Date 
Collect Date 02/13/03 12: 00 

Parameter Units Numvalue Textvalue Datevalue 
===:=~#a•••~==:====;=.======~.===;=:=================================••••===_=================3============~=_=_=.====~=====____= 
Sample Weight g 714.1 
Sample we1ght-Dry g 
Aliquot Weight g 714 .1 
FINAL WEIGHT kg .7141 
Container WT5S 
LIBRARY SOlLA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 
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-------------------------------------------------------------------------------

L5186-13 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


************************************************************~************** 

LSN: L5186-13 ~ S 
Sample ID: SOIL/SEDI Duratek Inc Code: 1015402 

Sampling Start: 02/13/2003 12:00:00 Counting Start: 04/11/2003 13:11:42 
Sampling Stop: 02/13/2003 12:00:00 Decay Time. 1.37E+003 Hrs 
Buildup Time. . O.OOE+OOO Hra Live Time 10000 Sec 
Sample Size ....... 7.14E-001 kg Real Time . . . .10004 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . . . . .1015402. apc 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Energy(keV)= 0.74 + 0.661*Ch + 0.00E+00*ChA 2 + 0.00E+00*ChA 3 04/11/2003 

. FWHM(keV) = 1.03 + 0.002*En + 6.55E-04*EnA2 + 0.00E+00*En A 3 02/18/2003 
Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 \ Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 


1 62.85 94.00 108 40 64 688 0.95 
2 74.61 111.80 292 36 52 538 1.10 a 
3 76.91 115.27 446 38 52 538 1. 07 b 
4 87.01 130.56 131 24 35 304 0.65 a 
5 89.55 134.41 78 27 43 406 0.78 b 
6 92.67 139.12 230 34 50 508 1.18 c 
7 121. 90 183.37 458 44 63 636 1.19 
8 128.82 193.83 16 38 62 609 0.31 NET< CL 
9 153.45 231.11 37 32 52 454 0.89 NET< CL 

10 185.70 279.92 184 38 59 514 1. 01 
11 208.63 314.61 43 17 26 163 0.63 a 
12 209.85 316.46 44 17 26 163 0.60 b 
13 238.47 359.78 862 38 39 274 1. 23 a 
14 241.51 364.38 185 30 43 320 1. 41 b 
15 270.03 407.54 36 27 43 292 1.15 NET< CL 
16 277.05 418.17 -7 23 39 253 0.31 NET< CL 
17 294.94 445.24 306 25 29 151 1. 38 a 
18 299.68 452.42 77 23 36 201 1. 71 b 
19 338.11 510.58 124 24 35 197 1. 38 
20 351.73 531.18 462 29 31 163 1.25 
21 462.29 698.51 38 10 13 44 0.69 a 
22 463.52 700.37 25 11 16 59 0.76 b 
23 510.81 771.93 264 25 31 142 2.15 Wide Pk 
24 583.04 881.25 280 23 27 106 1. 54 
25 609.20 920.83 395 26 27 108 1. 56 
26 661.51 1000.00 102 19 26 104 1. 68 
27 727.01 1099.13 66 15 21 79 1. 85 
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-------------------------------------------------------------------------------

L5186-13 analyzed by enun1461 on 04/11/2003 
=====~=.=;====================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 768.21 1161. 48 14 14 22 88 0.72 NET< CL 
29 795.34 1202.54 39 16 24 80 1. 54 
30 860.48 1301.13 24 14 22 84 0.90 
31 911. 11 1377.74 152 18 22 74 1. 67 
32 968.96 1465.30 79 18 25 110 1. 04 
33 1120.28 1694.30 69 16 22 79 1. 30 
34 1172.53 1773.38 28 16 24 87 1. 80 
35 1332.17 2014.97 30 12 17 44 1. 95 
36 1377.67 2083.82 22 10 14 31 1.17 
37 1407.59 2129.12 6 8 13 30 0.42 NET< CL 
38 1460.82 2209.67 967 32 11 19 1. 88 

39 1728.84 2615.29 22 7 9 13 1. 24 

40 1764.40 2669.11 69 10 10 16 1. 99 

41 2614.37 3955.45 108 11 5 4 2.33 
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L5186-13 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . . . .. EMPTY02.BKG (BKG Framatome ANP) 

==~============================================================================ 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR.LEVEL FLAG 

1 62.85 108 40 64 52 40 65 NET<CL 
2 74.61 292 36 52 250 36 53 
3 76.91 446 38 52 397 38 53 
4 87.01 131 24 35 101 24 .37 
6 92.67 230 34 50 87 34 54 

10 185.70 184 38 59 124 39 61 
13 238.47 862 38 39 813 38 40 
14 241.51 185 30 43 152 30 45 
17 294.94 306 25 29 243 25 32 
19 338.11 124 24 35 116 24 36 
20 351.73 462 29 31 355 29 36 
21 462.29 38 10 13 33 11 15 
23 510.81 264 25 31 77 25 39 
24 583.04 281 23 27 262 24 28 
25 609.20 395 26 27 317 26 31 
27 727.01 66 15 21 63 15 22 
28 768.21 14 14 22 5 14 23 NET<CL 
31 911.11 152 18 22 139 18 23 
32 968.96 79 18 25 77 18 25 
33 1120.28 69 16 22 53 16 23 

10 .36 1377.67 22 10 14 17 15 

38 1460.82 967 32 11 947 32 13 

39 1728.84 22 7 9 21 7 9 

40 1764.40 69 10 10 57 10 11 

41 2614.37 108 11 5 95 11 8 
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L5186-13 analyzed by emm1461 on 04/11/2003 
******~************************************************************************ 

SEEKER LIB R A R Y SEA R C H RES U L T S version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . . . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 2.00 I Decay Limit (Halflives) . . .. 8.0 
Minimum Score . . . . . .. . 0.50 I Decay Correction. .... ON 

==============================================================-================ 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.61 250 Pb-212 192 5 of 6 100.00 1.50 
Tl-208 11 6 of 9 95.73 0.96 
Pb-214 83 5 of 7 98.65 0.99 
Tl-208 19 6 of 9 95.73 0.96 

3 76.91 397 Pb-212 335 5 of 6 100.00 1.50 
Tl-208 19 6 of 9 95.73 0.96 
Pb-214 148 5 of 7 98.65 0.99 

4 87.01 101 Cd-109 1 of 1 100.00 1. 50 
Pb-212 183 5 of 6 100.00 1.00 

5 89.55 78 Cd-lOg 1 of 1 100.00 1.50 
6 92.67 32 Th-234 1 of 2 100.00 1. 50 Split 

44 92.67 55 AcTh-228 55 7 of 36 76.51 1.27 AutoAdd 
7 121. 90 458 Co-57 1 of 4 88.97 0.89 

Se-75 1 of 5 9.69 0.10 LowScore 
10 185.70 124 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
11 208.63 43 AcTh-228 62 7 of 36 100.00 1. 50 

Np-239 o of a 0.00 Decay 
12 209.85 44 Unknown 

AcTh-228 62 7 of 36 100.00 1. 50 Matched 
Np-239 o of o 0.00 Decay 

13 238.47 813 !?b-212 823 5 of 6 100.00 1. 50 
14 241.51 152 Pb-214 98 5 of 7 100.00 1.50 

La-140 1 of 15 0.40 0.00 LowScore 
17 294.94 243 Pb-214 216 5 of 7 100.00 1.50 
18 299.68 77 Pb-212 53 5 of 6 100.00 1. 50 
19 338.11 116 AcTh-228 110 7 of 36 88.32 1. 38 
20 351.73 355 Pb-214 435 5 of 7 100.00 1. 50 
21 462.29 33 Unknown 

Sb-125 1 of 8 13.67 0.14 LowScore 
Sb-125 1 of 8 13.67 0.14 LowScore 

22 463.52 25 AcTh-228 a of a 
AcTh-228 35 7 of 36 100.00 1. 50 

23 510.81 6 Annil 1 of 1 100.00 1. 50 Split 
43 510.81 71 Tl-208 71 6 of 9 97.05 1.47 AutoAdd 
24 583.04 262 Tl-208 242 6 of 9 97.05 1. 47 
25 609.20 317 Bi-214 332 5 of 33 84.08 1. 34 

Ru-l03 1 of 2 5.92 0.06 LowScore 
26 661.51 102 Cs-137 1 of 1 100.00 1. 50 
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L5186-13 analyzed by ernm1461 on 04/11/2003 
====~=~========:=============================================================== 

LIBRARY SEARCH RESULTS 

==================================:============================================ 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

-------------~-----------------------------------------------------------------

27 727.01 63 Bi-212 1 of 13 81.10 0.81 
29 795.34 15 Cs-134 1 of 9 46.67 0.97 Split 
42 795.34 24 AcTh-228 24 7 of 36 76.51 1.27 AutoAdd 
30 860.48 24 Tl-208 28 6 of 9 100.00 1. 50 
31 9l1.11 139 AcTh-228 129 7 of 36 88.32 1. 38 
32 968.96 77 AcTh-228 76 7 of 36 88.32 1. 38 

Sb-124 1 of 13 1. 04 0.01 LowScore 
33 1120.28 53 Bi-214 68 5 of 33 89.37 1. 39 
34 1172.S3 28 Co-60 32 2 of 2 100.00 1. 50 

Cs-Sum 1 of 6 16.67 0.67 
35 1332.17 30 Co-60 26 2 of 2 100.00 1. 50 
36 1377.67 17 Bi-214 16 5 of 33 79.86 1. 30 
38 1460.82 947 K-40 1 of 1 100.00 1. 50 
39 1728.84 21 Bi-214 10 5 of 33 75.66 1. 26 
40 1764.40 57 Bi-214 49 5 of 33 79.86 1. 30 
41 2614.37 95 Tl-208 103 6 of 9 100.00 1. 50 
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L5186-13 analyzed by emm1461 on 04/11/2003 
*****~************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5186-13 


Sample 10: SOIL/SEDI Duratek Inc 

Sampling Start: 02/13/2003 12:00:00 
Sampling Stop: 02/13/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 7.l4e-OOl kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WTSSS002.EFF 
Eff.=1/[1.15E-02*En A -3.19E+00 

1.0000 

95 % 

Code: 1015402 

Counting Start: 04/11/2003 13:11:42 
Decay Time. . 
Live Time . • 
Real Time . . 
Spectrum File . 
Type I & II 
Det. Limit Confidence 

1.37e+003 Hrs 
10000 Sec 
10004 Sec 

.1015402.spc 

Interval: 95 % 

2 (Canberra sn 9923043 det# 2) 
(450 m1 Sand in a WAT5 1.6 g/cc) 
+ 2.16E+02*EnA 7.29E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5186-13.LSF (SOIL/SEDI: Duratek Inc) 
============================================~===-============================== 

MEASURED or MOA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MOC 

Pb-212 Average:x 5.35E+02 +- 2.45E+01 * 
74.81 I. D. . . ·· · · · · 77.12 1.0. . . · · · · 

238.63 5.33E+02 +- 2.47E+Ol 5.48E+01 +* 
300.09 7.74E+02 +- 2.35E+02 7.43E+02 +* 

Cd-l09 88.03 1.0. · · · 
Th-234 92.59 1.37E+02 +- 2.54E+02 8.44E+02 + 
Co-57 122.06 1.32E+02 +- 1. 27E+01 3.72E+01 +* 
Ra-226 186.22 9.42E+02 +- 2.94E+02 9.47E+02 +* 
AcTh-228 Average: x 3.58E+02 +- 3.40E+01 * · · · · 209.28 2.63E+02 +- 1.03E+02 3.30E+02 + 

338.32 3.81E+02 +- 7.95E+01 2.43E+02 +* 
463.00 2.67E+02 +- 1.17E+02 3.74E+02 + 
794.70 3.64E+02 +- 3.37E+02 1.12E+03 + 
911. 07 3.84E+02 +- 5.03E+Ol 1.34E+02 +* 
969.11 3.71E+02 +- 8.56E+01 2.58E+02 +* 
93.35 1. O. · · · · Pb-214 Average:x 3.95E+02 +- 2.41E+Ol * · 

241. 98 5.98E+02 +- 1.17E+02 3.62E+02 +* 
295.21 4.28E+02 +- 4.40E+Ol 1. 18E+02 +* 
351.92 3.67E+02 +- 2.97E+Ol 7.66E+Ol +* 

Anni1 511. 00 3.28E+OO +- 2.46E+01 8.24E+01 + 
Tl-208 Average:x 4.61E+02 +- 3.23E+Ol * · 

583.14 4.78E+02 +- 4.29E+01 1.07E+02 +* 
860.37 3.87E+02 +- 2.33E+02 7.66E+02 + 

2614.66 4.40E+02 +- 5.02E+Ol 8.56E+01 +* 
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L5186-13 analyzed by emrnl461 on 04/11/2003 
======~======================================================================== 

MEASURED or MDA CONCENTRATIONS 
==================~============================================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

510.84 I. D. 

Bi-214 Average: x 3.95E+02 +- 2.80E+01 
 * 

609.31 3.91E+02 +- 3.20E+Ol 8.01E+Ol +* 
1120.29 3.10E+02 +- 9.31E+01 2.88E+02 +* 
1377.67 4.33E+02 +- 2.46E+02 8.03E+02 + 
1729.59 8.61E+02 +- 2.99E+02 8.77E+02 + 
1764.49 4.49E+02 +- 8.06E+01 2.00E+02 +* 

Cs-137 661.65 7.26E+Ol +- 1. 36E+Ol 3.98E+Ol +* 

Bi-212 727.17 3.48E+02 +- 8.45E+Ol 2.S3E+02 +* 

Cs-134 Average: x 1.75E+Ol +- 1. 95E+Ol 


795.84 1. 30E+01 +- 2.34E+Ol 7.87E+Ol + 
604.70 N 2.78E+Ol +- 3.52E+01 1.17E+02P x PIC 

. Co-60 Average:x 2.88E+Ol +- 9.36E+OO * 
1173.22 2.63E+Ol +- 1.47E+01 4.81E+Ol + 
1332.49 3.04E+Ol +- 1. 21E+Ol 3.82E+01 + 


K-40 1460.81 9.SSE+03 +­ 3.22E+02 2.95E+02 +* 

Am-241 59.54 N 5.65E+Ol +­ 3.64E+01 1.20E+02l x lbase 

Ce-144 133.54 N-5.43E+Ol +­ 6.08E+Ol 2.10E+02 x 

Ce-141 145.44 N-3.09E+Ol +­ 3.99E+Ol 1. 37E+02 x 


. Se-75 264.65 N S.11E+OO +­ 1.46E+Ol 4.95E+Ol x 
Cr-51 320.08 N-3.S1E+02 +­ 2.69E+02 9. 62E+02 x 
1-131 364.48 N-7.99E+02 +­ 1.07E+03 3.78E+03 x 
Sb-125 427.S9 N-2.S2E+Ol +­ 2.14E+01 7.78E+01 x 
Ag-108m 433.93 N-1. 99E+OO +­ 7.13E+OO 2.50E+01 x 
Be-7 477.59 N 1.35E+02 +­ 1.33E+02 4.46E+02 x 
La-140 487.03 N 1.65E+02 +­ 2.83E+02 9.72E+02 x 
Ru-103 497.08 N 3.03E+Ol +­ 1. 93E+01 6.34E+Ol x 
Ba-140 537.32 N 5.75E+02 +­ 6.29E+02 2.12E+03 x 
Ru-106 621. 84 N 1.27E+02 +­ 8.09E+Ol 2.66E+02 x 
Zr-95 724.18 N-3.57E+Ol +­ 5.11E+Ol 1. 82E+02L x LHROI 
Nb-95 765.79 N-3.40E+Ol +­ 2.57E+Ol 9.46E+Ol x 
Co-58 810.76 N-2.46E+Ol +­ 1. 24E+Ol 4.79E+Ol x 
Mn-54 834.83 N-1. 55E+Ol +­ 9.82E+OO 3.66E+Ol x 
Ag-I10m 884.67 N 2.30E+Ol +­ 1. 26E+Ol 4.10E+01 x 
Fe-59 1099.22 N 1. 51E+01 +­ 3.77E+Ol 1.32E+02 x 
Zn-65 1115.52 N 6.40E+01 +­ 4.42E+Ol 1. 46E+02P x PIC 
Sb-124 1691. 02 N-4.73E+OO +- 2.37E+Ol 9.22E+Ol x 

MEASURED TOTAL: 1.34E+04 +- 1.18E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 


# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

===========~=:================================================================= 

1 62.85 94.00 52 40 65 688 0.95 Deleted 
8 128.82 193.83 16 38 62 609 0.31 Deleted 
9 153.45 231.11 37 32 52 454 0.89 Deleted 

12 209.85 316.46 44 17 26 163 0.60 Unknown 
15 270.03 407.54 36 27 43 292 1.15 Deleted 
16 277.05 418.17 -7 23 39 253 0.31 Deleted 
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L5186-13 analyzed by emm1461 on 04/11/2003 
====~=~======================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

21 462.29 698.51 33 11 15 44 0.69 Unknown 

28 768.21 1161.48 5 14 23 88 0.72 Deleted 

37 1407.59 2129.12 6 8 13 30 0.42 Deleted 


============================~================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
---------------------------------------------------------------~---------------

45 59.54 88.99 44N 29 46 422 1.08 NET< CL 
LBase 

46 133.54 200.98 -24N 27 44 397 1.14 NET< CL 
47 145.44 218.99 -20N 26 43 361 1.15 NET< CL 
48 264.65 399.40 7N 20 33 196 1.23 NET< CL 
49 320.08 483.29 -25N 18 30 169 1. 27 NET< CL 
50 364.48 550.48 -12N 16 27 135 1.30 NET< CL 
51 427.89 646.44 -18N 14 23 102 1.35 NET< CL 
52 433.93 655.59 -4N 14 24 105 1.35 NET< CL 
53 477.59 721. 66 14N 14 22 88 1. 38 NET< CL 
54 487.03 735.95 7N 12 19 69 1.39 NET< CL 
55 497.08 751.16 20N 13 20 71 1. 39 
56 537.32 812.05 13N 14 22 81 1. 42 NET< CL 
57 604.70 914.03 45N 57 94 203 1. 47 NET< CL 

PIC 
58 621. 84 939.97 19N 12 19 61 1. 48 
59 724.18 1094.85 -13N 19 32 93 1.55 NET< CL 

LHRoi 
60 765.79 1157.82 -16N 12 21 89 1. 58 NET< CL 
61 810.76 1225.88 -20N 10 18 64 1. 61 NET< CL 
62 834.83 1262.30 -19N 12 21 82 1. 62 NET< CL 
63 884.67 1337.73 19N 10 16 45 1. 66 
64 1099.22 1662.43 4N 10 16 48 1. 80 NET< CL 
65 1115.52 1687.10 31N 22 34 108 1.82 NET< CL 

PIC 
66 1691. 02 2558.05 -IN 5 8 13 2.21 NET< CL 
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L5186-13 analyzed by emm1461 on 04/11/2003 
******~************************************************************************ 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 02/13/2003 12:00:00 Counting Start: 04/11/2003 13:11:42 
Sampling Stop: 02/13/2003 12:00:00 Decay Time ... 1.37E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 10000 Sec 
Sample Size . . .. 7.14E-Ol kg Real Time . 10004 Sec«« 

Collection Efficiency . . 1. 0000 Spectrum File .101S402.spc 

Detector #: 2 

Energy (keV) 0.74 + 0.661*Ch + O.OOE+OO*Ch A 2 + O.00E+00*ChA 3 04/11/2003 

FWHM(keV) 1.03 + 0.002*En + 6.S5E-04*EnA 2 + 6.SSE-04*EnA3 02/18/2003 


Where En = Sqrt(Energy in keY) 

Efficiency File: ....WTSSS002.EFF (450 ml Sand in a WATS 1.6 g/cc) 

Eff.=l/[ 1.15e-02*EnA-3.1ge+00 + 2.16e+02*EnA 7.2ge-01] 02/06/1998 


Library File: SOlLA.LIB LSF File: L5186-13.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=====~~===============================================================~======== 

Pb-212 5.35E+02 2.45E+Ol < S.48E+Ol 2.65E+OI 1.00E+OO MEAS + YES 
Th-234 1. 37E+02 2.54E+02 < 8.44E+02 4.16E+02 1.OOE+OO MEAS + YES 
Co-57 1.32E+02 1.27E+Ol < 3.72E+Ol 1. 82E+Ol 8.64E-Ol MEAS + YES 
Ra-226 9.42E+02 2.94E+02 < 9.47E+02 4.63E+02 1.OOE+OO MEAS + YES 
AcTh-228 3.58E+02 3.40E+Ol < 1.34E+02 6.31E+Ol l.OOE+OO MEAS + YES 
Pb-214 3.95E+02 2.41E+Ol < 7.66E+Ol 3.69E+OI 1.00E+OO MEAS + YES 
Annil 3.28E+00 2.46E+01 < 8.24E+Ol 4.04E+Ol 8.97E-Ol MEAS + YES 
TI-20e 4.61E+02 3.23E+Ol < 8.56E+Ol 3.65E+Ol 1.OOE+OO MEAS + YES 
Bi-214 3.95E+02 2.80E+Ol < 8.01E+Ol 3.84E+Ol 1. OOE+OO MEAS + YES 
Cs-137 7.26E+01 1.36E+Ol < 3.98E+Ol 1.89E+Ol 9.96E-Ol MEAS + YES 
Bi-212 3.48E+02 8.45E+Ol < 2.53E+02 l.l9E+02 1. OOE+OO MEAS + YES 
Cs-134 1.7SE+Ol 1.95E+Ol < 7.87E+Ol 3.82E+Ol 9.49E-Ol MEAS + YES 
Co-60 2.88E+01 9.36E+OO < 3.82E+Ol 1.77E+Ol 9.80E-Ol MEAS + YES 

·K-40 9.S8E+03 3.22E+02 < 2.95E+02 1. 34E+02 1.OOE+OO MEAS + YES 
Am-241 5.6SE+Ol 3.64E+Ol < 1.20E+02 5.83E+Ol 1. OOE+OO NET YES 
Ce-144 -5.43E+Ol 6.08E+Ol < 2.10E+02 1.02E+02 8.70E-Ol NET YES 
Ce-141 -3.09E+Ol 3.99E+Ol < 1.37E+02 6.66E+01 2.96E-Ol NET YES 
Se-75 5.11E+00 1.46E+Ol < 4.95E+Ol 2.38E+Ol 7.19E-Ol NET YES 
Cr-51 -3.80E+02 2.69E+02 < 9.62E+02 4.60E+02 2.40E-Ol NET YES 
1-131 -7.99E+02 1.07E+03 < 3.78E+03 l.80E+03 7.28E-03 NET YES 
Sb-125 -2.82E+01 2.14E+Ol < 7.78E+Ol 3.68E+Ol 9.62E-Ol NET YES 
Ag-I08m -1.99E+00 7.13E+OO < 2.50E+Ol 1.18E+01 9.99E-Ol NET YES 
Be-7 1. 35E+02 1.33E+02 < 4.46E+02 2.10E+02 4.71E-Ol NET YES 
La-140 1.65E+02 2.83E+02 < 9.72E+02 4.S4E+02 4.53E-02 NET YES 
Ru-l03 3.03E+Ol 1.92E+Ol < 6.34E+01 2.96E+Ol 3.66E-Ol NET YES 
Ba-140 S.75E+02 6.29E+02 < 2.12E+03 1.OOE+03 4.S3E-02 NET YES 
Ru-l06 1. 27E+02 S.09E+Ol < 2.66E+02 l.24E+02 8.98E-Ol NET YES 
Zr-95 -3.58E+Ol 5.12E+Ol < 1.S2E+02 8.72E+Ol 5.39E-Ol NET YES 
Nb-95 -3.40E+Ol 2.57E+Ol < 9.46E+Ol 4.45E+Ol 3.23E-Ol NET YES 
Co-58 -2.46E+Ol 1.24E+Ol < 4.79E+Ol 2.23E+Ol S.72E-Ol NET YES 
Mn-54 -l.SSE+Ol 9.82E+OO < 3.66E+Ol 1. 72E+Ol S.BIE-Ol NET YES 
Ag-llOm 2.30E+01 1.26E+Ol < 4.10E+Ol 1.89E+Ol 8.54E-Ol NET YES 
Fe-59 1.SlE+Ol 3.71E+Ol < 1.32E+02 6.08E+Ol 4.12E-Ol NET YES 
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L5186-13 analyzed by emm1461 on 04/11/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Zn-65 6.40E+01 4.42E+01 < 1.46E+02 7.03E+01 8.50E-Ol NET YES 
Sb-124 -4.73E+OO 2.37E+01 < 9.22E+Ol 3.97E+Ol 5.1BE-01 NET YES 

PERFORMED By: __________________________ 

REVIEWED BY: __________________________ 
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L5186-13 analyzed by emm146l on 04/11/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 


LSN: L5186-13 Sl1r® 

Sample ID: SOIL/SEDI Duratek Inc Code: 1017305 

Sampling Start: 02/13/2003 12:00:00 Counting Start: 04/11/2003 17:36:41 

Sampling Stop: 02/13/2003 12:00:00 Decay Time. 1. 37E+003 Hrs 

Buildup Time. . • O.OOE+OOO Hrs Live Time . 20000 Sec 

Sample Size .. .... 7.l4E-D01 kg Real Time . 20018 Sec 


. Collection Efficiency. . .. 1.0000 Spc. File . .1017305.spc 


Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Energy(keV)= -0.13 + 0.661*Ch +-2.03E-07*ChA 2 + 7.32E-11*ChA 3 04/11/2003 
FWHM(keV} 1.06 + 0.004*En + 6.14E-04*EnA2 + O.00E+00*En A 3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

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

1 63.01 95.48 78 38 60 810 0.83 a 
2 66.66 101. 00 10 30 50 608 0.57 b NET< CL 
3 74.67 113.12 591 62 93 1484 1. 62 a Wide Pk 
4 77.02 116.67 775 52 73 1060 1.07 b 
5 87.10 131. 91 212 46 72 1044 1. 02 a 
6 89.78 135.97 137 39 61 835 0.80 b 
7 92.79 140.52 424 66 103 1671 1. 67 c Wide Pk 
8 99.85 151.19 69 42 67 916 1.10 a 
9 105.41 159.61 55 30 47 550 0.59 b 

10 122.01 184.71 933 64 93 1379 1. 34 
11 136.66 206.86 95 51 83 1162 1.28 
12 144.24 218.33 62 48 79 1054 1. 24 NET< CL 
13 154.43 233.74 41 53 87 1203 0.66 NET< CL 
14 185.87 281. 28 368 53 82 1052 1.28 
15 209.15 316.49 177 48 76 912 1. 72 
16 238.55 360.96 2041 57 57 608 1. 27 a 
17 241. 44 365.34 377 44 64 709 1.47 b 
18 269.98 408.50 105 37 59 586 1.10 
19 277.28 419.55 36 35 57 556 0.72 NET< CL 
20 287.39 434.83 -15 41 68 675 0.78 NET< CL 
21 295.11 446.51 587 36 43 368 1.19 a 
22 299.93 453.80 133 32 49 441 1. 27 b 
23 327.57 495.61 95 36 56 501 0.97 
24 338.:7 511. 64 445 38 52 427 1. 44 
25 351. 83 532.30 1058 49 59 519 1. 38 
26 409.08 618.89 15 34 55 449 0.63 NET< CL 
27 462.72 700.03 136 31 47 321 1. 65 
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L5186-13 analyzed by emrn1461 on 04/1112003 
======~=============================~========================================== 

PEAK SEARCH RESULTS 

===========~===========================:======================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
---------------------------------~---------------------------------------------

28 501. 20 758.24 13 16 25 143 0.91 a NET< CL 
29 505.01 764.00 7 13 21 108 0.73 b NET< CL 
30 510.70 772.61 776 43 55 394 2.36 c Wide Pk 
31 523.81 792.44 -39 22 38 244 1. 55 NET< CL 
32 570.05 862.38 36 27 43 268 1. 53 NET< CL 
33 583.06 882.05 686 37 42 260 1. 67 
34 609.21 921. 61 923 40 42 255 1. 62 
35 661. 63 1000.91 258 28 38 252 1. 67 
36 727.28 1100.20 194 27 38 227 1.87 
37 767.69 1161. 32 64 25 39 256 2.31 Wide Pk 
38 794.31 1201. 60 120 25 37 200 1. 77 
39 835.14 1263.36 -13 19 32 193 1.58 NET< CL 
40 859.97 1300.92 85 23 35 188 1.15 
41 911.06 1378.19 471 30 35 190 2.14 
42 933.88 1412.70 63 20 30 151 2.06 
43 950.09 1437.22 10 22 35 191 0.32 NET< CL 
44 964.49 1458.99 81 18 26 136 1.43 a 
45 968.83 1465.56 291 25 29 155 1. 64 b 
46 1119.47 1693.39 104 17 22 106 1. 21 a 
47 1120.92 1695.59 71 15 20 88 1.10 b 
48 1172.96 1774.28 74 22 34 182 1. 47 
49 1237.93 1872.53 117 28 42 247 3.20 Wide Pk 
50 1332.38 2015.35 93 17 23 90 2.07 
51 1377.61 2083.74 45 14 20 73 2.10 
52 1407.70 2129.22 7 14 23 87 0.68 NET< CL 
53 1460.57 2209.16 2943 56 19 60 2.09 
54 1508.28 2281.29 32 13 19 59 1. 98 
55 1587.89 2401.63 27 13 19 69 2.09 
56 1729.66 2615.89 38 11 15 40 1.53 
57 1764.40 2668.38 156 16 17 43 2.02 
58 1847.58 2794.08 48 11 14 32 2.33 
59 2103.61 3180.80 45 10 13 29 4.01 Wide Pk 
60 2204.28 3332.80 38 10 14 34 2.29 
61 2614.84 3952.29 322 19 10 15 3.12 
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L5186-13 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File: ....... EMPTY05.BKG (BKG Framatome ANP) 


==;============================================================================ 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.01 78 38 60 36 38 62 NET<CL 
3 74.67 591 62 93 554 62 94 
4 77.02 775 52 73 722 53 74 
5 87.10 212 46 72 184 47 "73 
7 92.79 424 66 103 269 66 105 

12 144.24 62 48 79 40 49 80 NET<CL 
14 185.87 368 53 82 259 54 84 
16 238.55 2042 57 57 1959 57 60 
17 241.44 377 44 64 340 44 66 
18 269.98 105 37 59 96 38 60 
21 295.11 587 36 43 517 36 46 
24 338.17 445 38 52 435 38 53 
25 351.83 1058 49 59 929 49 63 
27 462.72 136 31 47 132 31 47 
30 510.70 776 43 55 326 44 67 
32 570.05 37 27 43 24 27 44 NET<CL 
33 583.06 687 37 42 656 37 44 
34 609.21 923 40 42 829 40 46 
36 727.28 194 27 38 189 27 39 
37 767.69 64 25 40 54 26 40 
41 911.06 471 30 35 445 31 37 
42 933.88 63 20 30 55 20 31 
45 968.83 291 25 29 278 25 30 
46 1119.47 104 17 22 81 17 24 
49 1237.93 117 28 42 107 28 43 
51 1377.61 45 14 20 43 14 21 
53 1460.57 2943 56 19 2904 56 23 
57 1764.40 156 16 17 133 16 19 
60 2204.28 38 10 14 31 11 15 
61 2614.84 322 19 10 292 19 14 
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L5186-13 analyzed by emm1461 on 04/11/2003 
******~************************************************************************ 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . . . . .. SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. .. 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score. . . . .. . 0.50 I Decay Correction.......... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


3 74.67 554 Pb-212 350 5 of 6 100.00 1. 00 
Tl-208 20 6 of 9 95.73 0.96 
Pb-214 146 5 of 7 98.65 0.99 
Tl-208 35 6 of 9 95.73 0.96 

4 77.02 722 Pb-21.2 616 5 of 6 100.00 1. 50 
Pb-214 263 5 of 7 98.65 0.99 

5 87.10 184 Cd-109 1 of 1 100.00 1. 50 
Pb-212 347 5 of 6 100.00 1. 00 

6 89.78 137 Cd-109 1 of 1 100.00 1. 50 
7 92.79 117 Th-234 1 of 2 58.74 0.59 Split 

63 92.79 152 AcTh-228 152 13 of 36 86.65 1.37 AutoAdd 
8 99.85 69 AcTh-228 48 13 of 36 89.11 1. 39 

Np-239 a of a 0.00 Decay 
9 105.41 55 AcTh-228 78 13 of 36 93.04 1. 43 

Np-239 o of a 0.00 Decay 
Np-239 o of o 0.00 Decay 

10 122.01 933 Co-57 763 2 of 4 100.00 1. 50 
Se-75 27 2 of 5 44.05 0.44 LowScore 

11 136.66 95 Co-57 2 of 4 100.00 1.50 
Se-75 3331 2 of 5 55.93 0.56 

14 185.87 259 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 100.00 1.00 

15 209.14 177 AcTh-228 196 13 of 36 93.04 1.43 
Np-239 a of a 0.00 Decay 

16 238.55 1959 Pb-212 2413 5 of 6 100.00 1. 50 
17 241.44 340 Pb-214 234 5 of 7 100.00 1.50 

La-140 1 of 15 0.40 0.00 LowScore 
18 269.98 96 AcTh-228 138 13 of 36 93.04 1. 43 
21 295.11 517 Pb-214 555 5 of 7 100.00 1. 50 
22 299.93 133 Pb-212 132 5 of 6 100.00 1. 50 
23 327.57 95 AcTh-228 108 13 of 36 93.04 1. 43 

Bi-212 4 2 of 13 59.32 1. 09 
La-140 13360 2 of 15 23.26 _ 0.23 LowScore 

24 338.17 435 AcTh-228 364 13 of 36 91. 40 1. 41 
25 351. 83 929 Pb-214 945 5 of 7 100.00 1. 50 
27 462.72 132 AcTh-228 118 13 of 36 91. 40 1. 41 

Sb-125 1 of 8 13.67 0.14 LowScore 
30 510.70 140 Annil 1 of 1 100.00 1. 50 Split 
62 510.70 186 Tl-208 186 6 of 9 97.05 0.97 AutoAdd 
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-------------------------------------------------------------------------------

L5186-13 analyzed by emm1461 on 04/11/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


33 583.06 656 Tl-208 706 6 of 9 97.05 1. 47 

34 609.21 829 Bi-214 552 11 of 33 97.74 0.98 


Ru-103 1 of 2 5.92 0.06 LowScore 
35 661.63 258 Cs-137 1 of 1 100.00 1.50 
36 727.28 189 Bi-212 5077 2 of 13 71. 65 1.22 

1238SEsc 	 0 of 0 0.50 
37 767.69 54 	 Bi-214 78 11 of 33 100.00 1. 50 


Nb-95 1 of 1 100.00 1. 50 

Pa-234 1 of 2 26.32 0.76 


38 794.31 121 	 AcTh-228 86 13 of 36 89.11 1. 39 
Cs-134 1 of 9 46.67 0.47 LowScore 

40 859.97 85 Tl-208 77 6 of 9 97.05 1. 47 
41 911. 06 445 AcTh-228 496 13 of 36 93.04 1. 43 
42 933.88 55 Bi-214 44 11 of 33 95.40 1. 45 
44 964.49 81 AcTh-·228 86 13 of 36 93.04 1. 43 
45 968.B3 278 AcTh-·228 271 13 of 36 91. 40 1. 41 

Sb-124 1 of 13 1. 04 0.01 LowScore 
46 1119.47 81 Unknown 

Bi-214 182 11 of 33 100.00 1. 00 Matched 
47 1120.92 71 Bi-214 182 11 of' 33 100.00 1. 00 
48 1172.96 75 Co-60 101 2 of 2 100.00 1.50 

Cs-Sum 1 of 6 16.67 0.17 LowScore 
49 1237.93 107 Bi-214 66 11 of 33 90.78 1. 41 
50 1332.38 93 Co-60 68 2 of 2 100.00 1. 50 
51 1377.61 43 Bi-214 43 11 of 33 97.74 1. 48 
53 1460.57 2904 K-40 1 of 1 100.00 1.50 
54 1508.28 32 Bi-214 22 11 of 33 92.86 1. 43 
55 1587.89 27 AcTh-228 42 13 of 36 93.04 1. 43 
56 1729.66 38 Bi-214 27 11 of 33 94.24 1. 44 
57 1764.40 133 Bi-214 142 11 of 33 97.74 1. 48 
58 1847.58 48 Bi-2l4 18 11 of 33 88.13 1. 38 
59 2103.61 45 2615SEsc 0 of 0 0.50 
60 2204.28 31 Bi-214 38 11 of 33 97.74 1. 48 
61 2614.84 292 Tl-208 29B 6 of 9 97.05 1. 47 
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-------------------------------------------------------------------------------

L5186-13 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-13 

Sample ID: SOIL/SEDI Duratek Inc Code: 1017305 

Sampling Start": 02/13/2003 12:00:00 Counting Start: 04/11/2003 17:36:41 
Sampling Stop: 02/13/2003 12:00:00 Decay Time. 1.37e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 20000 Sec 
Sample Size . . . 7.l4e-001 kg Real Time . . 20018 Sec 
Collection Efficiency 1.0000 Spectrum File .1017305.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Efficiency File: WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.46E-03*EnA -3.56E+00 + 1.55E+02*EnA 6.66E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5186-13.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 5.03E+02 +- 1. 46E+01 * 
74.81 1.D. .· · · · 
77.12 1.0. .· · · · · 

238.63 5.03E+02 +- 1. 48E+01 3.17E+01 +* 
300.09 5.15E+02 +- 1.23E+02 3.89E+02 +* 

Cd-109 88.03 1. o. .·· · · 
Th-234 92.59 2.36E+02 +- 2.31E+02 7.63E+02 + 
AcTh-228 Average:x 4.69E+02 +- 1. 99E+01 * ·· 

99.45 6.74E+02 +- 4.09E+02 1. 35E+03 + 
105.00 1.0. ·· · 
209.28 4.26E+02 +- 1. 16E+02 3.72E+02 +* 
270.23 3.30E+02 +- 1.30E+02 4.22E+02 + 
327.64 4.13E+02 +- 1.55E+02 5.03E+02 + 
338.32 5.44E+02 +- 4.79E+01 1.36E+02 +* 
463.00 5.27E+02 +- 1.24E+02 3.88E+02 +* 
794.70 6.58E+02 +- 1.36E+02 4.16E+02 +* 
911.07 4.42E+02 +- 3.04E+01 7.52E+01 +* 
964.60 4.46E+02 +- 1.00E+02 3.03E+02 +* 
969.11 4.80E+02 +- 4.26E+01 1.08E+02 +* 

1588.00 3.07E+02 +- 1. 46E+02 4.70E+02 + 
93.35 1.0. · · · · 

Co-57 Average: x 1.14E+02 +- 7.80E+00 * · · 
122.06 1.14E+02 +- 7.89E+00 2.32E+01 +* 
l36.48 9.35E+01 +- 5.03E+01 1.65E+02 + 


Ra-226 186.22 7.88E+02 +- 1.63E+02 5.20E+02 +* 

Pb-214 Average:x 3.68E+02 +- 1. 48E+01 * 
· 
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L5186-13 analyzed by emm1461 on 04/11/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

241. 98 5.24E+02 +­ 6.80E+Ol 2.08E+02 +* 
295.21 3.52E+02 +­ 2.46E+Ol 6.45E+01 +* 
351.92 3.66E+02 +­ 1. 93E+01 5.07E+Ol +* 

Annil 511. 00 2.92E+01 +­ 1.61E+Ol 5.31E+01 + 
Tl-208 Average:x 4.48E+02 +­ 1. 8BE+Ol * 

583.14 4.43E+02 +­ 2.49E+Ol 6.0BE+Ol +* 
860.37 5.00E+02 +­ 1. 36E+02 4.27E+02 +* 

2614.66 4.52E+02 +­ 2.95E+01 4.69E+Ol +* 
510.84 1. D. 

Bi-214 Average: x 3.30E+02 +­ 1.42E+01 * 
609.31 3.77E+02 +­ 1.82E+01 4.27E+Ol +* 
768.36 2.63E+02 +­ 1. 25E+02 4.0BE+02 + 
934.06 4.78E+02 +­ 1.77E+02 5.66E+02 + 

1120.29 1.49E+02 +­ 3.06E+Ol 8.BOE+Ol +* 
1238.11 6.09E+02 +­ 1. 5BE+02 4.99E+02 +* 
1377.67 3.75E+02 +­ 1.27E+02 3.95E+02 + 
1509.23 5.58E+02 +­ 2.20E+02 6.96E+02 + 
1729.59 5.45E+02 +­ 1.59E+02 4.74E+02 +* 
1764.49 3.61E+02 +­ 4.42E+Ol 1.10E+02 +* 
1847.42 1. 01E+03 +­ 2.36E+02 6.67E+02 +* 
2204.22 3.05E+02 +­ 1.06E+02 3.25E+02 + 

Cs-137 661.65 6.76E+01 +­ 7.39E+OO 2.07E+Ol +* 
Bi-212 727.17 3.79E+02 +­ 5.49E+Ol 1.62E+02 +* 
Co-60 Average:x 3.01E+Ol +­ 4.71E+OO * 

1173.22 2.48E+Ol +­ 7.47E+OO 2.36E+Ol +* 
1332.49 3.36E+Ol +­ 6.08E+OO 1. 74E+01 +* 

K-40 1460.81 1. 03E+04 +­ 1.96E+02 1.69E+02 +* 
Am-241 59.54 N 4.04E+Ol +­ 3.05E+Ol 1. 01E+021 x Ibase 
Ce-144 133.54 N 6.70E+00 +­ 6.00E+Ol 2.00E+02L x LHROI 
Ce-141 145.44 N 5.49E+01 +­ 2.76E+Ol 9.04E+Ol x 
Se-75 264.65 N-1.99E+OO +­ B.BIE+OO 2.99E+Ol x 
Cr-51 320.08 N-1.18E+Ol +­ 1.60E+02 5.41E+02 x 
I-131 364.48 N 7.76E+D1 +­ 6.35E+02 2.16E+03 x 
Sb-125 427.89 N-3.S4E+OO +­ 1.31E+Ol 4.49E+Ol x 
Ag-108m 433.93 N-8.73E-Ol +­ 4.63E+OO 1.5BE+Ol x 
Be-7 477.59 N-1.59E+02 +­ 8.BIE+Ol 3.10E+02 x 
La-140 487.03 N 3.34E+02 +­ 2.02E+02 6.65E+02 x 
Ru-l03 497.08 N-4.92E+OO +­ 1. 31E+01 4.49E+01 x 
Ba-140 537.32 N-2.37E+02 +­ 3.86E+02 1. 33E+03 x 
Cs-134 604.70 N-5.39E+OD +­ 5.16E+OO 1. 80E+Oll x lbase 
Ru-106 621. 84 N 2.51E+Ol +­ 4.56E+Ol 1.55E+02 x 
Zr-95 724.18 N-4.95E+03 +­ 1. 92E+03 6.31E+D3P x PIC 
Nb-95 765.79 N-2.21E+Ol +­ 2.35E+Ol 8.07E+OIP x PIC 
Co-58 810.76 N 1.80E+OO +­ 8.0BE+OO 2.76E+Ol x 
Mn-54 834.83 N 1.18E+OO +­ 5.59E+00 1. 91E+Ol x 
Ag-II0m 884.67 N-3.92E+OO +­ 7.63E+OO 2.67E+Ol x 
Fe-59 1099.22 N-8.07E+OO +­ 2.33E+Ol 8.10E+Ol x 
Zn-65 1115.52 N-1.28E+OO +­ 1.9BE+Ol 6.72E+OIL x LHROI 
Sb-124 1691.02 N-6.56E+OO +­ 1.27E+Ol 4.76E+Ol x 

MEASURED TOTAL: 1.40E+04 +­ 7.64E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 
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L5186-13 analyzed by emm1461 on 04/11/2003 
======~======================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
===:========================================;================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.01 95.48 36 38 62 810 0.83 Deleted 
2 66.66 101. 00 10 30 50 608 0.57 Deleted 

12 144.24 218.33 40 49 80 1054 1. 24 Deleted 
13 154.43 233.74 41 53 87 1203 0.66 Deleted 
19 277.28 419.55 36 35 57 557 0.72 Deleted 
20 287.39 434.83 -15 41 68 675 0.78 Deleted 
26 409.08 618.89 16 34 55 449 0.63 Deleted 
28 501. 20 758.24 13 16 25 143 0.91 Deleted 
29 505.01 764.00 7 13 21 108 0.73 Deleted 
31 523.81 792.44 -39 22 38 244 1. 55 Deleted 
32 570.05 862.38 24 27 44 269 1. 53 Deleted 
39 835.14 1263.36 -13 19 32 193 1.58 Deleted 
43 950.09 1437.22 10 22 35 191 0.32 Deleted 
46 1119.47 1693.39 81 17 24 106 1. 21 Unknown 
52 1407.70 2129.22 7 14 23 87 0.68 Deleted 
59 2103.61 3180.80 45 10 13 29 4.01 2615SEsc 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================~=====~=========== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
41: (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
------------------------------------------------------------------------------~ 

64 59.54 90.23 52N 39 63 804 1.13 NET< CL 
LBase 

65 133.54 202.15 7N 63 103 977 1.19 NET< CL 
LHRoi 

66 145.44 220.14 86N 43 69 892 1.20 
67 264.65 400.45 -7N 31 51 484 1.28 NET< CL 
68 320.09 484.29 -2N 27 45 369 1. 32 NET< CL 
69 364.49 551. 45 3N 25 40 300 1.36 NET< CL 
70 427.91 647.38 -6N 22 37 248 1. 40 NET< CL 
71 433.95 656.51 -5N 25 41 285 1. 41 NET< CL 
72 477.62 722.56 -44N 24 42 294 1. 44 NET< CL 
73 487.06 736.85 38N 23 36 221 1. 44 
74 497.11 752.05 -9N 23 38 250 1. 45 NET< CL 
75 537.36 812.93 -14N 22 37 236 1. 48 NET< CL 
76 604.76 914.88 -24N 23 38 251 1. S2 NET< CL 

LBase 
77 621. 90 940.81 ION 19 31 159 1. 54 NET< CL 
78 724.14 1095.46 -4928N 1907 3139 336 1. 61 NET< CL 

PIC 
79 765.77 1158.43 -29N 31 52 340 1.63 NET< CL 

PIC 
80 810.76 1226.48 4N 18 29 160 1. 66 NET< CL 
81 834.85 1262.91 4N 19 31 178 1. 68 NET< CL 
82 884.71 1338.34 9N 18 29 158 1. 71 NET< CL 
83 1099.16 1662.68 -6N 17 29 144 1. 86 NET< CL 
84 1115.48 1687.35 -2N 27 45 164 1. 87 NET< CL 

LHRoi 
85 1691.06 2557.55 -4N 8 13 32 2.25 NET< CL 
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L5186-13 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEE K ERA N A L Y SIS SUMMARY 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample ID :. SOIL/SEDI Duratek Inc 

Sampling Start: 02/13/2003 12:00:00 Counting Start: 04/11/2003 17:36:41 
Sampling Stop: 02/13/2003 12:00:00 Decay Time .. 1.37E+03 Hrs 
Buildup Time ... O.OOE+OO Hrs Live Time . . . . 20000 Sec 
Sample Size . . . . . . . 7.14E-Ol kg Real Time .. 20018 Sec 
Collection Efficiency . . 1.0000 Spectrum File . .101730S.spc 

Detector #: 5 

Energy{keV)= -0.13 + 0.661*Ch + -2.03E-07*Ch A 2 + -2.03E-07*Ch A 3 04/11/2003 

FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 6.14E-04*EnA 3 02/28/2003 


Where En = Sqrt(Energy in keY) 

Efficiency File: ....WTSSS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.46e-03*EnA-3.S6e+DO + 1.55e+02*EnA 6.66e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: LS186-13.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 5.03E+02 1.46E+Ol < 3.17E+Ol 1. 55E+Ol 1. OOE+OO MEAS + YES 

. Th-234 2.36E+02 2.31E+02 < 7.63E+02 3.79E+02 1.OOE+OO MEAS + YES 
AcTh-228 4.69E+02 1.99E+Ol < 7.52E+Ol 3.63E+Ol 1. OOE+OO MEAS + YES 
Co-57 1.14E+02 7.80E+OO < 2.32E+Ol 1.14E+Ol 8.63E-Ol MEAS + YES 
Ra-226 7.88E+02 1.63E+02 < S.20E+02 2.56E+02 1.OOE+OO MEAS + YES 
Pb-214 3.68E+02 1.48E+Ol < 5.07E+Ol 2.48E+Ol 1.00E+OO MEAS + YES 
Annil 2.92E+01 1.61E+Ol < 5.31E+Ol 2.62E+Ol 8.97E-Ol MEAS + YES 
Tl-208 4.48E+02 1.89E+Ol < 4.70E+Ol 2.14E+Ol 1.OOE+OO MEAS + YES 
Bi-214 3.30E+02 1.42E+Ol < 4.27E+OI 2.07E+Ol 1.00E+OO MEAS + YES 
Cs-137 6.77E+Ol 7.39E+OO < 2.07E+Ol 9.98E+OO 9.96E-Ol MEAS + YES 
Bi-212 3.79E+02 5.49E+01 < 1.62E+02 7.81E+Ol 1. OOE+OO MEAS + YES 
Co-60 3.01E+Ol 4.71E+OO < 1.74E+Ol 8.19E+OO 9.80E-Ol MEAS + YES 
K-40 1.02E+04 1.96E+02 < 1.68E+02 7.95E+Ol 1.OOE+OO MEAS + YES 
Am-241 4.04E+Ol 3.05E+Ol < 1.OlE+02 4.93E+Ol 1.00E+OO NET YES 
Ce-144 6.70E+OO 6.00E+Ol < 2.00E+02 9.85E+Dl 8.69E-Ol NET YES 
Ce-141 5.49E+Ol 2.76E+Ol < 9.04E+Ol 4.43E+Ol 2.94E-Ol NET YES 
Se-75 -1.99E+OO 8.81E+OO < 2.99E+Ol 1. 46E+Ol 7.18E-Ol NET YES 
Cr-51 -1.18E+Ol 1.60E+02 < 5.42E+02 2.63E+02 2.38E-Ol NET YES 
1-131 7.76E+Ol 6.36E+02 < 2.16E+03 1.04E+03 7.13E-03 NET YES 
Sb-125 -3.54E+OO 1.31E+Ol < 4.49E+Ol 2.16E+Ol 9.61E-Ol NET YES 
Ag-l08m -8.73E-Ol 4.63E+OO < 1.58E+Ol 7.64E+OO 9.99E-Ol NET YES 
Be-7 -1.59E+02 8.81E+Ol < 3.10E+02 1. 50E+02 4.75E-Ol NET YES 
La-140 3.34E+02 2.02E+02 < 6.65E+02 3.20E+02 4.47E-02 NET YES 
Ru-l03 -4.92E+OO 1.31E+01 < 4.50E+Ol 2.17E+Ol 3.64E-Ol NET YES 
Ba-140 -2.37E+02 3.86E+02 < 1.34E+03 6.44E+02 4.47E-02 NET YES 
Cs-134 -5.39E+OO 5.16E+OO < 1.80E+Ol 8.68E+OO 9.49E-Ol NET YES 
Ru-l06 2.51E+Ol 4.56E+Ol < 1.S4E+02 7.40E+Ol 8.98E-Ol NET YES 
Zr-95 -4.95E+03 1.92E+03 < 6.32E+03 3.16E+03 5.38E-01 NET YES 
Nb-95 -2.21E+Ol 2.35E+Ol < 8.07E+Ol 3.93E+Ol 3.22E-Ol NET YES 
Co-58 1. 80E+OO 8.08E+OO < 2.76E+Ol 1.32E+Ol 5.70E-Ol NET YES 
Mn-54 1.1SE+OO 5.59E+OO < 1.91E+Ol 9.1SE+OO 8.BIE-Ol NET YES 
Ag-llOm -3.92E+OO 7.63E+OO < 2.67E+Ol 1. 27E+Ol 8.53E-Ol NET YES 
Fe-59 -8.06E+OO 2.33E+Ol < 8.10E+Ol 3.87E+Ol 4.10E-Ol NET YES 
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L5186-13 analyzed by emm1461 on 04/11/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Zn-65 -l.28E+OO 1.98E+01 < 6.72E+01 3.26E+01 8.S0E-Ol NET YES 
Sb-124 -6.S6E+OO 1.27E+Ol < 4.76E+Ol 2.16E+Ol S.17E-Ol NET YES 

PERFORMED By: __________________________ 

REVIEWED BY: ___________________________ 
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-------------------

______ 

---

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:;L=5:..;:,1.,;;.86-;:;;....;..14..:...-_________ Count by Date: _________ 
<if required) 

Client: Duratek Inc 
~==~~-----------

Delay Date: 
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-2600-259 

Collect Start OatefTime: 

Collect Stop DatefTime: ,..:;0:.;,;;2;.,.:-0;.,.;;:6,.,.;-0:,;;;3_1;.,.;;:2;.;,..::0;;..;:0________ 

Product: GAMMA SPECTROMETRY 

Required MOC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

LiauldData SoHdv.SedllUenVSo" 


DenSity: 9/mL Total Sample Weight: ------9 

(if required) (if required) 


Total Sample Weight: Wet Weight: 
-----9 -----9
(If required) 

OryWelght:Aliquot Weight: -----g -----9 

Aliquot Weight: 7Sol3--'--""_=:'==--- g
Vegetatlon/Drled Aquatic AnilUals Data 

FllterlSlUear Data Wet Weight: ------9 
Volume:Dry Weight: -------g 
Units:

Aliquot Weight: -----g 

Sample Geometry: 

Work Group 10: Run 10: 

COUNTING INFORMATION 

Count Date/Time: DetNo.: 3 Spectrum No.: to(4(v) 

Counted by: 

Recount OatefTime: OetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC{s}; Co-60,3B;Cs-137,1100; 

sample Id 
Client ld 
Site 

L5186-14 
BMS-2600-259 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

comments 
Client 
Project 
start Date 
Collect Date 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

02/06/03 12:00 

parameter Units Numvalue Textvalue Datevalue 

Sample weight 
sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

752.3 

752.3 
.7523 

WT5S 
SOILA.LIB 
EMPTY 
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-------------------------------------------------------------------------------

******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


************************************************)****************************** 

LSN: L5186-14 

Sample ID: SOIL/SEDI Duratek Inc Code: 1014103 

----------------------------------------1-------------------------------------­
Sampling Start: 02/06/2003 12:00:00 \( Counting Start: 04/11/2003 10:58:43 
Sampling Stop: 02/06/2003 12:00:00 I Decay Time. 1.53E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs I Live Time 11069 Sec 
Sample Size . . . . . . . 7. 52E-001 kg I Real Time . . . . . . . . 11074 Sec 
Collection Efficiency. . .. 1.000~ I Spc. File ....... . . 1014103.spc 

Detector #: 3 (Canberra sn 10923049 det#3) 
Energy (keV) 0.42 + O.661*Ch + 0.00E+00*Ch A 2 + 0.00E+00*ChA 3 04/11/2003 
FWHM(keV) 0.84 + O.OOI*En + 7.91E-04*En A 2 + O.00E+00*EnA 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.21 94.93 13 27 43 379 0.30 NET< CL 
2 74.68 112.26 200 34 51 486 1. 20 a 
3 76.94 115.68 244 25 31 243 0.68 b 
4 80.46 121. 00 15 15 24 162 0.46 c NET< CL 
5 87.09 131. 02 86 27 41 346 1. 09 a 
6 89.82 135.15 47 23 35 277 0.88 b 
7 92.58 139.32 187 32 47 415 1.28 c 
8 127.83 192.61 1 26 44 350 0.03 NET< CL 
9 185.72 280.14 106 22 33 213 1.14 

10 238.41 359.80 532 28 27 142 1.11 a 
11 241.28 364.14 118 25 38 227 1. 78 b Wide Pk 
12 269.85 407.32 14 18 28 150 0.43 NET< CL 
13 294.91 445.21 170 22 29 144 1. 49 a 
14 299.83 452.65 34 20 32 164 1. 76 b Wide Pk 
15 338.20 510.65 70 21 31 151 1.03 
16 351.69 531.05 297 24 27 125 1. 28 
17 462.71 698.88 21 15 23 89 0.69 NET< CL 
18 510.46 771. 08 141 22 31 132 2.08 a Wide Pk 
19 511. 91 773.27 30 11 15 53 0.76 b 
20 583.21 881.05 175 18 19 54 1. 53 
21 609.11 920.22 192 21 25 94 1. 42 
22 661. 78 999.85 18 13 21 74 0.70 NET< CL 
23 727.10 1098.58 15 13 20 65 0.71 NET< CL 
24 911. 00 1376.61 68 15 20 65 1. 34 
25 934.02 1411. 41 19 12 19 56 1. 06 NET< CL 
26 968.91 1464.16 56 14 19 58 1. 58 
27 1120.10 1692.72 20 13 20 70 1.13 
28 1237.83 1870.70 16 15 23 84 0.97 NET< CL 
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=================~============================================================= 

PEAK SEARCH RESULTS 

=================~============================================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-------------------------------'-----------------------------------------------­
29 1460.78 2207.76 1024 33 10 18 2.08 
30 1764.59 2667.05 42 8 6 6 2.46 
31 2614.46 3951.88 56 8 3 2 2.89 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File: . . . . . EMPTY03.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=======================================~======================================= 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 
--------~-----~----------------,------------------------------------------------

1 63.21 13 27 43 -35 27 45 NET<CL 
2 74.68 200 34 51 167 34 52 
3 76.94 244 25 31 205 25 33 
5 87.09 86 27 41 64 27 42 
7 92.58 187 32 47 88 32 50 
9 185.72 106 22 33 55 23 35 

10 238.41 532 28 27 490 28 29 
11 241. 28 118 25 38 101 26 39 
13 294.91 170 22 29 138 22 31 
15 338.20 70 21 31 60 21 32 
16 351.69 297 24 27 245 24 30 
17 462.71 21 15 23 21 15 23 NET<CL 
18 510.46 141 22 31 -2 22 37 NET<CL 
20 583.21 175 18 19 161 18 20 
21 609.11 193 21 25 151 21 28 
23 727.10 15 13 20 13 13 21 NET<CL 
24 911. 00 68 15 20 60 15 21 
25 934.02 19 12 19 18 12 19 NET<CL 
26 968.91 57 14 19 54 14 19 
27 1120.10 20 13 20 12 13 21 NET<CL 
28 1237.83 16 15 23 14 15 23 NET<CL 
29 1460.78 1024 33 10 1012 33 12 
30 1764.59 42 8 6 35 8 8 
31 2614.46 56 8 3 46 8 6 
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******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . ..... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94}) 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score . . . . . . . . . 0.50 I Decay Correction. . . . .. ... ON 

===============================================================~=============== 

LIBRARY SEARCH RESULTS 
======================~======================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.68 167 Pb-212 123 5 of 6 100.00 1.50 
Tl-208 8 5 of 9 90.39 0.90 
Pb-214 61 5 of 7 100.00 1.00 
Tl-208 13 5 of 9 90.39 0.90 

3 76.94 205 Pb-212 220 5 of 6 100.00 1.50 
Tl-20B 13 5 of 9 90.39 0.90 
Pb-214 106 5 of 7 100.00 1. 00 

5 87.09 64 Pb-212 112 5 of 6 100.00 1.50 
Cd-109 1 of 1 100.00 1.50 

6 89.82 47 Cd-109 1 of 1 100.00 1. 50 
7 92.58 54 Th-234 1 of 2 58.74 1. 09 Split 

32 92.58 34 AcTh-228 34 4 of 36 61. 35 1.11 AutoAdd 
9 185.72 55 U-235 1 of 3 100.00 1. 50 

Ra-226 1 of 1 100.00 1. 50 
10 238.41 490 Pb-212 450 5 of 6 100.00 1.50 
11 241.28 101 Pb-214 68 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
13 294.91 138 Pb-214 174 5 of 7 100.00 1.50 
14 299.83 34 Pb-212 31 5 of 6 100.00 1.50 
15 338.20 60 AcTh-228 68 4 of 36 93.08 1. 43 
16 351. 69 245 Pb-214 327 5 of 7 100.00 1. 50 
19 511.91 30 Tl-208 43 5 of 9 100.00 1. 50 

Annil 1 of 1 100.00 1.50 
20 583.21 161 Tl-208 127 5 of 9 94.42 1. 44 
21 609.11 151 Bi-214 246 2 of 33 80.44 1.30 

Ru-l03 1 of 2 5.92 0.06 LowScore 
24 911. 00 60 AcTh-228 85 4 of 36 93.08 1. 43 
26 968.91 54 AcTh-228 37 4 of 36 72.02 1.22 

Sb-124 1 of 13 1. 04 0.01 LowScore 
29 1460.78 1012 K-40 1 of 1 100.00 1.50 
30 1764.59 35 Bi-214 21 2 of 33 65.85 1.16 
31 2614.46 46 Tl-208 52 5 of 9 100.00 1.50 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-14 

Sample ID: SOIL/SEDI Duratek Inc 	 Code: 1014103 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 10:58:43 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1.53e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 11069 Sec 
Sample Size . . . . 7.52e-001 kg Real Time ... 11074 Sec 
Collection Efficiency 1. 0000 Spectrum File .1014103.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 3 (Canberra sn 10923049 det#3) 
Efficiency File: WT5SS003.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[3.20E-02*EnA -2.77E+00 + 2.47E+02*En A 8.30E-01] 04/30/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5186-14.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 2.75E+02 +- 1.58E+01 * 
74.B1 1.0. 
77.12 1.0. 
87.30 1.D. 

238.63 2.75E+02 +- 1.58E+01 3.39E+Ol 	 +* 
300.09 3.01E+02 +- 1.79E+02 5.87E+02 + 

Cd-109 88.03 LD. 
Th-234 92.59 1.B7E+02 +- 1.93E+02 6.40E+02 + 
U-235 185.72 2.11E+Ol +- B.76E+OO 2.B3E+Ol + 
Pb-214 Average:x 2.25E+02 +- 1. BOE+01 * 

241. 98 3.41E+02 +- 8.61E+01 2.70E+02 	 +* 
295.21 2.12E+02 +­ 3.39E+Ol 9.87E+Ol 	 +* 
351.92 2.23E+02 +­ 2.19E+01 5.70E+Ol 	 +* 

AcTh-228 	Average:x 1.83E+02 +- 2.93E+01 * 
33B.32 1.73E+02 +- 5.9BE+01 1.90E+02 + 
911.07 1.60E+02 +- 3.94E+01 1.lBE+02 	 +* 
969.11 2.55E+02 +- 6.45E+01 1.92E+02 	 +* 

93.35 LD. . . 
Tl-208 	 Average:x 2.57E+02 +- 2.37E+01 * 


510.B4 1.0. 

583.14 2.73E+02 +- 3.01E+01 7.39E+Ol 	 +* 

2614.66 2.29E+02 +- 3.B6E+01 7.51E+Ol +* 

Bi-214 Average:x 1.BBE+02 +- 2.24E+01 
 * 

609.31 1.73E+02 +- 2.40E+01 6.69E+Ol 	 +* 
1764.49 2.B3E+02 +- 6.1BE+01 1.50E+02 +* 

K-40 1460.81 1. 04E+04 +- 3.36E+02 2.75E+02 +* 
Am-241 59.54 N 1.25E+OO +- 1. 98E+01 6.75E+Ol x 
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-------------------------------------------------------------------------------

==============================~================================================ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Co-57 122.06 N-6.04E+OO +- 4.46E+OO 1. 59E+01 x 

Ce-144 133.54 N 1. 48E+Ol +- 3.70E+Ol 1. 26E+02 x 

Ce-141 145.44 N-3.08E+01 +- 3.26E+01 1. 14E+02 x 

Ra-226 186.22 N 1.11E+03 +- 2.39E+02 7.01E+02R x* RHROI 

Se-75 264.65 N 6.21E+OO +- 9.81E+OO 3.34E+01 x 

Cr-51 320.08 N 1. 58E+Ol +- 2.04E+02 7.12E+02 x 

1-131 364.48 N 1.62E+03 +- 1. 40E+03 4.70E+03 x 

Sb-125 427.89 N-2.83E+OO +- 1.94E+Ol 6.80E+01 x 

Ag-I08m 433.93 N-S.37E+OO +- 5.S2E+00 2.01E+01 x 

Be-7 477.59 N-4.79E+Ol +- 1.15E+02 4.12E+02 x 

La-140 487.03 N 6.23E+Ol +- 3.71E+02 1.30E+03 x 

Ru-103 497.08 N 4.68E+DO +- 1.92E+Ol 6.66E+Ol x 

Ba-140 537.32 N 6.15E+Ol +- 6.54E+02 2.31E+03 x 

Cs-134 604.70 N-3.06E+Ol +- 3.42E+Ol 1. 15E+02P x PIC 
Ru-l06 621. 84 N 1. 87E+Ol +- 5.87E+Ol 2.07E+02 x 

Cs-137 661.65 N 2.35E+01 +- 7.86E+OO 2.41E+Ol x Y. . 

Zr-95 724.18 N-7.53E+01 +- 3.47E+Ol 1.31E+02 x 

Nb-95 765.79 N-7.22E+OO +- 2.80E+Ol 9.94E+Ol x 

Co-58 810.76 N-S.28E+OO +- 1. 20E+01 4.38E+01 x 

Mn-54 834.83 N 3.31E+OO +- 7.65E+OO 2.68E+Ol x 

Ag-I10m 884.67 N 1.79E+00 +- 1.11E+Ol 3.94E+Ol x 

Fe-59 1099.22 N 7.88E+Ol +- 3.91E+Ol 1.25E+02 x 

Zn-65 1115.52 N-6.63E+Ol +- 2.23E+01 8.86E+Ol x 

Co-60 1332.49 N-3.51E+00 +- 8.14E+00 3.03E+Ol x Y. 
Sb-124 1691.02 N-2.11E+Ol +- 2.36E+Ol 9.94E+Ol x 


MEASURED TOTAL: 1.29E+04 +- 8.86E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 :It: Net<-3R 

============================================================:================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=========================================~;==================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keY) FLAG 

=============================================================================== 
1 63.21 94.93 -35 27 45 379 0.30 Deleted 
4 80.46 121. 00 15 15 24 162 0.46 Deleted 
8 127.83 192.61 1 26 44 350 0.03 Deleted 


27 1120.10 1692.72 12 13 21 70 1.13 Deleted 

28 1237.83 1870.70 14 15 23 84 0.97 Deleted 


12 269.85 407.32 14 18 28 150 0.43 Deleted 

17 462.71 698.88 21 15 23 89 0.69 Deleted 

18 510.46 771. 08 -2 22 37 132 2.08 Deleted 

22 661.78 999.85 18 13 21 74 0.70 Deleted 

23 727.10 1098.58 13 13 21 65 0.71 Deleted 

25 934.02 1411.41 18 12 19 56 1.06 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 


33 59.54 89.38 IN 21 35 267 0.90 NET< CL 
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=============================================================================== 
NET/MDA PEAK RESULTS 


==============================================================~================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
41: (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-------------------------------_._---------------------------------------------­
34 122.06 183.90 -25N 18 31 220 0.95 NET< CL 
35 133.54 201.25 8N 19 31 215 0.96 NET< CL 
36 145.44 219.24 -21N 22 37 267 0.97 NET< CL 
37 186.22 280.89 174N 37 53 264 1. 01 RHRoi 
38 264.65 399.46 ION 15 24 118 1. 07 NET< CL 
39 320.08 483.26 IN 13 21 90 1.12 NET< CL 
40 364.48 550.38 15N 13 21 86 1.16 NET< CL 
41 427.89 646.25 -2N 14 23 95 1. 21 NET< CL 
42 433.93 655.38 -12N 12 21 82 1.21 NET< CL 
43 477.59 721.38 -5N 12 20 75 1.25 NET< CL 
44 487.03 735.65 2N 12 19 70 1.26 NET< CL 
45 497.08 750.85 3N 12 20 74 1.26 NET< CL 
46 537.32 811. 68 IN 11 17 56 1. 30 NET< CL 
47 604.70 913.55 -53N 60 99 140 1. 35 NET< CL 

PIC 
48 621. 84 939.46 3N 9 15 43 1. 37 NET< CL 
49 661.65 999.64 35N 12 17 51 1. 40 
50 724.18 1094.17 -27N 12 22 83 1. 45 NET< CL 
51 765.79 1157.08 -3N 12 20 71 1. 48 NET< CL 
52 810.76 1225.07 -4N 9 16 43 1. 52 NET< CL 
53 834.83 1261.45 4N 10 15 41 1.54 NET< CL 
54 884.67 1336.80 2N 9 15 46 1. 58 NET< CL 
55 1099.22 1661.16 19N 9 14 35 1. 75 
56 1115.52 1685.80 -32N 11 20 74 1. 77 NET< CL 
57 1332.49 2013.81 -3N 8 13 30 1. 94 NET< CL 
58 1691.02 2555.84 -4N 4 8 12 2.23 NET< CL 

c:\seeker\Results\L5186-14.RES Analysis Results Saved. 
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******************************************************************************* 

SEEKER A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/11/2003 10:58:43 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. . 1.S3E+03 Hrs 
Buildup Time ... O.OOE+OO Hrs Live Time . . 11069 Sec 
Sample Size .. .... 7.52E-01 kg Real Time • . . 11074 Sec 
Collection Efficiency . . 1.0000 Spectrum File . .. 1014103.spc 

Detector #: 3 

Energy(keV)= 0.42 + 0.661*Ch + 0.00E+00*Ch A 2 + 0.OOE+OO*Ch A 3 04/11/2003 

FWHM{keV) 0.84 + O.OOl*En + 7.91E-04*En A 2 + 7.91E-04*EnA 3 02/18/2003 


Where En = sqrt(Energy in keV) 

Efficiency File: ....WTSSS003.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=l/[ 3.20e-02*EnA-2.77e+00 + 2.47e+02*EnA 8.30e-01] 04/30/1998 

Library File: SOlLA.LIB LSF File: LS186-14.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=====================================;========================================= 
Pb-212 2.75E+02 1.S8E+Ol < 3.39E+Ol 1. 62E+01 9.99E-01 MEAS + YES 

.Th-234 1.87E+02 1.93E+02 < 6.40E+02 3.15E+02 9.99E-Ol MEAS + YES 
U-235 2.11E+Ol 8.76E+OO < 2.83E+01 1.36E+Ol 1.00E+OO MEAS + YES 
Pb-214 2.25E+02 1.BOE+01 < S.70E+Ol 2.73E+01 9.99E-01 MEAS + YES 
AcTh-228 1.B3E+02 2.93E+Ol < 1.18E+02 5.52E+01 1. OOE+OO MEAS + YES 
Tl-208 2.56E+02 2.37E+Ol < 7.39E+01 3.0BE+01 1. OOE+OO MEAS + YES 
Bi-214 1.BBE+02 2.24E+Ol < 6.69E+Ol 3.19E+Ol 9.99E-Ol MEAS + YES 
K-40 1. 04E+04 3.36E+02 < 2.75E+02 1.24E+02 1. OOE+OO MEAS + YES 
Am-241 1. 25E+00 1.98E+01 < 6.75E+Ol 3.25E+Ol 1.00E+OO NET YES 
Co-57 -6.04E+OO 4.46E+OO < 1.59E+01 7.61E+OO B.49E-Ol NET YES 
Ce-144 1. 4BE+Ol 3.70E+Ol < 1.26E+02 6.02E+01 B.SSE-Ol NET YES 
Ce-141 -3.0BE+01 3.26E+Ol < 1.14E+02 S.48E+Ol 2.55E-Ol NET YES 

·Ra-226 1.11E+03 2.40E+02 < 7.01E+02 3.42E+02 1.OOE+OO NET YES 
Se-75 6.21E+OO 9.81E+OO < 3.33E+Ol 1.58E+Ol 6.91E-Ol NET YES 
Cr-51 1.58E+Ol 2.04E+02 < 7.12E+02 3.35E+02 2.02E-01 NET YES 
1-131 1. 62E+03 1.40E+03 < 4.70E+03 2.21E+03 4.01E-03 NET YES 
Sb-125 -2.83E+OO 1.94E+Ol < 6.80E+Ol 3.21E+Ol 9.57E-Ol NET YES 
Ag-10Bm -5.37E+OO 5.52E+OO < 2.01E+01 9.43E+OO 9.99E-01 NET YES 
Be-7 -4.7BE+01 1.15E+02 < 4.12E+02 1.93E+02 4.36E-01 NET YES 
La-140 6.23E+01 3.71E+02 < 1.30E+03 6.06E+02 3.12E-02 NET YES 
Ru-103 4.68E+OO 1.92E+01 < 6.66E+Ol 3.12E+Ol 3.24E-Ol NET YES 
Ba-140 6.15E+01 6.54E+02 < 2.31E+03 1.07E+03 3.12E-02 NET YES 
Cs-134 -3.05E+Ol 3.42E+Ol < 1.15E+02 5.67E+Ol 9.43E-Ol NET YES 
Ru-106 1. 87E+Ol 5.87E+Ol < 2.07E+02 9.49E+Ol 8.87E-Ol NET YES 
Cs-137 2.35E+01 7.86E+OO < 2.41E+01 1. 11E+Ol 9.96E-Ol NET YES 
Zr-95 -7.53E+01 3.47E+Ol < 1.31E+02 6.1BE+Ol 5.00E-Ol NET YES 
Nb-95 -7.22E+OO 2.80E+01 < 9.94E+Ol 4.66E+01 2.B2E-Ol NET YES 
Co-5B -S.28E+OO 1.20E+Ol < 4.3BE+Ol 2.02E+01 5.34E-01 NET YES 
Mn-54 3.31E+OO 7.65E+OO < 2.68E+01 1. 23E+Ol B.6eE-Ol NET YES 
Ag-110m 1. 79E+OO 1.11E+01 < 3.94E+Ol 1. B1E+Ol B.37E-Ol NET YES 
Fe-59 7.BBE+Ol 3.91E+Ol < 1.25E+02 5.70E+Ol 3.70E-01 NET YES 
Zn-65 -6.63E+Ol 2.23E+01 < 8.86E+Ol 4.15E+Ol 8.34E-Ol NET YES 
Co-60 -3.51E+OO 8.14E+OO < 3.03E+Ol 1.38E+Ol 9.77E-Ol NET YES 
Sb-124 -2.11E+01 2.36E+Ol < 9.94E+Ol 4.26E+Ol 4.79E-Ol NET YES 
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----------------------------

Activity Units: pCi/kg 
Nucl'ide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

PERFORMED BY: ___________________________ 

REVIEWED BY: 
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----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L=5:..;:.18=.;6=-.·..:;,;15::;.....________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~~~--------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS·2600-278 

Collect Start Dateffime: 

Collect Stop DatelTime: -'0....2_-1....;;3_-0.;,..;3;...1_2_:0;,...;0________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

liquid Data SolidlSedlment/Soll 

_____ g/mLDensity: Total Sample Weight: ------9 
(if required) (if required) 

Total Sample Weight: Wet Weight: -----9 -----9
(if required) 

Dry Weight:Aliquot Weight: -----9 -------9 

Aliquot Weight: ~7.3"___'_(-'-.(__ 9 
VeqetaUonIDried AquaUc Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:Dry Weight: -----9 
Units:

Aliquot Weight: ------9 

Sample Geometry: 


Work Group 10: RunlD: 


COUNTING INFORMATION 

Count DatelTime: DetNo.: ~ Spectrum No.: \Ol1 101­
Counted by: 

Recount Datemme: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANI' DE&S 
Results Data Report 

Required MeC(s): Co-60,38;CS-137,1100; 

Sample Id LS186-1S !'roduct GAMMA SPECTROMETRY 
Client Id BMS-2600-278 Matrix SOOI Soil 
Site 
Commente 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 02/13/03 12:00 

Parameter Units Numvalue Textvalue Datevalue 
~====_.==;.t~~==••===~__===w=============••======.====._.==_===.=.__.••.=;__== __ =_;__====._._===_=._._=__ =__===~================= 
Sample Weight g 731,1 
Sample Weight-Dry g 
Aliquot Weight 731.19 
FINAL WEIGHT kg .7311 
Container WTSS 
I..IBRARY SOII..A.I..IB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 
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L5186-15 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5186-15 / 
Sample 1D: SOIL/SEDI Duratek Inc Code: 1014102 

--------------------------------------~-------------------------------------
Sampling Start: 02/13/2003 12:00:00 I Counting Start: 04/11/2003 10:58:17 
Sampling Stop: 02/13/2003 12:00:00 I Decay Time .. 1. 37E+003 Hrs 
Buildup Time.. .. O. OOE+OOO Hrs ;( Live Time . 6000 Sec 
Sample Size ....... 7.31E-001 kg I Real Time .. . 6002 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .. . .1014102.spc 

Detector *: 2 (Canberra sn 9923043 det* 2) 
Energy (keV)= 0.74 + 0.661*Ch + 0.00E+00*ChA2 + 0.00E+00*ChA 3 04/11/2003 
FWHM(keV) 1.03 + 0.002*En + 6.55E-04*EnA2 + 0.00E+00*EnA 3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.60 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

==================================================================;============ 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

------------------------------_._----------------------------------------------­
1 62.89 94.07 35 23 36 246 0.70 NET< CL 
2 74.78 112.06 99 23 35 243 0.98 a 
3 76.92 115.30 158 22 30 195 0.93 b 
4 92.62 139.06 78 27 43 310 1. 06 
5 185.85 280.14 39 24 38 233 0.64 
6 238.42 359.70 271 27 35 210 1. 03 
7 295.07 445.44 71 19 28 125 1.12 
8 314 .17 474.34 29 14 22 83 1.19 
9 338.08 510.52 75 17 24 89 1. 42 

10 351. 71 531.16 174 19 23 83 1. 38 
11 510.90 772.07 120 17 22 69 1. 85 
12 582.84 880.95 96 15 19 56 1. 42 
13 609.16 920.77 148 16 17 42 1. 43 
14 661.52 1000.02 312 20 16 38 1. 60 
15 911. 00 1377.57 62 11 14 30 1. 60 
16 1460.72 2209.52 198 15 9 13 1. 76 
17 1764.43 2669.15 25 6 7 7 1. 48 
18 2614.60 3955.79 49 8 7 8 3.58 
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15186-15 analyzed by ernm1461 on 04/11/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File: ....... EMPTY02.BKG (BKG Framatome ANP) 


=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 
--------------------~----------------------------------------------------------

1 62.89 35 23 36 1 23 38 NET<CL 
2 74.78 99 23 35 74 23 36 
3 76.92 158 22 30 128 22 31 
4 92.62 78 27 43 -8 28 45 NET<CL 
5 185.85 39 24 38 3 24 40 NET<CL 
6 238.42 271 27 35 242 27 36 
7 295.07 71 19 28 33 19 30 
9 338.0B 75 17 24 70 17 24 

10 351. 71 174 19 23 111 19 27 
11 510.90 120 1'7 22 8 17 28 NET<C1 
12 582.84 96 15 19 84 15 20 
13 609.16 148 16 17 101 16 21 
15 911.00 62 11 14 55 11 14 
16 1460.72 198 15 9 186 15 11 
17 1764.43 25 6 7 18 7 8 
18 2614.60 49 8 7 41 8 8 
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-------------------------------------------------------------------------------

L5186-15 analyzed by emm1461 on 04/11/2003 
*****+.************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File: .....••. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score . . . . . • . . . 0.45 I Decay Correction•......... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 	 74.78 74 Pb-214 21 4 of 7 90.71 1. 41 

Tl-208 4 4 of 9 81.13 1.31 

Pb-212 61 3 of 6 90.16 1. 40 

Tl-208 7 4 of 9 81.13 1.31 


3 	 76.92 128 Pb-212 104 3 of 6 90.16 1. 40 

Tl-208 7 4 of 9 81.13 0.81 

Pb-214 39 4 of 7 90.71 0.91 


6 238.42 242 Pb-212 306 3 of 6 90.16 1. 40 

7 295.07 33 Pb-214 69 4 of 7 100.00 1. 50 

8 314.17 29 Unknown . 


Np-239 	 0 of 0 0.00 Decay 
9 338.08 70 AcTh-228 46 2 of 36 45.62 0.96 


10 351. 71 111 Pb-214 80 4 of 7 100.00 1. 50 

12 582.84 84 Tl-208 111 4 of 9 89.76 1.40 

13 609.16 101 Bi-214 113 2 of 33 76.37 1.26 


Ru-l03 1 of 2 5.92 0.06 LowScore 

14 661. 52 312 Cs-137 1 of 1 100.00 1.50 

15 911. 00 55 AcTh-228 83 2 of 36 64.84 1.15 

16 1460.72 186 K-40 1 of 1 100.00 1.50 

17 1764.43 18 Bi-214 16 2 of 33 76.37 1. 26 

18 2614.60 41 Tl-208 35 4 of 9 84.75 1. 35 


Page 003 



L5186-15 analyzed by emm1461 on 04/11/2003 
*****~************************************************************************* 

SEEKER FIN A L ACT I V I T Y REPORT Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5186-15 

Sample 10: SOIL/SEDI Duratek Inc Code: 1014102 

Sampling Start: 02/13/2003 12:00:00 Counting Start: 04/11/2003 10:58:17 
Sampling Stop: 02/13/2003 12:00:00 Decay Time. 1.37e+003 Hrs 
Buildup Time .. O.OOe+OOO Hrs Live Time . . 6000 Sec 
Sample Size . . 7.31e-001 kg Real Time . . . 6002 Sec 
Collection Efficiency 1.0000 Spectrum File . .1014102.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 2 (Canberra sn 9923043 det# 2) 

Efficiency File: WT5SS002.EFF (450 ml Sand in a WAT5 1.6 g/cc) 

Eff.=1/[1.15E-02*EnA -3.19E+OO + 2.16E+02*En A 7.29E-01] 02/06/1998 


Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

LSF File: .......L5186-15.LSF (SOIL/SEDI: Duratek Inc) 

=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MDC 


Pb-214 Average:x 1.62E+02 +- 2.79E+01 * 
74.81 1. D. 

295.21 9.44E+01 +- 5.50E+Ol 1.81E+02 + 
351. 92 1.86E+02 +- 3.24E+01 9.38E+Ol +* 


Pb-212 238.63 2.58E+02 +- 2.8BE+Ol 6.92E+01 +* 

77.12 LD. 


AcTh-228 Average:x 2.77E+02 +- 4.47E+Ol * 

338.32 3.75E+02 +- 9.01E+Ol 2.72E+02 +* 
911. 07 2.4SE+02 +- 5.15E+01 1.42E+02 +* 


Tl-20B Average:x 2.72E+02 +- 3.68E+01 * 

583.14 2.51E+02 +- 4.S8E+Ol 1. 29E+02 +* 

2614.66 3.11E+02 +- 6.20E+01 1.48E+02 +* 

Bi-214 Average:x 2.06E+02 +- 3.00E+01 * 


609.31 2.03E+02 +- 3.21E+01 B.77E+Ol +* 
1764.49 2.26E+02 +- 8.31E+Ol 2.43E+02 + 


Cs-137 661.65 3.63E+02 +- 2.34E+01 4.02E+01 +* 

K-40 1460.81 3.06E+03 +- 2.49E+02 3.96E+02 +* 

Am-241 59.54 N 3.97E+Ol +­ 3.93E+01 1.32E+02 x 

Co-57 122.06 N 1.12E+Ol +­ 8.21E+OO 2.72E+01 x 


. Ce-144 133.54 N-1. 99E+Ol +­ 6.09E+01 2.13E+02 x 
Ce-141 145.44 N-5.99E+00 +­ 4.19E+01 1.45E+02 x 
Ra-226 186.22 N 7.13E+02 +­ 2.18E+02 6.81E+02 x* 
8e-75 264.65 N 1.19E+01 +­ 1. 58E+01 5.36E+01 x 
Cr-51 320.08 N-4.94E+01 +­ 2.92E+02 1.04E+03r x rbase 
1-131 364.48 N-3.22E+02 +­ 1. 30E+03 4.61E+03 x 
Sb-125 427.89 N-4.0BE+Ol +- 2.42E+01 9.33E+Ol x 
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-------------------------------------------------------------------------------

L5186-15 analyzed by emm1461 on 04/11/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 

ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MDC 


Ag-I08m 433.93 N 4.85E+OO +- 8.33E+00 2.88E+Ol x 

Be-7 477.59 N 6.26E+01 +- 1.55E+02 5.42E+02 x 


-La-HO 487.03 N 3.80E+02 +- 3.40E+02 1. 15E+03 x 
Ru-103 497.0B N 7.37E+00 +- 2.24E+Ol 7.90E+01 x 
Ba-140 537.32 N-l.39E+03 +- 6.11E+02 2.47E+03 x 
Cs-134 604.70 N-7.20E+OO +- 4.68E+Ol 1. 57E+02P x PIC 
Ru-l06 621. 84 N-3.04E+Ol +- 9.00E+Ol 3.31E+02 x 
Zr-95 724.18 N-4.58E+Ol +- 3.61E+Ol 1.40E+02 x 
Nb-95 765.79 N-3.62E+Ol +- 2.33E+01 9.42E+Ol x 
Co-58 810.76 N 1. 51E+OO +- 1.22E+Ol 4.52E+Ol x 
Mn-54 834.83 N-l.06E+Ol +- 9.75E+00 3.80E+01 x 
Ag-110m 884.67 N 3.94E+OO +- 1.24E+Ol 4.52E+Ol x 
Fe-59 1099.22 N 3.06E+01 +- 3.52E+Ol 1. 23E+02 x 
Zn-65 1115.52 N-1. OOE+01 +- 2.44E+Ol 9.14E+Ol x 
Co-60 1332.49 N 1.13E+Ol +- 9.29E+00 3.15E+01 x Y. 
Sb-124 1691. 02 N 1.54E+Ol +- 2.43E+Ol 9.24E+Ol x 

MEASURED TOTAL: 5.31E+03 +- 6.58E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 :if: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

========~=============~========================~======================~======== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 


=============================================================================== 

1 62.89 94.07 1 23 38 246 0.70 Deleted 
4 92.62 139.06 -8 28 45 310 1. 06 Deleted 
5 185.85 280.14 3 24 40 233 0.64 Deleted 
8 314 .17 474.34 29 14 22 83 1.19 Unknown 

11 510.90 772.07 8 17 2B 69 1. 85 Deleted 
======================================================~======================== 

NET/MDA PEAK RESULTS 
=================================~============================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

------------------------------------------------------------~------------------

19 59.54 88.99 19N 19 30 186 1. 08 NET< CL 
20 122.06 183.60 24N 18 28 155 1.13 NET< CL 
21 133.54 200.98 -SN 16 27 14B 1.14 NET< CL 
22 145.44 218.99 -2N 17 28 147 1.15 NET< CL 
23 186.22 280.70 58N 18 26 138 1.18 
24 264.65 399.40 ION 13 21 83 1.23 NET< CL 
25 320.08 483.29 -2N 12 20 71 1.27 NET< CL 

RBase 
·26 364.48 550.4B -3N 12 20 75 1. 30 NET< CL 

27 427.89 646.44 -16N 9 17 53 1.35 NET< CL 
28 433.93 655.59 6N 10 16 50 1. 35 NET< CL 
29 477.59 721.66 4N 10 16 47 1. 38 NET< CL 
30 487.03 735.95 ION 9 14 35 1. 39 NET< CL 
31 497.08 751.16 3N 9 15 40 1.39 NET< CL 
32 537.32 812.05 -19N 8 15 40 1. 42 NET< CL 

Page 005 



-------------------------------------------------------------------------------

L5186-15 analyzed by emm1461 on 04/11/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

33 604.70 914.03 -7N 47 77 108 1. 47 NET< CL 
PIC 

34 621. 84 939.97 -3N 8 14 34 1. 48 NET< CL 
35 724.18 1094.85 -ION 8 14 40 1.55 NET< CL 
36 765.79 1157.82 -lIN 7 13 27 1. 58 NET< CL 
37 810.76 1225.88 IN 6 10 19 1. 61 NET< CL 
38 834.83 1262.30 -8N 7 13 31 1. 62 NET< CL 
39 884.67 1337.73 2N 6 10 19 1. 66 NET< CL 
40 1099.22 1662.43 5N 6 9 14 1. 80 NET< CL 
41 1115.52 1687.10 -3N 7 12 28 1. 82 NET< CL 
42 1332.49 2015.46 7N 6 8 11 1. 96 NET< CL 
43 1691. 02 2558.05 2N 3 5 4 2.21 NET< CL 
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L5186-15 analyzed by emm1461 on 04/11/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample ID : SOIL/SEDl Duratek Inc 

Sampling Start: 02/13/2003 12:00:00 Counting Start: 04/11/2003 10:58:17 
Sampling Stop: 02/13/2003 12:00:00 Decay Time. . . 1. 37E+03 Hrs 
Buildup Time. . . O.OOE+OO Hrs Live Time . . 6000 Sec 
Sample Size .. .... 7.31E-01 kg Real Time • . . 6002 Sec 
Collection Efficiency . . 1. 0000 Spectrum File . .1014102.spc 

Detector #: 2 
Energy(keV)= 0.74 + 0.661*Ch + 0.00E+OO*ChA2 + 0.00E+00*ChA3 04/11/2003 
FWHM(keV) 1.03 + 0.002*En + 6.55E-04*EnA2 + 6.55E-04*EnA3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ...•WT5SS002.EFF (450 m1 Sand in a WATS 1.6 g/cc) 

Eff.=l/[ 1.15e-02*EnA-3.1ge+00 + 2.16e+02*EnA 7.2ge-01] 02/06/1998 


Library File: SOlLA.LIB LSF File: L5186-15.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
==============~==============================================================~= 

·Pb-214 1.62E+02 2.79E+Ol < 9.3BE+01 4.46E+01 1.00E+OO MEAS + YES 
Pb-212 2.58E+02 2.88E+Ol < 6.92E+Ol 3.32E+01 1.00E+OO MEAS + YES 
AcTh-228 2.77E+02 4.47E+01 < 1.42E+02 6.47E+Ol 1. OOE+OO MEAS + YES 
T1-208 2.72E+02 3.68E+01 < 1. 29E+02 6.03E+Ol 1.00E+00 MEAS + YES 
Bi-214 2.06E+02 3.00E+Ol < 8.77E+01 4.11E+01 1.00E+OO MEAS + YES 
Cs-137 3.62E+02 2.34E+Ol < 4.02E+Ol 1. 85E+Ol 9.96E-Ol MEAS + YES 
K-40 3.06E+03 2.49E+02 < 3.96E+02 1. 76E+02 1.00E+OO MEAS + YES 
Am-241 3.98E+Ol 3.93E+Ol < 1.32E+02 6.30E+Ol 1.OOE+00 NET YES 
Co-57 1. 12E+Ol 8.21E+00 < 2.72E+Ol 1. 30E+Ol 8.64E-Ol NET YES 
Ce-l44 -l. 99E+01 6.09E+01 < 2.12E+02 1. 01E+02 8.70E-01 NET YES 

.Ce-141 -S.99E+OO 4.19E+01 < 1. 45E+02 6.92E+01 2.97E-01 NET YES 
Ra-226 7.13E+02 2.1BE+02 < 6.B1E+02 3.24E+02 1.OOE+OO NET YES 
Se-75 1.19E+Ol 1. 58E+Ol < 5.35E+Ol 2.52E+OI 7.19E-OI NET YES 
Cr-5I -4.94E+01 2.92E+02 < 1. 04E+03 4.84E+02 2.40E-0! NET YES 
I-13I -3.22E+02 1.30E+03 < 4.6IE+03 2.16E+03 7.35E-D3 NET YES 
Sb-125 -4.0BE+OI 2.42E+OI < 9.33E+OI 4.32E+Dl 9.62E-OI NET YES 
Ag-108m 4.85E+00 8.33E+OO < 2.88E+01 1. 33E+Ol 9.99E-Ol NET YES 
Be-7 6.26E+Ol 1.S5E+02 < 5.42E+02 2.50E+02 4.7BE-Ol NET YES 
La-l40 3.80E+02 3.40E+02 < 1.15E+03 5.24E+02 4.56E-02 NET YES 
Ru-l03 7.37E+OO 2.24E+Ol < 7.90E+OI 3.62E+OI 3.66E-Ol NET YES 
Ba-140 -1. 39E+03 6.11E+02 <: 2.47E+03 l.14E+03 4.S6E-02 NET YES 
Cs-134 -7.20E+OO 4.68E+Ol < 1. 57E+02 7.71E+OI 9.49E-01 NET YES 
Ru-106 -3.04E+OI 9.00E+OI < 3.31E+02 1. 51E+02 8.98E-01 NET YES 
Zr-95 -4.58E+Ol 3.61E+Ol < 1. 40E+02 6.39E+Ol 5.40E-01 NET YES 
Nb-95 -3.62E+Ol 2.33E+01 < 9.42E+Ol 4.25E+01 3.24E-OI NET YES 
Co-58 I.SIE+OO 1. 22E+01 < 4.52E+01 1. 99E+01 5.72E-01 NET YES 
Mn-54 -1. 06E+Ol 9.75E+OO < 3.80E+OI 1.72E+Ol 8.8IE-Ol NET YES 
Ag-llOm 3.94E+OO l.24E+OI < 4.52E+OI 2.00E+01 8.54E-Ol NET YES 
Fe-59 3.06E+01 3.52E+Ol < 1.23E+02 5.33E+01 4.13E-OI NET YES 
Zn-65 -1.OOE+01 2.44E+01 < 9.l4E+Ol 4.12E+Ol a.SIE-OI NET YES 
Co-60 1.13E+OI 9.29E+OO < 3.15E+Ol 1. 35E+Ol 9.80E-Ol NET YES 
Sb-l24 1.54E+Ol 2.43E+01 < 9.24E+Ol 3.58E+Ol 5.19E-Ol NET YES 
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--------------------------

15186-15 analyzed by emm1461 on 04111/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA C1 ACT DECAY F1AG SEN MET 
=============================================================================== 

PERFORMED BY: ___________________________ 

REVIEWED BY: 
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----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L::.::5:...:;.1=..86-=-.:;..16=--________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~~~-------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: 

Sample Description: BMS-2600-338 

Collect Start DatefTime: 

Collect Stop DatefTime: -'0;.;::2.....:-0:.,.;;5.....:-0;..;;3_1;..;;2.....::0;..;;0_______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1j Co-60.038 

CHEMISTRY INFORMATION 

Liquid Data Solid/SedimentlSoil 

_____g/mLDensity: Total Sample Weight: -----g
[If required) (if required) 

Total Sample Weight: -----g Wet Weight: ------9
(if required) 

Dry Weight: -----9Aliquot Weight: -----g 
Aliquot Weight: -'-'......r~"'-·<{-+--_ 9VegetationIDried Aquatic Animals Data 

Filter/Smear Dsts Wet Weight: -----g 

Volume:Dry Weight: -----9 
Units:

Aliquot Weight: -----g 

Sample Geometry: 

Work Group 10: Run 10: 

COUN1"ING INFORMATION 

Gamma spectrom~ Counting 
I017,b9

Count DatefTime: ~llf?e tTS' DetNo.:~ Spectrum No.: ____ 

Counted by: ~ 

Recount DatefTime: DetNo.: ___ Spectrum No.: ____ 


Counted by: 


FORM 305.1, Rev.18 

http:Cs-137,1.1j


Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,l100; 

Sample rd L5186-16 Product GAMMA SPECTROMETRY 
Client Id BMS-2600-338 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 02/05/03 12:00 

Parameter Units Numvalue Textvalue Datevalue 
===================================================================================================~~2~==================s~====== 

Sample Weight g 182.4 
Sample Weight-Dry g 
Aliquot weight g 182.4 
FINAL WEIGHT kg .1824 
Container WT5S 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 
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-------------------------------------------------------------------------------

******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-16 

Sample 1D: SOIL/SEDI Duratek Inc 	 Code: 1017304 

-----------------------------------------~-------------------------------------
Sampling Start: 02/05/2003 12:00:00 I Counting Start: 04/11/2003 17:36:01 
Sampling stop: 02/05/2003 12:00:00 I/Decay Time .. 1.57E+003 Hrs 
Buildup Time. . . O.OOE+OOO Hrs I Live Time. 200000 Sec 
Sample Size .. .... 1.82E-001 kg I Real Time . . • 200055 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ... . .1017304. spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy(keV)= 0.40 + 0.661*Ch + 5.71E-08*ChA2 + 0.00E+00*Ch A3 04/11/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 0.00E+00*EnA 3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

================================================================~============== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.32 95.14 1454 116 180 5996 0.88 
2 74.89 112.64 4867 120 161 5234 1.11 a 	 HiResid 
3 77.13 116.02 6968 118 137 4187 0.88 b 	 HiResid 
4 84.40 127.01 1123 93 142 4087 1.14 a 	 HiResid 
5 87.23 131. 30 2824 102 142 4087 1.15 b 	 HiResid 
6 89.92 135.37 1735 96 142 4087 1. 08 c 	 HiResid 
7 	 92.92 139.91 4339 129 183 5721 1. 43 d HiResid 

Wide Pk 
8 99.36 149.65 429 93 150 4145 1.21 a 
9 105.40 158.77 424 93 150 4145 1.19 b 

10 108.63 163.65 171 57 92 2072 0.62 c 
11 110.10 165.89 263 70 112 2763 0.95 d 
12 112.00 168.75 28 68 112 2763 0.87 e NET< CL 
13 112.61 169.68 138 44 71 1382 0.54 f 
14 128.95 194.38 864 116 184 5364 1. 48 Wide Pk 
15 139.99 211.08 149 67 109 2615 0.96 a 
16 144.04 217.21 312 68 109 2615 0.84 b 
17 153.43 231. 40 188 131 214 6348 0.75 NET< CL 
18 163.44 246.53 -62 106 174 4820 0.75 NET< CL 
19 185.99 280.63 2517 112 165 4316 1. 49 
20 197.59 298.18 472 102 164 4269 1. 99 Wide Pk 
21 205.22 309.71 97 49 79 1534 0.56 a 
22 209.33 315.92 953 66 96 2045 0.93 b 
23 238.62 360.21 11008 121 101 2041 1. 09 a 
24 241. 51 364.58 2174 91 129 2857 1. 54 b 
25 270.16 407.91 796 76 117 2328 1. 31 
26 277.64 419.21 239 81 130 2695 0.76 
27 288.75 436.02 16 68 111 2099 0.16 NET< CL 
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====================================================~======================~=== 

PEAK SEARCH RESULTS 

=======~======================================================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
-------------------------------------~-----------------------------------------

28 295.18 445.73 2934 75 85 1452 1.14 a 
29 300.09 453.15 572 57 85 1452 1.09 b 
30 327.94 495.27 426 68 107 1940 1. 08 
31 338.31 510.95 2134 78 104 1844 1.16 
32 351.94 531. 55 4623 96 110 1933 1. 42 
33 397.19 599.96 36 56 91 1422 0.40 NET< CL 
34 409.45 618.51 216 56 88 1334 0.88 
35 463.04 699.54 533 59 89 1267 1. 42 
36 498.76 753.54 25 46 75 954 0.48 NET< CL 
37 510.90 771. 90 3686 84 94 1316 2.40 Wide Pk 
38 558.50 843.86 64 35 56 632 1.09 a 
39 562.16 849.40 66 25 39 380 0.71 b 
40 569.54 860.56 80 30 48 506 0.88 c 
41 583.14 881. 11 3316 78 86 1090 1.36 
42 597.64 903.04 68 53 86 1098 3.52 NET< CL 

Wide Pk 
43 609.27 920.63 3314 79 89 1169 1. 52 
44 631. 91 954.85 85 65 106 1315 2.31 NET< CL 

Wide Pk 
45 665.13 1005.07 64 37 S9 636 1. 23 a 
46 670.47 1013 .15 29 36 59 636 1. 28 b NET< CL 
47 694.17 1048.98 100 51 82 990 1. 78 
48 727.23 1098.97 665 51 72 771 1. 50 
49 741. 93 1121.19 58 47 77 817 1. 50 NET< CL 
50 756.06 1142.55 59 47 77 818 1.17 NET< CL 
51 768.20 1160.90 341 37 53 559 1. 51 a 
52 772.61 1167.58 152 44 70 799 2.21 b Wide Pk 
53 785.71 1187.38 129 37 58 614 1. 58 
54 794.94 1201.33 351 33 45 429 1. 39 a 
55 802.89 1213.36 128 27 40 358 1. 08 b 
56 805.94 1217.97 56 25 40 358 0.99 c 
57 835.80 1263.11 125 30 45 433 1. 39 a 
58 839.80 1269.15 106 39 61 649 2.05 b 
59 846.83 1279.78 40 22 34 288 0.92 c 
60 860.83 1300.95 352 44 66 683 1. 56 
61 904.17 1366.47 98 24 35 285 1.16 a 
62 911.16 1377.04 2120 55 50 456 1. 67 b 
63 934.07 1411. 67 178 42 65 620 1. 58 
64 964.55 1457.75 428 41 59 535 2.38 a Wide Pk 
65 968.91 1464.34 1294 46 46 389 1. 68 b 
66 1001. 37 1513.42 86 32 51 446 1.16 
67 1078.71 1630.33 75 31 48 407 1. 95 
68 1095.47 1655.67 46 30 47 390 1.24 NET< CL 
69 1120.30 1693.19 657 42 54 476 1. 92 
70 1154.45 1744.83 48 37 59 522 1. 94 NET< CL 
71 1238.20 1871.43 222 37 55 470 2.03 
72 1377.73 2082.35 152 32 48 374 1. 65 
73 1401.69 2118.55 52 21 33 218 1. 64 a 
74 1407.90 2127.95 72 22 33 218 1. 76 b 
75 1460.80 2207.92 1931 51 42 298 2.01 
76 1495.29 2260.04 6 25 40 288 0.29 NET< CL 
77 1509.27 2281.17 75 27 41 288 1. 56 
78 1588.01 2400.19 104 22 32 204 1. 73 a 
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-------------------------------------------------------------------------------

========~=====~======================~========================================= 

PEAK SEARCH RESULTS 

======~========================================~=============================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

79 1592.70 2407.28 115 20 29 178 1. 45 b 

80 1620.75 2449.68 89 19 27 153 1. 73 a 

81 1630.66 2464.65 87 19 27 153 1. 71 b 

82 1729.92 2614.69 103 24 35 210 1. 63 

83 1764.64 2667.16 583 32 35 196 2.38 

84 1847.53 2792.45 72 26 40 232 1. 91 

85 2103.80 3179.77 147 25 36 216 2.64 

86 2203.41 3330.31 120 22 32 172 3.13 

87 2614.66 3951.78 1155 38 26 109 2.62 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:. .... EMPTY04.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROOND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.32 1454 116 180 484 129 209 
2 74.89 4867 120 161 4323 132 188 
3 77.13 6968 118 137 6301 130 170 
4 84.40 1123 93 142 664 121 194 
5 87.23 2824 102 142 2544 112 165 
6 89.92 1735 96 142 1550 107 163 
7 92.93 4339 129 183 2114 150 235 
8 99.36 429 93 150 341 101 163 

11 110.10 263 70 112 29 93 152 NET<CL 
12 112.00 28 68 112 -96 96 158 NET<CL 
16 144.04 312 68 109 126 95 156 NET<CL 
18 163.44 -62 106 174 -268 120 199 NET<CL 
19 185.99 2517 112 165 1534 132 208 
20 197.59 472 102 164 218 131 213 
22 209.33 953 66 96 894 85 131 
23 238.62 11008 121 101 10181 132 139 
24 241. 51 2174 91 129 1834 102 153 
28 295.18 2934 75 85 2426 93 130 
31 338.31 2135 78 104 1997 94 136 
32 351. 94 4623 96 110 3683 112 154 
35 463.04 533 59 89 491 72 113 
37 510.90 3687 84 94 760 109 174 
38 558.50 64 35 56 -27 51 84 NET<CL 
41 583.14 3317 78 86 3057 88 112 
43 609.27 3315 79 89 2647 93 128 
53 785.71 129 37 58 90 49 79 
55 802.89 128 27 40 93 40 65 
62 911.16 2120 55 50 1977 60 66 
65 968.91 1294 46 46 1249 53 65 
66 1001.37 87 32 51 27 43 71 NET<CL 
69 1120.30 657 42 54 521 51 76 
70 1154.45 48 37 59 30 43 70 NET<CL 
71 1238.20 222 37 55 192 46 72 
72 1377.73 152 32 48 125 40 64 
75 1460.80 1931 51 42 1720 57 63 
83 1764.64 583 32 35 481 38 51 
85 2103.80 147 25 36 129 30 46 
87 2614.66 1155 38 26 959 42 48 

Page 004 



******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . .. .. SOlLA.LIB (Soil/Sediment Library (Kocher 04/0B/94)) 

Library Match Resolution. . . • 1.00 I Decay Limit (Halflives) .... 8.0 
Minimum Score . .. .. .. 0.50 I Decay Correction....... " ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 63.32 484 Th-234 457 2 of 2 100.00 1. 50 
2 74.89 4323 Pb-214 1684 6 of 7 98.66 1. 49 

Pb-212 2903 5 of 6 99.30 0.99 
Tl-208 312 7 of 9 98.43 0.98 

3 77.13 6301 Pb-212 5055 5 of 6 99.30 0.99 
Pb-214 1952 6 of 7 98.66 0.99 

4 84.40 664 Tl-20B 158 7 of 9 98.43 0.98 
6 89.92 1550 Unknown 
7 92.93 989 Th-234 1046 2 of 2 100.00 1. 00 Split 

88 92.93 1125 AcTh-228 1125 20 of 36 93.56 0.94 AutoAdd 
8 99.36 341 AcTh-228 339 20 of 36 97.21 1. 47 

Np-239 o of a 0.00 Decay 
9 105.40 424 AcTh-228 535 20 of 36 98.14 1. 48 

Np-239 o of a 0.00 Decay 
10 108.63 171 Unknown 

La-140 1 of 15 0.18 0.00 LowScore 
13 112.61 138 Unknown 
14 128.95 864 AcTh-228 919 20 of 36 97.21 1. 47 
15 139.99 149 Unknown 

Mo-99 o of o 0.00 Decay 
19 185.99 1534 Ra-226 1 of 1 100.00 1.50 

U-235 1 of 3 78.03 0.78 
20 197.59 218 Unknown 
21 205.22 97 Unknown 
22 209.33 894 AcTh-228 1105 20 of 36 97.21 1. 47 

Np-239 o of a 0.00 Decay 
23 238.62 10181 Pb-212 12641 5 of 6 99.30 0.99 
24 241. 51 1834 Pb-214 1683 6 of 7 98.66 1. 49 

La-140 256 2 of 15 0.58 0.01 LowScore 
25 270.16 797 AcTh-228 727 20 of 36 97.21 1. 47 
26 277.64 239 Tl-20B 462 7 of 9 100.00 1.50 

Np-239 a of o 0.00 Decay 
28 295.18 2426 Pb-2H 3990 6 of 7 98.66 0.99 
29 300.09 572 Pb-212 652 5 of 6 99.30 1. 49 
30 327.94 426 AcTh-228 555 20 of 36 98.14 1. 48 

Bi-212 15 5 of 13 87.52 0.88 
La-140 3 of 15 23.42 0.23 LowScore 

31 338.31 1997 AcTh-228 1899 20 of 36 97.21 1. 47 
32 351. 94 3683 Pb-214 6663 6 of 7 98.66 0.99 
34 409.45 217 AcTh-228 305 20 of 36 98.14 1. 48 
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======================================~======================================== 

LIBRARY SEARCH RESULTS 

=========================================================~===================== 

Pk. Energy Net Expected Peaks % Ahn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

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

35 463.04 491 AcTh-228 566 20 of 36 97.21 1. 47 
Sb-125 1 of 8 12.32 0.12 LowScore 

37 510.90 760 Tl-208 869 7 of 9 100.00 1.50 
Annil 1 of 1 100.00 1.50 

39 562.16 66 AcTh-228 102 20 of 36 99.13 1. 49 
40 569.54 80 Cs-134 86 3 of 9 52.89 1. 03 
41 583.14 3057 Tl-208 2988 7 of 9 99.12 1. 49 
43 609.27 2647 Bi-214 3223 16 of 33 97.30 0.97 

1120SEsc 0 of 0 0.50 
45 665.13 64 Bi-214 88 16 of 33 98.54 1. 49 
47 694.17 100 Unknown 
48 727.23 665 Bi-212 770 5 of 13 100.00 1.50 

1238SEsc 0 of 0 0.50 
51 768.20 341 Bi-214 247 16 of 33 94.19 1. 44 
52 772.61 152 AcTh-228 127 20 of 36 95.43 1.45 

TeI-132 0 of a 0.00 Decay 
53 785.71 90 Bi-212 106 5 of 13 100.00 1.50 

Pb-214 6 of 7 98.66 1. 49 
54 794.94 351 AcTh-228 370 20 of 36 97.21 1. 47 

Cs-134 384 3 of 9 52.89 1. 03 
55 802.89 93 Cs-134 35 3 of 9 50.83 1. 01 
56 805.94 56 Bi-214 58 16 of 33 97.30 1. 47 
57 835.80 125 AcTh-228 134 20 of 36 97.21 1. 47 MANUAL 

Mn-54 1 of 1 100.00 1. 50 DELETED 
58 839.80 106 AcTh-228 72 20 of 36 94.50 1. 44 
59 846.83 40 Unknown 
60 860.83 352 Tl-208 316 7 of 9 99.12 1. 49 
61 904.17 98 Bi-214 5 16 of 33 90.59 0.91 
62 911.16 1977 AcTh-228 1968 20 of 36 97.21 1. 47 
63 934.07 178 Bi-214 134 16 of 33 94.19 1. 44 
64 964.55 428 AcTh-228 350 20 of 36 95.43 1. 45 
65 968.91 1249 AcTh-228 1095 20 of 36 96.67 1. 47 

Sb-124 1 of 13 1. 04 0.01 LowScore 
67 1078.71 75 Bi-212 38 5 of 13 96.44 1. 46 
69 1120.30 521 Bi-214 541 16 of 33 97.30 '1. 47 
71 1238.20 192 Bi-214 194 16 of 33 97.30 1. 47 
72 1377.73 125 Bi-214 122 16 of 33 96.03 1. 46 
73 1401. 69 52 Bi-214 41 16 of 33 94.19 1. 44 
74 1407.90 72 Bi-214 73 16 of 33 97.30 1. 47 
75 1460.80 1720 K-40 1 of 1 100.00 1. 50 
77 1509.27 75 Bi-214 61 16 of 33 95.11 1. 45 
78 1588.01 104 AcTh-228 154 20 of 36 98.14 1. 48 
79 1592.70 115 2615DEsc 0 of 0 0.50 

2104SEsc 0 of 0 0.50 
80 1620.75 89 Bi-212 77 5 of 13 100.00 1. 50 
81 1630.66 87 AcTh-228 80 20 of 36 97.21 1. 47 
82 1729.92 103 Bi-214 72 16 of 33 94.19 1. 44 
83 1764.64 481 Bi-214 371 16 of 33 94.19 1. 44 
84 1847.53 72 Bi-214 48 16 of 33 94.19 1. 44 
85 2103.80 129 2615SEsc a of 0 0.50 
86 2203.41 120 Bi-214 98 16 of 33 95.11 1. 45 
87 2614.66 959 Tl-208 975 7 of 9 99.12 1. 49 
89 87.23 2234 Pb-212 2234 5 of 6 99.30 1. 49 AutoAdd 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5186-16 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 02/05/2003 12:00:00 
Sampling Stop: 02/05/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 1.82e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WT1SS004.EFF 

1. 0000 

95 % 

Counting Start: 
Decay Time. 
Live Time .. 
Real Time .. 
Spectrum File 
Type I & II 

Code: 1017304 

04/11/2003 17:36:01 
1.57e+003 Hrs 

200000 Sec 
200055 Sec 

.1017304.spc 

Det. Limit Confidence Interval: 95 % 

4 (Canberra sn 10923050 det#4) 
(Sand in 4 oz Poly Jar: 1.6 g/cc) 

Eff.=1/[2.12E-02*EnA -2.69E+00 + 1.61E+02*EnA 8.72E-01] 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: .......L5186-16.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 Average:x 4.59E+02 +- 8.61E+01 · . * 
63.29 4.73E+02 +- 1.26E+02 4.11E+02 +* 
92.59 4.47E+02 +- 1.18E+02 3.86E+02 +* 

Pb-214 Average:x 5.15E+02 +- 1.14E+01 * 
74.81 1.D. .· ·· 


241.98 8.65E+02 +- 4.82E+01 1. 45E+02 +* 
295.21 5.25E+02 +- 2.02E+01 5.71E+01 +* 
351.92 4.78E+02 +- 1. 45E+01 4.03E+01 +* 

Pb-212 Average:x 7.95E+02 +- 1. 02E+01 * 
77.12 1.D. ·· 
87.30 1.D. ·· 

238.63 7.97E+02 +- 1.03E+01 2.20E+01 +* 
300.09 7.07E+02 +- 7.03E+01 2.13E+02 +* 

Tl-208 Average:x 7.45E+02 +- 1.76E+01 · · * 
84.90 1. D. . · · · 

277.35 3.87E+02 +- 1.31E+02 4.26E+02 + 
510.84 1.D. . . · ·· 

583.14 7.54E+02 +- 2.16E+01 5.58E+01 +* 
860.37 8.21E+02 +- 1.04E+02 3.16E+02 +* 

2614.66 7.39E+02 +- 3.26E+01 7.54E+01 +* 
AcTh-228 Average:x 7.85E+02 +- 1. 49E+01 · · * 

99.45 7.86E+02 +- 2.32E+02 7.57E+02 +* 
105.00 1. D. · · 
129.08 7.37E+02 +- 9.87E+01 3.16E+02 +* 
209.28 6.41E+02 +- 6.10E+01 1.90E+02 +* 
270.23 8.55E+02 +- 8.20E+01 2.54E+02 +* 
327.64 6.04E+02 +- 9.65E+01 3.06E+02 +* 

Page 007 



=========================================================~===================== 

MEASURED or MDA CONCENTRATIONS 
===~=========================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

338.32 8.17E+02 +- 3.86E+Ol 1.13E+02 +* 
409.51 5.58E+02 +- 1. 44E+02 4.63E+02 +* 
463.00 6.81E+02 +- 1.OOE+02 3.18E+02 +* 
562.30 5.04E+02 +- 1.94E+02 6.24E+02 + 
772.17 9.36E+02 +- 2.71E+02 8.74E+02 +* 
794.70 7.45E+02 +- 7.04E+Ol 1.97E+02 +* 
835.50 7.26E+02 +- 1. 73E+02 5.44E+02 +* 
840.00 1.15E+03 + 4.20E+02 1. 36E+03 + 
911. 07 7.85E+02 +- 2.37E+Ol 5.32E+Ol +* 
964.60 9.52E+02 +- 9.16E+01 2.67E+02 +* 
969.11 8.74E+02 +- 3.72E+Ol 9.34E+Ol +* 

1588.00 5.30E+02 +- 1.11E+02 3.35E+02 +* 
1630.40 8.52E+02 +- 1.87E+02 5.63E+02 +* 

93.35 1. D. 
Ra-226 186.22 1.36E+03 +- 1.17E+02 3.70E+02 +* 
Cs-134 Average:x 3.16E+OO +- 3.70E+OO 4:94E~oi j569.31 4.03E+01 +- 1. 53E+01 + 

604.70 N 1.GBE-01 +- 3.82E+OO 1. 28E+Oll ~~\)l x Ibase 
801.93 1.12E+02 +- 4.85E+Ol 1.5BE+02 - + 

Bi-214 Average:x 4.70E+02 +- 1. 32E+01 * 
609.31 4.43E+02 +- 1. 56E+Ol 4.32E+01 +* 
665.45 3.40E+02 +- 1.95E+02 6.40E+02 + 
768.36 6.41E+02 +- 7.01E+Ol 2.05E+02 +* 
806.17 4.46E+02 +- 2.03E+02 6.59E+02 + 
904.25 1. 01E+04 +- 2.44E+03 7.5BE+03 +* 
934.06 6.22E+02 +- 1. 45E+02 4.63E+02 +* 

1120.29 4.54E+02 +- 4.48E+Ol 1. 35E+02 +* 
1238.11 4.64E+02 +- 1.12E+02 3.57E+02 +* 
1377.67 4.79E+02 +- 1.54E+02 4.99E+02 +* 
1401.50 6.02E+02 +- 2.42E+02 7.BIE+02 + 
1407.98 4.62E+02 +- 1. 39E+02 4.38E+02 +* 
1509.23 5.77E+02 +- 2.05E+02 6.58E+02 + 
1729.59 6.67E+02 +- 1. 54E+02 4.76E+02 +* 
1764.49 5.96E+02 +- 4.73E+Ol 1.31E+02 +* 
1847.42 6.97E+02 +- 2.49E+02 8.00E+02 + 
2204.22 5.70E+02 +- 1. 06E+02 3.16E+02 +* 

Bi-212 Average:x 5.19E+02 +- 3.67E+oi * 
727.17 5.09E+02 +- 3.90E+Ol 1.13E+02 +* 
785.46 4.43E+02 +- 2.41E+02 7.91E+02 + 

1078.62 1.00E+03 +- 4.llE+02 1.33E+03 + 
1620.62 5.91E+02 +- 1.26E+02 3.79E+02 +* 

K-40 1460.81 2.68E+03 +- 8.81E+Ol 2.02E+02 +* 
Am-241 59.54 N 7.11E+Ol +­ 1. 03E+Ol 3.29E+Oll x* Ibase 
Co-57 122.06 N 1. 79E+OO +­ 2.56E+OO 8.47E+OO x 
Ce-144 133.54 N 1.61E+Ol +­ 2.05E+Ol 6.79E+Olr x rbase 
Ce-141 145.44 N-5.32E+Ol + 2.71E+01 9.11E+OIR x RHROI 
Se-75 264.65 N 3.81E+OO +­ 5.17E+OO 1.71E+Ol x 
Cr-51 320.08 N-7.15E+Ol +­ 1.33E+02 4.47E+02 x 
I-131 364.48 N-3.74E+02 +­ 9.63E+02 3.23E+03 x 
Sb-125 427.89 N 4.07E-01 +­ 9.37E+OO 3.14E+Ol x 
Ag-I08m 433.93 N-2.83E+OO +­ 2.92E+OO 9.BBE+OO x 
Be-7 477.59 N 2.14E+Ol +­ 6.02E+01 2.01E+02 x 
La-140 487.03 N 4.60E+Ol +- 2.14E+02 7.1BE+02 x 
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====~====~===================================================================== 

MEASURED or MDA CONCENTRATIONS 
==============================================================================~ 

N 
ENERGY E Concentration 

Nuclide (keY) {pCi/kg MDA Flags Notes MDC 
--------------------------~----------------------------------------------------

Ru-103 497.08 N 1. 17E+OO +- 9.56E+00 3.20E+Ol x 
Ba-140 537.32 N-4.66E+02 +- 3.93E+02 1. 34E+03 x 
Ru-106 621. 84 N-1.78E+Ol +- 3.71E+01 1.25E+02 x 
Cs-137 661.65 N 6.51E-02 +- 6.03E+00 2.01E+OIP x PIC Y. 
Zr-95 724.18 N-5.86E+Ol +- 6.57E+01 2.18E+02P x PIC 
Nb-95 765.79 N 4.04E+Ol +- 1.65E+Ol 5.39E+OIP x PIC 
Co-58 810.76 N 5.31E+OO +- 5.63E+OO 1. 87E+Olr x rbase 
Mn-54 834.83 N-2.52E+00 +- 4.21E+OO 1.43E+01P x PIC 
Ag-llOm 884.67 N 4.97E+OO +- 5.48E+00 1. 83E+01 x 
Fe-59 1099.22 N-3.28E+Ol +- 1. 74E+Ol 6.10E+Ol x 
Zn-65 1115.52 N 4.53E+01 +- 1.82E+Ol 5.94E+01P x PIC 
Co-60 1332.49 N 2.04E+OO +- 3.98E+OO 1. 34E+01 x Y. 
Sb-124 1691. 02 N 2.65E+Ol +- 1. 58E+01 5.18E+Ol x 

MEASURED TOTAL: 8.39E+03 +- 4.09E+02 pCi/kg O.OOE+OO 
NOTE: * : N/S>3 fI:: Net<-3R 

====================~===============~========================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
it (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

===============~=======~======================~================================ 

5 87.23 131. 30 310 295 484 4087 1.15 Deleted 
6 89.92 135.37 1550 107 163 4087 1.08 Unknown 

10 108.63 163.65 171 57 92 2073 0.62 Unknown 
11 110.10 165.89 29 93 152 2763 0.95 Deleted 
12 112.00 168.75 -96 96 158 2763 0.87 Deleted 
13 112.61 169.68 138 44 71 1382 0.54 Unknown 
15 139.99 211.08 149 67 109 2615 0.96 Unknown 
16 144.04 217 . 21 126 95 156 2615 0.84 Deleted 
17 153.43 231.40 188 131 214 6348 0.75 Deleted 
18 163.44 246.53 -268 120 199 4820 0.75 Deleted 
20 197.59 298.18 218 131 213 4269 1. 99 Unknown 
21 205.22 309.71 97 49 79 1534 0.56 Unknown 
27 288.75 436.02 16 68 111 2099 0.16 Deleted 
33 397.19 599.96 36 56 91 1422 0.40 Deleted 
36 498.76 753.54 25 46 75 954 0.48 Deleted 
38 558.49 843.86 -27 51 84 633 1. 09 Deleted 
42 597.64 903.04 68 53 86 1098 3.52 Deleted 
44 631. 91 954.85 85 65 106 1315 2.31 Deleted 
46 670.47 1013.15 29 36 59 636 1. 28 Deleted 
47 694.17 1048.98 100 51 82 990 1. 78 Unknown 
49 741. 93 1121.19 58 47 77 817 1. 50 Deleted 
50 756.06 1142.55 59 47 77 818 1.17 Deleted 
59 846.83 1279.78 40 22 34 289 0.92 Unknown 
66 1001.37 1513.42 27 43 71 446 1.16 Deleted 
68 1095.47 1655.67 46 30 47 390 1. 24 Deleted 
70 1154.45 1744.83 30 43 70 522 1. 94 Deleted 
76 1495.29 2260.04 6 25 40 288 0.29 Deleted 
79 1592.70 2407.28 115 20 29 179 1. 45 2615DEsc 
85 2103.80 3179.77 129 30 46 216 2.64 2615SEsc 
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-------------------------------------------------------------------------------

=============================================================================== 
NET/MDA PEAK RESULTS 


==========~=;================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 


90 59.54 89.43 618N 89 141 4029 0.98 LBase 
91 122.06 183.96 55N 78 128 3324 1. 04 NET< CL 
92 133.54 201. 32 61N 78 128 3292 1. 05 NET< CL 

RBase 
93 145.44 219.32 -250N 127 213 4176 1. 06 NET< CL 

RHRoi 
94 264.65 399.57 41N 55 91 1654 1.17 NET< CL 
95 320.08 483.38 -30N 56 93 1583 1.21 NET< CL 
96 364.48 550.51 -20N 52 85 1338 1.25 NET< CL 
97 427.89 646.39 2N 46 76 1059 1. 30 NET< CL 
98 433.93 655.52 -44N 45 76 1054 1.30 NET< CL 
99 477.59 721. 53 15N 42 69 886 1. 34 NET< CL 

100 487.03 735.81 9N 42 69 877 1. 34 NET< CL 
.101 497.08 751. 00 SN 41 67 826 1.35 NET< CL 

102 537.32 811.84 -46N 39 65 774 1. 38 NET< CL 
103 604.70 913.71 2N 46 75 959 1. 43 NET< CL 

LBase 
104 621. 84 939.63 -20N 41 67 774 1. 44 NET< CL 
105 661.65 999.82 IN 61 101 1224 1.47 NET< CL 

PIC 
106 724.18 1094.35 -139N 155 256 1157 1.52 NET< CL 

PIC 
107 765.79 1157.26 11SN 47 75 798 1. 55 PIC 
108 810.76 1225.25 28N 29 48 446 1. 58 NET< CL 

RBase 
109 834.83 1261.64 -21N 36 59 575 1. 60 NET< CL 

PIC 
110 884.67 1336.99 28N 31 50 463 1. 64 NET< CL 
111 1099.22 1661. 33 -SIN 27 46 392 1. 79 NET< CL 
112 1115.52 1685.97 145N 58 94 786 1.80 PIC 

·113 1332.49 2013.96 13N 25 41 297 1. 95 NET< CL 
114 1691.02 2555.89 32N 19 30 166 2.20 
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******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 02/05/2003 12:00:00 Counting Start: 04/11/2003 17:36:01 
Sampling Stop: 02/05/2003 12:00:00 Decay Time. . 1. 57E+03 Hrs 
Buildup Time. . . O.OOE+OO Hrs Live Time . 200000 Sec 
Sample Size .. .... 1.82E-01 kg Real Time . . 200055 Sec 
Collection Efficiency . . 1.0000 Spectrum File . .1017304.spc 

Detector fI": 4 
Energy (keV)= 0.40 + 0.661*Ch + 5.71E-08*Ch A 2 + 5.71E-OB*ChA 3 04/11/2003 
FWHM{keV) = 0.89 + O.008*En + 5.93E-04*EnA 2 + 5.93E-04*EnA 3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT1SS004.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 2.12e-02*EnA-2.6ge+00 + 1.61e+02*En A 8.72e-Ol] 02/09/1998 

Library File: SOILA.LIB LSF File: L5186-16.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Th-234 4.59E+02 8.61E+Ol < 3.86E+02 1.92E+02 1.00E+OO MEAS + YES 
Pb-214 5.15E+02 1.14E+Ol < 4.03E+Ol 2.00E+01 1.OOE+OO MEAS + YES 
Pb-212 7.95E+02 1.02E+Ol < 2.20E+Ol 1. 09E+Ol 1.OOE+OO MEAS + YES 
TI-208 7.45E+02 1.76E+Ol < 5.58E+Ol 2.76E+Ol 1.00E+OO MEAS + YES 
AcTh-228 7.85E+02 1.49E+Ol < 5.32E+Ol 2.60E+Ol 1. OOE+OO MEAS + YES 
Ra-226 1.36E+03 1.17E+02 < 3.70E+02 1. 84E+02 1.OOE+OO MEAS + YES 
Cs-134 3.16E+00 3.70E+OO < 1.28E+Ol 6.29E+OO 9.41E-Ol MEAS + YES 
Bi-214 4.70E+02 1.32E+Ol < 4.32E+01 2.14E+Ol 1. OOE+OO MEAS + YES 
Bi-212 5.19E+02 3.67E+Ol < 1.13E+02 5.53E+01 1. OOE+OO MEAS + YES 
K-40 2.68E+03 8.81E+Ol < 2.02E+02 9.B7E+Ol 1.OOE+OO MEAS + YES 
Am-241 7.11E+01 1.03E+01 < 3.28E+Ol l.63E+Ol l.OOE+OO NET YES 
Co-57 1.79E+00 2.56E+OO < 8.47E+OO 4.19E+OO 8.44E-01 NET YES 
Ce-144 1.61E+Ol 2.05E+Ol < 6.79E+Ol 3.36E+Ol 8.51E-Ol NET YES 
Ce-141 -5.32E+Ol 2.71E+Ol < 9.11E+Ol 4.52E+Ol 2.43E-Ol NET YES 
Se-75 3.BIE+OO 5.17E+OO < 1.71E+01 8.45E+OO 6.BlE-01 NET YES 
Cr-51 -7.15E+Ol 1.33E+02 < 4.47E+02 2.20E+02 1.90E-Ol NET YES 
1-131 -3.74E+02 9.62E+02 < 3.23E+03 1.59E+03 3.2BE-03 NET YES 
Sb-125 4.07E-Ol 9.37E+OO < 3.14E+Ol 1. 54E+Ol 9.56E-Ol NET YES 
Ag-10Bm -2.83E+OO 2.92E+OO < 9.B8E+OO 4.86E+OO 9.99E-Ol NET YES 
Be-7 2.14E+01 6.02E+Ol < 2.01E+02 9.B6E+01 4.23E-Ol NET YES 
La-140 4.60E+01 2.14E+02 < 7.1SE+02 3.52E+02 2.74E-02 NET YES 
Ru-103 1.17E+00 9.56E+OO < 3.20E+Ol 1. 57E+Ol 3.11E-Ol NET YES 
Ba-140 -4.66E+02 3.93E+02 < 1.34E+03 6.56E+02 2.74E-02 NET YES 
Ru-106 -1. 7BE+01 3.71E+01 < 1.25E+02 6.14E+Ol 8.B2E-Ol NET YES 
Cs-137 6.51E-02 6.03E+OO < 2.01E+01 9.91E+OO 9.96E-01 NET YES 
Zr-95 -5.86E+Ol 6.57E+Ol < 2.18E+02 1.08E+02 4.87E-Ol NET YES 
Nb-95 4.05E+Ol 1.65E+01 < 5.39E+Ol 2.65E+Ol 2.69E-Ol NET YES 
Co-58 5.31E+OO 5.63E+OO < 1.87E+Ol 9.11E+OO 5.22E-Ol NET YES 
Mn-54 -2.53E+OO 4.21E+OO < 1.43E+Ol 6.98E+OO 8.63E-Ol NET YES 
Ag-llOm 4.97E+OO 5.4SE+OO < 1.82E+Ol B.89E+OO 8.32E-01 NET YES 
Fe-59 -3.28E+Ol 1.74E+Ol < 6.10E+Ol 2.96E+Ol 3.57E-Ol NET YES 
Zn-65 4.53E+Ol 1.82E+Ol < 5.94E+01 2.93E+Ol 8.28E-Ol NET YES 
Co-60 2.04E+OO 3.98E+OO < 1.34E+01 6.49E+00 9.76E-Ol NET YES 
Sb-124 2.65E+Ol 1.5BE+Ol < 5.18E+Ol 2.48E+Ol 4.66E-Ol NET YES 
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Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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DURATEK, INC. 

DATA PACKETS 


Samples 

L5185-01 - L5185-18 


FRAMATOME ANP 

ENVIRONMENTAL LABORATORY 
29 Research Drive 
Westborough, MA 01581-3913 
(508) 898-9970 Fax (508) 836-9815 



11~
FRAMATOME ANP DE&S ENVIRONMENTAL LABORATORY SAMPLE SUBMISSION FORM 
(ENVIRONMENTAUBIOASSAY SAMPLES) 

Client Name: ~D:..=U:!.RA=T:.=E~K~__________ Name/Address of Client Representative: 

Client Purchase Order/Contract: _______________ (Person(s) who should receive the results) _________________ 


Date of Shipment: _--=3::...;/1:.=3;.,:12:.::0;.0:::..3_________ 


Progl"!im: REMPe Non-REMP e Phone: Fax: 


Requested Turnaround Time (TAT): e Standard [J Rush (COST MULTIPUER MA Y APPLy) 

Working Days (SPECIFY NUMBER) 

QU<ilrteti;r .Radiological Analyses (Check All That Apply) 
·¢om~ite .. 

Collection Period 

LSN 

5/~S 

Stati ndon a 
Sample Type I Descriotion 

Soil 1BMS·2700-003 

(All DateslTimes Must Reflect EST or EDT) 

Start Date Stop Date Mid-point Date 
(If Applicable) (Required) (If Appticable) 

••.•• 
.c .c .c 
.... ~ ~ - ~ ~.... ~...c: ~ m :J C ~ tU ::J C ~ t'G::J 

I:§ ~ ~ ~ :§ ~ ~ ~ :§ ~ ~ ~ 
I 1 28 03 \ ~~ 

Total 
Sample 
Amount
Sh' dIppe 

(SpecnyUnlls) 

~ ·~1111 
I:;;: ~~ 

~ "" ~ ~ 1.;;:1 ~ co ~••. 

.=!liO • q N~ t2~o ~t-~IQJ,,::e:::: 

2 .~ N ~ l &l ~:iii 1~ .... a.. ..•.. II
~ '" ~ I~ ~ ~ 1.~.9 v:i 0 N I ~ .. 5 • . II 
« Cl E "'::l .... r ­ co ~ '" co C!> " E 0", ~>!! .•••
"'.. I!) E .... '" ~ ..,. N N oi C!> .... :;2 l') ~ .,J! t:!) 
{I} ~ &; ~ to E M N '¢ ("II N I C>t ~ ~ co m ~ c:: N ~ -f ta(; ";- Z tT. <3 ±";- 2 ~ ~ ~ Ii: Ii: ri &!. ;}j,{:' ::) 51~ o..ll 0: !61~1 

x I ' 
03 

03 

()1, 

03 
Soil 

Soil 

BMS-2700-005 

BMS-2700-009 

1 

1 

28 

28 

03 

03 

X ........... I .. . 
X>··.···, 

03 eN Soil BMS-2700-013 1 28 03 ! X •••.• ·1 ••..••• 
03 OS Soil BMS-2700-038 1 28 03 i X (I .•...•. 

03 D(p Soil BMS-270Q..040 1 28 03 X ...' ••• •••• 

03 01 Soil BMS-2700-058 1 28 03 I X ....1 
I \ I03 oi Soil BMS-2700-060 ___~ 1 28 03 i X 

1 

.•••.•• ....TI 
03 oq Soil BMS-2700-090 2 25 03 . X .•. •••• •••••. 

W-J 03 10 Soil BMS·2700-094 2 6 03 X····· 
If 103 /1 Soil BMS-270Q..101 2 6 03 Y X ••• •••. ····.....1 

RA-226(A) 

RAOIUMI\..EPApJ~1 APR 042003RA-228 (PROC. 1300) 

L51f ) 
~'f-RA-228_EPA (PROC. 1311) 

1-131LL (BETAIGAMMA) 

(GAS PROPORTIONAL) 

DESELF 605.1, REV. 13 (Major) 



FRAMATOME ANP DE&S ENVIRONMENTAL LABORATORY SAMPLE SUBMISSION FORM d1~(ENVIRONMENTAUBIOASSAY SAMPLES) 

Client Name: ..::D::.::U:.:.RA=T:..::E:.:.K!..-__________ Name/Address of Client Representative: 

Client Purchase Order/Contract: ______________ (Person(s) who should receive the results) ________________ 


Date of Shipment: 2/2512003 


Program: REMP [J Non-REMP [J Phone: Fax: 


Requested Turnaround Time (TAT): [J Standard [J Rush (COST MULTlPLIER MAY APPL \') 

Working Days (SPEOFY NUMBER} 

Radiological Analyses (Check All That Apply) 

Collection Period 
(All DateslTimes Must Reflect EST or EDT) 

Start Date Mid-point Date 

o 
(IfApplicable) {I 

z 
::.::: 
w Station and 

Oesorletion ~I>-I:Vo l\J G) 
~ c >­

.... 
:J o:r 

;:; 
o:r 

oJ:

CI>­o m 
~ C 

BMS-27OQ.112 

J .. BMS-27OQ.140 x 
03 Soil BMS·27OQ.144 x 
03 Soil BMS·270o.145 x 

03 Soil BMS-27OQ.164 x 
Soil BMS·SM·391 *1 x 

Smear BMS-SC-141 ;t1... x 

ELA8 Comments: (PRoe.13OO)~'¥J APR 04 2.003 
(PROC.1311)~~~ ~ 

(BETAlGAMMA) .. - ~*' ,.1- (\OLe 
1~i 1,5(~~ 

(GAS PROPORTIONAL) ~ tL 

DESELF 605.1, REV. 13 (Major) 



---

---

--- --

---

---

---

- -

----

--

---

- -

--

..!~ttJ;,1
Client: Duratek, Inc 

628 Gallaher RoadCHAIN OF CUSTODY RECORD Project: Bristol-Myers Squibb ~R,TR. 37763 

BMS-003Duratek Purchase Order t# 15313 Project Maaager: Paul Ely 
(732) 519-3341.BMS Office 
(865) 376-8243·Duratek Office 
(865) 414-197J-ceII 

Samples Collected by 
Betty & Doug Kjos, Don Schumaker 

Pal!e- 10f2­~- -

~ 
:p 8."0 ~ c: ;p 'O~ 1(1::::s ... ~ RemarksSample ID ..!!le ~ .8 .­CLIO .~ ~ ... EJ9.& Ee 10 ~ ::::sC: E 

10 
"0 ~.a E 0.. c:8 ~ 


BMS-2700-003 1/28/03 Std S N/A 1 X Soil Sample 


BMS-2700-00S 1/28/03 Std S N/A 1 X Soil Sample 

---~ 

BMS-2700-009 1/28/03 Std S N/A 1 X Soil Sample 

BMS-2700-013 1/28/03 Std S N/A 1 X Soil Sample
---1------ - c----­

BMS-2700-038 1/28/03 Std S N/A 1 X Soil Sample 


BMS-2700-040 1/28/03 Std S N/A 1 X Soil Sample 


BMS-2700-0S8 1/28/03 Std S N/A 1 X Soli Sample 


BMS-2700-060 1/28/03 Std S N/A 1 X Soil Sample 


BMS-2700-090 2/25/03 Std S N/A 1 X Soil Sample 


BMS-2700-094 2/6/03 Std S N/A 1 X Soil Sample 


BMS-2700-101 2/6/03 Std S N/A 1 X Soil Sample 


ReliD!luI~ by: ~ Date: Time: Received by: ReJiDquiShed by: Date: Time: Received 

d!J'K/~1 ?J//'~J/~) '-
by: 

.'/')CJC'/ 
ReliDquisbed by;/, Da~: Time: Received by: Date:U ITime: IRemarks: 

, 

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 



--- ---

-- -----

~tti~ *\ 
Duratek, Inc. Client: Duratek, Inc 
628 Gallaher Road CHAIN OF CUSTODY RECORD 
Project: Brislol.Myers Squibb Kingston, Ta. 37763 IiBMS-003
DuratekPurchase Order#ll!313 Project MaBager: Paul FJy 
(732) 519·3341·BMS Oftke 'f(y/:;>
(865) 376-8l43·Duratek Office 
(8(jS) 414·1973.ce1 

Samples CoUected by 
Betty & Doug lijos, DOD Schumaker 

20f2 

~ 
l:i 

"0 .~
c .... 'lsI!! ~ ::::J ... OJ RemarksSample 10 ~e .~ ~ ~.Ec.1tI ... E ....E c ItI E~ E~ ~ 

"0 ~.a E c. E8 ~ 


BMS-2700-112 1/28/03 Std s N/A 1 X Soil Sample 


BMS-2700-140 1/28/03 Std S N/A 1 X Soil Sample 


BMS-2700-144 1/28/03 Std S N/A 1 X Soil Sample 


BMS-2700-145 1/28/03 Std S N/A 1 X Soil Sample 

BMS-2700-164 1/28/03 Std S N/A 1 X Soil Sample 

BMS-SM-391 2/21/03 5-day S N/A 1 X lOCFR61 Soil Sample, Rm 
150 Trench 12.16' from wall, 
35" deep 

BMS-SC-141 12/18/02 5-day F N/A 1 X lOCFR61 MINITEC Smear 

Relinquished by: Date TIme: Received by: Reliaquisbed by: Date: TIme: Received 


/l.i /t"M~ j/,/,iA? j lit'?) 
by:
0 

VRiU'nquisbed byf /i Da~: TIme: Received by: Date:
U / 

, 
ITime: IReIDBl"llB: 

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



A 
 Framatome ANP 


FRAMATOME ANP Login Chain of Custody Report (In01) 
Apr. 04. 2003 

03:30PM 

Login Number: L5185 
Account: 00435 Ouratek Inc 

Project: OTHER ENVIRON-OUR Duratek Other Environmental Page: 1 of 2 

Laboratory Client Collect Receive Due Start Date 

Sample Number Sample Number Date Date Date Comments Volume 


L5185·01 BMS-2700·oo3 28·JAN·03 12:00 13-MAR-03 


Soil S GAMMA SPECTROME Hold: 


iL5185-02 BMS·2700-oo5 28-JAN-03 12:00 13-MAR-03 


. Soil S GAMMA SPECTROME Hold: 


L5185-0S BMS-2700-009 28-JAN-03 12:00 13-MAR-03 


Soil S GAMMA SPECTROME Hold: 


L5185-04 BMS-2700·01S 28-JAN·OS 12:00 13-MAR·OS 


Soil S GAMMA SPECTROME Hold: 


L5185-05 BMS-2700-0S8 2S-JAN-03 12:00 13-MAR-OS 


Soil S GAMMA SPECTROME Hold: 


L5185-06 BMS-2700-040 28-JAN-03 12:00 13-MAR·03 

i 

Soil S GAMMA SPECTROME Hold: 


L5185-07 BMS-2700.Q58 2S-JAN·OS 12:00 13-MAR-03 


Soil S GAMMA SPECTROME Hold: 


L5185-08 BMS-2700-050 28-JAN-0312:00 13-MAR-03 


Soil S GAMMA SPECTROME Hold: 


L5185-09 BMS-2700-090 25-FEB.Q312:00 13-MAR-03 


Soil S GAMMA SPECTROME Hold: 


L5185-10 BMS-270O.Q94 06-FEB-0312:00 13-MAR-03 


Soil S GAMMA SPECTROME Hold: 


L5185-11 BMS-27oo-101 08-FEB-0312:00 13-MAR-03 


Soil S GAMMA SPECTROME Hold: 


L5185-12 BMS-2700·112 28-JAN-0312:00 1S-MAR-OS 


Soil S GAMMA SPECTROME Hold: 


L5185·1S BMS-2700-140 . 28-JAN-03 12:00 13·MAR-03 


Soil S GAMMA SPECTROME Hold: 


L5185-14 BMS-2700-144 28-JAN-0312:00 13-MAR·03 


Soil S GAMMA SPECTROME Hold: 


L5185-15 BMS·2700·145 28·JAN-0312:00 13-MAR-03 


Soil S GAMMA SPECTROME Hold: 


L5185·16 BMS-2700-164 28-JAN-0312:00 13-MAR-03 


Soil S GAMMA SPECTROME Hold: 


Signature :_~~. ______=-=;....;;...>~_..__ 

Date: __'-f_'-......:..V_-_V_3_______ 



__ ___ __ _ 

A Framatome ANP 

FRAMATOME ANP Login Chain of Custody Report (In01) 
Apr. 04, 2003 

03:30PM 

Login Number: 
Account: 

L5185 
00435 Ouratek Inc 

Project: OTHER ENVIRON-OUR Ouratek Other Environmental Page: 2 of 2 

Laboratory Client 
Sample Number Sample Number 

Collect 
Date 

Receive 
Date 

Due 
Date 

Start Date 
Comments Volume 

L5185-17 BMS-SM-391 21-FEB-0312:00 13-MAR-03 

Soil S GAMMA SPECTROME Hold: WTiS 

L5185-18 BMS-SC-141 23-DEC-0212:00 13-MAR-03 

Smear S GAMMA SPECTROME Hold: 

Signature: ______~::.-.:..~_.. _--­

Date: ___if..:..--_y!;....·----=J23=--·______ 



A Environmental Laboratory 
29 Research Drive FRAMATOME ANP Westborough. MA 01581 

April 10,2003 

Ouratek Inc 


c/o Bristol Meyers Squibb 


Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 


ATT: Paul Ely 


Dear Paul Ely: 


Framatome-ANP Environmental Laboratory received the samples listed below from your company on 13-MAR-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 10 ~ Reference Date Lab Sample # Analysis Requested 

Soil BMS-270()"()03 28-JAN-03 12:00 L5185-01 GAMMA SPECTROMETRY 

Soil BMS-2700-005 28-JAN-0312:00 L5185-02 GAMMA SPECTROMETRY 

Soil BMS-2700-oo9 28-JAN-03 12:00 L5185-03 GAMMA SPECTROMETRY 

Soil BMS-2700-013 28-JAN-03 12:00 L5185-04 GAMMA SPECTROMETRY 

Soil BMS-2700-038 28-JAN-03 12:00 L5185-05 GAMMA SPECTROMETRY 

Soil BMS-2700-040 28-JAN-0312:oo L5185-06 GAMMA SPECTROMETRY 

Soil BMS-2700-058 28-JAN-03 12:00 L5185-07 GAMMA SPECTROMETRY 

Soil BMS-2700-OS0 28-JAN-0312:oo L5185-08 GAMMA SPECTROMETRY 

Soil BMS-2700-090 25-FEB-0312:00 L5185-09 GAMMA SPECTROMETRY 

Soil BMS-2700-094 06-FEB-03 12:00 L5185-10 GAMMA SPECTROMETRY 

Soil BMS-2700-101 OS-FEB-0312:oo L5185-11 GAMMA SPECTROMETRY 

Soil BMS-2700-112 28-JAN-03 12:00 L5185-12 GAMMA SPECTROMETRY 

Soil BMS-2700-140 28-JAN-03 12:00 L5185-13 GAMMA SPECTROMETRY 

Soil BMS-2700-144 28-JAN-03 12:00 l5185-14 GAMMA SPECTROMETRY 

Soil BMS-2700-145 28-JAN-03 12:00 L5185-15 GAMMA SPECTROMETRY 

Soil BMS-2700-164 28-JAN-0312:00 L5185-16 GAMMA SPECTROMETRY 

Soil BMS-SM-391 21-FEB-0312:oo L5185-17 GAMMA SPECTROMETRY 

Smear BMS-SC-141 23-0EC-02 12:00 L5185-18 GAMMA SPECTROMETRY 

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, 

59Jub· R, f,k0 

Sakshi Punjabi ~\ \ 3 
Sample Receipt Technician ~ \0 0 

Notes: 
c: 

mailto:Sakshi.Punjabi@Framatome-anp.com


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 


Westboro, MA 01581 

508-898-9970 


Duratek Inc 

Customer Duratek Inc Report Date 04110/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03113103 	 Bldg 115. One Squibb Drive 

New Brunswick, NJ OS903 

Lab. Sample No. l51S5-01 Client 10 BMS-2700-003 	 Product GAMMA SPECTROMETRY 

Reference Date 01/28/03 Analysis Date 04/08/03 	 Matrix Soli 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 ·Sigma 1 Sigma MOC MOC Flags 


(pCl/g) 	 (pCI/g) (pCl/g) (pCi/g) 

AcTh-228 4.21E-Ol +/- 4.0E-02 4.5E-02 1.3E-01 	 bc 

Ag-108m 2.SE-03 +/- 7.9E-03 7.9E-03 2.7E-02 

Ag-110m -SE-03 +/- 1.4E-02 1.4E-02 5.4E-02 

8a-140 SE-Ol +/- 1.5E+OO 1.5E+OO 5.1E+OO 

8e-7 -2.9E-Ol +/- 1.7E-01 1.7E-Ol S.3E-01 

Ce-141 5.SE-02 +/- 5.7E-02 5.7E-02 1.9E-01 

Ce-l44 -3.3E-02 +/. S.6E-02 S.6E-02 2.3E-01 

Co-57 1.0SE-02 +/- 8.5E-03 8.5E-03 2.8E-02 

Co-58 -4E-03 +/. 1.6E-02 1.6E-02 5.9E-02 

Co-60 OE+OO +/- 9.1E-03 9.1E-03 3.4E-02 3.SE-02 

Cr-51 -1.5E-Ol +/- 4.1E-Ol 4.1E-Ol 1.5E+OO 

Cs-l34 4E-03 +1- 9.0E·03 9.0E-03 3.1E-02 

Cs-137 -9E-03 +/- 1.0E-02 1.0E-02 3.8E-02 1.lE+00 

Fe-59 7.2E-02 +/- 5.1E-02 5.1E-02 1.7E-01 

1-131 -3E-Ol +/- 3.6E+OO 3.6E+OO 1.3E+Ol 

K-40 1.027E+01 +/- 4.0E-01 6.5E-01 3.SE-Ol 	 be 

la-140 1.0SE+OO +1- 6.7E-01 6.7E-Ol 2.2E+OO 

Mn-54 8E-03 +1- 1.1E-02 1.lE-02 3.SE-02 

Nb-95 -7.9E-02 +1- 3.7E-02 3.7E-02 1.4E-Ol 

Ru-l03 -SE-03 +1- 2.5E-02 2.5E-02 9.1E-02 

Ru-l06 -6.2E-02 +f- 9.9E-02 9.9E-02 3.SE-Ol 

Sb-124 1.6E-02 +1- 3.1E-02 3.1E-02 1.2E-Ol 

Sb-125 -4E-03 +/- 2.4E-02 2.4E-02 S.SE-02 

5e-75 -1.2E-02 +/- 1.6E-02 1.6E-02 5.SE-02 

Zn-65 -3.6E-02 +/- 2.8E-02 2.9E-02 1.1E-01 

Zr-95 -5.9E-02 +/- 6.3E-02 6.3E-02 2.3E-01 

Flags: 	 a The measured MOC Is greater than the required MDC Approved by 
b The activity concentration Is greater than three times its one sigma counting uncertainty. 

~A·&.t.fL;. q/(S-{o:> 
c Peak was found ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: 	 MAILED 
c: 	 APR 1 6 Z003 

FRAMATOME. ANP 

ENVIRONMENTAL LAB 


http:A�&.t.fL


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 


Westboro, MA 01581 

508·898-9970 


Duratek Inc 

Customer Duratek Inc Report Date 04/10/03 
 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03/13/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5185-02 Client 10 BMS-2700-005 	 Product GAMMA SPECTROMETRY 

Reference Date 01/28/03 Analysis Date 04108103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 ·Sigma 1 Sigma MOC MDC Flags 


(pCI/g) 	 (pCl/g) (pCi/g) (pCI/g) 

AcTh-228 3.S8E-01 +/- 4.3E-02 4.7E-02 1.5E-Ol 	 bc 

Ag-108m 1.09E-02 +/- 7.0E-03 7.1E-03 2.3E-02 

Ag-110m -2E-03 +1- 1.2E-02 1.2E-02 4.7E-02 

Ba-140 OE+OO +/- 1.3E+OO 1.3E+OO 4.BE+OO 

Be-? -1 E-01 +/- 1.7E-01 1.7E-01 6.3E-01 

Ce-141 -1.5E-02 +/- 5.3E-02 5.3E-02 1.SE-01 

Ce-144 4.BE-02 +/- 5.6E-02 5.6E-02 1.9E-01 

Co-57 -4.4E-03 +1- B.8E-03 B.SE-03 2.4E-02 

C0-58 -3.4E-02 +1- 1.6E-02 1.6E-02 6.8E-02 

Co-60 1.S5E-02 +1- 8.5E-03 8.5E-03 2.5E-02 3.8E-02 

Cr-51 -3.4E-Ol +1- 3.1E-Ol 3.1E-Ol 1.2E+OO 

Cs-134 -9.7E-03 +1- 8.4E-03 S.4E-03 3.3E-02 

Cs-137 OE+OO +/- 8.9E-03 S.9E-03 3.3E-02 1.1E+OO 

Fe-59 3.4E-02 +/- 4.5E-02 4.5E-02 1.6E-01 

1-131 1.1E+OO +/- 3.2E+OO 3.2E+OO 1.1E+01 

K-40 4.77E+OO +/- 3.2E-01 4.0E-01 3.5E-01 	 be 

La-140 8E-02 +/- S.6E-01 6.SE-01 2.4E+OO 

Mn-54 9E-03 +1- 1.1E-02 1.1E-02 3.8E-02 

Nb-95 -1.22E-01 +1- 4.1E-02 4.1E-02 1.7E-01 

Ru-103 2.3E-02 +/- 2.7E-02 2.7E-02 9.4E-02 

Ru-106 1.2E-02 +/- 7.5E-02 7.5E-02 2.SE-01 

Sb-124 1.1E-02 +/- 3.2E-02 3.2E-02 1.3E-01 

Sb-125 2.4E-02 +1- 2.4E-02 2.4E-02 8.1E-02 

5e-75 -4E-OS +/- 1.SE-02 1.SE-02 5.5E-02 

Zn-65 4.7E-02 +/- 5.1E-02 5.1E-02 1.7E-01 

Zr-95 -6.SE-02 +1- S.4E-02 S.5E-02 2.4E-01 

Flags: 	 a The measured MOC Is greater than the required MOC Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. ~Ck« « .b if{fS 0 7 
c Peak was found ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: 	 MAILED 
c: 	 APR 1 6 2003 

FRAMATOME ANP 

ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04110/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03113103 Bldg 115, One Squibb Drive 


New Brunswick, NJ 08903 


Lab. Sample No. L5185-03 CUentlD BMS-2700-009 Product GAMMA SPECTROMETRY 

Reference Date 01128103 Analysis Date 04108/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 - Sigma 1 Sigma MDC MDC Flags 


(pCI/g) 	 (pCl/g) (pCI/g) (pCilg) 

AcTh·228 2.34E-01 +/- 2.4E-02 2.7E-02 9.1E-02 bc 


Ag-108m -4.9E-03 +/- 5.4E-03 5.4E-03 1.9E-02 


Ag-110m -2E-03 +1- 1.2E-02 1.2E-02 4.1E-02 


Ba-140 1.8E-01 +/- 9.1E-01 9.1E-01 3. 1E+OO 


Be-7 2E-02 +/- 1.2E-01 1.2E-01 4.0E-01 


Ce-141 7.2E-02 +/- 3.5E-02 3.SE-02 1.1 E-01 


Ce-144 -2.SE-02 +1- 4.1E-02 4.1E-02 1.4E-01 


Co-57 -9. 1 E-03 +1- 5.0E-03 5.1E-03 1.8E-02 


Co-58 -8E-03 +/- 1.2E-02 1.2E-02 4.3E-02 


Co-60 1.24E-02 +1- 7.7E-03 7.7E-03 2.5E-02 3.8E-02 


Cr-51 1.SE-01 +/- 2.6E-01 2.6E-01 B.8E-01 


Cs-134 -BE-04 +1- 6.4E-03 6.4E-03 2.2E-02 


Cs-137 4.SE-03 +1- 6.BE-03 6.SE-03 2.3E-02 1.1E+OO 


Fe-59 -8.7E-02 +/- 4.4E-02 4.4E-02 1.6E-01 


1-131 3E+OO +1- 2.4E+OO 2.4E+OO 7.BE+OO 


K-40 1.722E+01 +/- 3.5E-01 9.3E-01 2.3E-01 be 


La-140 4.2E-01 +/- 4.SE-01 4.8E-01 1.6E+OO 


Mn-54 -7.3E-03 +/- 7.6E-03 7.6E-03 2.7E-02 


Nb-95 1.4E-02 +/- 2.4E-02 2.4E-02 8.2E-02 


Ru-103 2E-02 +/- 1.9E-02 1.9E-02 6.3E-02 


Ru-106 -B.4E-02 +/- 7.1E-02 7.1E-02 2.5E-01 


Sb-124 -7E-03 +/- 1.9E-02 1.9E-02 7.6E-02 


Sb-125 -1.7E-02 +/- 1.7E-02 1.7E-02 6.0E-02 


Se-75 7.2E-03 +1- 9.8E-03 9.SE-03 3.3E-02 


Zn-65 1E-02 +/- 2.0E-02 2.0E-02 6.8E-02 


Zr-S5 -S.3E-02 +1- 3.5E-02 3.5E-02 1.3E-01 


Flags: 	 a The measured MDC Is greater than the required MDC Approved by 
b The activity concentration Is greater than three times its one sigma counting uncertainty. ~. i.}1!S'kr~ 
c Peak was found ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: MAILED 
c: 	 APR 1 6 2003 

FRAMATOME ANP 
ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Ouratek Inc 

Customer Ouratek Inc Report Date 04109/03 
 c/o Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03/13103 Bldg 115. One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5185-04 Client 10 BMS-2700-013 	 Product GAMMA SPECTROMETRY 

Reference Date 01/28/03 Analysis Date 04108/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MOC Flags 


(pCI/g) 	 (pCI/g) (pCl/g) (pCI/g) 

AcTh-228 2.32E-01 +/- 3.4E-02 3.SE-02 1.1E-01 bc 


Ag-108m -4.9E-03 +1· 7.0E-03 7.1E-03 2.6E-02 


Ag-110m -6E-03 +/- 1.4E-02 1.4E-02 5.1E-02 


880140 -4E-01 +/- 1.2E+OO 1.2E+OO 4.4E+OO 


Be-7 2.3E-01 +/- 1.SE-01 1.6E-01 S.2E-01 


Ce-141 -4.7E-02 +/- 6.0E-02 6.0E-02 2.1E-01 


Ce-144 8.2E-02 +/- 6.0E-02 6.0E-Q2 2.0E-01 


Co-57 -3.SE-03 +/- 8.2E-03 8.2E-03 2.9E-02 


Co-58 -1.3E-02 +/- 1.3E-02 1.3E-02 5.2E-02 


C0-60 -4.5E-03 +/- 6.7E-03 6.7E-03 2.8E-02 3.8E-02 


Cr-S1 1.8E-01 +/- 3.1E-01 3.1E-01 1.1E+OO 


Cs-134 -7.7E-03 +/- 8.9E-03 8.9E-03 3.3E-02 


Cs-137 6.5E-03 +/- 8.4E-03 S.4E-03 2.9E-02 1.1E+OO 


Fe-59 3.8E-02 +1- 4.SE-02 4.5E-02 1.6E-01 


1-131 2E+OO +/- 3.2E+OO 3.2E+OO 1.1E+01 


K-40 2.l3E+OO +1- 2.1E-Ol 2.3E·01 3.6E·01 be 


La-140 7.7E-01 +/- 6.6E-01 6.7E-Q1 2.2E+OO 


Mn-54 -1.3E-02 +/- 1.0E-02 1.0E-02 4.0E-02 


Nb-95 -6.1E-02 +/- 3.4E-02 3.4E-02 1.3E-01 


Ru-103 -4.1 E-02 +/- 2.6E-02 2.6E-Q2 1.0E-01 


Ru-106 -7.4E-02 +1- 8.9E-02 8.9E-02 3.4E-01 


Sb-124 OE+OO +/- 3.1E-02 3.1E-02 1.2E-01 


5b-125 1.8E-02 +1- 2.3E-02 2.3E-02 8.0E-02 


Se-7S 1.9E-02 +/- 1.6E-02 1.6E-02 5.4E-02 


Zn-6S 4.2E-02 +1- 4.1E-02 4.1 E-02 1.4E-01 


Zr-95 5.6E-02 +/- 5.8E-02 5.8E-02 1.9E-01 


Flags: 	 a The measured MOC Is greater than the required MOC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. 

~~ i{ff~103c Peak was found 
J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: 

MA'LED 

c: 

APR 1 6 2003 
FRAiliiATOME: ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 04/09/03 c/o Bristol Meyers Squibb 

Attention Paul Ely 03113/03
Receipt Date 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ OS903 

Lab. Sample No. L5185-05 Client 10 BMS-2700-038 	 Product GAMMA SPECTROMETRY 

Reference Date 01/2S/03 Analysis Date 04/08103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MOe Flags 


(pel/g) 	 (pCi/g) (pCI/g) (pCUg) 

AcTh-228 3.35E-01 +1- 4.0E-02 4.3E-02 1.2E-01 be 


Ag-10Sm 9.6E-03 +/- 7.4E-03 7.4E-03 2.5E-02 


Ag-110m OE+OO +1- 1.2E-02 1.2E-02 4.6E-02 


9a-140 -5E-01 +/- 1.3E+OO 1.3E+00 4.7E+00 


Be-7 1.4E-01 +1- 1.5E-01 1.5E-01 5.3E-01 


Ce-141 -2.9E-02 +/- 5.9E-02 5.9E-02 2.1E-01 


Ce-144 -1.3E-01 +1- 6.SE-02 6.SE-02 2.5E-01 


Co-57 3.4E-03 +/- 8.8E-03 8.8E-03 3.0E-02 


Co-58 -2.9E-02 +/- 1.3E-02 1.3E-02 5.7E-02 


Co-60 5.1E-03 +/- 8.2E-03 8.2E-03 3.0E-02 3.8E-02 


Cr-51 1.5E-01 +/- 3.7E-01 3.7E-01 1.3E+OO 


Cs-134 1.9E-02 +/- 3.7E-02 3.7E-02 1.3E-01 


Cs-137 2.3E-03 +/- 8.9E-03 S.9E-03 3.2E-02 1.1E+OO 


Fe-59 2.8E-02 +1- 4.2E-02 4.2E-02 1.5E-01 


1-131 -1.8E+OO +/- 3.5E+OO 3.5E+OO 1.3E+01 


K-40 1.69E+OO +/- 1.9E-01 2.1 E-01 3.7E-01 be 


La-140 1E+OO +/- 6.3E-01 6.3E-01 2.1E+OO 


Mn-54 1.4E-03 +/- 9.5E-03 9.5E-03 3.5E-02 


Nb-95 -3.7E-02 +/- 3.5E-02 3.5E-02 1.3E-01 


Ru-103 3.8E-02 +/- 2.7E-02 2.7E-02 9.0E-02 


Ru-106 -6E-02 +/- 1.0E-01 1.0E-01 3.8E-01 


Sb-124 -1.8E-02 +/- 3.6E-02 3.6E-02 1.5E-01 


Sb-125 -1.4E-02 +/- 2.3E-02 2.3E-02 8.5E-02 


Se-75 7E-03 +/. 1.6E-02 1.6E-02 5.7E-02 


Zn-65 3.4E-02 +/- 4.8E-02 4.8E-02 1.6E-01 


Zr-95 -1.57E-01 +/- 6.2E-02 6.2E-02 2.6E-01 


Flags: 	 a The measured MOC Is greater than the required MOe Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. ~C2at;~ t.f1t5{OY 
c Peak was found ~ JM.. R'almond'I 

Sample Control Manager Reporting Level Ratio: 

MAILED 

c: 

APR 1 6 2003 
FHAMAlOM!:. ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc 	 ReportOate 04/09103 c/o Bristol Meyers Squibb 

Attention Paul Ely 03/13103
Receipt Date 	 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. LS185-06 Client 10 BMS-2700-040 	 Product GAMMA SPECTROMETRY 

Reference Oate 01128103 Analysis Oate 04lOB/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1· 1.Slgma 1 Sigma MDC MOe Flags 


(pCI/g) 	 (pCUg) (pCi/g) (pCi/g) 

AcTh-22B 2.73E-01 +1· 3.BE-02 4. 1 E-02 8.4E-02 	 bc 

Ag-108m -3E-04 +/- 8.0E-03 8.0E-03 2.9E-02 

Ag-110m -2E-03 +1- 1.2E-02 1.2E-02 4.8E-02 

Ba-140 1.2E+00 +/- 1.1E+00 1.1E+OO 3.9E+00 

Be-7 OE+OO +/. 1.7E-01 1.7E-01 6.2E-01 

Ce-141 -3.6E-02 +/. 6.0E-02 6.0E-02 2.1E-01 

Ce-144 -6.2E-02 +/- 6.8E-02 S.BE-02 2.SE-01 

Co·57 1.77E-02 +/. 9.0E-03 9.0E·03 2.9E-02 

Co-5S -3.2E·02 +/- 1.4E-02 1.4E-02 6.3E-02 

Co-GO -S.7E-03 +/- 7.4E-03 7.4E-03 3.2E-02 3.8E-02 

Cr-S1 -1.6E-01 +/- 3.5E-01 3.5E-01 1.3E+OO 

Cs-134 -SE-03 +1- 4.1E-02 4.1E·02 1.4E-01 

Cs-137 -4.1 E-03 +/- 8.4E-03 8.4E-03 3.2E-02 1.1E+OO 

Fe-59 1.3E-02 +/- 4.7E-02 4.7E-02 1.7E-01 

1-131 -6E-01 +/. 3.3E+OO 3.3E+OO 1.2E+01 

K-40 1.41E+OO +/- 1.9E-01 2. 1E-01 4.1E-01 	 be 

La-140 -1.6E-Ol +/- 6.9E-01 6.9E-01 2.5E+OO 

Mn-54 -1.6E-03 +/- 7.3E-03 7.3E-03 2.9E-02 

Nb-95 2.3E-02 +/- 3.3E-02 3.3E-02 1.2E-01 

Ru-l03 -9E-03 +/- 2.5E-02 2.SE-02 9.SE-02 

Ru-106 9.1E-02 +/- 8.8E-02 8.8E-02 3.0E-01 

Sb-124 3.6E-02 +/- 3.6E-02 3.6E-02 1.3E-01 

Sb-12S -1.4E-02 +/- 2.SE-02 2.SE-02 9.2E-02 

5e-75 2.6E-02 +/- 1.5E-02 1.5E-02 S.OE-02 

Zn-65 -3.4E-02 +/- 2.5E-02 2.5E-02 1.0E-01 

Zr-95 1.2E-02 +/- 4.6E-02 4.SE-02 1.7E-01 

Flags: a The measured MDC Is greater than the required MOC n....-- A~rOVed by
b The activity concentration Is greater than three times its one sigma counting uncertainty. ~·tffr~(03
c Peak was found ~ JMR' d'.. almon IMAllED Sample Control Manager Reporting Level Ratio: 

APR 1 6 2003 
c: 

FRAMATOME ANP 

ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04/10/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03/13103 Bldg 115, One Squibb Drive 


New Brunswick, NJ 08903 


Lab. Sample No. L5185-07 Client 10 BMS-2700-058 	 Product GAMMA SPECTROMETRY 

Reference Date 01/28103 Analysis Date 04/08103 	 Matrix Soli 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MOC Flags 


(pCi/g) 	 (pCi/g) (pCI/g) (pCi/g) 

AeTh-228 2.98E-01 +/- 3.9E-02 4.1E-02 1.2E-01 	 be 

Ag-108m -1.58E-02 +/- 7.2E-03 7.2E-03 2.9E-02 

Ag-110m -1E-02 +/- 1.3E-02 1.3E-02 5.0E-02 

Ba-140 5E-01 +/- 1.1E+OO 1.1E+00 4.1E+00 

8e-7 3E-02 +1- 1.5E-01 1.5E-01 5.5E-01 

Ce·141 -6.3E-02 +1- 6.2E-02 6.2E-02 2,2E-01 

Ce-144 -5.1E-02 +/- 7.4E-02 7.4E-02 2.6E-01 

Co-57 -3.3E-03 +/- 9.4E-03 9.4E-03 3.3E-02 

Co-58 2E-02 +/- 1,6E-02 1.6E-02 5.4E-02 

Co-60 ·9.5E-03 +/- 7.7E-03 7.7E-03 3.3E-02 3.8E-02 

Cr-S1 -6.7E-01 +/. 4.3E-01 4.3E·01 1.6E+00 

Cs·134 -2.9E-02 +/- 3.5E·02 3.5E-02 1.2E-01 

Cs-137 -1.14E-02 +1- 9.4E-03 9,4E-03 3.6E-02 1.1E+00 

Fe-59 OE+OO +/. 5.4E-02 5.4E-02 2.0E-01 

1-131 -4.3E+OO +/- 3.7E+00 3.7E+00 1.4E+01 

K-40 5.S8E+OO +/- 3.2E-01 4.3E-01 3.7E-01 	 be 

La-140 -4.3E-01 +/- 7.5E-01 7.5E-01 2.SE+00 

Mn-54 -1.3E-03 +/- 8.9E-03 8.9E-03 3.3E-02 

Nb·95 3.1E-02 +l- 3.3E-02 3,3E-02 1.2E-01 

Ru·103 2.2E-02 +1- 2.4E-02 2.4E-02 8.4E-02 

Ru-106 5.4E-02 +/- S.5E-02 8.5E-02 3.0E-01 

Sb-124 -2E-03 +1- 2.1E-02 2.1E-02 9.4E-02 

Sb-125 -1E-02 +/- 2.6E-02 2.6E-02 9.4E-02 

Se-75 1.6E-02 +1- 1.7E-02 1.71:-02 5.7E-02 

Zn-65 4.5E-02 +/- 4.0E-02 4.0E-02 1.31:-01 

Zr-95 -4.5E-02 +/- 4.8E-02 4.SE-02 1.8E-01 

Flags: 	 a The measured MOC is greater than the required MOC Approved by 
b The activity concentration Is greater than three tImes Its one sigma counting uncertainty. ~QW.4.; LlJrsf03 
c Peak was found ~ JMR' d'.. almon I 

Sample Control Manager Reporting Level Ratio: MAILED 

c: 	 APR 1 6 Z003 

FRAMATOME. ANP 

ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04/10103 
 c/o Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03113/03 
 Bldg 115. One Squibb Drive 

New Brunswick, NJ OB903 

Lab. Sample No. L5185-08 Client 10 BMS-2700-060 	 Product GAMMA SPECTROMETRY 

Reference Date 01/28/03 Analysis Date 04/0B/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCI/g) 	 (pCI/g) (pCI/g) (pCI/g) 

AeTh-228 1.94E.Q1 +1- 3.0E-02 3.1E.Q2 1.2E.Q1 	 be 

Ag-10Bm -2.3E-D3 +1- 6.3E-D3 6.3E-03 2.3E-02 

Ag-110m -1.SE-02 +/- 1.0E.Q2 1.0E-02 4. 1 E-02 

8a-140 1E-D1 +/- 1.2E+OO 1.2E+OO 4.3E+OO 

Be-7 -3E.Q2 +/- 1.3E-01 1.3E-01 4.6E-01 

Ce-141 2.2E-02 +1- 4.7E-02 4.7E-02 1.6E-01 

Ce-144 S.3E-D2 +1- 5.5E.Q2 S.SE.Q2 1.SE.Q1 

Co-57 -1.7SE.Q2 +/- 6.3E.Q3 6.4E-D3 2.3E-D2 

Co-58 -2.2E.Q2 +/- 1.1E-02 1.1 E-02 4.6E-02 

Co-6O 1.26E-D2 +/- 7.SE-03 7.9E-03 2.6E-D2 3.8E-02 

Cr-S1 2E-D2 +/- 3.2E-D1 3.2E-01 1.1E+OO 

Cs-134 6.3E-03 +/- 7.SE.Q3 7.5E-03 2.6E-D2 

Cs-137 1.51E-02 +/- S.1E.Q3 S.2E-D3 2.6E-02 1.1E+OO 

Fe-59 -5E-D3 +/- 4.0E-D2 4.0E-02 1.5E-01 

1-131 -2.2E+OO +/. 3.0E+OO 3.0E+OO 1.1E+01 

K-40 5.78E+OO +1- 2.7E.Q1 4.0E-01 2.9E-01 	 be 

La-140 -5.6E-01 +1- 4.BE.Q1 4.8E-D1 7.0E+OO 

Mn-54 -1.09E-02 +1- 8.9E-03 8.9E.Q3 3.4E-02 

Nb-95 -2.8E-D2 +1- 2.6E-02 2.6E-02 9.9E.Q2 

Ru-103 -3.4E-02 +1- 2.2E-02 2.2E.Q2 B.3E-D2 

Ru-106 -1.3E-D2 +/- 7.9E-02 7.9E-D2 2.BE-01 

Sb-124 2.6E-02 +1- 2.2E-02 2.2E-D2 7.8E-02 

Sb-125 1.8E-D2 +/- 1.8E-02 1.BE-02 6.BE.Q2 

Se-75 OE+OO +/- 1.3E-02 1.3E.Q2 4.6E.Q2 

Zn-65 1.3E-02 +/- 3.7E-02 3.7E.Q2 1.3E-01 

Zr-95 -7.5E-D2 +/- 3.4E-D2 3.4E-02 1.3E-01 

Flags: 	 a The measured MDC is greater than the required MDC Approved by 
b The activity concentration is greater than three times Its one sigma counting uncertainty. ~!:~ 0 t!11~rD3 
c Peak was found ~ 

J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: MAILED 

c: 
APR 1 6 2003 

FRAMATOME. ANP 

ENVIRONMENTAL LAB 


http:1-4.BE.Q1
http:1-2.7E.Q1
http:1.7SE.Q2
http:1-5.5E.Q2
http:1.94E.Q1


A 	 Environmental laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Ouratek Inc 

Customer Ouratek Inc ReportOate 04110103 
 c/o Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03113103 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5185-09 Client 10 BMS-2700-090 	 Product GAMMA SPECTROMETRY 

Reference Date 02125/03 Analysis Date 04108103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MOe Flags 


(pCI/g) 	 (pel/g) (pCl/g) (pel/g) 

AcTh-228 2.6E-01 +/- 3. 1 E-02 3.4E-02 1.2E-01 	 bc 

Ag-108m -2.6E-03 +/- 6.7E-03 6.7E-03 2.4E-02 

Ag-110m -1.51E-02 +/- 9.9E-03 1.0E-02 3.9E-02 

Ba-140 -9E-02 +/- 2.2E-01 2.2E-01 7.9E-01 

Be-7 -1.9E-01 +/- 1.0E-01 t.OE-01 3.8E-01 

Ce-141 3.4E-02 +1- 2.4E-02 2.4E-02 7.9E-02 

Ce-144 2.1E-02 +/- 4.0E-02 4.0E-02 1.4E-01 

Co-57 1.8E-03 +/- 5.2E-03 5.2E-03 1.SE-02 

C0-58 -1.6E-02 +/- 1.2E-02 1.2E-02 4.4E-02 

Co-GO -4E-03 +/- 7.7E-03 7.7E-03 3.0E-02 3.8E-02 

Cr-51 -1.3E-01 +/- 1.4E-01 1.4E-01 5.2E-01 

Cs-134 -1.69E-02 +/- 6.7E-03 S.7E-03 2.6E-02 

Cs-137 2.54E-01 +/- 1.7E-02 2.1E-02 3.3E-02 1.1E+00 bc 

Fe-59 3.4E-02 +/- 3.4E-02 3.4E-02 1.2E-01 

1-131 3.2E-01 +/- 2.1 E-01 2.1E-01 7.1E-01 

K-40 1.115E+01 +/- 3.7E-01 6.7E-01 3.0E-01 	 be 

La-140 1E-02 +/- 1.2E-01 1.2E-01 4.4E-01 

Mn-54 -5.1E-03 +/- 8.0E-03 8.OE-03 2.9E-02 

Nb-95 -3.2E-02 +/- 1.8E-02 1.8E-02 7.0E-02 

Ru-103 -4E-03 +/- 1.3E-02 1.3E-02 4.6E-02 

Ru-106 9E-02 +/- 7.0E-02 7.0E-02 2.3E-01 

Sb-124 -9E-03 +/- 1.8E-02 1.8E-02 7.5E-02 

Sb-125 -6E-03 +/- 2.0E-02 2.0E-02 7.3E-02 

Se-75 -4E-03 +/- 1.1E-02 1.1E-02 3.8E-02 

Zn-G5 3.8E-02 +/- 4.0E-02 4.0E-02 1.3E-01 

Zr-95 -4. 1 E-02 +/- 4.0E-02 4.0E-02 1.5E-01 

Flags: 	 a The measured MOe is greater than the required MOC Approved by 
b The activity concentration Is greater than three times its one sigma counting uncertainty. ~:.0 JI/rsfo3
c Peak was found 

J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: 

MAILED 
c: 

APR 1 6 2003 
FRAMATOME: ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 04110/03 clo Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03113/03 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5185-10 Client 10 BMS-2700-094 	 Product GAMMA SPECTROMETRY 

Reference Date 02106/03 Analysis Date 04/08l0S 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MDe Flags 


(pel/g) 	 (pel/g) (pCl/g) (pCi/g) 

AcTh-228 2.62E-01 +1- 4.2E-02 4.4E-02 1.SE-01 	 be 

Ag-108m 2.2E-03 +/- 7.SE-03 7.5E-03 2.6E-02 


Ag-110m 7E-OS +/- 1.5E-02 1.5E-02 5.2E-02 


8a-140 2.8E-01 +/- 7.2E-01 7.2E-01 2.6E+00 


Be-7 SE-02 +/- 1.6E-01 1.SE-01 5.5E-01 


Ce-141 6.4E-02 +/- 5.0E-02 5.0E-02 1.7E-01 


Ce-144 -4.SE-02 +/- 6.SE-02 6.SE-02 2.2E-01 


C0-57 9.9E-03 +1- 8.2E-03 8.2E-03 2.7E-02 


Co-58 -7E-OS +/- 1.5E-02 1.5E-02 S.SE-02 


Co-60 9E-04 +/- 9.6E-03 9.6E-03 3.5E-02 3.8E-02 


Cr-51 -2.SE-01 +1- 3.1E-01 3.1E-01 1.1E+OO 


Cs-134 -4.3E-03 +/- B.9E-03 B.9E-03 3.2E-02 


Cs-137 2.32E-02 +/- 8.5E-03 S.5E-03 2.5E-02 1.1E+00 


Fe-S9 -4.7E-02 +1- 4.9E-02 4.9E-02 1.BE-01 


1-131 -1.1 E+OO +/- 1.4E+OO 1.4E+00 5.3E+OO 


K-40 9.22E+OO +/- 3.7E-01 5.9E-01 3.1E-01 be 


La-140 -2.SE-01 +/- 4.8E-01 4.8E-01 1.7E+OO 


Mn-54 -1.41E-02 +1- 9.4E-03 9.4E-03 S.7E-02 


Nb-95 -3E-03 +/- 3.2E-02 3.2E-02 1.1E-01 


Ru-103 2E-02 +/- 2.5E-02 2.5E-02 8.5E-02 


Ru-106 8.4E-02 +/- 8.3E-02 8.3E-02 2.8E-01 


SI>-124 -2.7E-02 +1- 2.5E-02 2.5E-02 1.1E-01 


SI>-125 -1.4E-02 +1- 2.1E-02 2.1E-02 7.8E-02 


Se-75 1.3E-02 +/- 1.6E-02 1.6E-02 5.3E-02 


Zn-65 5.7E-02 +1· 4.7E-02 4.7E-02 1.6E-01 


Zr-95 -3.2E-02 +1· 3.6E-02 3.6E-02 1.SE-01 


Flags: 	 a The measured MDC Is greater than the required MOe Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. bvDd/~ l}/1sfo?,
c Peak was found ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: MAILED 
c: 

APR 16 2003 
FRAMATOME ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Durstek Inc 

Customer Durstek Inc Report Date 04/10/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03/13103 
 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5185-11 Client 10 BMS-2700-101 	 Product GAMMA SPECTROMETRY 

Reference Date 02106/03 Analysis Date 04108103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MOC Flags 


(pCl/g) 	 (pCI/g) (pCl/g) (pCI/g) 

AcTh-228 2.41E-01 +/- 3.7E-02 3.9E-02 1.4E-01 	 be 

Ag-10Bm B.9E-03 +/- 7.BE-03 7.BE-03 2.6E-02 

Ag-i10m 4E-02 +/- i.6E-02 1.6E-02 5.1E-02 

Ba-140 -B.1E-01 +/- B.4E-01 B.4E-01 3.1E+OO 

Be-7 6E-02 +/- 1.SE-01 1.SE-01 5.2E-01 

Ce-14i a.6E-02 +/- 4.7E-02 4.7E-02 1.6E-01 

Ce-144 1.12E-01 +/- 6.4E-02 6.4E-02 2.1E-01 

Co-S7 7E-03 +/- 8.3E-03 8.3E-03 2.8E-02 

Co-58 -2.4E-02 +/- 1.SE-02 1.6E-02 6.0E-02 

Co-50 -7.9E-03 +1- 9.9E-03 9.9E-03 3.8E-02 3.8E-02 

Cr-S1 -7E-02 +/- 3.2E-01 3.2E-01 1.iE+OO 

Cs-134 i.24E-02 +/- 9.1E-03 9.1E-03 3.0E-02 

Cs-137 -3.8E-03 +/- 9.SE-03 9.6E-03 3.SE-02 1.1E+OO 

Fe-S9 3.7E-02 +1- 5.7E-02 5.7E-02 2.0E-01 

1-131 3E-01 +1- 1.SE+OO 1.SE+OO 5.4E+OO 

K-40 1.61SE+01 +/- 4.7E-01 9.3E-Oi 3.5E-01 	 be 

La-140 -3.2E-01 +/- 3.9E-01 3.9E-01 1.5E+OO 

Mn-54 -1.7E-02 +/- 1.1E-02 1.1E-02 4.1E-02 

Nb-95 -1.7E-02 +/- 3.3E-02 3.3E-02 i.2E-Oi 

Ru-103 1.2E-02 +/- 2.4E-02 2.4E-02 B.3E-02 

Ru-106 6.2E-02 +/- 9.5E-02 9.5E-02 3.3E-01 

Sb-124 6E-03 +/- 2.7E-02 2.7E-02 1.0E-01 

Sb-125 -1.1E-02 +/- 2.3E-02 2.3E-02 B.5E-02 

58075 7E-03 +/- 1.7E-02 1.7E-02 5.7E-02 

Zn-65 -4.1E-02 +1- 3.2E-02 3.2E-02 1.2E-01 

Zr-95 -4.1E-02 +/- 3.8E-02 3.8E-02 UE-01 

Flags: 	 a The measured MOC is greater than the required MOC Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. J:.JvC2;" l,/2.r 4/f S; (O:), 
c Peak was found ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: MAILED 
c: 

APR 1 6 2003 
FRAMATOMI: ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Ourstek Inc 

Customer Ouratek Inc Report Date 04/10/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03113/03 
 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5185-12 Client 10 BM8-2700-112 	 Product GAMMA SPECTROMETRY 

Reference Date 01128/03 Analysis Date 04108103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MDC MOC Flags 


(pCi/g) 	 (pCl/g) (pCl/g) (pCl/g) 

AeTh-228 3.5E-01 +/- 3.4E-02 3.SE-02 1.1 E-01 be 


Ag-108m -4E-Q3 +/- 6.4E-03 6.4E-03 2.3E-Q2 


Ag-11Om 1.1E-Q2 +/- 1.2E-Q2 1.2E-02 4.1E-Q2 


Ba-140 8E-Ol +/- 1.2E+OO 1.2E+OO 4.2E+OO 


Be-7 -1E-Ql +/- 1.6E-Ol 1,6E-Ql S.6E-Ql 


Ce-14l 8.7E-Q2 +/- S.6E-Q2 5.7E-02 1.9E-01 


Ce-144 -1.54E-Ql +/- 6.0E-Q2 S,1E-02 2.2E-01 


Co-57 -2.8E-Q3 +/- 7.SE-03 7.6E-03 2.6E-02 


Co-58 -4E-Q3 +/- 1.4E-Q2 1.4E-02 5.0E-02 


Co-SO -1.45E-02 +f- 8.4E-03 8.4E-03 3.3E-02 3.8E-02 


Cr-51 7E-02 +/- 3.6E-Ol 3.SE-Ol 1,2E+OO 


Cs-l34 -4E-03 +/- HE-03 7.6E-Q3 2.9E-02 


Cs-137 2.4E-03 +/- 7.5E-03 7.5E-Q3 2.6E-Q2 1.1E+OO 


Fe-59 -3E-02 +/- 4.5E-02 4.5E-Q2 1.7E-Ol 


1-131 2E-01 +/- 2.9E+00 2.9E+00 1.0E+01 


K-40 1.176E+Ol +/- 3.4E-Ol 6.8E-Ql 2.7E-01 be 


La-140 -J.5E-Ol +/- 6.5E-Q1 S.5E-Q1 2.3E+00 


Mn-54 -1.0SE-Q2 +/- 8.7E-03 8,7E-Q3 3.2E-02 


Nb-95 -2.2E-02 +/- 3.1E-Q2 3.1E-02 1.1E-01 


Ru-l03 4E-02 +/- 2.5E-Q2 2.5E-Q2 8.3E-02 


Ru-106 -SE-03 +/- 7.SE-Q2 7.8E-Q2 2.SE-Q1 


Sb-124 2E-02 +/- 2.2E-02 2.2E-Q2 7.7E-02 


Sb-125 -1,1E-Q2 +/- 1,9E-02 1.9E-Q2 7.0E-02 


Se-75 2.5E-02 +/- 1.SE-02 1.5E-02 4.9E-02 


Zn-65 -1.3E-02 +/- 4.4E-02 4.4E-02 1.5E-Ol 


Zr-95 -5.9E-02 +/- 4.7E-02 4.7E-02 1.8E-Ol 


Flags: 	 a The measured MOC is greater than the required MOC Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. ~~. i.fhs!o-:J 
c Peak was found 

J.M, Raimondi MAILED Sample Control Manager Reporting Level Ratio: 

c: 	 APR 1 6 2003 
FRAMATOME ANP 

ENVIRONMENTAL LAB 



A Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 04/10/03 
 clo Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03113103 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5185-13 Client 10 BMS-2700-140 Product GAMMA SPECTROMETRY 

Reference Date 01128/03 Analysis Date 04/08103 Matrix Soil 

Activity Concentration TPU Measured Required 
Nuclide +/- 1 -Sigma 1 Sigma MDC MOC Flags 

(pCi/g) (pCl/g) (pCl/g) (pCl/g) 

AcTh-228 4.43E-01 +/- 3.0E-02 3.7E-02 9.7E-02 bc 


Ag-108m 9E-04 +/- 5.5E-03 5.5E-03 1.9E-02 


Ag-110m 1.99E-02 +/- 9.9E-03 9.9E-03 3.2E-02 


Ba-140 2E-01 +/- 1.0E+OO 1.0E+OO 3.5E+00 


Be-7 -1E-01 +/- 1.1E-01 1.1E-01 4.0E-01 


Ce-141 2.3E-02 +/- 3.4E-02 3.4E-02 1.1E-01 


Ce-144 -5E-03 +/- 5.3E-02 5.3E-02 1.8E-01 


Co-57 -1.6E-02 +/- 7. 1 E-03 7.2E-03 2.5E-02 


Co-58 -3.2E-02 +/- 1.2E-02 1.2E-02 4.BE-02 


Co-60 9E-04 +/- 5.7E-03 5.7E-03 2.1E-02 3.8E-02 


Cr-51 2.2E-01 +/- 3.1E-01 3.1E-01 1.1E+OO 


Cs-134 3.3E-03 +/- 7.1E-03 7.1E-03 2.4E-02 


Cs-137 3.7E-03 +/- 7.0E-03 7.0E-03 2.4E-02 1.1E+OO 


Fe-59 -3.4E-02 +/- 3.5E-02 3.5E-02 1.3E-01 


1-131 BE-01 +/- 2.7E+OO 2.7E+OO 9.3E+OO 


K-40 4.BE+OO +/- 2.1E-01 3.2E-01 2.4E-01 be 


La-140 -5.7E-01 +/- 4.7E-01 4.7E-01 1,BE+OO 


Mn-54 4.5E-03 +1- 7.2E-03 7.2E-03 2.5E-02 


Nb-95 -2.9E-02 +,- 2.9E-02 2.9E-02 1,1E-01 


Ru-103 -1E-03 +/- 2.2E-02 2.2E-02 7.6E-02 


Ru-106 2.7E-02 +/- 7.4E-02 7,4E-02 2.6E-01 


Sb-124 5E-03 +/- 2.2E-02 2.2E-02 8.5E-02 


Sb-125 1E-03 +/- 1.BE-02 1.BE-02 6.2E-02 


Sa-75 -2E-02 +/- 1.3E-02 1,3E-02 4.7E-02 


Zn-65 1,2E-02 +/- 3.5E-02 3.5E-02 1.2E-01 


Zr-95 -6. 1E+OO +/- 2.7E+OO 2.7E+OO 8.9E+OO 


Flags: a The measured MOC is greater than the required MDC Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. ~I tllfs /OJ 
c Peak was found ~imondiMAILED Sample Control Manager Reporting Level Ratio: 

c: APR 1 6 2003 
FRAMATOME: ANP 

ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04110/03 
 cia Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03113/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5185-14 Client ID BMS-2700-144 	 Product GAMMA SPECTROMETRY 

Reference Date 0112S/03 Analysis Date 04108/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide 1 -Sigma 1 Sigma MDC MDC Flags
+'­

(pCI/g) 	 (pClfg) (pCilg) (pCilg) 

AcTh-228 5.26E-01 +1- 2.SE-02 3.8E-02 9.2E-02 	 bc 

Ag-10Sm 1.21 E-02 +1- 5.9E-03 S.OE-03 1.9E-02 


Ag-110m -7.3E-03 +/- 8.4E-03 8.5E-03 3.2E-02 


9a-140 -5E-01 +/- 9.9E-01 9.9E-Ol 3.6E+OO 


Be-7 -1.7E-01 +/- 1.4E-01 1.4E-01 5.0E-01 


Ce-141 3.7E-02 +1- 5.2E-02 5.2E-02 1.7E-01 


Ce-144 5.2E-02 +/- 6.0E-02 6.0E-02 2.0E-01 


Co-57 -BE-03 +/- 1.1E-02 1.1E-02 3.7E-02 


Co-58 8E-03 +1- 1.2E-02 1.2E-02 4.0E-02 


Co-GO -1.35E-02 +/- 6.1E-03 S.lE-03 2.5E-02 3.BE-02 

Cr-51 -1.9E-01 +1· 3.5E·01 3.5E-Ol 1.2E+OO 

Cs-134 3.2E-02 +1- 2.SE-02 2.6E-02 8.5E-02 

Cs-137 6.1E-03 +/- 7.5E-03 7.5E-03 2.6E-02 1.1E+OO 


Fe-59 OE+OO +1- 3.3E·02 3.3E-02 1.2E-01 


1-131 7E-01 +/- 3.0E+OO 3.0E+OO 1.0E+01 


K-40 3.0SE+OO +1· 1.7E-01 2.3E-Ol 2.4E-01 be 


La-140 -1.9E-01 +/. 5.7E-Ol 5.7E-01 2.0E+OO 


Mn-54 -3.5E-03 +/- 7.4E-03 7.4E-03 2.7E-02 


Nb-95 -7E-03 +/- 4.3E-02 4.3E-02 UE-Ol 


Ru-l03 -6E-02 +/- 2.2E-02 2.2E-02 8.3E-02 


Ru-l06 5.2E-02 +/- 6.6E-02 6.6E-02 2.2E-Ol 


Sb-124 -3.8E-02 +/- 2.3E-02 2.3E-02 1.0E-01 


Sb-125 1.7E-02 +/- 2.0E-02 2.0E-02 6.8E-02 


Se-75 3.1E-02 +/- 1.3E-02 1.3E-02 4.3E-02 


Zn-65 -4.4E-02 +/- 3.1E-02 3.1E-02 11E-01 


Zr-95 -5E-02 +/- 1.5E-01 1.5E-01 5.0E-01 


Flags: a The measured MDC is greater than the required MDC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ,~ao.:.-l2-< Jf/rSkJJ
c Peak was found 

J.M. Raimondi 
Sample Control Manager MAILEDReporting Level Ratio: 

c: 	 APR 1 6 2003 
FRAMATOME ANP 

ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 04/10/03 c/o Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03/13/03 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5185-15 ClientlD BMS-2700-145 	 Product GAMMA SPECTROMETRY 

Reference Date 01/28/03 Analysis Date 04/09/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCi/g) 	 (pC¥g) (pCi/g) (pCi/g) 

AcTh-228 3.6E-01 +/- 3.9E-02 4.3E-02 1.4E-01 	 bc 

Ag-108m 3.4E-03 +/- 7.7E-03 7.7E-03 2.7E-02 

Ag-110m 2E-03 +/- 1.4E-02 1.4E-02 5.2E-02 

Ba-140 -2E-01 +/- 1.5E+00 1.5E+00 5.4E+00 

Be-7 1E-01 +/- 1.7E-01 1.7E-01 5.8E-01 

Ce-141 OE+OO +/- 6.7E-02 S.7E-02 2.3E-01 

Ce-144 -1.03E-01 +/- 7.SE-02 7.7E-02 2.7E-01 

Co-57 1.07E-02 +/- 9.7E-03 9.7E-03 3.2E-02 

Co-58 -7E-03 +/- 1.7E-02 1.7E-02 S.3E-02 

Co-SO 1.7E-03 +/- 8.4E-03 8.4E-03 3.1E-02 3.8E-02 

Cr-51 -3E-01 +/- 4.3E-01 4.3E-01 1.SE+00 

Cs-134 -1E-02 +/- 4.0E-02 4.0E-02 1.4E-01 

Cs-137 2.7E-03 +/- 9.2E-03 9.2E-03 3.3E-02 1.1E+OO 

Fe-59 -1.8E-02 +/- 5.0E-02 5.0E-02 1.9E-01 

1-131 -3.4E+00 +/- 4.1E+00 4.1E+00 1.5E+01 

K-40 3.S9E+00 +/- 2.SE-01 3.2E-01 3.5E-01 	 bc 

La-140 -4.3E-01 +/- 7.5E-01 7.5E-01 2.8E+00 

Mn-54 -1.82E-02 +/- 9.SE-03 9.SE-03 3.9E-02 

Nb-95 3.2E-02 +/- 4.2E-02 4.2E-02 1.4E-01 

Ru-103 -7.5E-02 +/- 3.2E-02 3.2E-02 1.3E-01 

Ru-106 -3.4E-02 +/- 9.7E-02 9.7E-02 3.SE-01 

Sb-124 -1.8E-02 +/- 2.8E-02 2.8E-02 1.2E-01 

Sb-125 5E-03 +/- 2.SE-02 2.SE-02 9.1E-02 

Se-75 2.4E-02 +/- 1.8E-02 1.8E-02 5.9E-02 

Zn-65 -5.2E-02 +/- 5.3E-02 5.3E-02 1.9E-01 

Zr-95 -7.5E-02 +/- 7.0E-02 7.0E-02 2.SE-01 

Flags: 	 a The measured MDC is greater than the required MDC Approved by 
b The activity concentration is greater than three times its one sigma counting uncertainty. ~aJ: Q..; 4/rS(O.> 
c Peak was found ~ J.M. Raimondi 

Sample Control Manager 
Reporting Level Ratio: MAILED 
c: 

APR 1 6 2003 
FRAMATOME: ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508·898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 04110/03 
 do Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03113/03 Bldg 115, One Squibb Drive 


New Brunswick, NJ 08903 


Lab. Sample No. L5185-16 ClientlD BMS-2700-164 	 Product GAMMA SPECTROMETRY 

Reference ~ate 01128/03 Analysis Date 04/09103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MDC Flags 


(pCI/g) 	 (pCI/g) (pCl/g) (pCl/g) 

AeTh-228 3.01E-01 +/- 3.7E-02 4.0E-02 1.1 E-01 	 be 

Ag-108m -4E-04 +/- 8.OE-Q3 8.OE-03 2.9E-02 

Ag-110m -2.9E-02 +/- 1.4E-02 1.4E-02 5.7E-02 

Ba-140 -1.9E+00 +/- 1.1E+00 1.1E+OO 4.5E+OO 

Be-7 1.3E-01 +/- 1.8E-01 1.9E-01 6.4E-01 

Ce-141 -3.1 E-02 +/- 6. 1 E-02 6.1E-02 2.1E-01 

Ce-144 -8.5E-02 +/- 7. 1 E-02 7.1E-02 2.5E-01 

Co-57 -2.48E-02 +/- 8.8E-03 8.9E-03 3.3E-02 

Co-58 2E-03 +/- 1.6E-02 1.6E-02 5.7E-02 

Co-60 -4.7E-03 +/- 8.7E-03 8.7E-03 3.4E-02 3.8E-02 

Cr-51 2.6E-01 +/- 4.5E-01 4.5E-01 1.5E+OO 

Cs-134 -1.1E-02 +/- 3.4E-02 3.4E-02 1.2E-01 

Cs-137 7.9E-03 +/- 9.6E-03 9.6E-03 3.3E-02 1.1E+OO 

Fe-59 4.1E-02 +/- 5.0E-02 5.0E-02 1.7E-01 

1-131 2.3E+OO +/- 3.5E+OO 3.5E+OO 1.2E+01 

K-40 6.97E+OO +/- 3.3E-01 4.8E-01 3.0E-01 	 be 

La-140 1.1E-01 +/- 7.5E-01 7.5E-01 2.7E+OO 

Mn-54 -1.3E-03 +/- 8.8E-03 8.8E-03 3.3E-02 

Nb-95 -4E-03 +/- 3.5E-02 3.5E-02 1.3E-01 

Ru-103 1.2E-02 +/- 2.5E-02 2.5E-02 9.0E-02 

Ru-106 OE+OO +/- 9.6E-02 9.6E-02 3.5E-01 

Sb-124 -2.2E-02 +/- 3.0E-02 3.0E-02 1.3E-01 

Sb-125 3.7E-02 +/- 2.6E-02 2.6E-02 8.6E-02 

Se-75 -1.6E-02 +f- 1.6E-02 1.6E-02 5.7E-02 

Zn-65 2E-03 +/- 4.7E-02 4.7E-02 1.6E-01 

Zr-95 2E-02 +/- 6.0E-02 6.0E-02 2.1E-01 

Flags: 	 a The measured MOC is greater than the required MOC Approved by 
b The activity concentration Is greater than three times its one sigma counting uncertainty. ~ 4/ISk;J-z. 
c Peak was found ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: MAILED 
c: APR 1 6 2003 

FRAMATOME: ANP 
ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 


Customer Duratek Inc 

Attention Paul Ely 

Lab. Sample No. L5185-17 Client 10 

Reference Date 02121/03 Analysis Date 

Activity Concentration 
Nuclide +1­ 1 -Sigma 

(pCI/g) 

AeTh-228 6.9E-01 +/­ 1.0E-01 

Ag-108m 2.6E-02 +1­ 2.5E-02 

Ag-110m 2E-02 +/­ 3. 1 E-02 

Ba-140 6.9E-01 +/­ 7.1E-01 

Be-7 -1.1E-01 +/­ 3.8E-01 

Ce-141 -2E-02 +/­ 7.5E-02 

Ce-144 1E-02 +/­ 1.5E-01 

Co-57 1.1E-02 +/. 1.8E-02 

Co-58 -4E-03 +/­ 3.2E·02 

Co-60 9. 59E-O1 +f­ 4.SE-02 

Cr-51 4.3E-01 +1­ 5.8E-01 

Cs-134 -3.8E-02 +1­ 9.4E-02 

Cs-137 3.87E+00 +1­ 1.0E-01 

Fe-59 4E-03 +1­ B.8E-02 

1-131 1.9E-01 +/­ 9.3E-01 

K-40 1.018E+01 +/­ 6.4E-01 

La-140 3E-01 +/­ 4.6E-01 

Mn-54 -6E-03 +/­ 2.4E-02 

Nb-95 1.BE-02 +/­ 5.0E-02 

Ru-103 -3.9E-02 +/­ 4.6E-02 

Ru-106 4.7E-01 +1­ 2.3E-01 

Sb-124 -SE-03 +f­ 4.2E-02 

5b-125 -1E-02 +/­ 8.1E-02 

5e-75 1.SE-02 +/­ 3.6E-02 

Zn-65 4.3E-02 +/­ 6.2E-02 

Zr-95 -2E-02 +/­ 1.0E-01 

29 Research Drive 
Westboro, MA 01581 

508-898-9970 

Duratek Inc 
Report Date 04/04/03 

Receipt Date 03113/03 

BMS-SM-391 Product GAMMA SPECTROMETRY 

04104103 Matrix Soil 

TPU Measured Required 
1 Sigma MOC MOC Flags 

(pCI/g) (pCl/g) (pCilg) 

1.1E-01 3.9E-01 be 

2.5E-02 8.5E-02 

3.1E-02 1.1 E-01 

7.1 E·01 2.4E+OO 

3.8E-01 1.3E+OO 

7.5E-02 2.6E-01 

1.5E-01 5.1E-01 

1.8E-02 S.3E-02 

3.2E-02 1.2E-01 

S.SE-02 9.3E-02 3.8E-02 abc 

5.8E-01 2.0E+00 

9.4E-02 3.2E-01 

2.2E-01 1.1E-01 1.1E+00 be 

8.BE-02 3.2E-01 

9.3E-01 3.2E+OO 

8.2E-01 B.OE-01 be 

4.SE-01 1.SE+00 

2.4E-02 B.BE-02 

5.0E-02 1.8E-01 

4.6E-02 1.7E-01 

2.3E-01 7.2E-01 

4.2E-02 1.BE-01 

8.1E-02 2.8E-01 

3.SE-02 1.2E-01 

6.2E-02 2.2E·01 

1.0E-01 3.6E·01 

Flags: 	 a The measured MOC Is greater than the required MDC Ap~vedby 
b The activity concentration is greater than three times its one sigma counting uncertainty. ~i(iQ3
c Peak was found ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: MAILED 
c: 	 APR 0 7 2J03 

FRAMATO'''k. r"Il'iP 
ENVIRONMENTAL LAB 



A Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 04f07103 
 cfo Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03f13103 Bldg 115, One Squibb Drive 


New Brunswick, NJ 08903 


Lab. Sarnple No. L5185-18 Client 10 BMS-SC-141 Product GAMMA SPECTROMETRY 

Reference Date 12123102 Analysis Date 04f04/03 Matrix Smear 

Activity Concentration TPU Measured Required 

Nuclide +/. 1 -Sigma 1 Sigma MOC MOC Flags 


(pCl/sample) (pCl/sample) (pCl/sample) (pCI/sample) 

AcTh-22B -2.4E+00 +f- 3.9E+OO 3.9E+00 1.5E+01 


Ag-10Bm -1.B7E+00 +/- B.BE-01 B.8E-01 3.5E+00 


Ag-110m -1.4E+00 +/- 2.1E+00 2.1E+00 8.2E+00 


Ba-133 1.57E+01 +/- 1.9E+00 2.0E+00 6.8E+00 be 


Ba-140 -1.12E+03 +/- 3.BE+02 3.8E+02 1.8E+03 


Be-7 4E+00 +/- 3.0E+01 3.0E+01 1.1E+02 


Ce-141 -1.6E+01 +/- 1.0E+01 1.0E+01 3.8E+01 


Ce-144 6.5E+00 +/- 6.0E+00 6.0E+00 2.0E+01 


Co-57 2.1E+00 +/- 1.1E+OO 1.1E+00 3.4E+00 c 


Co-58 -2.4E+00 +/- 2.7E+00 2.7E+00 1.1E+01 


Co-60 1E-01 +/- 1.7E+00 1.7E+00 6.5E+00 


Cr-51 -7E+01 +/- 1.4E+02 1.4E+02 4.8E+02 


Cs-134 -6E-01 +/- 1.2E+00 1.2E+00 4.7E+00 


Cs-137 9E-01 +/- 1.3E+OO 1.3E+00 4.7E+OO 


Fe-59 6E+00 +/- 1.1E+01 1.1E+01 4.0E+01 


1-131 6E+02 +/- 7.6E+03 7.6E+03 2.7E+04 


K-40 -1.8E+01 +/- 1.4E+01 1.4E+01 6.0E+01 


La-140 -1.29E+03 +/- 4.3E+02 4.4E+02 2.1E+03 


Mn-54 5.3E+00 +/- 1.8E+OO 1.8E+00 5.3E+00 e 


Na-22 4.06E+0 1 +/- 4.0E+00 4.5E+00 7.4E+00 be 


Nb-95 -2.8E+00 +/- 7.2E+00 7.2E+00 2.8E+01 


Ru-103 -7.9E+00 +/- 6.3E+00 6.3E+00 2.4E+01 


Ru-106 -2E+00 +/- 1.3E+01 1.3E+01 4.8E+01 


Sb-124 -2.4E+00 +/- 5.5E+00 5.5E+00 2.6E+01 


Sb-125 2E+00 +/- 2.7E+00 2.7E+00 9.3E+00 


5e-75 3.7E+00 +/- 2.6E+00 2.7E+00 8.8E+00 


5r-85 6.07E+02 +/- 1.5E+01 3.4E+01 1.2E+01 be 


Y-88 7.27E+01 +/- 4.7E+00 5.9E+OO 8.1E+00 be 


Zn-65 -1.9E+00 +/- 3.4E+00 3.4E+00 1.4E+01 


Flags: a The measured MOC Is greater than the required MOC ~.....A~Proovved:: 
b The activity concentration is greater than three times Its one sigma counting uncertainty. ~~'i{flo)
c Peak was found 

"-J J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: 

c: MAILED 
APR 0 8 2003 

FRAMATOME. ANP 
ENVIRONMENTAL LAB 



---------------

---

\ ' GAMMA SPEC·rROMETRY ANALYSIS WORKSHEET \ , 

CD~JN~T--IN=F=O=R=M=AT=I=O=N============================================= 

Lab Sample Number: -=L::.;:5;.;,.18;:;,;5::..,-.:..01:.....-_______= Count by Date: _________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~--------= 
(if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS-2700·003 

Collect Start DatelTime: 

Col/ect Stop Datemme: ...,;;0;...;;1.,.;;-2;.;;8'--'00:...:3;....1;.;;;;2;,;,.;:0:...:0'--______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s) Cs-137,1.1; Co-6O .038 

CHEMISTRY INFORMATION 

LlguidData SolldlSedimentlSol1 

_______ g/mLDensity: Total Sample Weight: ------g
(if required) (if required) 

Total Sample Weight: ______ 9 Wet Weight: -------9
(if required) 

Dry Weight:Aliquot Weight: --------g -----9 

Aliquot Weight: --t8:9-'-3 6,,--I.·......... 1_9

VegefationIDried Aquatic Animals Data 

Fllter/Smear Dafa Wet Weight: -----g 

Volume:Dry Weight: -----9 
Units:

Aliquot Wei9ht: ------9 

Sample Geometry: 

Work Group 10: ~Sll( Run ID: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

DC{ fr,o£"'­
Count DatelTime: i~\61~{'?1:0 Det No.: a Spectrum No.: _______ 

Counted by: ~ 

Recount Datemme: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 

http:L::.;:5;.;,.18;:;,;5::..,-.:..01


Framatome AMP DEkS 
Results Data Report 

Required MDC(S)' Co-60,3S;CS-137,1100; 

sample Id 
Client ld 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5185-01 
BMS-2700-003 

00435 Duratek Inc 
OTHER BNVIRON-DUR 

01/28/03 12: 00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample weight-Dry 
Aliquot Weight 
FINAL WBIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pei 

836.9 

836.9 
.8369 

WAT5 
SOILA.LIB 
EMPTY 

Page 1 



******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5185-01 

Sample ID: None Code: 0985202 

----------------------------------------~------------------------------------
Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 13:40:04 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. 1.68E+003 Hrs 
Buildup Time. . . O.OOE+OOO Hrs Live Time 6000 Sec 
Sample Size .. .... 8. 37E-001 kg Real Time . 6003 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . . . .0985202.spc 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Energy (keV)= 0.85 + 0.661*Ch + 0.00E+00*Ch A 2 + 0.00E+00*Ch A 3 04/08/2003 
FWHM(keV) 1.03 + 0.002*En + 6.55E-04*EnA2 + 0.00E+00*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-------------------------------------------------------------------~-----------

1 63.33 94.57 76 36 58 496 1.13 
2 74.71 111. 79 142 27 39 308 1. 07 a 
3 76.89 115.09 233 28 39 308 1. 03 b 
4 87.01 130.41 66 18 26 171 0.56 a 
5 89.65 134.40 44 17 26 171 0.60 b 
6 92.71 139.03 125 25 38 285 1.12 c 
7 115.50 173.53 27 30 49 357 1. 03 NET< CL 
8 129.02 193.99 52 24 37 255 1. 01 
9 143.73 216.25 -15 23 38 261 0.48 NET< CL 

10 185.83 279.98 149 26 37 216 1. 42 
11 238.50 359.70 460 26 24 121 1. 07 a 
12 241.51 364.25 101 23 35 193 1. 71 b Wide Pk 
13 269.94 407.28 45 17 26 119 1. 21 
14 295.06 445.30 139 22 31 148 1. 30 
15 327.98 495.13 7 15 24 109 0.18 NET< CL 
16 338.15 510.52 98 19 27 113 1. 66 
17 351.84 531. 25 260 22 25 96 1. 29 
18 510.28 771.05 106 18 24 82 1. 92 a 
19 511.73 773.24 63 16 24 82 1.86 b 
20 583.04 881.18 154 17 20 60 1. 40 
21 609.25 920.84 180 19 22 69 1. 41 
22 726.92 1098.95 24 11 16 46 1. 46 
23 860.69 1301. 41 19 11 17 44 1.18 
24 911.11 1377.73 114 14 14 34 1. 67 
25 968.76 1464.99 55 13 17 50 1. 49 
26 1460.80 2209.71 725 28 10 18 2.28 
27 1764.44 2669.30 32 8 8 12 1. 32 
28 2614.37 3955.70 65 8 3 1 2.52 

Page 001 



******************************************************************************* 
SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File: . . EMPTY02.BKG (BKG Framatome ANP) 

=============================================================================== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 
----------------------------------------------------------------------------~--

1 63.33 76 36 58 42 36 59 NET<CL 
2 74.71 142 27 39 117 27 40 
3 76.89 233 28 39 203 28 40 
4 87.01 66 18 26 48 18 27 
6 92.71 125 25 38 40 26 41 NET<CL 
9 143.73 -15 23 38 -25 23 38 NET<CL 

10 185.83 149 26 37 113 26 38 
11 238.50 460 26 24 431 26 26 
12 241.51 101 23 35 81 24 36 
14 295.06 139 22 31 101 22 32 
16 338.15 98 19 27 93 19 27 
17 351.84 260 22 25 196 22 28 
18 510.28 106 18 24 -6 18 30 NET<CL 
20 583.04 154 17 20 143 17 21 
21 609.25 180 19 22 133 19 25 
22 726.92 24 11 16 22 11 16 
24 911.11 114 14 14 107 14 15 
25 968.76 55 13 17 54 13 18 
26 1460.80 725 28 10 713 28 12 
27 1764.44 32 8 8 25 8 10 
28 2614.37 65 8 3 57 8 5 

Page 002 



******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ..... 8.0 
Minimum Score . . . .. ... 0.50 I Decay Correction.. .... .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 
No. ( keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

2 74.71 117 Pb-214 43 5 of 7 100.00 1. 50 
Tl-208 6 6 of 9 95.73 0.96 
Pb-212 100 4 of 6 95.97 1. 46 
Tl-208 11 6 of 9 95.73 0.96 

3 76.89 203 Pb-212 175 4 of 6 95.97 1. 46 
Tl-208 11 6 of 9 95.73 0.96 
Pb-214 78 5 of 7 100.00 1. 00 

4 87.01 48 Pb-212 95 4 of 6 100.00 1. 50 
Cd-l09 1 of 1 100.00 1. 50 

5 89.65 44 Cd-109 1 of 1 100.00 1. 50 
8 129.02 52 AcTh-228 38 5 of 36 66.75 1.17 

10 185.83 113 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 100.00 1. 00 

11 238.50 431 Pb-212 400 4 of 6 95.97 1. 46 
12 241.51 81 Pb-214 52 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
13 269.94 45 AcTh-228 33 5 of 36 66.75 1.17 
14 295.06 101 Pb-214 124 5 of 7 100.00 1. 50 
16 338.15 93 AcTh-228 90 5 of 36 72.46 1.22 
17 351. 84 196 Pb-214 220 5 of 7 100.00 1. 50 
19 511.73 23 Annil 1 of 1 100.00 1. 50 Split 
29 511.73 41 Tl-208 41 6 of 9 97.05 1.47 AutoAdd 
20 583.04 143 '1'1-208 154 6 of 9 100.00 1. 50 
21 609.25 133 Bi-214 157 2 of 33 75.57 1. 26 

Ru-103 1 of 2 5.92 0.06 LowScore 
22 72 6.92 22 Bi-212 1 of 13 100.00 1. 50 
23 860.69 19 Tl-208 16 6 of 9 100.00 1. 50 
24 911.11 107 AcTh-228 108 5 of 36 72.46 1.22 
25 968.76 54 AcTh-228 63 5 of 36 75.55 1.26 

Sb-124 1 of 13 1. 04 0.01 LowScore 
26 1460.80 713 K-40 1 of 1 100.00 1. 50 
27 1764.44 25 Bi-214 21 2 of 33 69.57 1. 20 
28 2614.37 57 Tl-208 60 6 of 9 100.00 1. 50 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-01 


Sample ID: None 

Sampling Start: 01/28/2003 12:00:00 
Sampling Stop: 01/28/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 8.37e-001 kg 
Collection Efficiency . 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Detector #: 2 (Canberra sn 
Efficiency File: WT5SS002.EFF (450 ml Sand in 
Eff.=1/[1.15E-02*En A -3.19E+00 + 2.16E+02*EnA 7.29E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg 

Pb-214 Average:x 2.87E+02 
74.81 1. D. 

241.98 4.56E+02 
295.21 2.54E+02 
351.92 2.88E+02 

Pb-212 238.63 4.02E+02 
77 .12 1. D. 
87.30 1. D. 

Cd-109 88.03 1. D. 
AcTh-228 Average:x 4.21E+02 

129.08 5.65E+02 
270.23 5.66E+02 
338.32 4.34E+02 
911.07 4.20E+02 
969.11 3.71E+02 

Ra-226 186.22 1. 22E+03 
Annil 511. 00 1.85E+01 
Tl-208 Average:x 3.74E+02 

583.14 3.72E+02 
860.37 4.43E+02 

2614.66 3.75E+02 
510.84 1. D. 

Bi-214 Average:x 2.39E+02 
609.31 

1764.49 
Bi-212 727.17 
K-40 1460.81 
Am-241 59.54 
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+­

+­
+­
+­
+­

2.74E+01 

1.32E+02 
5.54E+01 
3.24E+01 
2.44E+01 

MDA 

4.16E+02 
1. 69E+02 
8.64E+01 
7.75E+01 

Flags 

* 

+* 
+* 
+* 
+* 

Notes 

+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­

+­
+­
+­
+­
+­
+­

4.00E+01 
2.58E+02 
2.19E+02 
8.89E+01 
5.44E+01 
8.90E+01 
2.78E+02 
2.34E+01 
3.45E+01 
4.55E+01 
2.59E+02 
5.41E+01 

3.08E+01 
3.31E+01 
8.57E+01 
8.47E+01 
3.98E+02 
3.79E+01 

8.37E+02 
6.98E+02 
2.65E+02 
1.30E+02 
2.60E+02 
8.63E+02 
7.81E+01 

1. 16E+02 
8.47E+02 
8.88E+01 

9.08E+01 
2.45E+02 
2.72E+02 
3.82E+02 
1.23E+021 

* 
+ 
+ 
+* 
+* 
+* 
+* 
+ 

* 
+* 
+ 
+* 

* 
+* 
+* 
+ 
+* 
x Ibase 

2.33E+02 
2.76E+02 
1.74E+02 
1.03E+04 

N 7.79E+01 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type 

Det. 


I & II 

Code: 0985202 

04/08/2003 13:40:04 
1.68e+003 Hrs 

6000 Sec 
6003 Sec 

.0985202.spc 

Limit Confidence Interval: 95 % 

9923043 det# 2) 
a WAT5 1.6 g/cc) 



=============================================================================== 
MEASURED or MDA CONCENTRATIONS 

=============================================================================== 
N 

ENERGY E Concentration 
Nuclide (keV) (pCi/kg MDA Flags Notes 
----------------------~----------------~---------------------------------------

Co-57 122.06 N 1.0BE+Ol +- B.51E+00 2.B3E+01 x 

Ce-144 133.54 N-3.25E+Ol +- 6.63E+Ol 2.30E+02r x rbase 

Ce-141 145.44 N 5.79E+Ol +- 5.70E+Ol 1.90E+02 x 

Se-75 264.65 N-1. 23E+Ol +- 1. 63E+Ol 5.BIE+Oll x Ibase 

Cr-51 320.08 N-1. 50E+02 +- 4.l4E+02 1. 46E+03 x 

1-131 364.4B N-2.90E+02 +- 3.59E+03 1.26E+04 x 

Sb-125 427.89 N-4.49E+OO +- 2.42E+Ol B.64E+01 x 


433.93 N 2.83E+00 +- 7.87E+OO 2.74E+Ol x
Ag-108m 
Be-7 477.59 N-2.92E+02 +- 1.65E+02 6.33E+02 x 

La-140 487.03 N 1. OBE+03 +- 6.69E+02 2.20E+03 x 

Ru-103 497.08 N-8.11E+OO +- 2.49E+01 9.0BE+01 x 

Ba-140 537.32 N 5.73E+02 +- 1. 45E+03 5.05E+03 x 

Cs-134 604.70 N 3.97E+00 +- B.96E+00 3.12E+Oll x Ibase 

Ru-106 621. 84 N-6.24E+Ol +- 9.94E+Ol 3.63E+02 x 

Cs-137 661.65 N-9.33E+OO +- 1. 02E+01 3.77E+01 x 

Zr-95 724.18 N-5.85E+01 +- 6.27E+Ol 2.32E+02L x LHROI 

Nb-95 765.79 N-7.89E+01 +- 3.68E+Ol 1.44E+02 x 

Co-58 810.76 N-3.75E+00 +- 1.62E+01 5.93E+Ol x 

Mn-S4 834.83 N 8.36E+OO +- 1.llE+Ol 3.84E+Ol x 

Ag-llOm 884.67 N-B.91E+00 +- 1. 44E+01 5.39E+Ol x 

Fe-59 1099.22 N 7.22E+01 +- 5.13E+Ol 1.70E+02 x 

Zn-65 1115.52 N-3.64E+Ol +- 2.85E+Ol 1.08E+02 x 

Co-60 1332.49 N O.OOE+OO +- 9.l1E+00 3.40E+01 x 

Sb-124 1691. 02 N 1.56E+01 +- 3.13E+01 1. 17E+02 x 


MEASURED TOTAL: 1. 34E+04 +- 9.42E+02 pCi/kg 
NOTE: * . N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

===========================================================================~=== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 63.33 94.57 42 36 59 497 1.13 Deleted 
6 92.71 139.03 40 26 41 285 1.12 Deleted 
7 115.50 173.53 27 30 49 357 1. 03 Deleted 
9 143.73 216.25 -25 23 38 261 0.48 Deleted 

15 327.98 495.13 7 15 24 109 0.18 Deleted 

18 510.28 771. 05 -6 18 30 83 1.92 Deleted 


============================~=====~============================================ 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

30 59.54 88.83 43N 21 33 215 1. 08 LBase 
31 122.06 183.46 26N 20 32 208 1.13 NET< CL 
32 133.54 200.83 -ION 20 33 217 1.14 NET< CL 

RBase 
33 145.44 218.85 20N 20 31 200 1.15 NET< CL 
34 264.65 399.28 -lIN 15 25 112 1. 23 NET< CL 

LBase 
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==========================================================================~==== 

NET/MDA PEAK RESULTS 

~~============================================================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

------------------------------,------------------------------------------------­
35 320.08 483.17 -SN 14 23 98 1. 27 NET< CL 
36 364.48 550.37 -IN 12 20 77 1. 30 NET< CL 
37 427 .89 646.35 -2N 11 18 59 1. 35 NET< CL 
38 433.93 655.49 4N 11 18 60 1.35 NET< CL 
39 477.59 721. 57 -18N 10 18 61 1. 38 NET< CL 
40 487.03 735.86 16N 10 15 41 1. 39 
41 497.08 751. 07 -3N 9 15 44 1. 39 NET< CL 
42 537.32 811.98 4N 11 18 54 1. 42 NET< CL 
43 604.70 913.96 5N 10 16 46 1. 47 NET< CL 

LBase 
44 621. 84 939.90 -7N 10 18 53 1. 48 NET< CL 
45 661. 65 1000.16 9N 10 17 50 1. 51 NET< CL 
46 724.18 1094.80 -13N 14 24 55 1. 55 NET< CL 

LHRoi 
47 765.79 1157.78 -21N 10 17 56 1. 58 NET< CL 
48 810.76 1225.84 -2N 8 13 36 1. 61 NET< CL 
49 834.83 1262.27 7N 9 15 40 1. 63 NET< CL 
50 884.67 1337.71 -5N 8 14 35 1. 66 NET< CL 
51 1099.22 1662.44 11N 8 12 25 1. 80 NET< CL 
52 1115.52 1687.11 12N 9 16 50 1. 82 NET< CL 
53 1332.49 2015.51 ON 6 10 18 1. 96 NET< CL 
54 1691.02 2558.16 2N 4 6 7 2.21 NET< CL 

c:\seeker\Results\L5185-01.RES Analysis Results Saved. 
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******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID: None 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 13:40:04 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. . 1.68E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . 6000 Sec 
Sample Size .. . .. 8.37E-01 kg Real Time . . 6003 Sec 
Collection Efficiency . 1. 0000 Spectrum File . .0985202. spc 

Detector #: 2 
Energy{keV)= 0.85 + 0.661*Ch + 0.00E+00*Ch A 2 + 0.00E+00*ChA 3 04/08/2003 
FWHM(keV) 1.03 + 0.002*En + 6.55E-04*EnA2 + 6.55E-04*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT5SS002.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Ef£.=l/[ 1.15e-02*EnA-3.1ge+OO + 2.16e+02*EnA 7.2ge-01] 02/06/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

Pb-214 2.87E+02 2.74E+01 < 8.64E+01 4.12E+01 1.00E+00 MEAS + 
Pb-212 4.02E+02 2.44E+01 < 7.75E+01 3.75E+01 1.00E+00 MEAS + 
AcTh-228 4.21E+02 4.00E+01 < 1.30E+02 5.96E+01 1.00E+00 MEAS + 
Ra-226 1. 22E+03 2.78E+02 < 8.63E+02 4.17E+02 1.00E+00 MEAS + 
Annil 1. 85E+01 2.34E+01 < 7.81E+01 3.79E+01 8.76E-01 MEAS + 
Tl-208 3.74E+02 3.45E+01 < 8.88E+01 3.55E+01 1.00E+00 MEAS + 
Bi-214 2.39E+02 3.08E+01 < 9.08E+01 4.30E+01 1.00E+00 MEAS + 
Bi-212 1. 74E+02 8.47E+01 < 2.72E+02 1. 25E+02 1. OOE+OO MEAS + 
K-40 1. 03E+04 3.98E+02 < 3.82E+02 1.72E+02 1.00E+00 MEAS + 
Am-241 7.79E+01 3.79E+01 < 1.23E+02 5.92E+01 1.00E+00 NET 
Co-57 1.08E+01 8.51E+00 < 2.83E+01 1.36E+01 8.36E-01 NET 
Ce-144 -3.25E+01 6.62E+01 < 2.30E+02 1.10E+02 8.43E-01 NET 
Ce-141 5.80E+01 5.70E+01 < 1.90E+02 9.13E+01 2.24E-01 NET 
Se-75 -1. 23E+01 1.63E+01 < 5.81E+01 2.76E+01 6.67E-01 NET 
Cr-51 -1.50E+02 4.14E+02 < 1.46E+03 6.90E+02 1.73E-01 NET 
I-131 -2.90E+02 3.59E+03 < 1.26E+04 5.92E+03 2.37E-03 NET 
Sb-125 -4.49E+00 2.42E+01 < 8.64E+01 4.02E+01 9.53E-01 NET 
Ag-I08m 2.83E+00 7.87E+00 < 2.74E+01 1. 27E+01 9.99E-01 NET 
Be-7 -2.92E+02 1.65E+02 < 6.33E+02 2.94E+02 4.03E-01 NET 
La-HO 1. 08E+03 6.69E+02 < 2.20E+03 1.01E+03 2.24E-02 NET 
Ru-103 -8.11E+00 2.49E+01 < 9.08E+01 4.17E+01 2.91E-01 NET 
Ba-140 5.74E+02 1.45E+03 < 5.05E+03 2.35E+03 2.24E-02 NET 
Cs-134 3.97E+00 8.96E+00 < 3.12E+01 1.44E+01 9.38E-01 NET 
Ru-106 -6.24E+01 9.94E+01 < 3.63E+02 1.68E+02 8.76E-01 NET 
Cs-137 -9.33E+00 1.01E+01 < 3.77E+01 1. 75E+01 9.96E-01 NET 
Zr-95 -5.85E+01 6.27E+01 < 2.32E+02 1.10E+02 4.68E-01 NET 
Nb-95 -7.89E+01 3.68E+01 < 1.44E+02 6.69E+01 2.50E-01 NET 
Co-58 -3.75E+00 1.62E+01 < 5.93E+01 2.70E+01 5.03E-01 NET 
Mn-54 8.35E+00 1.11E+01 < 3.83E+01 1.76E+01 8.56E-01 NET 
Ag-110m -8.91E+00 1.44E+01 < 5.39E+01 2.45E+01 8.23E-01 NET 
Fe-59 7.22E+01 5.13E+01 < 1.70E+02 7.63E+01 3.37E-01 NET 
Zn-65 -3.64E+01 2.85E+01 < 1.08E+02 4.99E+01 8.20E-01 NET 
Co-60 O.OOE+OO 9.11E+00 < 3.40E+01 1.50E+01 9.75E-Ol NET 
Sb-124 1.56E+01 3.13E+01 < 1.17E+02 4.81E+01 4.46E-01 NET 
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--------------------------

Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
==;====7======================================================================= 

PERFORMED BY: 


REVIEWED BY: 
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-----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ....:L:;,::5:..;.1.::;85-02=-==--________ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~-------------
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-2700·005 

Collect Start DatelTime: 

Collect Stop DatelTime: .....:0:.,.;.1...:-2::.;:8.....:-0::.;:3;....1;,,;;;2;,;,.;:0;.,;:0_______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolidiSedimentlSoil 

_____ g/mLDensity: Total Sample Weight: -----g
(if required) (if required) 

Total Sample Weight: Wet Weight: -----g ------9
(if required) 

Dry Weight:Aliquot Weight: ------9--------9 
Aliquot Weight: _7.4-t&.Ao.<l<..!.1.'8'L--_ g

VegetIJtionIDried Aquatic Animals Data 

Wet Weight: -------g 
Filter/Smear Data 

Dry Weight: -----9 
Volume: 

Aliquot Weight: -----9 
Units: 

Sample Geometry: 

Work Group 10: I&G 51ft Run 10: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatelTime: ~~Itf1,e (7~f
.. ' 

Det No.: ../.):",,-_ Spectrum No.: 0 ~ f t;267 

Counted by: ~ 

Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1. Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(S) , Co-60,38;CS-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L518S-02 
BMS-2700-00S 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

01/28/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
9 
9 
kg 

pCi 

743.8 

743.8 
.7438 

WAT5 
SOl LA. LIB 
EMPTY 
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L5185-02 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-02 

Sample ID: NONE Code: 0985203 

---------------------------------------\1-------------------------------------­
Sampling Start: 01/28/2003 12:00:00 I Counting Start: 04/08/2003 13:41:04 
Sampling stop: 01/28/2003 12:00:00 IjDecay Time. 1.68E+003 Hrs 
Buildup Time. . . . . . O.OOE+OOO Hrsv1 Live Time. 6000 Sec 
Sample Size ....... 7.44E-001 kg I Real Time. . . . . . .. 6003 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........0985203.spc 

Detector #: 3 (Canberra sn 10923049 det#3) 
Energy (keV)= 0.64 + 0.661*Ch +-1.68E-07*ChA2 + 4.51E-11*ChA3 04/08/2003 
FWHM(keV) 0.84 + O.OOl*En + 7.91E-04*EnA2 + 0.00E+00*EnA3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.21 94.61 10 25 41 310 0.23 NET< CL 
2 74.92 112.31 152 23 32 227 0.97 a 
3 77.04 115.50 255 25 32 227 0.91 b 
4 83.82 125.76 23 18 28 176 0.92 a NET< CL 
5 87.20 130.88 80 19 28 176 0.94 b 
6 89.71 134.66 58 21 33 220 1.16 c 
7 92.97 139.60 129 28 42 308 1. 43 d Wide Pk 
8 105.32 158.27 23 24 38 250 0.84 NET< CL 
9 129.43 194.73 42 20 31 190 1.10 

10 185.68 279.78 81 21 31 180 1. 08 
11 209.58 315.91 15 20 32 173 0.44 NET< CL 
12 238.59 359.79 516 26 20 80 1.11 a 
13 241. 66 364.43 121 19 26 112 1. 49 b Wide Pk 
14 295.09 445.23 145 16 18 68 1. 04 a 
15 299.99 452.63 28 9 13 40 0.55 b 
16 338.13 510.30 75 16 23 91 1.14 
17 351. 92 531.16 212 19 20 68 1. 20 
18 462.87 698.94 30 15 22 70 1. 23 
19 510.98 771.70 117 16 19 59 2.18 Wide Pk 
20 583.11 880.78 167 16 15 33 1. 66 
21 609.19 920.21 164 16 17 40 1. 38 
22 727.18 1098.66 22 10 15 30 0.91 
23 911.17 1376.92 80 12 13 32 1. 62 
24 968.79 1464.07 36 11 14 36 1.12 
25 1120.37 1693.30 43 10 12 23 1. 91 
26 1460.57 2207.74 255 16 7 7 1. 94 
27 1764.11 2666.68 24 6 7 7 1. 57 
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LS185-02 analyzed by emm1461 on 04/08/2003 
===============================================================~=============== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 2614.61 3951.77 58 8 4 3 2.03 
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L5185-02 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . . .. . EMPTY03.BKG (BKG Framatome ANP) 

=============================================================================== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN­ OLD NEW NET NEW UN­ NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.21 10 25 41 -16 25 42 NET<CL 
2 74.92 152 23 32 134 23 33 
3 77.04 255 25 32 234 25 33 
4 83.82 23 18 28 8 18 29 NET<CL 
5 87.20 80 19 28 69 19 29 
7 92.97 129 28 42 75 28 44 

10 185.68 81 21 31 53 21 33 
11 209.58 15 20 32 13 20 32 NET<CL 
12 238.59 516 26 20 493 26 22 
13 241.66 121 19 26 112 19 26 
14 295.09 145 16 18 128 16 20 
16 338.13 75 17 23 69 17 24 
17 351.92 212 19 20 184 19 22 
18 462.87 30 15 22 30 15 23 
19 510.98 117 16 19 40 16 24 
20 583.11 167 16 15 160 16 16 
21 609.19 164 16 17 141 16 18 
23 911.17 80 12 13 75 12 14 
24 968.79 36 11 14 35 11 15 
25 1120.37 43 10 12 38 10 13 
26 1460.57 255 16 7 248 16 8 
27 1764.11 24 6 7 20 6 7 
28 2614.61 58 8 4 53 8 6 

page 003 



L5185-02 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. . . . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 1.00 I Decay Limit (Halflives) ... 8.0 
Minimum Score.. . . 0.65 I Decay Correction. .. '" ON 

===============~=============================================================== 

LIBRARY SEARCH RESULTS 
=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

-----------------------------------~---------------------------------~---------

2 74.92 134 Pb-212 125 5 of 6 100.00 1. 50 
Pb-214 50 5 of 7 100.00 1. 00 
Tl-208 14 4 of 9 89.51 0.90 

3 77.04 234 Pb-212 217 5 of 6 100.00 1. 50 
Pb-214 88 5 of 7 100.00 1. 00 

5 87.20 69 Pb-212 114 5 of 6 100.00 1. 50 
Cd-l09 1 of 1 100.00 1. 50 

6 89.71 58 Unknown 
7 92.97 38 Th-234 1 of 2 58.74 1.09 Split 

29 92.97 37 AcTh-228 37 6 of 36 68.82 1.19 AutoAdd 
9 129.43 42 AcTh-228 32 6 of 36 80.78 1. 31 

10 185.68 53 U-235 1 of 3 100.00 1. 50 
Ra-226 1 of 1 100.00 1. 50 

12 238.59 493 Pb-212 463 5 of 6 100.00 1. 50 
13 241. 66 112 Pb-214 53 5 of 7 100.00 1. 00 

La-140 1 of 15 0.40 0.00 LowScore 
14 295.09 128 Pb-214 119 5 of 7 100.00 1. 50 
15 299.99 28 Pb-212 31 5 of 6 100.00 1. 50 
16 338.13 69 AcTh-228 70 6 of 36 80.78 1. 31 
17 351.92 184 Pb-214 263 5 of 7 100.00 1. 50 
18 462.87 30 AcTh--228 21 6 of 36 74.61 1. 25 

Sb-125 1 of 8 13.67 0.64 LowScore 
19 510.98 40 Annil 1 of 1 100.00 1.50 

Tl-208 45 4 of 9 91. 56 1. 42 
20 583.11 160 Tl-208 154 4 of 9 91. 56 1. 42 
21 609.19 141 Bi-214 165 3 of 33 88.51 1. 39 
22 727.18 22 Bi-212 1 of 13 100.00 1.50 
23 911.17 75 AcTh-228 76 6 of 36 80.78 1. 31 
24 968.79 35 AcTh·-228 45 6 of 36 85.57 1.36 

Sb-124 1 of 13 1. 04 0.01 LowScore 
25 1120.37 38 Bi-214 28 3 of 33 77.60 1. 28 
26 1460.57 248 K-40 1 of 1 100.00 1. 50 
27 1764.11 20 Bi-214 21 3 of 33 88.51 1. 39 
28 2614.61 53 Tl-208 54 4 of 9 91. 56 1. 42 
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L5185-02 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-02 

Sample ID: NONE 

Sampling Start: 01/28/2003 12:00:00 
Sampling Stop: 01/28/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 7.44e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WT5SS003.EFF 
Eff.=l/(3.20E-02*EnA -2.77E+OO 

1.0000 

95 % 

Code: 0985203 

Counting Start: 04/08/2003 13:41:04 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File . 
Type I & II 
Det. Limit Confidence 

1.68e+003 Hrs 
6000 Sec 
6003 Sec 

.0985203.spc 

Interval: 95 % 

3 (Canberra sn 10923049 det#3) 
(450 ml Sand in a WAT5 1.6 g/cc) 
+ 2.47E+02*En A 8.30E-01] 04/30/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94») 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E 

Nuclide (keV} 

Pb-212 Average: x 
74.81 
77.12 
87.30 

238.63 
300.09 

Th-234 92.59 
AcTh-228 Average:x 

129.08 
338.32 
463.00 
911.07 
969.11 
93.35 

U-235 185.72 
Pb-214 Average:x 

241. 98 
295.21 
351.92 

Annil 511. 00 
T1-208 Average:x 

583.14 
2614.66 

Bi-214 Average:x 
609.31 

1120.29 
1764.49 

Concentration 

(pCi/kg 


5.13E+02 +- 2.65E+Ol 
I. D. 

LD. .
· 
I. D. .· . 

5.15E+02 +- 2.69E+01 
4.58E+02 +- 1.53E+02 
2.47E+02 +- 3.17E+02 
3.68E+02 +- 4.28E+01 
4.95E+02 +- 2.33E+02 
3.73E+02 +- 8.91E+01 
5.34E+02 +- 2.65E+02 
3.75E+02 +- 6.06E+01 
3.05E+02 +- 9,,33E+Ol 

I. D. . .· 
3.85E+Ol +- 1. 53E+Ol 
3.47E+02 +- 2.60E+Ol 
7.01E+02 +- 1. 20E+02 
3.66E+02 +- 4.70E+01 
3.12E+02 +- 3.23E+Ol 
3.90E+01 +- 1. 57E+01 
5.01E+02 +- 4.16E+01 
5.04E+02 +- 5.01E+Ol 
4.94E+02 +- 7.47E+Ol 
3.12E+02 +- 3.14E+Ol 
3.02E+02 +- 3.50E+01 
4.16E+02 +- 1.08E+02 
3.05E+02 +- 9.58E+Ol 

MDA Flags Notes 

* 

4.78E+01 +* 
4.62E+02 + 
1. 05E+03 + 

*· · 
7.56E+02 + 
2.68E+02 +* 
8.60E+02 + 
1. 53E+02 +* 
2.79E+02 +* 

· · · 
4.91E+Ol + 
· · · · * 

3.46E+02 +* 
1. 20E+02 +* 
7.90E+01 +* 
5.03E+Ol + 

*· · 
1. 08E+02 +* 
1. 29E+02 +* 

*· · · · 
8.48E+01 +* 
3.08E+02 +* 
2.63E+02 +* 
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L5185-02 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 
---~---------------------------------------~-----------------------------------

Bi-212 727.17 2.14E+02 +- 9.83E+Ol 3.13E+02 + 

K-40 1460.81 4.76E+03 +- 3.16E+02 3.53E+02 +* 

Am-241 59.54 N-3.49E+00 +- 2.91E+Ol 1. 01E+02 x 

Co-57 122.06 N-4.42E+00 +- 6.76E+00 2.40E+Ol x 

Ce-144 133.54 N 4.63E+Ol +- 5.64E+Ol 1.90E+02r x rbase 

Ce-141 145.44 N-1. 47E+01 +- 5.30E+Ol 1.84E+02 x 

Ra-226 186.22 N 8.82E+02 +- 3.78E+02 1.18E+03R x RHROI 

Se-75 264.65 N-3.79E+OO +- 1.56E+Ol 5.53E+Ol x 

Cr-51 320.08 N-3.44E+02 +- 3.11E+02 1. 18E+03 x 

1-131 364.48 N 1.12E+03 +- 3.18E+03 1.12E+04 x 

Sb-125 427.89 N 2.39E+Ol +- 2.39E+Ol 8.12E+Ol x 


433.93 N 1. 09E+Ol +- 7.03E+00 2.32E+Ol x
Ag-I08m 
Be-7 477.59 N-9.66E+Ol +- 1. 72E+02 6.35E+02 x 

La-140 487.03 N 8.08E+Ol +- 6.61E+02 2.38E+03 x 

Ru-l03 497.08 N 2.27E+Ol +- 2.73E+Ol 9.40E+Ol x 

Ba-140 537.32 N O.OOE+OO +- 1.28E+03 4.63E+03 x 

Cs-134 604.70 N-9.69E+00 +- 8.41E+OO 3.26E+Ol1 x lbase 

Ru-l06 621. 84 N 1. 17E+Ol +- 7.52E+Ol 2.76E+02 x 

Cs-137 661.65 N O.OOE+OO +- 8.86E+OO 3.25E+01 x 

Zr-95 724.18 N-6.34E+01 +- 6.45E+01 2.45E+02L x LHROI 

Nb-95 765.79 N-1.22E+02 +- 4.10E+01 1.70E+02 x 

Co-58 810.76 N-3.43E+Ol +- 1. 63E+01 6.84E+01 x 

Mn-54 834.83 N 8.77E+00 +- 1.10E+01 3.84E+Ol x 

Ag-110m 884.67 N-l.69E+OO +- 1. 21E+01 4.65E+01 x 

Fe-59 1099.22 N 3.40E+01 +- 4.50E+Ol 1. 60E+02 x 

Zn-65 1115.52 N 4.71E+Ol +- 5.11E+Ol 1.73E+02P x PIC 

Co-60 1332.49 N 1. 85E+01 +- 8.49E+00 2.51E+Ol x 

Sb-124 1691.02 N 1.06E+Ol +- 3.17E+Ol 1.27E+02 x 


MEASURED TOTAL: 7.34E+03 +- 9.31E+02 pCi/kg 
NOTE: * . N/S>3 :If; Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS Cr:::RTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.21 94.61 -16 25 42 310 0.23 Deleted 
4 83.82 125.76 8 18 29 176 0.92 Deleted 
6 89.71 134.66 58 21 33 220 1.16 Unknown 
8 105.32 158.27 23 24 38 250 0.84 Deleted 


11 209.58 315.91 13 20 32 173 0.44 Deleted 

=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

--------------------------------~-----------------------------------------------

30 59.54 89.05 -2N 17 28 168 0.90 NET< CL 
31 122.06 183.58 -ION 15 25 137 0.95 NET< CL 
32 133.54 200.94 13N 15 25 135 0.96 NET< CL 
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L5185-02 analyzed by emm1461 on 04/08/2003 
========~====================================================================== 

NET/MDA PEAK RESULTS. 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-------------------------------~------------------------------------------------

RBase 
33 145.44 218.93 -5N 17 28 157 0.97 NET< CL 
34 186.22 280.60 74N 32 48 214 1. 01 RHRoi 
35 264.65 399.19 -3N 12 21 85 1. 07 NET< CL 
36 320.09 483.02 -ION 9 16 50 1.12 NET< CL 
37 364.49 550.16 3N 9 15 47 1.16 NET< CL 
38 427.90 646.06 9N 9 14 36 1. 21 NET< CL 
39 433.94 655.19 UN 8 13 29 1. 21 
40 477.61 721. 22 -5N 9 15 42 1.25 NET< CL 
41 487.05 735.50 IN 8 13 33 1.26 NET< CL 
42 497.10 750.70 7N 8 13 32 1. 26 NET< CL 
43 537.34 811.56 ON 8 13 32 1. 30 NET< CL 
44 604.73 913.48 -9N 8 14 35 1. 35 NET< CL 

LBase 
45 621. 88 939.41 IN 6 10 20 1. 37 NET< CL 
46 661.70 999.62 ON 7 12 25 1. 40 NET< CL 
47 724.24 1094.21 -11N 12 21 33 1. 45 NET< CL 

LHRoi 
48 765.73 1156.96 -26N 9 16 46 1. 48 NET< CL 
49 810.71 1224.99 -14N 6 12 26 1. 52 NET< CL 
50 834.79 1261. 40 6N 7 11 22 1. 54 NET< CL 
51 884.65 1336.80 -IN 5 9 16 1. 58 NET< CL 
52 1099.16 1661.23 4N 5 8 12 1. 75 NET< CL 
53 1115.47 1685.89 12N 13 21 38 1. 77 NET< CL 

PIC 
54 1332.46 2014.03 ION 4 5 5 1. 94 
55 1690.98 2556.12 IN 3 5 4 2.23 NET< CL 
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LS185-02 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID: NONE 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 13:41:04 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. . 1. 68E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 6000 Sec 
Sample Size .. .... 7.44E-01 kg Real Time . . 6003 Sec 
Collection Efficiency . . 1.0000 Spectrum File . .0985203.spc 

Detector #: 3 
Energy (keV)= 0.64 + 0.661*Ch + -1.68E-07*ChA2 + -1.68E-07*Ch A 3 04/08/2003 
FWHM(keV) 0.84 + O.OOl*En + 7.91E-04*EnA2 + 7.91E-04*En A3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT5SS003.EFF (450 ml Sand in a WAT5 1.6 g/cc)" 
Eff.=l/[ 3.20e-02*EnA-2.77e+OO + 2.47e+02*EnA 8.30e-01] 04/30/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 
Pb-212 5.13E+02 2.65E+01 < 4.78E+01 2.25E+01 1. OOE+OO MEAS + 
Th-234 2.47E+02 3.17E+02 < 1.05E+03 5.1BE+02 1.00E+OO MEAS + 
AcTh-22B 3.68E+02 4.28E+01 < 1.53E+02 6.9BE+Ol 1. OOE+OO MEAS + 
U-235 3.85E+Ol 1.53E+Ol < 4.90E+01 2.35E+01 1.OOE+OO MEAS + 
Pb-214 3.47E+02 2.60E+Ol < 7.90E+Ol 3.72E+01 1.00E+OO MEAS + 
Annil 3.90E+Ol 1.58E+01 < 5.03E+01 2.3BE+Ol B.76E-Ol MEAS + 
Tl-208 5.01E+02 4.16E+Ol < 1.0BE+02 4.98E+01 1.00E+OO MEAS + 
Bi-214 3.12E+02 3.14E+Ol < 8.4BE+01 3.95E+01 1.00E+00 MEAS + 
Bi-212 2.14E+02 9.B3E+Ol < 3.13E+02 1. 43E+02 1.00E+00 MEAS + 
K-40 4.76E+03 3.I6E+02 < 3 .. 53E+02 1.51E+02 1.00E+00 MEAS + 
Arn-241 -3.49E+00 2.91E+Ol < I.OlE+02 4.81E+01 1. OOE+OO NET 
Co-57 4.42E+00 6.76E+00 < 2.40E+01 1.14E+01 8.36E-01 NET 
Ce-144 4.63E+Ol 5.64E+01 < 1.90E+02 9.03E+Ol 8.43E-01 NET 
Ce-l41 -1. 47E+Ol 5.30E+01 < 1. 84E+02 8.80E+01 2.24E-01 NET 
Ra-226 8.82E+02 3.78E+02 < 1.18E+03 5.74E+02 1. OOE+OO NET 
Se-75 -3.79E+OO 1.56E+01 < 5.53E+Ol 2.60E+Ol 6.67E-01 NET 
Cr-51 -3.44E+02 3.llE+02 < 1.18E+03 5.42E+02 1.73E-Ol NET 
1-131 1.12E+03 3.1BE+03 < 1.12E+04 5.13E+03 2.37E-03 NET 
Sb-125 2.39E+Ol 2.39E+01 < 8.12E+01 3.70E+01 9.53E-01 NET 
Ag-108m 1. 09E+OI 7.03E+00 < 2.32E+01 1. 05E+Ol 9.99E-01 NET 
Be-7 -9.66E+OI 1.72E+02 < 6.35E+02 2.9IE+02 4.03E-01 NET 
La-l40 8.08E+OI 6.61E+02 < 2.38E+03 I.OBE+03 2.24E-02 NET 
Ru-103 2.27E+OI 2.73E+OI < 9.40E+OI 4.26E+Ol 2.9IE-OI NET 
Ba-140 O.OOE+OO 1. 2BE+03 < 4.63E+03 2.10E+03 2.24E-02 NET 
Cs-134 -9.69E+OO B.4IE+OO < 3.26E+OI 1.4BE+Ol 9.38E-OI NET 
Ru-l06 1.17E+Ol 7.52E+Ol < 2.76E+02 1.22E+02 8.76E-Ol NET 
Cs-137 O.OOE+OO 8.B6E+OO < 3.25E+OI 1.46E+Ol 9.96E-Ol NET 
Zr-95 -6.34E+01 6.45E+Ol < 2.45E+02 1.lSE+02 4.68E-OI NET 
Nb-95 -1.22E+D2 4.10E+Ol < 1.70E+02 7.B4E+OI 2.50E-Ol NET 
Co-58 -3.43E+Ol 1. 63E+01 < 6.84E+OI 3.0BE+Ol 5.03E-OI NET 
Mn-54 8.77E+OO 1.10E+Ol < 3.84E+OI 1.71E+OI B.56E-01 NET 
Ag-llOm -1.70E+OO 1.2IE+01 < 4.65E+OI 2.02E+Ol 8.23E-Ol NET 
Fe-59 3.40E+Ol 4.50E+OI < 1.60E+02 6.85E+Ol 3.37E-Ol NET 
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---------------------------

L5185-02 analyzed by emm1461 on 04/08/2003 
Activ~ty units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

Zn-65 4.71E+Ol 5.11E+Ol < 1.73E+02 8.10E+Ol 8.20E-Ol NET 
Co-60 1. 85E+Ol 8.49E+00 < 2.51E+Ol 9.90E+00 9.75E-Ol NET 
Sb-124 1.06E+Ol 3.17E+Ol < 1.27E+02 4.92E+Ol 4.46E-Ol NET 

PERFORMED BY: ___________________________ 

REVIEWED BY: 
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----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L::;:;5'-'.18;:;,;5-::;..O.:.;3"'--________ Count by Date: _____________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~------------
(if required) 

Project: OTHER ENVIRON-OUR 


Sample Matrix: Soil 


Sample Description: BMS-2700-009 


Collect Start Datemme: 


Collect Stop Datemme: 01-28-03 12:00 

~~~~~~------------

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SoHdVoSedimenv,soH 

_____ g/mLDensity: Total Sample Weight: -----9 
(if required) (if required) 

Total Sample Weight: -----.g Wet Weight: ------9
(if required) 

Dry Weight:Aliquot Weight: ------.g ------9 

Aliquot Weight: ........I~"-""g~7.f.~.{(;~- 9
VegetationIDrled Aquatic Animals Data 

FlltertSmear DataWet Weight: -----g 

Volume:OryWeight: -----g 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Count Oatemme: Det No.: t--­ Spectrum No.: b1 i'bitil 

Counted by: 

Recount DatelTime: OetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

sample Id LS185-03 Product GAMMA SPECTROMETRY 
Client Id BMS-2700-009 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 01/28/03 12:00 

Parameter Units Numvalue Textvalue Datevalue 
;=====;~_~==============================~~~=s=========_======__;_;=:=_====_=============__=__ ======_=====_== __ =_================= 
Sample Weight g 654.6 
Sample Weight-Dry g 
Aliquot Weight g 654.6 
FINAL WEIGHT kg .6546 
Container WAT5 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 
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******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5185-03 / 

Sample 1D: SOIL/SED1 Duratek Inc Code: 0986804 

------------------------------.----------~-------------------------------------
Sampling Start: 01/28/2003 12:00:00 I Counting Start: 04/08/2003 17:21:42 
Sampling Stop: 01/28/2003 12: 00: 00 ~ Decay Time. 1. 69E+003 Hrs 
Buildup Time.. .. O.OOE+OOO Hrs~ Live Time. 20000 Sec 
Sample Size .. .... 6. 55E-OOl kg I Real Time . . . 20005 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ... .0986804.spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy (keV)= 0.80 + 0.662*Ch +-1.39E-07*Ch A 2 + 3.67E-11*ChA 3 04/09/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*En A 2 + 0.00E+OO*En A 3 02/24/2003 

Where En Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

========================================~=============~======================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-----------------------------------------------------------------------------~-

1 53.79 80.10 -8174 492 822 8715 846.22 NET< CL 
Wide Pk 

2 59.88 89.31 61 39 62 720 1. 20 a NET< CL 
3 63.71 95.10 106 25 38 360 0.65 b 
4 75.18 112.44 265 39 58 675 1. 00 a 
5 77.51 115.96 451 37 49 540 0.92 b 
6 84.92 127.15 169 52 84 1034 1. 94 a Wide Pk 
7 87.70 131.37 180 35 53 574 1. 09 b 
8 90.38 135.42 120 25 37 344 0.54 c 
9 93.22 139.71 344 41 61 689 1. 25 d 

10 105.50 158.26 -22 36 60 670 0.76 NET< CL 
11 123.74 185.84 -19 34 56 585 0.41 NET< CL 
12 144.11 216.64 -17 30 50 497 0.55 NET< CL 
13 154.60 232.50 35 25 40 350 0.90 a NET< CL 
14 159.56 240.00 10 16 25 175 0.54 b NET< CL 
15 186.29 280.40 142 40 63 629 0.84 
16 209.66 315.73 79 30 46 396 1.10 
17 238.95 360.02 776 36 39 303 0.98 a 
18 242.10 364.78 175 30 44 364 1. 38 b 
19 270.63 407.91 51 28 44 331 1.18 
20 295.61 445.67 202 24 32 207 1. 05 a 
21 300.20 452.61 37 15 22 124 0.65 b 
22 338.82 510.99 139 27 40 274 0.90 
23 352.31 531.39 388 31 39 247 1. 42 
24 463.54 699.57 45 20 31 159 1.17 
25 511.42 771. 96 338 29 37 200 2.53 Wide Pk 
26 583.73 881.28 290 26 33 160 1. 35 
27 609.69 920.54 318 26 32 151 1. 72 
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=============================================================================== 
PEAK SEARCH RESULTS 


=~============================================================================= 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 727.62 1098.84 21 20 32 155 0.67 NET< CL 
29 767.93 1159.79 -3 16 27 134 0.26 NET< CL 
30 911. 50 1376.87 173 19 23 93 1. 54 
31 969.27 1464.21 33 17 27 132 0.70 
32 1120.98 1693.60 81 20 29 136 2.24 
33 1227.89 1855.23 3 20 33 180 0.16 NET< CL 
34 1461.16 2207.90 2598 52 13 30 2.09 
35 1764.64 2666.67 39 10 13 27 1. 88 
36 2615.23 3951.82 108 11 8 10 2.37 
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-------------------------------------------------------------------------------

******************************************************************************* 
SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File: . . . EMPTY04.BKG (BKG Framatome ANP) 

=============================================================================== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

3 63.71 106 25 38 9 26 43 NET<CL 
4 75.18 265 39 58 210 39 60 
5 77.51 451 37 49 384 37 52 
6 84.92 169 52 84 123 53 85 
7 87.70 180 35 53 152 35 55 
8 90.38 120 25 37 102 26 39 
9 93.22 344 42 61 122 42 67 

12 144.11 -17 30 50 -35 31 51 NET<CL 
15 186.29 142 40 63 43 41 66 NET<CL 
16 209.66 79 30 46 73 30 47 
17 238.95 776 36 39 693 37 42 
18 242.10 175 30 44 141 30 46 
20 295.61 202 24 32 151 25 35 
22 338.82 139 27 40 125 28 41 
23 352.31 388 31 39 294 32 44 
24 463.54 45 20 31 41 20 31 
25 511.42 338 29 37 45 30 48 NET<CL 
26 583.73 290 26 33 264 27 35 
27 609.69 319 26 32 252 27 36 
30 911. 50 173 19 23 158 19 24 
31 969.27 33 17 27 29 17 27 
32 1120.98 81 20 29 67 20 30 
34 1461.16 2598 52 13 2577 52 16 
35 1764.64 39 10 13 29 10 15 
36 2615.23 108 11 8 88 12 11 
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******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94) 

Library Match Resolution.. . 1.00 I Decay Limit (Halflives) ... 8.0 
Minimum Score . ..... . 0.65 I Decay Correction. . .. .. .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


4 75.18 210 Pb-212 171 5 of 6 100.00 1. 50 
Pb-214 67 5 of 7 100.00 1. 00 
Tl-208 22 4 of 9 80.91 0.81 

5 77.51 80 Pb-214 120 5 of 7 100.00 1.00 Split 
38 77.51 305 Pb-212 305 5 of 6 100.00 1.50 AutoAdd 

6 84.92 123 Tl-208 11 4 of 9 80.91 1. 31 
7 87.70 152 Pb-212 163 5 of 6 100.00 1.50 

Cd-109 1 of 1 100.00 1. 50 
8 90.38 102 Unknown 
9 93.22 59 Th-234 1 of 2 100.00 1. 50 Split 

37 93.22 63 AcTh-228 63 7 of 36 74.20 1.24 AutoAdd 
16 209.66 73 AcTh-228 67 7 of 36 83.55 1. 34 

Np-239 o of o 0.00 Decay 
17 238.95 693 Pb-212 816 5 of 6 100.00 1. 50 
18 242.10 141 Pb-214 75 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
19 270.63 51 AcTh-228 45 7 of 36 83.55 1. 34 
20 295.61 151 Pb-214 184 5 of 7 100.00 1. 50 
21 300.20 37 Pb-212 47 5 of 6 100.00 1. 50 
22 338.82 125 AcTh-228 120 7 of 36 87.10 1. 37 
23 352.31 294 Pb-214 319 5 of 7 100.00 1. 50 
24 463.54 41 AcTh-228 36 7 of 36 83.55 1. 34 

Sb-125 1 of 8 13.67 0.64 LowScore 
26 583.73 264 Tl-208 247 4 of 9 82.21 1. 32 
27 609.69 252 Bi-214 244 3 of 33 93.94 1. 44 

Ru-103 1 of 2 5.92 0.06 LowScore 
30 911.50 158 AcTh-228 113 7 of 36 83.55 1. 34 
31 969.27 29 AcTh-228 89 7 of 36 100.00 1. 00 
32 1120.98 67 Bi-214 49 3 of 33 84.53 1. 35 
34 1461. 16 2577 K-40 1 of 1 100.00 1.50 
35 176.4.64 29 Bi-214 38 3 of 33 100.00 1. 50 
36 2615.23 88 Tl-208 95 4 of 9 82.21 1. 32 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-03 

Sample 10: SOIL/SEDI Duratek Inc Code: 0986804 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 17:21:42 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. 1.6ge+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time .. 20000 Sec 
Sample Size . . 6.55e-001 kg Real Time . . 20005 Sec 
Collection Efficiency 1.0000 Spectrum File .0986804.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 4 (Canberra sn 10923050 det#4) 
Efficiency File: WT5SS004.EFF (450 ml in a WAT5 1.6 g/cc) 
Eff.=1/[1.58E-02*En A -3.09E+00 + 2.56E+02*En A 7.93E-01] 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: .......L5185-03.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 2.67E+02 +- 1.41E+01 * 
74.81 1.D. 
77.12 I.D. . . 
87.30 LD. . ... 

238.63 2.68E+02 +- 1.42E+Ol 3.38E+01 +* 
300.09 2.23E+02 +- B.96E+01 2.85E+02 + 

Pb-214 Average:x 1.82E+02 +- 1.53E+01 * 
77.11 I.D. . . 

241.98 3.2BE+02 +- 7.06E+01 2.20E+02 +* 
295.21 1.59E+02 +- 2.60E+01 7.72E+01 +* 
351.92 1.83E+02 +- 1.96E+01 5.60E+01 +* 

Tl-208 Average:x 2.91E+02 +- 2.33E+Ol * 
84.90 LD. ... 

583.14 3.00E+02 +- 3.02E+01 8.19E+01 +* 
2614.66 2.79E+02 +- 3.66E+Ol 7.89E+01 +* 

Th-234 92.59 1.43E+02 +- 1.78E+02 5.88E+02 + 
Ra-226 186.22 N 1.92E+02 +- 1.80E+02 5.98E+02 x 
AcTh-228 Average:x 2.33E+02 +- 2.41E+Ol * 

209.28 2.60E+02 +- 1.07E+02 3.47E+02 + 
270.23 2.66E+02 +- 1.45E+02 4.77E+02 + 
338.32 2.46E+02 +- 5.43E+Ol 1.68E+02 +* 
463.00 2.68E+02 +- 1.31E+02 4.28E+02 + 
911.07 2.80E+02 +- 3.43E+01 9.07E+Ol +* 
969.11 8.84E+01 +- 5.41E+01 1.78E+02 + 

93.35 I.D. . . 
Bi-214 Average:x 1.93E+02 +- 1.87E+01 * 

609.31 1.94E+02 +- 2.07E+01 5.70E+01 +* 
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=============================================================================== 
MEASURED or MDA CONCENTRATIONS 

=============================================================================== 
N 

ENERGY E Concentration 
Nuclide (keV) (pCi/kg MDA Flags Notes MDC 
---~--------~------------------------------------------------------------------

1120.29 2.57E+02 +- 7.62E+01 2.39E+02 +* 
1764.49 1. 53E+02 +- 5.43E+01 1.67E+02 + 

K-40 1460.81 1.72E+04 +- 3.45E+02 2.26E+02 +* 
Am-241 59.54 N 1. 63E+Ol +- 2.38E+01 7.93E+01 x 
Co-57 122.06 N-9.12E+00 +- 5.03E+OO 1. 75E+Ol x 
Ce-144 133.54 N-2.78E+01 +- 4.10E+Ol 1. 40E+02 x 
Ce-141 145.44 N 7.18E+Ol +- 3.51E+Ol 1.14E+02 x 
Se-75 264.65 N 7.17E+OO +- 9.81E+OO 3.30E+Ol x 
Cr-51 320.08 N 1.78E+02 +- 2.62E+02 8.81E+02 x 
1-131 364.48 N 3.02E+03 +- 2.36E+03 7.82E+03 x 
Sb-125 427.89 N-l.74E+Ol +- 1. 70E+Ol 6.01E+Ol x 
Ag-I08m 433.93 N-4.86E+00 +- 5.37E+00 1.89E+Ol x 
Be-7 477.59 N 2.11E+Ol +- 1.15E+02 3.96E+02 x 
La-140 487.03 N 4.15E+02 +- 4.82E+02 1.62E+03 x 
Ru-103 497.08 N 2.00E+Ol +- 1. 90E+01 6.35E+Ol x 
Ba-140 537.32 N 1. 75E+02 +- 9.07E+02 3.12E+03 x 
Cs-134 604.70 N-7.75E-01 +- 6.38E+OO 2.21E+Oll x lbase 
Ru-106 621. 84 N-8.37E+01 +- 7.08E+Ol 2.52E+02 x 
Cs-137 661.65 N 4.79E+OO +- 6.79E+00 2.30E+Ol x Y. 
Zr-95 724.18 N-9.28E+01 +- 3.51E+01 1. 29E+02 x 
Nb-95 765.79 N 1. 40E+01 +- 2.39E+Ol S.17E+01 x 
Co-58 810.76 N-7.73E+OO +- 1.20E+01 4.29E+Ol x 
Mn-54 834.83 N-7.29E+00 +- 7.59E+OO 2.73E+Ol x 
Ag-llOm 884.67 N-1.60E+00 +- 1.17E+Ol 4.10E+Ol x 
Fe-59 1099.22 N-8.71E+01 +- 4.38E+Ol 1.62E+02 x 
Zn-65 1115.52 N 9.70E+OO +- 1.98E+Ol 6.79E+Oll x Ibase 
Co-60 1332.49 N 1.24E+01 +- 7.70E+OO 2.53E+Ol x Y. 
Sb-124 1691.02 N-7.3SE+00 +- 1.94E+Ol 7.61E+Ol x 

MEASURED TOTAL: 1. 85E+04 +- 6.18E+02 pCi/kg O.OOE+OO 
NOTE: * . N/S>3 #: Net<-3R 

=======================;======================================================= 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 
1 53.79 80.10 -8174 492 822 8715 846.22 Deleted 
2 59.88 89.31 61 39 62 720 1.20 Deleted 
3 63.71 95.10 9 26 43 360 0.65 Deleted 
8 90.38 135.42 102 26 39 345 0.54 Unknown 

10 105.50 158.26 -22 36 60 670 0.76 Deleted 
11 123.74 185.84 -19 34 56 585 0.41 Deleted 
12 144.11 216.64 -35 31 51 497 0.55 Deleted 
13 154.60 232.50 35 25 40 350 0.90 Deleted 
14 159.56 240.00 10 16 25 175 0.54 Deleted 
25 511.42 771. 96 45 30 48 200 2.53 Deleted 
28 727.62 1098.84 22 20 32 155 0.67 Deleted 
29 767.93 1159.79 -3 16 27 134 0.26 Deleted 
33 1227.89 1855.23 3 20 33 180 0.16 Deleted 
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-------------------------------------------------------------------------------

===========================;=================================;================= 
NET/MDA PEAK RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

15 186.29 280.40 43N 41 66 629 0.84 NET< CL 
39 59.54 88.79 23N 33 54 589 0.98 NET< CL 
40 122.06 183.30 -54N 30 50 507 1. 04 NET< CL 
41 133.54 200.66 -21N 30 50 508 1. 05 NET< CL 
42 145.44 218.65 61N 30 47 450 1. 06 
43 264.65 398.87 15N 21 34 232 1.17 NET< CL 
44 320.08 482.67 14N 21 33 205 1. 21 NET< CL 
45 364.49 549.80 24N 19 30 163 1. 25 NET< CL 
46 427.90 645.68 -18N 18 30 164 1. 30 NET< CL 
47 433.94 654.81 16N 18 30 164 1. 30 NET< CL 
48 477.60 720.83 3N 16 27 133 1. 34 NET< CL 
49 487.04 735.10 14N 16 26 125 1. 34 NET< CL 
50 497.10 750.30 17N 16 26 121 1. 35 NET< CL 
51 537.34 811.14 3N 16 25 119 1. 38 NET< CL 
52 604.73 913.03 -2N 16 27 126 1. 43 NET< CL 

LBase 
53 621. 87 938.95 -20N 17 29 139 1. 44 NET< CL 
54 661. 69 999.15 11N 15 24 100 1. 47 NET< CL 
55 724.23 1093.71 -46N 18 31 163 1. 52 NET< CL 
56 765.85 1156.64 8N 14 22 99 1. 55 NET< CL 
57 810.70 1224.45 -9N 13 23 101 1. 58 NET< CL 
58 834.77 1260.85 -14N 14 24 115 1. 60 NET< CL 
59 884.63 1336.23 -2N 15 24 108 1. 64 NET< CL 
60 1099.26 1660.75 -29N 15 26 121 1. 79 NET< CL 
61 1115.56 1685.41 7N 14 23 99 1. 80 NET< CL 

LBase 
62 1332.53 2013.44 IBN 11 17 52 1. 95 
63 1690.97 2555.31 -2N 5 9 15 2.20 NET< CL 
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******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample 1D : SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 17:21:42 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. 1.69E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . 20000 Sec 
Sample Size. . 6.55E-01 kg Real Time . 20005 Sec 
Collection Efficiency . 1. 0000 Spectrum File . .0986804. spc 

Detector #: 4 
Energy (keV)= 0.80 + 0.662*Ch + -1.39E-07*Ch A2 + -1.39E-07*ChA3 04/09/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 5.93E-04*EnA3 02/24/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File:. . .WT5SS004.EFF (450 ml in a WAT5 1.6 g/cc) 
Eff.=1/[ 1.58e-02*EnA-3.0ge+00 + 2.56e+02*EnA 7.93e-Ol] 02/09/1998 

Library File: SOILA.LIB LSF File: L5185-03.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
==================================================~============================ 

Pb-212 2.67E+02 1.41E+01 < 3.38E+01 1.64E+01 1. OOE+OO MEAS + YES 
Pb-214 1. 82E+02 1.53E+Ol < 5.60E+01 2.71E+01 1.00E+00 MEAS + YES 
Tl-208 2.91E+02 2.33E+Ol < 7.89E+Ol 3.52E+Ol 1.00E+00 MEAS + YES 
Th-234 1. 42E+02 1.78E+02 < 5.88E+02 2.91E+02 1. OOE+OO MEAS + YES 
Ra-226 1. 92E+02 1.80E+02 < 5.98E+02 2.93E+02 1.00E+00 NET YES 
AcTh-228 2.34E+02 2.41E+01 < 9.07E+01 4.30E+Ol 1. OOE+OO MEAS + YES 
Bi-214 1.93E+02 1.87E+01 < 5.70E+01 2.75E+01 1. OOE+OO MEAS + YES 
K-40 1.72E+04 3.45E+02 < 2.26E+02 1.04E+02 1.00E+00 MEAS + YES 
Am-241 1. 63E+01 2.38E+01 < 7.93E+01 3.87E+01 1.00E+00 NET YES 
Co-57 -9.12E+00 5.03E+00 < 1.75E+01 8.52E+00 8.35E-01 NET YES 
Ce-144 -2.78E+01 4.10E+01 < 1.40E+02 6.81E+01 8.42E-Ol NET YES 
Ce-141 7.18E+01 3.50E+01 < 1.14E+02 5.56E+01 2.23E-01 NET YES 
Se-75 7.17E+00 9.81E+00 < 3.30E+01 1.59E+01 6.66E-01 NET YES 
Cr-51 1.78E+02 2.62E+02 < 8.82E+02 4.24E+02 1.72E-Ol NET YES 
1-131 3.02E+03 2.36E+03 < 7.82E+03 3.74E+03 2.33E-03 NET YES 
Sb-125 -1.74E+01 1.70E+01 < 6.02E+Ol 2.88E+01 9.53E-01 NET YES 
Ag-108m -4.86E+00 5.37E+00 < 1.89E+Ol 9.05E+00 9.99E-01 NET YES 
Be-7 2.11E+01 1.15E+02 < 3.96E+02 1.89E+02 4.02E-Ol NET YES 
La-l40 4.15E+02 4.82E+02 < 1.62E+03 7.71E+02 2.21E-02 NET YES 
Ru-l03 2.00E+01 1.90E+Ol < 6.35E+01 3.01E+01 2.90E-01 NET YES 
Ba-140 1. 75E+02 9.07E+02 < 3.12E+03 1.48E+03 2.21E-02 NET YES 
Cs-134 -7.75E-01 6.38E+00 < 2.21E+01 1. 05E+Ol 9.37E-01 NET YES 
Ru-l06 -8.38E+Ol 7.08E+01 < 2.52E+02 1. 20E+02 8.76E-01 NET YES 
Cs-137 4.79E+00 6.78E+00 < 2.30E+01 1.09E+01 9.96E-01 NET YES 
Zr-95 9.28E+Ol 3.51E+01 < 1.29E+02 6.20E+01 4.67E-01 NET YES 
Nb-95 1. 40E+01 2.39E+Ol < 8.17E+01 3.85E+01 2.49E-01 NET YES 
Co-58 -7.72E+00 1.20E+01 < 4.29E+01 2.02E+Ol 5.02E-01 NET YES 
Mn-54 -7.29E+00 7.59E+00 < 2.73E+01 1. 29E+01 8.56E-01 NET YES 
Ag-llOm -1. 61E+00 1.17E+01 < 4.10E+01 1.94E+01 8.23E-01 NET YES 
Fe-59 -8.71E+01 4.38E+01 < 1.62E+02 7.68E+01 3.36E-01 NET YES 
Zn-65 9.70E+00 1.98E+01 < 6.79E+01 3.21E+01 8.19E-01 NET YES 
Co-60 1.24E+01 7.70E+00 < 2.53E+01 1.17E+01 9.75E-01 NET YES 
Sb-124 -7.35E+00 1.94E+Ol < 7.61E+01 3.31E+01 4.45E-Ol NET YES 
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Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=~============================================================================= 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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--------------------

------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ....;:L=5..;;.185.=..:;;..-O_..4"--________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~~~-----------

Delay Date: 
(if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS-2700-013 

Collect Start DatelTime: 


Coliect Stop DatelTime: 01-28-03 12:00 

~~~~~-------------

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1j Co-60 .038 

CHEMISTRY INFORMAnON 

liquid Data SoUdVSedllnenVSoH 

_______ g/mLDensity: Total Sample Weight: -----9 
(if required) (if required) 

Total Sample Weight: -----g Wet Weight: ------9 
(if required) 

Dry Weight: Aliquot Weight: -----g-----9 
Aliquot Weight: 7f{;(.Q 9Vegetatlon/Drled Aquatic An/lnals Data 

Filter/Smear DataWetWei9ht: -----g 
Volume:

Dry Weight: ------- 9 
Units:

Aliquot Weight: -----g 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMATION 

Gamma Spectrolnetrv Counting 

~ Count DatelTime: ~(\u; e" 1")4 ') DetNo.: ___ Spectrum No.: 

Counted by: 

Recount DatelTime: DetNo.: ___ Spectrum No.: ______ 

Counted by: 

FORM 305.1, Rev.18 

http:CS-137,1.1j


Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,1100; 

Sample Id LS185-04 Product GAMMA SPECTROMETRY 
Client Id BMS-2700-013 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 01/28/03 12:00 

Parameter Units Numvalue Textvalue Datevalue 
=~=:S===~==~==E=============================_a=========~==a=============================================================_======== 

Sample Weight g 742 
Sample weight-Dry g 
Aliquot Weight 7429 
FINAL WEIGHT kg .742 
Container WATS 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 
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L5185-04 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER, GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5185-04 / 
Sample ID: NONE Code: 0985205 

---------------------------------------~-------------------------------------
Sampling Start: 01/28/2003 12:00:00 Counting Start: 04108/2003 13:42:57 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. 1.68E+003 Hrs 
Buildup Time. . O. OOE+OOO Hrs Live Time 4397 Sec 
Sample Size ..•.... 7.42E-001 kg Real Time . . . 4401 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . . . .0985205.spc 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Energy(keV)= -0.04 + 0.662*Ch +-2.11E-07*Ch A 2 + 7.83E-11*Ch A3 04/08/2003 
FWHM(keV) 1.06 + O.004*En + 6.14E-04*EnA2 + O.00E+00*EnA3 02/28/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 65.82 99.50 1 19 31 177 0.05 NET< CL 
2 74.84 113.13 84 17 23 117 0.88 a 
3 77.05 116.47 137 20 27 147 1. 09 b 
4 86.88 131. 32 54 22 35 204 1.13 
5 186.47 281.80 49 25 39 200 1.22 
6 209.26 316.25 34 18 28 127 1.25 
7 238.64 360.64 270 20 20 81 1.15 a 
8 241. 77 365.37 74 19 29 129 1. 65 b 
9 277.32 419.08 54 15 22 74 1. 52 

10 295.17 446.07 65 18 26 111 1.18 
11 338.55 511.61 65 17 24 78 1. 59 
12 351.91 531. 81 180 20 24 82 1. 42 
13 510.81 771. 95 120 17 21 64 2.26 Wide Pk 
14 583.26 881.43 92 14 17 47 1. 22 
15 609.35 920.87 138 15 17 40 2.06 
16 727.36 1099.21 17 9 13 32 1. 34 
17 911.34 1377 .25 54 10 11 21 1. 79 
18 969.05 1464.45 31 9 12 27 1. 28 
19 1120.21 1692.86 40 10 12 23 1. 93 
20 1460.99 2207.66 146 13 9 13 1. 97 
21 2615.44 3949.26 47 7 4 3 1. 98 
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L5185-04 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER, B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. EMPTY05.BKG (BKG Framatome ANP) 

=============================================================================== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN­ OLD NEW NET NEW UN­ NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR.LEVEL FLAG 

2 74.84 84 17 23 75 17 24 
3 77.05 137 20 27 126 20 28 
4 86.88 54 22 35 48 22 35 
5 186.47 49 25 39 25 25 40 NET<CL 
7 238.64 270 20 20 251 20 21 
B 241. 77 74 19 29 66 19 29 

10 295.17 65 18 26 50 18 27 
11 338.55 65 17 24 62 17 24 
12 351. 91 181 20 24 152 20 25 
13 510.81 120 17 21 21 17 27 NET<CL 
14 583.26 92 14 17 86 14 18 
15 609.35 138 15 17 117 16 18 
16 727.36 17 9 13 16 9 13 
17 911.34 54 10 11 48 10 12 
18 969.05 31 9 12 28 9 13 
19 1120.21 40 10 12 35 10 13 
20 1460.99 146 13 9 138 13 10 
21 2615.44 47 7 4 41 7 6 
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L5185-04 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . . 2.00 I Decay Limit (Halflives) .... 8.0 
Minimum Score . . .. .. . 0.50 I Decay Correction.. ... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 	 74.84 75 Pb-212 44 4 of 6 95.97 1. 46 

Pb-214 22 5 of 7 100.00 1. 00 

Tl-208 5 5 of 9 83.82 0.84 


3 77.05 44 Pb-214 39 5 of 7 100.00 1.00 Split 

22 77.05 82 Pb-212 82 4 of 6 95.97 1.46 AutoAdd 


4 	 86.88 48 Pb-212 47 4 of 6 100.00 1. 50 

Tl-208 3 5 of 9 83.82 1. 34 

Cd-l09 1 of 1 100.00 1. 50 


6 209.26 34 	 AcTh-228 22 4 of 36 74.60 1.25 
Np-239 a of 0 0.00 Decay 


7 238.64 251 Pb-212 389 4 of 6 100.00 1. 50 

8 241. 77 66 Pb-214 34 5 of 7 100.00 1.50 


La-140 	 1 of 15 0.40 0.00 LowScore 
9 277.32 54 	 Tl-208 12 5 of 9 85.17 1. 35 

Ba-133 1 of 5 5.46 0.05 LowScore 
Np-239 a of 0 0.00 Decay 

10 295.17 50 Pb-214 98 5 of 7 100.00 1.50 

11 338.55 62 AcTh-228 39 4 of 36 77.29 1. 27 

12 351.91 152 Pb-214 137 5 of 7 100.00 1. 50 

14 583.26 86 Tl-208 100 5 of 9 90.06 1. 40 

15 609.35 117 Bi-214 159 2 of 33 69.68 1. 20 


Ru-l03 1 of 2 5.92 0.06 LowScore 

16 727.36 16 Bi-212 1 of 13 100.00 1. 50 

17 911.34 48 AcTh-228 62 4 of 36 100.00 1. 50 

18 969.05 28 AcTh-228 31 4 of 36 100.00 1. 50 


Sb-124 1 of 13 1. 04 0.01 LowScore 

19 1120.21 35 Bi-214 25 2 of 33 61. 25 1.11 

20 1460.99 138 K-40 1 of 1 100.00 1. 50 

21 2615.44 41 Tl-208 40 5 of 9 85.17 1. 35 
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L5185-04 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5185-04 

Sample ID: NONE Code: 0985205 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 13:42:57 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. 1.68e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time .. 4397 Sec 
Sample Size . . 7.42e-001 kg Real Time . . 4401 Sec 
Collection Efficiency 1. 0000 Spectrum File .0985205.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-l Detector #5) 
Efficiency File: WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.46E-03*EnA -3.56E+00 + 1.55E+02*EnA 6.66E-01] 02/06/1998 

Library File: .•.... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94) 
LSF File: ....... $ERROR$.LSF (No LSF File Available ) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
==;============================================================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 238.63 2.82E+02 +- 2.30E+Ol 5.60E+Ol +* 
74.81 1. D. 
77.12 I. D. · 
87.30 1.0. . . . . · 


Pb-214 Average:x 2.40E+02 +- 2.80E+Ol * 
77.11 1. D. . · 

241.98 4.47E+02 +- 1.31E+02 4.10E+02 +* 
295.21 1.49E+02 +- 5.37E+01 1.71E+02 + 
351. 92 2.62E+02 +- 3.39E+Ol 9.18E+Ol +* 

Ra-226 186.22 N 3.36E+02 +- 3.31E+02 1.10E+03 x 
AcTh-228 Average:x 2.32E+02 +- 3.38E+Ol · . . * 

209.28 3.62E+02 +- 1. 92E+02 6.25E+02 + 
338.32 3.42E+02 +- 9.09E+Ol 2.78E+02 +* 
911.07 2.08E+02 +- 4.34E+Ol 1.15E+02 +* 
969.11 2.12E+02 +- 7.12E+01 2.14E+02 + 

T1-208 Average:x 2.71E+02 +- 3.20E+01 · . . . * 
277.35 1.21E+03 +- 3.47E+02 1.07E+03 +* 
583.14 2.54E+02 +- 4.21E+01 1. 13E+02 +* 

2614.66 2.76E+02 +- 4.98E+01 9.94E+01 +* 
Bi-214 Average:x 2.41E+02 +- 2.92E+01 * · 
609.31 2.32E+02 +- 3.08E+01 7.82E+01 +* 

1120.29 3.16E+02 +- 8.95E+01 2.60E+02 +* 
Bi-212 727.17 1.39E+02 +- 7.95E+01 2.58E+02 + 
K-40 1460.81 2.13E+03 +- 2.06E+02 3.61E+02 +* 
Am-241 59.54 N-2.05E+01 +- 4.89E+01 1.72£+02 x 
Co-57 122.06 N-3.51E+00 +- 8.22E+OO 2.89E+01 x 
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-------------------------------------------------------------------------------

L5185-04 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Ce-144 133.54 N 8.22E+Ol +- 6.01E+Ol 1. 99E+02 x 

Ce-141 145.44 N-4.65E+Ol +- 6.02E+01 2.13E+02 x 

Se-75 264.65 N 1.88E+Ol +- 1.62E+Ol 5.43E+Ol x 

Cr-51 320.08 N 1. 77E+02 +- 3.15E+02 1.10E+03 x 

1-131 364.48 N 2.04E+03 +- 3.19E+03 1.10E+04 x 

Sb-125 427.89 N 1.83E+Ol +- 2.32E+01 7.99E+Ol x 

Ag-lOBm 433.93 N-4.92E+OO +- 7.05E+OO 2.63E+Ol x 

Be-7 477.59 N 2.27E+02 +- 1.57E+02 5.19E+02 x 

La-140 487.03 N 7.65E+02 +- 6.65E+02 2.25E+03 x 

Ru-103 497.08 N-4.14E+Ol +- 2.56E+Ol 1.00E+02 x 

Ba-140 537.32 N-3.53E+02 +- 1. 20E+03 4.45E+03 x 

Cs-134 604.70 N-7.68E+OO +- 8.87E+OO 3.33E+Oll x lbase 

Ru-106 621. 84 N-7.43E+01 +- 8.87E+01 3.36E+02 x 

Cs-137 661.65 N 6.46E+00 +- 8.38E+00 2.92E+01 x 

Zr-95 724.18 N 5.56E+01 +- 5.76E+01 1.86E+02L x LHROI 

Nb-95 765.79 N-6.09E+Ol +- 3.35E+01 1.34E+02 x 

Co-58 810.76 N-1. 34E+01 +- 1.30E+Ol 5.24E+01 x 

Mn-54 834.83 N-1. 33E+Ol +- 1. OlE+Ol 3.96E+Ol x 

Ag-llOm 884.67 N-5.93E+OO +- 1.35E+01 5.13E+Ol x 

Fe-59 1099.22 N 3.77E+01 +- 4.46E+01 1. 56E+02 x 

Zn-65 1115.52 N 4.17E+01 +- 4.13E+Ol 1.39E+02P x PIC 

Co-60 1332.49 N-4.45E+00 +- 6.70E+00 2.80E+01 x 

Sb-124 1691.02 N O.OOE+OO +- 3.11E+01 1.25E+02 x 


MEASURED TOTAL: 3.53E+03 +- 4.31E+02 pCi/kg O.OOE+OO 
NOTE: * : N/S>3 1/:: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

1/: (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 65.82 99.50 1 19 31 177 0.05 Deleted 

13 510.81 771.95 21 17 27 65 2.26 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

5 186.47 281.80 25N 25 40 200 1. 22 NET< CL 
23 59.54 90.01 -6N 14 24 115 1.13 NET< CL 
24 122.06 184.48 -6N 15 25 123 1.18 NET< CL 
25 133.54 201.83 19N 14 22 95 1.19 NET< CL 
26 145.44 219.81 -13N 16 28 138 1.20 NET< CL 
27 264.66 399.95 14N 12 19 66 1. 29 NET< CL 
28 320.09 483.72 5N 9 14 37 1.33 NET< CL 
29 364.49 550.83 6N 9 15 41 1. 36 NET< CL 
30 427.91 646.67 7N 9 14 36 1. 40 NET< CL 
31 433.95 655.80 -6N 9 15 40 1. 41 NET< CL 
32 477.62 721. 79 12N 8 13 27 1. 44 NET< CL 
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L5185-04 analyzed by ernm1461 on 04/08/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
---~---------------------------------------------------------------------------

33 487.06 736.06 ION 9 13 29 1. 44 NET< CL 
34 497.11 751.25 -13N 8 15 37 1. 45 NET< CL 
35 537.36 812.07 -2N 8 13 30 1. 48 NET< CL 
36 604.76 913.93 -8N 9 15 40 1. 52 NET< CL 

LBase 
37 621. 91 939.84 -7N 8 14 34 1. 54 NET< CL 
38 661.60 999.83 6N 7 11 25 1. 56 NET< CL 
39 724.15 1094.36 llN 11 17 27 1. 61 NET< CL 

LHRoi 
40 765.78 1157.27 -14N 8 14 36 1. 63 NET< CL 
41 810.77 1225.27 -6N 6 10 20 1. 66 NET< CL 
42 834.86 1261. 66 -ION 8 14 34 1. 68 NET< CL 
43 884.72 1337.03 -3N 7 12 25 1. 71 NET< CL 
44 1099.18 1661.09 5N 6 10 16 1. 86 NET< CL 
45 1115.50 1685.74 13N 12 20 34 1. 87 NET< CL 

PIC 
46 1332.47 2013.54 -3N 4 7 11 2.01 NET< CL 
47 1691.00 2555.01 ON 4 6 7 2.25 NET< CL 

c:\seeker\Results\L5185-04.RES Analysis Results Saved. 
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L5185-04 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID: NONE 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/200~ 13:42:57 
Sampling Stop: 01/28/2003 12:00:00 Decay Time .. 1.68E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .. 4397 Sec 
Sample Size . . . . . . . 7.42E-01 kg Real Time . . 4401 Sec 
Collection Efficiency . . 1.0000 Spectrum File .0985205.spc 

Detector #: 5 
Energy(keV)= -0.04 + 0.662*Ch + -2.11E-07*ChA2 + -2.11E-07*Ch A 3 04/08/2003 
FWHM(keV) = 1.06 + 0.004*En + 6.14E-04*EnA2 + 6.14E-04*EnA 3 02/28/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WTSSS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.46e-03*EnA-3.56e+OO + 1.55e+02*EnA 6.66e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: $ERROR$.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 2.82E+02 2.30E+Ol < 5.60E+01 2.65E+Ol 1.00E+OO MEAS + YES 
Pb-214 2.40E+02 2.80E+Ol < 9.18E+01 4.36E+01 1.00E+00 MEAS + YES 
Ra-226 3.36E+02 3.31E+02 < 1.10E+03 5.33E+02 1. OOE+OO NET YES 
AcTh-228 2.32E+02 3.38E+Ol < 1.1SE+02 S.16E+01 1.00E+00 MEAS + YES 
Tl-208 2.71E+02 3.20E+01 < 9.94E+01 4.0SE+01 1.00E+OO MEAS + YES 
Bi-214 2.41E+02 2.92E+01 < 7.82E+01 3.64E+01 1.00E+00 MEAS + YES 
Bi-212 1. 39E+02 7.95E+01 < 2.58E+02 1. 17E+02 1.00E+OO MEAS + YES 
K-40 2.13E+03 2.06E+02 < 3.61E+02 1. 59E+02 1.OOE+00 MEAS + YES 
Am-241 -2.05E+Ol 4.89E+01 < 1.72E+02 8.16E+Ol 1.00E+00 NET YES 
Co-57 -3'SlE+OO 8.22E+00 < 2.89E+Ol 1.37E+01 8.36E-Ol NET YES 
Ce-144 8.22E+Ol 6.01E+01 < 1.99E+02 9.39E+Ol 8.43E-01 NET YES 
Ce-141 -4.65E+Ol 6.02E+Ol < 2.13E+02 1. 01E+02 2.24E-Ol NET YES 
Se-75 1. 88E+Ol 1.62E+Ol < 5.42E+Ol 2.53E+Ol 6.67E-Ol NET YES 
Cr-51 1.77E+02 3.1SE+02 < 1.lOE+03 5.01E+02 1.73E-01 NET YES 
1-131 2.04E+03 3.19E+03 < 1.10E+04 S.06E+03 2.38E-03 NET YES 
Sb-125 1. 83E+Ol 2.32E+Ol < 7.99E+Ol 3.64E+01 9.53E-Ol NET YES 
Ag-I08m -4.92E+OO 7.05E+OO < 2.63E+01 1.21E+Ol 9.99E-Ol NET YES 
Be-7 2.27E+02 1. 57E+02 < 5.19E+02 2.34E+02 4.03E-Ol NET YES 
La-140 7.65E+02 6.65E+02 < 2.24E+03 1. 02E+03 2.24E-02 NET YES 
Ru-103 -4.1SE+Ol 2.S5E+Ol < 1.OOE+02 4.60E+Ol 2.91E-Ol NET YES 
Ba-140 -3.53E+02 1.20E+03 < 4.45E+03 2.02E+03 2.24E-02 NET YES 
Cs-134 -7.68E+OO 8.87E+OO < 3.33E+Ol 1.53E+Ol 9.38E-Ol NET YES 
Ru-106 -7.43E+Ol 8.87E+01 < 3.36E+02 1. 53E+02 8.76E-Ol NET YES 
Cs-137 6.46E+OO 8.38E+OO < 2.92E+Ol 1.30E+01 9.96E-Ol NET YES 
Zr-95 5.56E+Ol 5.76E+Ol < 1. 86E+02 8.64E+01 4.68E-01 NET YES 
Nb-95 -6.09E+Ol 3.35E+Ol < 1.34E+02 6.12E+Ol 2.50E-Ol NET YES 
Co-58 -1. 34E+Ol 1. 30E+Ol < 5.23E+Ol 2.32E+Ol 5.03E-Ol NET YES 
Mn-54 -1. 33E+Ol 1.01E+Ol < 3.96E+Ol 1. 80E+01 8.56E-Ol NET YES 
Ag-llOm -5.93E+OO 1.36E+01 < 5.13E+Ol 2.30E+01 8.23E-Ol NET YES 
Fe-59 3.77E+Ol 4.46E+01 < 1.S6E+02 6.83E+Ol 3.37E-01 NET YES 
Zn-65 4.17E+Ol 4.13E+Ol < 1. 39E+02 6.52E+Ol 8.20E-01 NET YES 
Co-60 -4.45E+OO 6.70E+QO < 2.80E+Ol 1. 19E+Ol 9.75E-01 NET YES 
Sb-124 O.OOE+OO 3.11E+01 < 1.25E+02 5.12E+Ol 4.46E-01 NET YES 
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---------------------------

15185-04 analyzed by emm1461 on 04/08/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA C1 ACT DECAY FLAG SEN MET 
==~============================================================================ 

PERFORMED BY: __________________________ 

REVIEWED BY: 
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---------------

__ _ 

_____ _ 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L5=-:..18:;,:5=--O.=,;5:::..-________ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~------------
(if required) 


Project: OTHER ENVIRON-OUR 


Sample Matrix: 


Sample Description: BMS-2700-038 


Collect Start DatefTime: 


Coliect Stop DateITime: 01·28-03 12:00 
~~~~~--.---------

Product: GAMMA SPECTROMETRY 

Required MDC(s) CS-137,1.1j Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolidlSecJlmentiSol1 
_____ g/mLDensity: Total Sample Weight: -------9 

(if required) (if required) 

Total Sample Weight: Wet Wei9ht: ------g -----9(if required) 

Dry Weight:Aliquot Weight: ------g-----9 
Aliquot Weight: ---,~ 9.........~",--~-,-l_ 


VeqetatlonlDrled Aquatic Animals Data 

Filter/Smear Data Wet Weight: --------9 
Volume:DryWei9ht: -----9 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group 10: \4&5111 Run 10: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 
~'\.($~b ,

Count DatefTime: 4\~r ~ (~'t~ DetNo.: ~ Spectrum No.: _______ 

Counted by: fu 
Recount Daterrime: DetNo.: ___ Spectrum No.: 

Counted by: 

FORM 305.1. Rev.18 

http:CS-137,1.1j


Required MDC(s) , Co-60,38;CS-137,1100; 

Sample Id LS185-05 
Client Id BMS-2700-03B 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 01/28/03 12,00 

Parameter 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Framatome ANP DE&S 
Results Data Report 

Product GAMMA SPECTROMETRY 
Matrix SOOl Soil 

Units Numvalue Textvalue Datevalue 

g 785.1 
9 
9 785.1 
kg .7851 

WAT5 
SOILA.LIB 
EMPTY 

pCi 
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******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

/

LSN: L5185-05 

Sample ID: NONE Code: 0985306 

----------------------------------------~-------------------------------------
Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 13:43:53 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. 1.68E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 3876 Sec 
Sample Size .. .... 7. 85E-001 kg Real Time . 3879 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .0985306.spc 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Energy (keV)= -0.02 + 0.662*Ch + 0.OOE+OO*Ch A2 + 0.OOE+00*ChA3 04/08/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*EnA 3 03/04/2003 

Where En ~ Sqrt{Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 62.90 95.09 20 25 40 252 0.58 NET< CL 
2 74.57 112.72 98 16 20 99 0.72 a 
3 76.99 116.38 140 21 29 165 1.10 b 
4 92.49 139.80 93 24 36 217 1. 09 
5 128.91 194.82 14 20 32 180 0.44 NET< CL 
6 185.77 280.76 116 21 30 147 1. 51 
7 238.49 360.42 242 24 31 164 1. 27 
8 270.40 408.64 16 12 19 70 0.81 NET< CL 
9 295.12 445.99 106 17 22 80 1. 21 

10 338.23 511.13 81 15 20 69 1. 43 
11 351. 80 531.64 160 19 22 79 1. 55 
12 510.55 771. 52 103 15 18 49 2.08 Wide Pk 
13 583.23 881.35 121 14 15 33 1. 82 
14 609.30 920.74 152 16 18 43 1. 66 
15 726.67 1098.10 34 9 11 20 1.53 
16 860.50 1300.33 18 9 14 30 1. 07 
17 911.44 1377.30 73 11 11 21 1. 62 
18 969.06 1464.37 33 11 16 41 1.59 
19 1120.79 1693.65 36 10 12 22 2.28 
20 1460.90 2207.59 110 12 8 12 2.44 
21 1764.55 2666.42 31 7 6 5 2.91 
22 2615.34 3952.04 48 B 5 4 2.79 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1~9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File: . . EMPTY06.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keY) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 
--------------------------------~-----------------------------------------------

1 62.90 20 25 40 -26 25 42 NET<CL 
2 74.57 98 16 20 90 16 21 
3 76.99 140 21 29 130 21 29 
4 92.49 93 24 36 -13 24 40 NET<CL 
6 185.77 116 21 30 49 22 33 
7 238.49 242 24 31 221 24 32 
8 270.40 16 12 19 14 13 20 NET<CL 
9 295.12 107 17 22 93 17 23 

10 338.23 81 15 20 78 15 20 
11 351. 80 160 19 22 136 19 24 
12 510.55 103 15 18 14 15 24 NET<CL 
13 583.23 121 14 15 115 14 16 
14 609.30 152 16 18 133 16 19 
15 726.67 34 9 11 32 9 11 
17 911.44 73 11 11 68 11 12 
18 969.06 33 11 16 32 11 16 
19 1120.79 37 10 12 34 10 13 
20 1460.90 110 12 8 102 12 10 
21 1764.55 31 7 6 27 7 7 
22 2615.34 48 8 5 42 8 6 
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******************************************************************************* 
SEEKEB: LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File: ........ SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 


Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score . . . . . . . . . 0.50 I Decay Correction.......... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 
No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

2 74.57 90 Pb-212 41 3 of 6 86.53 1. 37 
Tl-208 3 5 of 9 86.47 0.86 
Pb-214 24 4 of 7 90.71 0.91 
Tl-208 6 5 of 9 86.47 0.86 

3 76.99 50 Pb-214 42 4 of 7 90.71 0.91 Split 
23 76.99 80 Pb-212 80 3 of 6 86.53 1. 37 AutoAdd 

6 185.77 49 U-235 1 of 3 100.00 1. 50 
Ra-226 1 of 1 100.00 1. 50 

7 238.49 221 Pb-212 426 3 of 6 90.16 0.90 
9 295.12 93 Pb-214 79 4 of 7 90.71 1. 41 

10 338.23 78 AcTh-228 52 3 of 36 64.99 1.15 
11 351. 80 136 Pb-214 200 4 of 7 100.00 1. 50 
13 583.23 115 Tl-208 100 5 of 9 90.33 1. 40 
14 609.30 133 Bi-214 160 3 of 33 79.37 1. 29 

Ru-103 1 of 2 5.92 0.06 LowScore 
15 726.67 32 Bi-212 1 of 13 100.00 1. 00 
16 860.50 18 Tl-20B 12 5 of 9 87.66 1. 38 
17 911.44 68 AcTh-228 78 3 of 36 76.62 1. 27 
18 969.06 32 AcTh-228 44 3 of 36 86.09 1. 36 

Sb-124 1 of 13 1. 04 0.51 
19 1120.79 34 Bi-214 30 3 of 33 79.37 1. 29 
20 1460.90 102 K-40 1 of 1 100.00 1. 50 
21 1764.55 27 Bi-214 23 3 of 33 79.37 1. 29 
22 2615.34 42 Tl-208 50 5 of 9 90.33 1. 40 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-05 


Sample 10: NONE 

Sampling Start: 01/28/2003 12:00:00 
Sampling Stop: 01/28/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . . 7.85e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 6 
Efficiency File: WT5SS006.EFF 
Eff.=1/[8.71E-03*En A -3.34E+00 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
=============================================================================== 

MEASURED or MOA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide 

Pb-212 

Pb-214 

U-235 
AcTh-228 

Tl-208 

Bi-214 

Bi-212 
K-40 
Arn-241 
Co-57 
Ce-14 4 
Ce-141 
Ra-226 
Se-75 
Page 004 

(keV) (pCi/kg 

238.63 2.64E+02 
74.81 I. D. 
77.12 1.D. 

Average:x 2.63E+02 
77.11 1. D. 

295.21 2.94E+02 
351. 92 2.50E+02 
185.72 4.21E+01 

Average:x 3.35E+02 
338.32 4.57E+02 
911.07 3.18E+02 
969.11 2.62E+02 

Average:x 3.44E+02 
583.14 3.63E+02 
860.37 4.91E+02 

2614.66 3.08E+02 
Average:x 2.96E+02 

609.31 2.82E+02 
1120.29 3.33E+02 
1764.49 3.44E+02 

727.17 3.02E+02 
1460.81 1.69E+03 

59.54 N-7.6SE+01 
122.06 N 3.4SE+00 

+- 2.93E+01 

· . .· 
+- 2.87E+01 

· 
+- 5.33E+01 
+- 3.41E+01 
+- 1. 85E+Ol 
+- 3.98E+Ol 
+- 8.89E+Ol 
+- 5.11E+01 
+- 9.08E+01 
+- 3.46E+01 
+- 4.51E+Ol 
+- 2.62E+02 
+- 5.50E+01 
+- 3.04E+01 
+- 3.48E+01 
+- 9.44E+Ol 
+- 8.31E+01 
+- 8.26E+01 
+- 1.94E+02 
+- 5.39E+01 
+- 8.85E+00 
+- 6.81E+Ol 
+- 5.85E+01 
+- 2.38E+02 
+- 1.63E+01 

MDA Flags Notes 

5.28E+01 +* 

* 

1.52E+02 +* 
9.23E+01 +* 
6.00E+01 + 

* 
2.54E+02 +* 
1.24E+02 +* 
2.79E+02 + 

* 
1.07E+02 +* 
8.46E+02 + 
1.12E+02 +* 

* 
8.70E+01 +* 
2.74E+02 +* 
2.01E+02 +* 
2.33E+02 +* 
3.67E+02 +* 
1.94E+02 x 
3.03E+01 x 
2.51E+02 x 
2.06E+02 x 
6.58E+02 x* 
5.66E+01 x 

133.54 
145.44 
186.22 
264.65 

N-1. 30E+02 
N-2.92E+Ol 
N 1.51E+03 
N 7.14E+OO 

1. 0000 

95 % 

Counting Start: 
Decay Time .. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 

Code: 0985306 

04/08/2003 13:43:53 
1. 68e+003 Hrs 

3876 Sec 
3879 Sec 

. .0985306. spc 

Oet. Limit Confidence Interval: 95 % 

(Canberra SN 6953542 Inst-1 det#6) 
(450 ml Sand in a WAT5 1.6 g/cc) 
+ 1.54E+02*EnA 6.70E-01] 02/06/1998 



-------------------------------------------------------------------------------

=============================================================================== 
MEASURED or MDA CONCENTRATIONS 

=============================================================================== 
N 

ENERGY E Concentration 
Nuclide (keV) (pCi/kg MDA Flags Notes 

Cr-51 320.08 N 1. 51E+02 +- 3.74E+02 1. 31E+03 x 
1-131 364.48 N-1.81E+03 +- 3.53E+03 1.29E+04 x 
Sb-125 427.89 N-1.39E+01 +- 2.28E+Ol 8.52E+Ol x 
Ag-108m 433.93 N 9.61E+00 +- 7.36E+00 2.46E+01 x 
Be-7 477.59 N 1.39E+02 +- 1.53E+02 5.26E+02 x 
La-140 487.03 N 9.96E+02 +- 6.32E+02 2.08E+03 x 
Ru-103 497.08 N 3.76E+01 +- 2.71E+01 9.03E+Ol x 
Ba-140 537.32 N-5.11E+02 +- 1. 25E+03 4.66E+03 x 
Cs-134 604.70 N 1.87E+Ol +- 3.75E+01 1.25E+02P x PIC 
Ru-106 621. 84 N-6.19E+01 +- 1.01E+02 3.75E+02 x 
Cs-137 661.65 N 2.30E+00 +- 8.91E+OO 3.21E+01 x 
Zr-95 724.18 N-1.56E+02 +- 6.15E+01 2.58E+02L x LHROI 
Nb-95 765.79 N-3.68E+01 +- 3.49E+01 1.35E+02 x 
Co-58 810.76 N-2.86E+01 +- 1. 30E+01 5.72E+01 x 
Mn-54 834.83 N 1.42E+00 +- 9.52E+00 3.48E+01 x 
Ag-llOm 884.67 N O.OOE+OO +- 1. 23E+01 4.62E+01 x 
Fe-59 1099.22 N 2.78E+01 +- 4.20E+01 1.50E+02 x 
Zn-65 1115.52 N 3.44E+Ol +- 4.78E+01 1.62E+02P x PIC 
Co-60 1332.49 N 5.l1E+00 +- 8.17E+00 2.97E+01 x 
Sb-124 1691. 02 N-1.78E+01 +- 3.56E+01 1.48E+02 x 

MEASURED TOTAL: 5.04E+03 +- 6.96E+02 pCi/kg 
NOTE: *. N/S>3 #: Net<-3R 

===============================================================;=;============= 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 62.90 95.09 -26 25 42 252 0.58 Deleted 
4 92.49 139.80 -13 24 40 217 1. 09 Deleted 
5 128.91 194.82 14 20 32 180 0.44 Deleted 
8 270.40 408.64 14 13 20 70 0.81 Deleted 

12 510.55 771. 52 14 15 24 49 2.08 Deleted 
=============================================================================;= 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# {keV} CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

24 59.54 90.01 -24N 17 28 163 1.13 NET< CL 
25 122.06 184.48 6N 15 24 119 1.12 NET< CL 
26 133.54 201.83 -28N 15 26 134 1.13 NET< CL 
27 145.44 219.81 -7N 15 25 118 1.13 NET< CL 
28 186.22 281. 43 106N 17 22 96 1.15 
29 264.65 399.95 5N 11 18 63 1. 21 NET< CL 
30 320.08 483.70 4N 10 16 47 1. 25 NET< CL 
31 364.48 550.80 -SN 10 16 50 1. 29 NET< CL 
32 427.89 646.62 -5N 8 14 36 1. 35 NET< CL 
33 433.93 655.74 llN 8 13 30 1. 36 NET< CL 
34 477.59 721. 72 7N 8 12 26 1. 40 NET< CL 
35 487.03 735.98 12N 8 11 23 1. 40 
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--------------------------------------------------------------------------------

=============================================================================:= 
NET/MDA PEAK RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

36 497.08 751.17 lIN 8 12 26 1. 41 NET< CL 
37 537.32 811.97 -3N 8 13 29 1. 45 NET< CL 
38 604.70 913.79 17N 35 57 51 1. 51 NET< CL 

PIC 
39 621.84 939.69 -5N 9 15 37 1. 53 NET< CL 
40 661.65 999.85 2N 7 12 27 1. 57 NET< CL 
41 724.18 1094.33 -29N 11 23 47 1. 62 NET< CL 

LHRoi 
42 765.79 1157.21 -8N 8 13 31 1. 66 NET< CL 
43 810.76 1225.16 -12N 5 11 21 1. 70 NET< CL 
44 834.83 1261. 54 1N 7 11 22 1. 72 NET< CL 
45 884.67 1336.85 ON 6 10 17 1. 76 NET< CL 
46 1099.22 1661. 05 4N 5 8 12 1. 92 NET< CL 
47 1115.52 1685.68 ION 13 22 38 1. 93 NET< CL 

PIC 
48 1332.49 2013.54 3N 5 7 10 2.08 NET< CL 
49 1691.02 2555.31 -2N 4 7 9 2.26 NET< CL 

c:\seeker\Results\L5185-05.RES Analysis Results Saved. 
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******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


*******************************'k********************* ************************** 
Sample ID: NONE 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 13:43:53 
Sampling Stop: 01/28/2003 12:00:00 Decay Time .. 1.68E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .. 3876 Sec 
Sample Size .. .... 7.85E-01 kg Real Time .. 3879 Sec 
Collection Efficiency . . 1.0000 Spectrum File .0985306.spc 

Detector #: 6 
Energy(keV)= -0.02 + 0.662*Ch + 0.00E+00*Ch A2 + 0.00E+00*Ch A3 04/08/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 + 3.59E-03*EnA3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 8.71e-03*EnA-3.34e+00 + 1.54e+02*EnA 6.70e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

Pb-212 2.64E+02 2.93E+Ol < 5.28E+Ol 2.48E+01 1. OOE+OO MEAS + 
Pb-214 2.63E+02 2.87E+Ol < 9.23E+01 4.37E+01 1. OOE+OO MEAS + 
U-235 4.21E+01 1.85E+Ol < 6.00E+Ol 2.88E+01 1. OOE+OO MEAS + 
AcTh-228 3.35E+02 3.98E+Ol < 1.24E+02 5.55E+01 1. OOE+OO MEAS + 
Tl-208 3.44E+02 3.46E+Ol < 1.07E+02 4.60E+Ol 1. OOE+OO MEAS + 
Bi-214 2.96E+02 3.04E+Ol < B.70E+01 4.06E+Ol 1.00E+00 MEAS + 
Bi-212 3.02E+02 8.26E+Ol < 2.33E+02 1. 04E+02 1.00E+00 MEAS + 
K-40 1. 68E+03 1.94E+02 < 3.67E+02 1.61E+02 1.00E+00 MEAS + 
Am-241 -7.65E+01 5.39E+Ol < 1.94E+02 9.24E+Ol 1.OOE+00 NET 
Co-57 3.45E+00 8.85E+OO < 3.03E+Ol 1. 44E+Ol 8.36E-01 NET 
Ce-144 -1.30E+02 6.81E+01 < 2.51E+02 1.19E+02 8.43E-01 NET 
Ce-141 -2.92E+Ol 5.85E+Ol < 2.06E+02 9.79E+01 2.24E-01 NET 
Ra-226 1.51E+03 2.38E+02 < 6.58E+02 3.10E+02 1. OOE+OO NET 
Se-75 7.14E+00 1. 63E+Ol < 5.66E+Ol 2.64E+Ol 6.67E-Ol NET 
Cr-51 1.51E+02 3.74E+02 < 1.31E+03 6.02E+02 1. 73E-01 NET 
I-131 -1.81E+03 3.53E+03 < 1.29E+04 5.96E+03 2.38E-03 NET 
Sb-125 -1.39E+Ol 2.28E+Ol < 8.52E+Ol 3.88E+Ol 9.53E-Ol NET 
Ag-108m 9.61E+00 7.36E+00 < 2.46E+Ol 1.llE+01 9.99E-01 NET 
Be-7 1.39E+02 1. 53E+02 < 5.26E+02 2.36E+02 4.03E-01 NET 
La-140 9.96E+02 6.32E+02 < 2.08E+03 9.26E+02 2.24E-02 NET 
Ru-103 3.76E+Ol 2.71E+Ol < 9.03E+Ol 4.07E+01 2.91E-01 NET 
Ba-140 -5.11E+02 1.25E+03 < 4.66E+03 2.11E+03 2.24E-02 NET 
Cs-134 1.87E+Ol 3.75E+01 < 1.25E+02 6.12E+01 9.38E-01 NET 
Ru-106 -6.19E+Ol 1.01E+02 < 3.75E+02 1. 72E+02 8.76E-01 NET 
Cs-137 2.30E+00 8.91E+00 < 3.21E+Ol 1. 44E+01 9.96E-01 NET 
Zr-95 -1.56E+02 6.15E+01 < 2.58E+02 1.22E+02 4.68E-01 NET 
Nb-95 -3.68E+Ol 3.49E+01 < 1. 35E+02 6.12E+Ol 2.50E-Ol NET 
Co-58 -2.85E+Ol 1.30E+01 < 5.72E+Ol 2.54E+Ol 5.03E-Ol NET 
Mn-54 1. 42E+00 9.52E+00 < 3.48E+Ol 1. 55E+Ol 8.56E-01 NET 
Ag-llOm O.OOE+OO 1.23E+01 < 4.62E+Ol 2.03E+01 8.23E-01 NET 
Fe-59 2.78E+Ol 4.20E+01 < 1.50E+02 6.47E+01 3.37E-01 NET 
Zn-65 3.44E+Ol 4.78E+01 < 1.62E+02 7.64E+01 8.20E-01 NET 
Co-60 5.11E+00 8.17E+00 < 2.97E+Ol 1. 25E+01 9.75E-01 NET 
Sb-124 -1. 78E+Ol 3.56E+01 < l. 48E+02 6.22E+01 4.46E-01 NET 
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---------------------------------

Activity Units: pCi/kg 
Nuclid~ Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

PERFORMED BY: ___________________________ 

REVIEWED BY: 
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--------------

-------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L:.::5;..;,.18.::;5-0::...::.;6~________ Count by Date: _________ 
(if required) 

Client: Duratek Inc 
~~~~----------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS-2700-040 

Collect Start DatelTime: 


Collect Stop DatelTime: 01-28-03 12:00 

~~~~~---------

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,l.1; C0-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

_____ g/mLDensity: Total Sample Weight: -----g
(if required) (if required) 

Total Sample Weight: Wet Weight: -----g --------g
(if required) 

Dry Weight:Aliquot Weight: ------9-------g 
Aliquot Weight: _Z~~.:;.:..'2....J...f·{_g

VeqetatlonlDrled Aquatic Animals Data 

Filter/Smear DataWet Weight: -----9 
Volume:Dry Weight: -----g 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMATION 

g
Count DatelTime: DetNo.: ___ Spectrum No.: b~ B! ;D~ 

Counted by: 


Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 


Counted by: 


FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,l100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5185-06 
BMS-2700-040 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

,01/28/03 12,00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

782.4 

782.4 
.7824 

WAT5 
SOILA.LIB 
EMPTY 
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L5185-06 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5185-06 

Sample ID: NONE Code: 0985308 

---------------------------------------~--------------------------------------
Sampling Start: 01/28/2003 12:00:00 I Counting Start: 04/08/2003 13:44:37 
Sampling Stop: 01/28/2003 12:00:00 I Decay Time. 1.68E+003 Hrs 
Buildup Time. . . . . . O.OOE+OOO Hrs I Live Time 3232 Sec 
Sample Size ....... 7.82E-001 kg I Real Time. 3235 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File. . .0985308.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= 0.08 + 0.663*Ch + 0.00E+OO*Ch A2 + O.00E+00*Ch A 3 04/08/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA2 + 0.00E+OO*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.09 95.10 19 15 24 110 0.56 NET< CL 
2 77.04 116.14 51 21 32 173 1. 03 
3 87.11 131.34 34 11 15 56 0.63 a 
4 92.32 139.21 105 21 31 151 1. 82 b Wide Pk 
5 185.83 280.34 35 16 24 93 1. 42 
6 238.31 359.54 164 22 29 124 1. 43 
7 294.92 444.97 41 15 22 79 1.10 
8 338.20 510.30 11 13 20 63 0.59 NET< CL 
9 351.82 530.85 86 15 19 56 1. 46 

10 510.43 770.24 96 14 16 40 3.28 Wide Pk 
11 582.88 879.58 82 11 12 22 1. 89 
12 609.22 919.34 77 12 13 29 1. 45 
13 911.12 1374.98 56 8 6 6 1. 64 
14 969.57 1463.18 30 9 12 21 1. 54 
15 1460.69 2204.39 84 11 9 11 1. 78 
16 1763.83 2661. 91 18 5 5 4 1. 67 
17 2614.16 3945.26 38 6 3 1 2.14 
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L5185-06 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File: . . . EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 
-------------------------------_._---------------------------------------------­

1 63.09 19 15 24 4 15 25 NET<CL 
2 77.04 51 21 32 42 21 32 
3 87.11 34 11 15 28 11 16 
4 92.32 105 21 31 69 21 32 
5 185.83 35 16 24 16 16 25 NET<CL 
6 238.31 165 22 29 150 22 30 
7 294.92 41 15 22 27 15 23 
8 338.20 11 13 20 8 13 20 NET<CL 
9 351.82 87 15 19 66 15 21 

10 510.43 96 14 16 15 14 22 NET<CL 
11 582.88 82 11 12 77 12 12 
12 609.22 77 12 13 59 12 15 
13 911.12 57 8 6 53 8 7 
14 969.57 30 9 12 28 9 12 
15 1460.69 84 11 9 77 11 10 

,­16 1763.83 18 ,) S 14 5 6 
17 2614.16 38 6 3 33 6 5 
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L5185-06 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File: ........ SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 


Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score . . . . . . . . . 0.55 I Decay Correction.......... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 77.04 42 Pb-212 52 3 of 6 100.00 1. 50 
Pb-214 19 3 of 7 89.93 1. 40 

3 87.11 0 Cd-109 1 of 1 100.00 1. 50 Split 
19 87.11 27 Pb-212 27 3 of 6 100.00 1. 50 AutoAdd 

4 92.32 51 Th-234 1 of 2 58.74 0.59 Split 
18 92.32 18 AcTh-228 18 3 of 36 47.43 0.97 AutoAdd 

6 238.31 150 Pb-212 135 3 of 6 100.00 1. 50 
7 294.92 27 Pb-214 40 3 of 7 100.00 1. 50 
9 351.82 66 Pb-214 59 3 of 7 100.00 1. 50 

11 582.88 77 Tl-208 74 2 of 9 84.37 1. 34 
12 609.22 59 Bi-214 85 2 of 33 80.44 1. 30 

Ru-l03 1 of 2 5.92 0.06 LowScore 
13 911.12 53 AcTh-228 58 3 of 36 62.73 1.13 
14 969.57 28 AcTh-228 32 3 of 36 75.16 1.25 

Sb-124 1 of 13 1. 04 0.01 LowScore 
15 1460.69 77 K-40 1 of 1 100.00 1. 50 
16 1763.83 14 Bi-214 10 2 of 33 80.44 1. 30 
17 2614.16 33 Tl-208 34 2 of 9 84.37 1. 34 
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L5185-06 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5185-06 


Sample ID: NONE 

Sampling Start: 01/28/2003 12:00:00 
Sampling Stop: 01/28/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . • . 7.82e-001 kg 
Collection Efficiency 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . . 
Spectrum File 
Type I & II 

Code: 0985308 

04/08/2003 13:44:37 
1.68e+003 Hrs 

3232 Sec 
3235 Sec 

.0985308.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WTSSS008.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.18E-03*En A -3.49E+00 + 1.43E+02*EnA 6.59E-01] 02/09/1998 

Library File: ...... SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide 

Pb-212 

Cd-109 
Th-234 
Ra-226 
Pb-214 

Tl-208 

Bi-214 

AcTh-228 

K-40 
Aro-241 
Co-57 
Ce-144 
Ce-141 
Se-75 
Cr-51 
1-131 
Page 004 

(keV) {pCi/kg 

238.63 2.03E+02 
77.12 1. D. 
87.30 1. D. 
88.03 1. D. 
92.59 S.14E+02 

186.22 N 2.50E+02 
Average:x 1. 28E+02 

295.21 9.82E+01 
351.92 1. 37E+02 

Average:x 2.71E+02 
583.14 2.7SE+02 

2614.66 2.64E+02 
Average:x 1. 49E+02 

609.31 1. 41E+02 
1764.49 2.03E+02 
Average:x 2.73E+02 

911.07 2.79E+02 
969.11 2.53E+02 

93.35 LD. 
1460.81 1. 41E+03 

59.54 N-1.10E+02 
122.06 N 1.77E+01 
133.54 N-6.18E+Ol 
145.44 N-3.64E+Ol 
264.65 N 2.59E+01 
320.08 N-1. 57E+02 
364.48 N-6.14E+02 

MDA Flags Notes 

+- 2.96E+01 9.12E+01 +* 

. 
. . 

+- 3.72E+02 1. 23E+03 + 
+- 2.56E+02 8.S9E+02 x 
+- 2.71E+01 · . . * · 
+- 5.41E+01 1.77E+02 + 
+- 3.13E+01 9.23E+01 +* 
+- 3.21E+01 * ·· +- 4.10E+01 9.68E+01 +* 
+- 5.18E+01 9.90E+01 +* 
+- 2.67E+01 * · · 
+- 2.86E+Ol 7.87E+Ol +* 
+- 7.38E+01 2.05E+02 + 
+- 3.85E+01 * · . · +- 4.35E+01 8.36E+01 +* 
+- 8.23E+Ol 2.45E+02 +* 

. . . .· · +- 1.94E+02 4.06E+02 +* 
+- 4.98E+01 1.86E+02 x 
+- 8.96E+00 2.90E+01 x 
+- 6.80E+01 2.45E+02 x 
+- 6.00E+01 2.13E+02 x 
+- 1.52E+Ol 4.95E+01 x 
+- 3.50E+02 1.30E+03 x 
+- 3.35E+03 1.22E+04 x 



-------------------------------------------------------------------------------

---------------------------------------------------------------------

L5185-06 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
==================;============================================================ 

N 
ENERGY E Concentration 

Nuclide (keY) {pCi/kg MDA Flags Notes 

Sb-125 427.89 N-1.36E+01 +- 2.46E+01 9.22E+01 x 

433.93 N-3.29E-Ol +- 7.98E+OO 2.90E+Ol x
Ag-I08m 

Be-7 477.59 N 3.74E+00 +- 1.72E+02 6.24E+02 x 

La-140 487.03 N-1.56E+02 +- 6.87E+02 2.55E+03 x 

Ru-103 497.08 N-S.SSE+OO +- 2.51E+01 9.50E+01 x 

Ba-140 537.32 N 1.lSE+03 +- 1. 14E+03 3.92E+03 x 

Cs-134 604.70 N-S.37E+00 +- 4.13E+01 1. 40E+02P x PIC 

Ru-106 621. 84 N 9.14E+01 +- 8.76E+01 3.00E+02 x 

Cs-137 661.65 N-4.14E+OO +- 8.39E+OO 3.24E+Ol x 

Zr-95 724.18 N 1.21E+01 +- 4.62E+Ol 1. 66E+02 x 

Nb-95 765.79 N 2.31E+01 +- 3.34E+01 1.1SE+02 x 

Co-58 810.76 N-3.20E+Ol +- 1. 41E+Ol 6.28E+01 x 

Mn-54 834.S3 N-1.59E+00 +- 7.29E+OO 2.S9E+Ol x 


884.67 N-2.37E+OO +- 1.23E+01 4.76E+01 x
Ag-ll0m 
Fe-59 1099.22 N 1.29E+Ol +- 4.71E+01 1. 74E+02 x 

Zn-65 1115.52 N-3.37E+01 +- 2.48E+01 1. 01E+02 x 

Co-60 1332.49 N-5.70E+OO +- 7.36E+00 3.17E+Ol x 

Sb-124 1691. 02 N 3.57E+01 +- 3.55E+Ol 1.26E+02 x 


MEASURED TOTAL: 2.95E+03 +- 7.21E+02 pCi/kg 
NOTE: * : N/S>3 :/1:: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

:/I: (keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.09 95.10 4 15 25 110 0.56 Deleted 
8 338.20 510.30 8 13 20 63 0.59 Deleted 


10 510.43 770.24 15 14 22 40 3.28 Deleted 

=============::================================================================ 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# ( keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

5 185.83 280.34 16N 16 25 93 1. 42 NET< CL 
20 59.54 89.74 -31N 14 25 114 1. 24 NET< CL 
21 122.06 184.09 27N 14 21 SO 1. 29 
22 133.54 201.42 -12N 13 22 93 1. 30 NET< CL 
23 145.44 219.38 -SN 14 23 95 1. 31 NET< CL 
24 264.65 399.30 16N 9 14 36 1. 39 
25 320.08 482.95 -4N 8 14 33 1. 43 NET< CL 
26 364.48 549.96 -2N 8 14 32 1. 46 NET< CL 
27 427.89 645.66 -4N S 13 30 1. 50 NET< CL 
28 433.93 654.78 -ON 8 13 30 1. 51 NET< CL 
29 477.59 720.67 ON 8 13 27 1. 53 NET< CL 
30 487.03 734.92 -2N 7 12 26 1. 54 NET< CL 
31 497.08 750.09 -2N 7 11 25 1. 55 NET< CL 
32 537.32 810.S2 7N 6 9 18 1. 57 NET< CL 
33 604.70 912.51 -7N 34 57 50 1. 62 NET< CL 
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L5185-06 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

PIC 
34 621. 84 938.38 7N 7 10 19 1. 63 NET< CL 
35 661. 65 998.46 -3N 6 10 20 1. 66 NET< CL 
36 724.18 1092.83 2N 8 12 28 1. 70 NET< CL 
37 765.79 1155.63 4N 6 10 18 1. 73 NET< CL 
38 810.76 1223.50 -12N 5 10 20 1. 76 NET< CL 
39 834.83 1259.83 -IN 5 8 11 1. 77 NET< CL 
40 884.67 1335.05 -IN 5 9 14 1. 81 NET< CL 
41 1099.22 1658.85 2N 5 9 14 1. 95 NET< CL 
42 1115.52 1683.45 -9N 6 11 23 1. 96 NET< CL 
43 1332.49 2010.91 -3N 4 7 9 2.10 NET< CL 
44 1691.02 2552.02 4N 4 5 4 2.34 NET< CL 
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L5185-06 analyzed by emm1461 on 04/08/2003 
*****************************~.************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample 1D: NONE 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 13:44:37 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. . 1.68E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 3232 Sec 
Sample Size .. .... 7.B2E-Ol kg Real Time .. 3235 Sec 
Collection Efficiency . . 1.0000 Spectrum File .0985308.spc 

Detector #: 8 
Energy (keV)= 0.08 + 0.663*Ch + 0.00E+OO*Ch A2 + O.00E+00*Ch A 3 04/08/2003 
FWHM (keV) 1.19 + O.002*En + 6.36E-04*EnA2 + 6.36E-04*EnA3 03/07/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT5SS00S.EFF (450 ml Sand in a WAT5 1.6 glee) 
Eff.=1/[ 5.18e-03*EnA-3.4ge+OO + 1.43e+02*EnA 6.5ge-Ol] 02/09/1998 

Library File: SOlLA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

Pb-212 2.03E+02 2.96E+Ol < 9.12E+Ol 4.38E+Ol 1. OOE+OO MEAS + 
Th-234 5.14E+02 3.72E+02 < 1.23E+03 6.01E+02 9.98E-Ol MEAS + 
Ra-226 2.50E+02 2.56E+02 < 8.59E+02 4.08E+02 1.OOE+OO NET 
Pb-214 1.2SE+02 2.71E+Ol < 9.23E+Ol 4.33E+Ol 9.98E-Ol MEAS + 
Tl-208 2.71E+02 3.21E+Ol < 9.68E+Ol 3.86E+Ol 1. OOE+OO MEAS + 
Bi-214 1.49E+02 2.67E+Ol < 7.S7E+Ol 3.61E+Ol 9.98E-Ol MEAS + 
AcTh-228 2.73E+02 3.8SE+Ol < S.36E+Ol 3.47E+Ol 1.OOE+OO MEAS + 
K-40 1.41E+03 1.94E+02 < 4.06E+02 1. 78E+02 1.OOE+OO MEAS + 
Am-241 1.10E+02 4.98E+Ol < 1.86E+02 8.BIE+Ol 1. OOE+OO NET 
Co-57 1.77E+Ol B.96E+OO < 2.90E+Ol 1.36E+Ol 8.36E-Ol NET 
Ce-144 -6.1SE+Ol 6.79E+Ol < 2.4SE+02 1.16E+02 8.43E-Ol NET 
Ce-141 -3.64E+01 6.00E+Ol < 2.14E+02 1.01E+02 2.24E-Ol NET 
Se-75 2.S9E+Ol 1.S2E+Ol < 4.95E+Ol 2.26E+Ol 6.67E-Ol NET 
Cr-51 -1. 57E+02 3.S0E+02 < 1.30E+03 5.91E+02 1. 73E-Ol NET 
I-131 -6.14E+02 3.34E+03 < 1.22E+04 5.56E+03 2.38E-03 NET 
Sb-125 -1.36E+Ol 2.46E+Ol < 9.22E+Ol 4.19E+Ol 9.53E-Ol NET 
Ag-I0Sm -3.29E-Ol 7.98E+OO < 2.90E+Ol 1. 31E+Ol 9.99E-Ol NET 
Be-7 3.74E+OO 1.72E+02 < 6.24E+02 2.82E+02 4.03E-Ol NET 
La-HO -1.56E+02 6.87E+02 < 2.S5E+03 1. 15E+03 2.24E-02 NET 
Ru-l03 8.88E+OO 2.S1E+Ol < 9.S0E+Ol 4.24E+Ol 2.91E-Ol NET 
Ba-140 1.lSE+03 1.14E+03 < 3.92E+03 1.71E+03 2.24E-02 NET 
Cs-134 -B.37E+OO 4.13E+Ol < 1.40E+02 6.82E+Ol 9.38E-Ol NET 
Ru-l06 9.14E+Ol 8.76E+Ol < 3.00E+02 1.32E+02 8.76E-Ol NET 
Cs-137 -4.14E+OO 8.39E+OO < 3.24E+Ol 1.44E+Ol 9.96E-Ol NET 
Zr-95 1.21E+Ol 4.62E+Ol < 1.66E+02 7.46E+Ol 4.68E-Ol NET 
Nb-95 2.31E+Ol 3.34E+Ol < 1.lBE+02 5.20E+Ol 2.50E-Ol NET 
Co-58 -3.20E+Ol 1.41E+Ol < 6.28E+Ol 2.78E+Ol 5.04E-Ol NET 
Mn-54 -1. 59E+00 7.29E+OO < 2.89E+Ol 1. 23E+Ol 8.S6E-Ol NET 
Ag-llOm -2.37E+OO 1.23E+Ol < 4.76E+Ol 2.06E+Ol 8.23E-Ol NET 
Fe-59 1.29E+Ol 4.71E+Ol < 1.74E+02 7.56E+Ol 3.37E-Ol NET 
Zn-65 -3.37E+Ol 2.48E+Ol < 1.01E+02 4.51E+Ol 8.20E-Ol NET 
Co-60 -S.70E+OO 7.36E+OO < 3.17E+Ol 1. 33E+Ol 9.75E-Ol NET 
Sb-124 3.S7E+Ol 3.5SE+Ol < 1.26E+02 4.96E+Ol 4.46E-Ol NET 
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L5185-06 analyzed by emm1461 on 04/08/2003 
Activity Units: pCi/kg 
N?cl{de Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

PERFORMED BY: ___________________________ 


REVIEWED BY: ___________________________ 
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-----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:L::::5:..,:.1;:;,;85::;..·.:,.07:-________ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~--------------- (if required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: Soli 

Sample Description: BMS-2700·058 

Collect Start Datemme: 

Collect Stop Datemme: ...,;;0;..,.:1....:-2:.,::8"""-0:;.,;;3;,...,.1;.;;:2;.;,;:0:;.,;;0________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolldlSedlmentlSol1 

_______ 9/ LDensity: m Total Sample Weight: -------9 
(if required) (if required) 

Total Sample Weight: -------.g Wet Weight: -----9(if required) 

Dry Weight:Aliquot Weight: -----g------g 
Aliquot Weight: -t..7.-.U..::..:.:l..J...·/__9 

Vegetatlon/Dried Aquatic Animals Data 

Fllter/Smear DataWet Weight: -----9 
Volume:Dry Weight: -----9 
Units:

Aliquot Weight: -----9 

Sample Geometry: 

Work Group 10: Run 10: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count Datemme: 41C\u~@ {A~1) DetNo.: ___ Spectrum No.: 
\\ 

Counted by: ~ 

Recount Datemme: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP OE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,llOO; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS18S-07 
BMS-2700-0S8 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

01/28/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

762.1 

762.1 
.7621 

WATS 
SOILA.LIB 
EMPTY 
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L5185-07 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
J 


LSN: L5185-07 

Sample 1D: SOIL/SEDI Duratek Inc Code: 0985708 

J 

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

Sampling Start: 01/28/2003 12:00:00 I Counting Start: 04/08/2003 14:49:51 
Sampling Stop: 01/28/2003 12:00:00 I Decay Time. 1.68E+003 Hrs 
Buildup ~ime.. ... O. OOE+OOO Hrs y Live T~me . . . 4000 Sec 
Sample S~ze .. .... 7. 62E-OOI kg I Real T~me . . . 4003 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ... .0985708.spc 

Detector #: 8 (Detector 8. Canberra GC4019 SN 6953489) 
Energy(keV)= 0.08 + 0.663*Ch + 0.00E+00*Ch A 2 + 0.00E+OO*ChA3 04/08/2003 
FWHM(keV) = 1.19 + O.002*En + 6.36E-04*EnA2 + 0.00E+00*EnA3 03/07/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

==================================================;==========;================= 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.55 95.79 23 26 42 255 0.83 NET< CL 
2 74.48 112.28 96 20 28 158 1.19 a 
3 76.84 115.85 101 20 28 158 1.19 b 
4 86.94 131.09 12 21 34 214 0.32 NET< CL 
5 92.79 139.93 73 23 36 216 1. 68 
6 186.31 281.07 32 22 35 177 1. 39 NET< CL 
7 209.03 315.36 8 17 27 125 0.42 NET< CL 
8 238.49 359.82 302 21 19 74 1.15 a 
9 241.22 363.93 86 19 27 119 1. 82 b 

10 295.09 445.23 87 17 24 91 1.17 
11 338.29 510.43 67 16 23 75 1. 69 
12 351.83 530.87 152 18 22 74 1.32 
13 510.73 770.69 103 16 19 61 2.29 Wide Pk 
14 582.97 879.71 131 15 16 40 1.59 
15 609.24 919.36 143 16 17 49 1. 51 
16 911.23 1375.13 80 12 13 25 1. 63 
17 968.97 1462.28 26 11 15 37 1. 69 
18 1120.42 1690.84 44 9 11 16 3.63 Wide Pk 
19 1460.80 2204.56 393 21 10 16 2.17 
20 1764.59 2663.05 30 7 7 7 1. 63 
21 2614.58 3945.88 61 9 6 7 2.17 
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-------------------------------------------------------------------------------

L5185-07 analyzed by emml461 on 04/08/2003 
******************************************************************************* 

SEEKER· B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File: . . EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.55 23 26 42 5 26 42 NET<CL 
2 74.48 96 20 28 89 20 28 
3 76.84 101 20 28 90 20 29 
4 86.94 12 21 34 4 21 35 NET<CL 
5 92.79 73 23 36 29 23 37 NET<CL 
6 186.31 32 22 35 8 22 36 NET<CL 
8 238.49 302 21 19 284 21 21 
9 241.22 86 19 27 78 19 28 

10 295.09 87 17 24 70 17 25 
11 338.29 67 16 23 63 16 23 
12 351.83 153 18 22 127 18 24 
13 510.73 103 16 19 2 16 26 NET<CL 
14 582.97 131 15 16 126 15 17 
15 609.24 143 16 17 121 16 19 
16 911. 23 80 12 13 77 12 13 
17 968.97 26 11 15 23 11 16 
18 1120.42 45 9 11 41 9 11 
19 1460.80 393 21 10 384 21 11 
20 1764.59 30 7 7 25 7 8 
21 2614.58 61 9 6 55 9 8 
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L5185-07 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER' LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File: ........ SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 


Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score . . . . . . . . . 0.50 I Decay Correction.......... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.48 89 Pb-212 55 3 of 6 86.53 1.37 
Tl-208 4 4 of 9 81.13 0.81 
Pb-214 25 5 of 7 100.00 1. 00 
Tl-208 7 4 of 9 81.13 0.81 

3 76.84 90 Pb-214 41 5 of 7 100.00 1.50 
Tl-208 7 4 of 9 81.13 0.81 
Pb-212 101 3 of 6 90.16 1. 40 

8 238.49 284 Pb-212 307 3 of 6 90.16 1. 40 
9 241.22 78 Pb-214 34 5 of 7 100.00 1.50 

La-140 1 of 15 0.40 0.00 LowScore 
10 295.09 70 Pb-214 86 5 of 7 100.00 1.50 
11 338.29 63 AcTh-228 52 3 of 36 76.62 1.27 
12 351.83 127 Pb-214 186 5 of 7 100.00 1. 50 
14 582.97 126 Tl-208 126 4 of 9 84.75 1. 35 
15 609.24 121 Bi-214 168 3 of 33 100.00 1.50 

Ru-103 1 of 2 5.92 0.06 LowScore 
16 911. 23 77 AcTh-228 59 3 of 36 76.62 1. 27 
17 968.97 23 AcTh-228 45 3 of 36 100.00 1. 50 

Sb-124 1 of 13 1. 04 0.51 
18 1120.42 41 8i-214 27 3 of 33 74.63 1.25 
19 1460.80 384 K-40 1 of 1 100.00 1. 50 
20 1764.59 25 8i-214 22 3 of 33 83.70 1.34 
21 2614.58 55 Tl-208 55 4 of 9 84.75 1. 35 
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L5185-07 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER, FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-07 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 
Sampling Stop: 01/28/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 7.62e-001 kg 
Collection Efficiency 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 

Code: 0985708 

04/08/2003 14:49:51 
1.68e+003 Hrs 

4000 Sec 
4003 Sec 

.0985708.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WT5SS008.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=1/[S.18E-03*EnA -3.49E+00 + 1.43E+02*EnA 6.59E-01] 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5185-07.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide 

Pb-212 

Pb-214 

AcTh-228 

Tl-20S 

Bi-214 

Am-241 
Co-57 
Ce-144 
Ce-141 
Ra-226 
Se-75 
Cr-51 
Page 004 

(keV) {pCi/kg 

238.63 3.20E+02 
74.81 I. D. 

Average:x 2.30E+02 
77.11 1. D. 

241.98 5.25E+02 
295.21 2.09E+02 
351. 92 2.19E+02 

Average:x 2.98E+02 
338.32 3.47E+02 
911.07 3.31E+02 
969.11 1.7SE+02 

Average:x 3.71E+02 
583.14 3.71E+02 

2614.66 3.70E+02 
Average:x 2.61E+02 

609.31 2.40E+02 
1120.29 3.73E+02 
1764.49 2.98E+02 
1460.81 S.S8E+03 

59.54 N-l.09E+02 
122.06 N-3.26E+OO 
133.54 N-5.13E+01 
145.44 N-6.31E+Ol 
186.22 N 8.25E+02 
264.65 N 1. 61E+Ol 
320.08 N-6.74E+02 

+- 2.36E+01 . . . 
+- 2.65E+01 

. . . 
+- 1. 29E+02 
+- 5.1SE+01 
+- 3.17E+01 
+- 3.S7E+01 
+- 8.77E+Ol 
+- 5.10E+01 
+- 8.03E+01 
+- 3.S4E+01 
+- 4.44E+01 
+- 5.88E+01 
+- 2.78E+01 
+- 3.17E+Ol 
+- 8.44E+01 
+- 8.04E+01 
+- 3.17E+02 
+- 5.50E+01 
+- 9.38E+OO 
+- 7.43E+01 
+- 6.22E+Ol 
+- 2.20E+02 
+- 1. 68E+Ol 
+- 4.31E+02 

MDA Flags Notes MDC 

6.70E+01 +* 

* · · · 
· 

3.95E+02 +* 
1.57E+02 +* 
8.71E+01 +* 

* · · · · 
2.65E+02 +* 
1.25E+02 +* 
2.56E+02 + 

*· · · 
1. 05E+02 +* 
1. 21E+02 +* 

* · · 
8.09E+01 +* 
2.26E+02 +* 
2.11E+02 +* 
3.74E+02 +* 
1.98E+02 x 
3.27E+Ol x 
2.61E+02 x 
2.20E+02 x 
6.71E+02 x* 
5.66E+Ol x 
1. 60E+03 x 

K-40 



L5185-07 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

I-131 364.48 N-4.26E+03 +- 3.68E+03 1.37E+04 x 
Sb-125 427.89 N-9.99E+00 +- 2.60E+01 9.43E+01 x 
Ag-I08m 433.93 N-1.58E+Ol +- 7.17E+00 2.86E+01 x 
Be-7 477.59 N 3.11E+Ol +- 1.53E+02 5.48E+02 x 
La-140 487.03 N-4.28E+02 +- 7.51E+02 2.75E+03 x 
Ru-l03 497.08 N 2.21E+Ol +- 2.43E+01 8.35E+01 x 
Ba-140 537.32 N 4.73E+02 +- 1.14E+03 4.07E+03 x 
Cs-134 604.70 N-2.90E+Ol +- 3.54E+01 1. 21E+02P x PIC 
Ru-l06 621.84 N 5.42E+Ol +- 8.46E+Ol 2.96E+02 x 
Cs-137 661.65 N-l.14E+Ol +- 9.43E+00 3.63E+Ol x Y. • 
Zr-95 724.18 N-4.53E+Ol +- 4.80E+01 1. 79E+02 x 
Nb-95 765.79 N 3.05E+Ol +- 3.35E+01 1.15E+02 x 
Co-58 810.76 N 1.99E+Ol +- 1.61E+Ol 5.43E+01 x 
Mn-54 834.83 N-l.32E+OO +- 8.85E+OO 3.30E+01 x 
Ag-llOm 884.67 N-9.82E+OO +- 1.29E+01 5.01E+01 x 
Fe-59 1099.22 N O.OOE+OO +- 5.39E+Ol 1.97E+02 x 
Zn-65 1115.52 N 4.45E+01 +- 3.98E+Ol 1. 33E+02P x PIC 
Co-60 1332.49 N-9.46E+OO +- 7.72E+00 3.27E+01 x Y. 
Sb-124 1691.02 N-2.47E+OO +- 2.12E+01 9.35E+01 x 

MEASURED TOTAL: 8.19E+03 +- 6.88E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.55 95.79 5 26 42 255 0.83 Deleted 
4 86.94 131.09 4 21 35 214 0.32 Deleted 
5 92.79 139.93 29 23 37 216 1. 68 Deleted 
6 186.31 281.07 8 22 36 177 1. 39 Deleted 
7 209.03 315.36 8 17 27 125 0.42 Deleted 

13 510.73 770.69 2 16 26 61 2.29 Deleted 
=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

22 59.54 89.74 -37N 19 32 193 1. 24 NET< CL 
23 122.06 184.09 -6N 17 29 152 1. 29 NET< CL 
24 133.54 201.42 -12N 17 29 157 1. 30 NET< CL 
25 145.44 219.38 -17N 17 29 151 1. 31 NET< CL 
26 186.22 280.93 62N 16 24 105 1.33 
27 264.65 399.30 12N 12 20 72 1. 39 NET< CL 
28 320.08 482.95 19N 12 21 77 1. 43 NET< CL 
29 364.48 549.96 -13N 11 19 60 1. 46 NET< CL 
30 427.89 645.66 -4N 10 17 48 1.50 NET< CL 
31 433.93 654.78 -19N 9 16 44 1. 51 NET< CL 
32 477.59 720.67 2N 8 13 30 1. 53 NET< CL 
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-------------------------------------------------------------------------------

L5185-07 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

33 487.03 734.92 -6N 10 16 46 1. 54 NET< CL 
34 497.08 750.09 7N 8 12 29 1. 55 NET< CL 
35 537.32 810.82 3N 8 12 29 1. 57 NET< CL 
36 604.70 9l2.51 -29N 35 59 86 1. 62 NET< CL 

PIC 
37 621. 84 938.38 5N 8 12 28 1. 63 NET< CL 
38 661. 65 998.46 -ION 8 15 39 1. 66 NET< CL 
39 724.18 1092.83 -9N 10 16 50 1. 70 NET< CL 
40 765.79 1155.63 7N 8 12 26 1. 73 NET< CL 
41 810.76 1223.50 9N 7 11 22 1. 76 NET< CL 
42 834.83 1259.83 -IN 7 11 23 1. 77 NET< CL 
43 884.67 1335.05 -5N 7 11 24 1. 81 NET< CL 
44 1099.22 1658.85 ON 8 12 27 1. 95 NET< CL 
45 1115.52 1683.45 14N 12 19 29 1. 96 NET< CL 

PIC 
46 1332.49 2010.91 -6N 5 9 15 2.10 NET< CL 
47 1691. 02 2552.02 -ON 3 4 3 2.34 NET< CL 
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L5185-07 analyzed by emm1461 on 04/0S/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 14:49:51 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. . 1.68E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time .. 4000 Sec 
Sample Size . . . . 7.62E-Ol kg Real Time . 4003 Sec 
Collection Efficiency . 1. 0000 Spectrum File . .0985708.spc 

Detector #: 8 

Energy (keV)= O.OS + 0.663*Ch + 0.00E+OO*Ch A 2 + O.OOE+OO*ChA3 04/08/2003 

FWHM(keV) = 1.19 + 0.002*En + 6.36E-04*EnA2 + 6.36E-04*EnA3 03/07/2003 


Where En = Sqrt(Energy in keV) 

Efficiency File: .WT5SS00S.EFF (450 m1 Sand in a WAT5 1.6 g/ce) 
Eff.=l/[ 5.1Se-03*EnA-3.4ge+OO + 1.43e+02*EnA 6.5ge-01] 02/09/1998 

Library File: SOILA.LIB LSF File: L51S5-07.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Pb-212 3.20E+02 2.36E+01 < 6.70E+01 3.20E+Ol 1.OOE+OO MEAS + YES 
Pb-214 2.30E+02 2.65E+Ol < 8.71E+Ol 4.12E+Ol 9.99E-01 MEAS + YES 
AcTh-228 2.98E+02 3.87E+01 < 1.2SE+02 5.64E+Ol 1.OOE+OO MEAS + YES 
Tl-208 3.71E+02 3.54E+01 < 1.06E+02 4.87E+Ol 1.OOE+OO MEAS + YES 
Bi-214 2.61E+02 2.78E+01 < 8.09E+Ol 3.78E+Ol 9.99E-Ol MEAS + YES 
K-40 5.88E+03 3.17E+02 < 3.74E+02 1.66E+02 1.OOE+OO MEAS + YES 
Am-241 -1. 09E+02 S.50E+01 < 1.98E+02 9.51E+Ol 1. OOE+OO NET YES 
Co-57 -3.26E+OO 9.38E+00 < 3.27E+Ol 1.56E+Ol 8.36E-Ol NET YES 
Ce-144 -S.13E+01 7.43E+Ol < 2.61E+02 1. 25E+02 8.43E-Ol NET YES 
Ce-141 -6.31E+01 6.22E+Ol < 2.20E+02 1. OSE+02 2.24E-01 NET YES 
Ra-226 S.2SE+02 2.20E+02 < 6.7lE+02 3.17E+02 1.OOE+OO NET YES 
Se-75 1. 61E+01 l.68E+Ol < 5.66E+Ol 2.65E+Ol 6.66E-Ol NET YES 
Cr-51 -6.74E+02 4.3lE+02 < l.60E+03 7.54E+02 1. 73E-Ol NET YES 
I-131 -4.26E+03 3.68E+03 < 1.37E+04 6.37E+03 2.37E-03 NET YES 
Sb-l25 -9.98E+OO 2.60E+Ol < 9.43E+01 4.36E+Ol 9.53E-Ol NET YES 
Ag-l08m -1.5SE+01 7.17E+00 < 2.86E+Ol l.32E+Ol 9.99E-Ol NET YES 
Be-7 3.11E+01 1.53E+02 < 5.48E+02 2.49E+02 4.03E-Ol NET YES 
La-HO -4.28E+02 7.51E+02 < 2.75E+03 1. 27E+03 2.24E-02 NET YES 
Ru-103 2.21E+01 2.43E+Ol < 8.35E+Ol 3.76E+Ol 2.9lE-Ol NET YES 
Ba-140 4.73E+02 1.14E+03 < 4.07E+03 1.83E+03 2.24E-02 NET YES 
Cs-134 -2.90E+01 3.54E+01 < 1.20E+02 5.89E+Ol 9.38E-01 NET YES 

.Ru-106 S.42E+01 8.46E+Ol < 2.96E+02 l.33E+02 8.76E-Ol NET YES 
Cs-137 -1. 14E+01 9.43E+OO < 3.63E+Ol 1. 66E+Ol 9.96E-01 NET YES 
Zr-95 -4.53E+01 4.80E+Ol < 1.79E+02 8.27E+Ol 4.68E-Ol NET YES 
Nb-95 3.05E+01 3.35E+Ol < l.lSE+02 5.17E+Ol 2.50E-Ol NET YES 
Co-58 1.99E+01 1.61E+Ol < 5.43E+Ol 2.42E+Ol 5.03E-Ol NET YES 
Mn-54 -1. 32E+00 8.8SE+OO < 3.30E+01 1.47E+Ol 8.56E-Ol NET YES 
Ag-llOm -9.82E+OO 1.29E+Ol < 5.01E+Ol 2.24E+Ol 8.23E-Ol NET YES 
Fe-59 O.OOE+OO 5.39E+01 < 1.97E+02 S.87E+Ol 3.36E-Ol NET YES 
Zn-65 4.45E+01 3.98E+01 < 1.34E+02 6.23E+01 8.20E-Ol NET YES 
Co-60 -9.46E+00 7.72E+OO < 3.27E+Ol 1. 42E+Ol 9.75E-Ol NET YES 
Sb-124 -2.47E+OO 2.12E+Ol < 9.35E+Ol 3.56E+Ol 4.46E-Ol NET YES 
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L5185-07 analyzed by emrn1461 on 04/08/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

PERFORMED BY: __________________________ 


REVIEWED BY: __________________________ 
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----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ..:;L::.;:5;..:.1.=.;S5-:;..;:;;.OS"--__________ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~------------
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-2700-060 

Collect Start Dateffime: 

Collect Stop Dateffime: ...;O;...;.1...;-2;.;;;8.....;;-O;..:;;3__1;.;;;;2~:O:...::cO_________ 

Product: GAMMA SPECTROMETRY 

Required MDC{s) CS-137.1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Sol1!IL~edlmentlS9.f1 

_____ g/mLDensity: Total Sample Weight: 9 
(if required) (if required) 

Total Sample Weight: Wet Weight: ------g 9(If required) 

Dry Weight: Aliquot Weight: 9------g 
Aliquot Weight: ~43·g g

VeqetatlonlDrled Aquatic Animals Data 

Filter/Smear DataWet Weight: -----g 
Volume:Dry Weight: -------9 
Units:

Aliquot Weight: ,-------g 

Sample Geometry: 

Work Group ID: W~57(( Run 10: /S. 5f;f~2.. 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatelTime: -4 r~ lIP) 1!'!lt \ DetNo.: ___ Spectrum No.: Dq gG ro-z,. 
Counted by: ~ 

Recount Daterrime: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 

http:Sol1!IL~edlmentlS9.f1


Framatome ANP DE&S 
Results Data Report 

Required MOe(s) , Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS18S-0a 
BMS-2700-060 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

01/28/03 12:00 

Product 
Matrix 
~ SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

843.8 

843.8 
.8438 

WATS 
SOILA.LIB 
EMPTY 
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L5185-08 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKE'R GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5185-08 

Sample ID: SOIL/SEDI Duratek Inc Code: 0986802 

----------------------------------------1-------------------------------------­
Sampling Start: 01/28/2003 12:00:00 YCounting Start: 04/08/2003 17:20:44 
Sampling Stop: 01/28/2003 12:00:00 I Decay Time. 1.69E+003 Hrs 
Buildup :ime. . . .. O. OOE+OOO Hrs Ij Live T~me . . . . . . .. 7200 Sec 
Sample S1ze ....... 8.44E-001 kg 1 Real T1me . . . . . . .. 7203 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........0986802.spc 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Energy(keV)= 0.85 + 0.661*Ch + 0.00E+00*ChA2 + 0.00E+00*ChA 3 04/08/2003 
FWHM(keV) 1.03 + 0.002*En + 6.55E-04*EnA2 + 0.00E+OO*EnA3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.10 94.21 53 25 40 298 1.13 
2 74.85 112.00 122 25 38 288 1.12 a 
3 76.96 115.20 189 24 32 230 0.91 b 
4 86.97 130.35 44 17 26 164 0.56 a 
5 89.68 134.45 28 17 26 164 0.58 b 
6 92.79 139.16 108 28 42 329 1. 22 c 
7 185.90 280.08 93 23 35 205 1.18 
8 209.01 315.06 5 22 37 231 0.17 NET< CL 
9 233.27 351. 78 17 11 17 74 0.61 a NET< CL 

10 238.51 359.72 432 26 25 122 1.07 b 
11 241.74 364.60 71 21 32 172 1. 42 c 
12 277.02 418.00 -18 17 29 139 0.99 NET< CL 
13 295.04 445.27 64 15 20 84 1. 00 a 
14 300.25 453.16 35 14 20 84 1.11 b 
15 338.26 510.69 47 19 28 127 0.67 
16 351.83 531. 23 197 20 23 89 1.18 
17 462.47 698.69 19 7 10 22 0.71 a 
18 463.59 700.39 14 7 10 22 0.69 b 
19 511.06 772.23 160 19 23 72 2.63 Wide Pk 
20 582.85 880.88 97 16 21 71 1. 22 
21 609.12 920.64 162 18 20 58 1. 40 
22 640.30 967.84 6 10 16 43 0.46 NET< CL 
23 726.91 1098.93 8 10 16 46 0.68 NET< CL 
24 794.82 1201.71 32 10 14 32 2.08 
25 860.73 1301.47 29 10 14 29 1. 74 
26 911.22 1377.90 70 13 16 40 1.55 
27 968.99 1465.33 30 12 18 52 0.97 
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L5185-08 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=~~============================================================================= 

PK. 
# 

ENERGY 
(keV) 

ADDRESS 
CHANNEL 

NET/MDA 
COUNTS 

UN­
CERTAINTY 

C.L. 
COUNTS 

BKG 
COUNTS 

FWHM 
(keV) FLAG 

28 
29 
30 
31 

1119.60 
1460.81 
1764.14 
2614.37 

1693.29 
2209.73 
2668.83 
3955.70 

43 
500 

35 
49 

12 
23 

8 
8 

16 
8 
8 
7 

36 
12 

9 
8 

2.65 
2.01 
2.31 
3.20 

Wide Pk 
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-------------------------------------------------------------------------------

L5185-08 analyzed by emm1461 on 04/08/2003 
****************************************************** ************************* 

SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


Background File: . . . . EMPTY02.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.10 53 25 40 13 26 42 NET<CL 
2 74.85 122 25 38 92 26 39 
3 76.96 189 24 32 153 24 34 
4 86.97 44 17 26 22 17 27 NET<CL 
6 92.79 108 28 42 5 28 46 NET<CL 
7 185.90 93 23 35 50 23 37 

10 238.51 432 26 25 397 26 27 
11 241.74 71 21 32 48 21 33 
13 295.04 64 15 20 19 15 24 NET<CL 
15 338.26 47 19 28 42 19 29 
16 351. 83 197 20 23 121 20 27 
17 462.47 19 7 10 16 8 11 
19 511.06 160 19 23 26 19 30 NET<CL 
20 582.85 97 16 21 84 16 22 
21 609.12 162 18 20 105 18 24 
23 726.91 8 10 16 6 10 16 NET<CL 
26 911. 22 70 13 16 61 13 17 
27 968.99 31 12 18 29 12 18 
28 1119.60 43 12 16 31 12 17 
29 1460.81 500 23 8 486 23 11 
30 1764.14 35 8 8 26 8 9 
31 2614.37 49 8 7 40 8 9 
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L5185-08 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. . SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives) ... 8.0 
Minimum Score. . . . . . 0.50 I Decay Correction. . .. .... ON 

==========;==================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.85 92 Pb-212 94 4 of 6 90.56 1. 41 
Pb-214 26 4 of 7 76.18 1. 26 
Tl-208 7 4 of 9 85.60 0.86 

3 76.96 153 Pb-212 167 4 of 6 90.56 1. 41 
Tl-208 7 4 of 9 85.60 0.86 
Pb-214 50 4 of 7 76.18 0.76 

5 89.68 28 Cd-109 1 of 1 100.00 1. 50 
7 185.90 50 U-235 1 of 3 100.00 1. 50 

Ra-226 1 of 1 100.00 1. 50 
10 238.51 397 Pb-212 378 4 of 6 90.56 1.41 
11 241.74 14 La-140 1 of 15 0.40 0.50 Split 
32 241.74 34 Pb-214 34 4 of 7 76.18 1. 26 AutoAdd 
14 300.25 35 Pb-212 26 4 of 6 90.56 1. 41 
15 338.26 42 AcTh-228 52 5 of 36 100.00 1. 50 
16 351.83 121 Pb-214 333 4 of 7 76.18 0.76 
17 462.47 16 Sb-125 1 of 8 18.01 0.68 

Sb-125 1 of 8 18.01 0.68 
18 463.59 14 AcTh-228 o of 0 

AcTh-228 16 5 of 36 100.00 1.50 
20 582.85 84 Tl-208 109 4 of 9 90.24 1. 40 
21 609.12 105 Bi-214 159 3 of 33 100.00 1. 50 

Ru-103 1 of 2 5.92 0.06 LowScore 
24 794.82 33 AcTh-228 10 5 of 36 67.05 1.17 

Cs-134 1 of 9 46.67 0.47 LowScore 
25 860.73 29 Tl-208 10 4 of 9 87.55 1. 38 
26 911.22 61 AcTh-228 59 5 of 36 100.00 1. 50 
27 968.99 29 AcTh-228 36 5 of 36 100.00 1. 50 

Sb-124 1 of 13 1. 04 0.51 
28 1119.60 31 Bi-214 24 3 of 33 93.87 1. 44 
29 1460.81 486 K-40 1 of 1 100.00 1. 50 
30 1764.14 26 Bi-214 17 3 of 33 88.51 1. 39 
31 2614.37 40 Tl-208 36 4 of 9 90.24 1. 40 
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L5185-08 analyzed by ernm1461 on 04/08/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-08 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 
Sampling Stop: 01/28/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . . . . . 8.44e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . . 
Spectrum File 
Type 

Det. 


Detector #: 2 (Canberra sn 
Efficiency File: WT5SS002.EFF (450 ml Sand in 

I & II 

Code: 0986802 

04/08/2003 17:20:44 
1. 6ge+003 Hrs 

7200 Sec 
7203 Sec 

.0986802.spc 

Limit Confidence Interval: 95 % 

9923043 det# 2) 
a WAT5 1.6 g/cc) 

Eff.=1/[1.15E-02*En A -3.19E+00 + 2.16E+02*EnA 7.29E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: . . . . . . . L5185-08. LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
===========================================================================~=== 

N 
ENERGY E Concentration 

Nuclide 

Pb-2l2 

Cd-109 
U-235 
La-140 

AcTh-228 

Pb-214 

Sb-125 

Tl-208 

Bi-214 
Page 005 

(keV) (pCilkg 

Average:x 3.07E+02 
74.81 LD. 
77.12 1. D. 

238.63 3.06E+02 
300.09 4.09E+02 

88.03 LD. 
185.72 2.69E+Ol 
487.03 N-5.64E+02 
241. 97 1. D. 

Average: x 1.94E+02 
338.32 1.63E+02 
463.00 1. 73E+02 
794.70 5.78E+02 
911. 07 1.99E+02 
969.11 1.67E+02 

Average:x 1. 47E+02 
351. 92 1.46E+02 
241. 98 1.57E+02 

Average:x 1.82E+01 
463.38 8.67E+Ol 
427.89 N 3.72E+OO 

Average:x 2.03E+02 
583.14 1.81E+02 
860.37 5.63E+02 

2614.66 2.17E+02 
Average:x 1. 67E+02 

+- 1.96E+01 
.· · 

· · · 
+- 1.98E+01 
+- 1.62E+02 

· · · 
+- 1.27E+01 
+- 4.78E+02 

· · 
+- 2.96E+01 
+- 7.19E+Ol 
+- 8.62E+01 
+- 1.83E+02 
+- 4.15E+Ol 
+- 6.97E+01 
+- 2.38E+Ol 
+- 2.41E+01 
+- 1.40E+02 
+- 1. 75E+Ol 
+- 4.20E+Ol 
+- 1. 93E+01 
+- 2.74E+Ol 
+- 3.51E+01 
+- 1.91E+02 
+- 4.50E+Ol 
+- 2.31E+01 

MDA Flags Notes MDC 

· · 
· · · 


4.32E+01 
5.14E+02 

· · 
4.14E+01 
6.97E+03 

· · · 
· · · · 2.32E+02 

2.74E+02 
5.48E+02 
1.17E+02 
2.21E+02 

·· 6.9SE+Ol 
4.66E+02 

· 
1.34E+02 j
6.80E+Ol_ 

· · · · 
1.01E+02 
5.79E+02 
1.10E+02 

·· 

* 

+* 
+ 

+ 

x 


* 
+ 
+ 
+* 
+* 
+ 

* 
+* 
+ 

G~l.-
x 

* 
+* 
+ 
+* 

* 



L5185-08 analyzed by emrn1461 on 04/08/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
==~============================================================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

609.31 1. 53E+02 +- 2.56E+Ol 7.26E+Ol +* 
1120.29 2.16E+02 +- 8.16E+Ol 2.55E+02 + 
1764.49 2.42E+02 +- 7.05E+Ol 1.97E+02 +* 

K-40 1460.81 5.78E+03 +- 2.73E+02 2.86E+02 +* 

Am-241 59.54 N 4.07E+Ol +- 3.05E+01 1.01E+02l x lbase 

Co-57 122.06 N-1. 75E+Ol +- 6.31E+OO 2.32E+01 x 

Ce-144 133.54 N 8.26E+01 +- 5.52E+01 1.82E+02 x 

Ce-141 145.44 N 2.20E+01 +- 4.69E+01 1. 59E+02 x 

Ra-226 186.22 N 8.14E+02 +- 1.71E+02 5.12E+02 x* 

Se-75 264.65 N O.OOE+OO +- 1.31E+01 4.56E+Ol x 

Cr-51 320.08 N 2.49E+Ol +- 3.23E+02 1.13E+03 x 

1-131 364.48 N-2.19E+03 +- 2.99E+03 1.08E+04 x 

Ag-I08m 433.93 N-2.34E+OO +- 6.34E+OO 2.28E+Ol x 

Be-7 477.59 N-2.68E+Ol +- 1. 29E+02 4.64E+02 x 

Ru-l03 497.08 N-3.36E+Ol +- 2.19E+Ol 8.34E+Ol x 

Ba-140 537.32 N 1.29E+02 +- 1.21E+03 4.26E+03 x 

Cs-134 604.70 N 6.32E+00 +- 7.47E+OO 2.55E+Oll x lbase 

Ru-l06 621. 84 N-1.32E+Ol +- 7.91E+Ol 2.84E+02 x 

Cs-137 661.65 N 1.51E+01 +- 8.15E+OO 2.64E+01 x Y. 

Zr-95 724.18 N-7.50E+01 +- 3.40E+01 1.35E+02 x 

Nb-95 765.79 N-2.75E+Ol +- 2.58E+Ol 9.91E+01 x 

Co-58 810.76 N-2.23E+Ol +- 1.12E+01 4.63E+01 x 

Mn-54 834.83 N-1.09E+01 +- 8.88E+00 3.38E+01 x 

Ag-110m 884.67 N-l.77E+Ol +- 1.00E+Ol 4.09E+01 x 

Fe-59 1099.22 N-5.44E+00 +- 4.03E+01 1.49E+02 x 

Zn-65 1115.52 N 1.28E+Ol +- 3. 72E+Ol 1. 28E+02P x PIC 

Co-60 1332.49 N 1.26E+01 +- 7.84E+OO 2.56E+Ol x Y. 

Sb-124 1691.02 N 2.59E+Ol +- 2.24E+01 7.78E+01 x 


MEASURED TOTAL: 7.66E+03 +- 5.98E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.10 94.21 13 26 42 298 1.13 Deleted 
4 86.97 130.35 22 17 27 165 0.56 Deleted 
6 92.79 139.16 5 28 46 329 1. 22 Deleted 
8 209.01 315.06 5 22 37 231 0.17 Deleted 
9 233.27 351.78 17 11 17 74 0.61 Deleted 

12 277.02 418.00 -18 17 29 139 0.99 Deleted 

13 295.04 445.27 19 15 24 84 1. 00 Deleted 

19 511.06 772.23 26 19 30 72 2.63 Deleted 

22 640.30 967.84 6 10 16 43 0.46 Deleted 

23 726.91 1098.93 6 10 16 46 0.68 Deleted 
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-------------------------------------------------------------------------------

L5185-08 analyzed by errun1461 on 04/08/2003 
;;============================================================================= 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

33 59.54 88.83 27N 20 32 211 1. 08 NET< CL 
LBase 

34 122.06 183.46 -SON 18 32 205 1.13 NET< CL 
35 133.54 200.83 30N 20 31 198 1.14 NET< CL 
36 145.44 218.85 9N 20 32 194 1.15 NET< CL 
37 186.22 280.57 91N 19 27 150 1.18 
38 264.65 399.28 ON 14 23 100 1. 23 NET< CL 
39 320.08 483.17 IN 13 21 84 1. 27 NET< CL 
40 364.48 550.37 -9N 12 21 80 1. 30 NET< CL 
41 427.89 646.35 2N 10 17 53 1. 35 NET< CL 
42 433.93 655.49 -4N 11 18 61 1. 35 NET< CL 
43 477.59 721.57 -2N 10 16 47 1. 38 NET< CL 
44 487.03 735.86 -ION 8 15 41 1. 39 NET< CL 
45 497.08 751.07 -15N 10 17 55 1. 39 NET< CL 
46 537.32 811.98 IN 11 18 55 1. 42 NET< CL 
47 604.70 913.96 9N 10 16 44 1. 47 NET< CL 

LBase 
48 621.84 939.90 -2N 10 17 47 1. 48 NET< CL 
49 661.65 1000.16 18N 10 14 35 1. 51 
50 724.18 1094.80 -20N 9 17 55 1. 55 NET< CL 
51 765.79 1157.78 -9N 8 14 35 1. 58 NET< CL 
52 810.76 1225.84 -14N 7 13 32 1. 61 NET< CL 
53 834.83 1262.27 -11N 9 16 46 1. 63 NET< CL 
54 884.67 1337.71 -12N 7 13 29 1. 66 NET< CL 
55 1099.22 1662.44 -IN 7 12 28 1. 80 NET< CL 
56 1115.52 1687.11 5N 15 24 57 1. 82 NET< CL 

PIC 
57 1332.49 2015.51 ION 6 9 15 1. 96 
58 1691.02 2558.16 4N 3 5 4 2.21 NET< CL 
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-------------------------------------------------------------------------------

L51S5-08 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 17:20:44 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. . 1.69E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time 7200 Sec 
Sample Size . . . . 8.44E-01 kg Real Time . 7203 Sec 
Collection Efficiency . 1.0000 Spectrum File . .0986802.spc 

Detector #: 2 
Energy(keV)= 0.85 + O. 66l*C'h + O. OOE+OO*Ch"2 + 0.OOE+00*Ch A 3 04/08/2003 
FWHM(keV) 1.03 + 0.002*En + 6.SSE-04*En"2 + 6.55E-04*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File:. .WTSSS002.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=l/[ 1.15e-02*En"-3.1ge+OO + 2.16e+02*En" 7.2ge-Ol] 02/06/1998 

Library File: SOILA.LIB LSF File: L5185-08.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=========;===================================================================== 
Pb-212 3.07E+02 1.96E+01 < 4.32E+Ol 2.06E+Ol 1. OOE+OO MEAS + YES 
U-235 2.69E+Ol 1.27E+Ol < 4.14E+Ol 2.00E+Ol 1. OOE+OO MEAS + YES 
La-140 -S.64E+02 4.78E+02 < 6.97E+03 3.41E+03 2.22E-02 NET YES 
AcTh-228 1.94E+02 2.96E+Ol < 1.17E+02 5.39E+Ol 9.96E-Ol MEAS + YES 
Pb-214 1. 47E+02 2.38E+Ol < 6.94E+Ol 3.31E+Ol 1. OOE+OO MEAS + YES 
Sb-125 l.82E+Ol 1.75E+01 < 6.79E+Ol 3.15E+Ol 9.53E-Ol MEAS + YES 
Tl-208 2.02E+02 2.74E+Ol < l.OlE+02 4.77E+Ol 9.96E-01 MEAS + YES 
Bi-214 1. 67E+02 2.31E+Ol < 7.26E+Ol 3.43E+Ol 1. OOE+OO MEAS + YES 
K-40 5.78E+03 2.73E+02 < 2.86E+02 1. 27E+02 1. OOE+OO MEAS + YES 
Am-241 4.07E+Ol 3.05E+Ol < l.OlE+02 4.84E+Ol 1. OOE+OO NET YES 
Co-57 -1. 75E+Ol 6.31E+OO < 2.32E+Ol 1. llE+Ol 8.36E-Ol NET YES 
Ce-144 8.26E+Ol 5.52E+01 < 1.82E+02 8.73E+Ol 8.43E-Ol NET YES 
Ce-141 2.20E+Ol 4.69E+Ol < 1.59E+02 7.62E+Ol 2.23E-Ol NET YES 
Ra-226 8.l4E+02 1.7lE+02 < 5.12E+02 2.44E+02 1. OOE+OO NET YES 
Se-75 O.OOE+OO 1.3lE+01 < 4.56E+Ol 2.15E+Ol 6.66E-Ol NET YES 
Cr-S1 2.49E+Ol 3.23E+02 < l.13E+03 5.30E+02 l.72E-Ol NET YES 
1-131 -2.19E+03 2.99E+03 < 1.08E+04 5.06E+03 2.34E-03 NET YES 
Ag-108m -2.34E+OO 6.34E+OO < 2.2SE+Ol l.06E+Ol 9.99E-Ol NET YES 
Be-7 -2.68E+Ol l.29E+02 < 4.64E+02 2.l4E+02 4.02E-Ol NET YES 
Ru-103 -3.36E+Ol 2.19E+01 < 8.34E+Ol 3.87E+Ol 2.90E-Ol NET YES 
Ba-140 1. 29E+02 l.21E+03 < 4.26E+03 1.98E+03 2.22E-02 NET YES 
Cs-134 6.32E+OO 7.47E+OO < 2.5SE+Ol 1.1SE+Ol 9.37E-Ol NET YES 
Ru-l06 -1.32E+Ol 7.91E+Ol < 2.84E+02 1.3lE+02 8.76E-Ol NET YES 
Cs-137 1. 51E+Ol 8.15E+OO < 2.64E+Ol 1.21E+Ol 9.96E-01 NET YES 
Zr-95 -7.S0E+01 3.40E+Ol < 1.3SE+02 6.23E+01 4.67E-Ol NET YES 
Nb-95 -2.7SE+Ol 2.59E+01 < 9.9lE+Ol 4.52E+Ol 2.49E-Ol NET YES 
Co-58 -2.23E+Ol 1.12E+Ol < 4.63E+Ol 2.09E+Ol 5.03E-Ol NET YES 
Mn-54 -1.09E+Ol 8.88E+OO < 3.38E+Ol 1. 56E+Ol 8.S6E-Ol NET YES 
Ag-ll0m -1.77E+Ol 1.00E+Ol < 4.09E+Ol 1. 85E+Ol 8.23E-Ol NET YES 
Fe-59 -S.44E+OO 4.03E+01 < l.49E+02 6.69E+Ol 3.36E-Ol NET YES 
Zn-65 1. 28E+Ol 3.72E+Ol < l.28E+02 6.0SE+Ol 8.19E-Ol NET YES 
Co-60 1. 26E+Ol 7.84E+OO < 2.56E+Ol 1.12E+Ol 9.75E-Ol NET YES 
Sb-124 2.S9E+Ol 2.24E+Ol < 7.78E+Ol 3.01E+Ol 4.45E-Ol NET YES 
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L5185-08 analyzed by emm1461 on 04/08/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

PERFORMED BY: 


REVIEWED BY: 
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-----

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:L=5:..:.1,::;85::...·.=;09=--________ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~-------------
(if required) 


Project: OTHER ENVIRON~DUR 


Sample Matrix: Soil 

Sample Description: BMS-2700-090 

Collect Start Datemme: -----,----------­
Collect Stop Datemme: 02·25-03 12:00 

~~~~~----------

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1, Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolldlSedlment/Soll 

Density: _____ g/mL Total Sample Weight: -----9 
(if required) (if required) 

Total Sample Weight: Wet Weight: -----9 -----9
(if required) 

Dry Weight:Aliquot Weight: -----g-----9 
Aliquot Weight: 8tJ/..2 9Vegetatlon/Drled Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:Dry Wei9ht: -----9 
Units:

Aliquot Weight: -----9 
Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Count Datemme: DetNo.: ___ Spectrum No.: oq V&®? 
Counted by: 

Recount Datemme: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
collect Date 

L5185-09 
BMS-2700-090 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

02/25/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

9 
9 
9 
kg 

pC! 

801.2 

801.2 
.8012 

WATS 
SOlLA.LIB 
EMPTY 
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L5185-09 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER' GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

************************************************~*************************** 

LSN: L5l85-09 

Sample 10: SOIL/SEDI Duratek Inc Code: 0986803 
/ 

---------------------------------------~---------------------------------------
Sampling Start: 02/25/2003 12:00:00 Counting Start: 04/08/2003 17:21:15 
Sampling Stop: 02/25/2003 12:00:00 Decay Time. 1. 01E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 9000 Sec 
Sample Size .. .... 8. OlE-OOl kg Real Time . 9004 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .0986803.spc 

Detector #: 3 (Canberra sn 10923049 det#3) 
Energy(keV}= 0.64 + 0.661*Ch +-1.68E-07*Ch A 2 + 4.51E-11*Ch A 3 04/08/2003 
FWHM(keV) 0.84 + O.OOl*En + 7.91E-04*EnA2 + 0.OOE+00*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MOA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.31 94.76 77 30 48 421 1. 23 
2 74.78 112.10 195 27 38 312 0.94 a 
3 77.05 115.52 322 23 24 156 0.54 b 
4 87.16 130.81 14 31 50 466 0.40 NET< CL 
5 92.75 139.27 158 32 48 431 1. 29 
6 105.39 158.38 14 24 39 302 0.44 NET< CL 
7 185.97 280.22 106 24 35 230 0.95 
8 209.52 315.83 61 24 38 245 1. 42 
9 238.55 359.72 507 29 29 168 1.02 a 

10 241.55 364.26 97 25 37 234 1.55 b Wide Pk 
11 270.42 407.92 35 21 33 191 1. 09 
12 294.94 444.99 170 21 28 133 1. 49 a 
13 299.96 452.59 36 11 15 57 0.73 b 
14 327.83 494.73 27 20 32 164 0.78 NET< CL 
15 338.21 510.43 91 20 28 135 1.14 
16 351.94 531.19 286 24 27 126 1. 26 
17 510.79 771.40 168 19 23 85 2.78 Wide Pk 
18 582.42 879.73 54 10 10 27 0.75 a 
19 583.50 881. 37 97 13 15 44 0.98 b 
20 609.16 920.18 232 20 21 63 1. 35 
21 661.54 999.40 328 22 20 58 1. 55 
22 726.83 1098.13 22 13 19 56 0.84 
23 911. 00 1376.67 95 14 17 46 1. 67 
24 969.17 1464.64 36 13 19 62 1. 24 
25 1120.50 1693.49 37 13 20 64 1. 70 
26 1378.06 2082.99 8 10 15 32 0.55 NET< CL 
27 1460.65 2207.87 948 31 10 18 1. 96 
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L5185-09 analyzed by emrn1461 on 04/08/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

===================;=========================================================== 

PK. 
# 

ENERGY 
(keV) 

ADDRESS 
CHANNEL 

NET/MDA 
COUNTS 

UN­
CERTAINTY 

C.L. 
COUNTS 

BKG 
COUNTS 

FWHM 
(keV) FLAG 

28 
29 

1764.90 
2614.81 

2667.86 
3952.07 

35 
59 

8 
9 

8 
8 

10 
9 

1. 53 
2.36 
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L5185-09 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER' B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. . . EMPTY03.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY 
PK# (keV) 

1 63.31 
2 74.78 
3 77.05 
4 87.16 
5 92. 75 
7 185.97 
8 209.52 
9 238.55 

10 241. 55 
12 294.94 
15 338.21 
16 351.94 
17 510.79 
18 582.42 
20 609.16 
22 726.83 
23 911.00 
24 969.17 
25 1120.50 
27 1460.65 
28 1764.90 
29 2614.81 

OLD NET 
COUNTS 

77 
195 
322 

14 
158 
106 

61 
507 

97 
170 

91 
286 
168 

54 
232 

22 
95 
36 
37 

948 
35 
59 

OLD UN­
CERTAINTY 

30 
27 
23 
31 
32 
24 
24 
29 
25 
21 
20 
24 
19 
10 
20 
13 
14 
13 
13 
31 

8 
9 

OLD 
CR. LEVEL 

48 
38 
24 
50 
48 
35 
38 
29 
37 
28 
28 
27 
23 
10 
21 
19 
17 
19 
20 
10 

8 
8 

NEW NET 
COUNTS 

38 
168 
291 
-3 
77 
64 
58 

473 
83 

145 
82 

244 
51 
43 

198 
20 
88 
34 
31 

939 
30 
51 

NEW UN­
CERTAINTY 

30 
27 
23 
31 
32 
24 
24 
29 
25 
22 
20 
24 
19 
10 
20 
13 
14 
13 
14 
31 

8 
9 

NEW 
CR. LEVEL FLAG 

49 NET<CL 
39 
26 
51 NET<CL 
51 
37 
38 
31 
38 
29 
29 
29 
30 
12 
23 
20 
17 
19 
20 
11 

9 
9 
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L5185-·09 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER' LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . ..... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score ..... . 0 . 50 I Decay Correction.. .. .... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

===;=========================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.78 168 Pb-212 124 4 of 6 90.56 1. 41 
Tl-208 6 5 of 9 90.39 0.90 
Pb-214 60 5 of 7 100.00 1. 00 
Tl-208 10 5 of 9 90.39 0.90 ' 

3 77.05 70 Pb-214 106 5 of 7 100.00 1. 00 Split 
32 77.05 221 Pb-212 221 4 of 6 90.56 1.41 AutoAdd 

5 92.75 35 Th-234 1 of 2 100.00 1.50 Split 
31 92.75 42 AcTh-228 42 6 of 36 71. 01 1. 21 AutoAdd 

7 185.97 64 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 100.00 1. 50 

8 209.52 58 AcTh-228 44 6 of 36 78.41 1. 28 
Np-239 o of 0 0.00 Decay 

9 238.55 473 Pb-212 637 4 of 6 90.56 0.91 
10 241.55 83 Pb-214 66 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
11 270.42 35 AcTh-228 30 6 of 36 81. 75 1. 32 
12 294.94 145 Pb-214 147 5 of 7 100.00 1. 50 
13 299.96 36 Pb-212 33 4 of 6 90.56 1. 41 
15 338.21 82 AcTh-228 79 6 of 36 81. 75 1. 32 
16 351.94 244 Pb-214 462 5 of 7 100.00 1. 50 
17 510.79 21 Annil 1 of 1 100.00 1.50 Split 
30 510.79 31 Tl-208 31 5 of 9 91. 63 1.42 AutoAdd 
18 582.42 43 Unknown 

Tl-208 154 5 of 9 100.00 1.00 Matched 
19 583.50 97 Tl-208 154 5 of 9 100.00 1. 50 
20 609.16 198 Bi-214 189 3 of 33 88.51 1. 39 

Ru-103 1 of 2 5.92 0.06 LowScore 
21 661.54 328 C,s-137 1 of 1 100.00 1. 50 
22 726.83 20 Bi-212 1 of 13 100.00 1. 50 
23 911.00 88 AcTh-228 84 6 of 36 81. 75 1. 32 
24 969.17 34 AcTh-228 52 6 of 36 100.00 1. 50 

Sb-124 1 of 13 1. 04 0.51 
25 1120.50 31 Bi-214 39 3 of 33 100.00 1. 50 
27 1460.65 939 K-40 1 of 1 100.00 1. 50 
28 1764.90 30 Bi-214 28 3 of 33 84.53 1. 35 
29 2614.81 51 Tl-208 34 5 of 9 94.42 1. 44 
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L5185-09 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER' FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-09 


Sample 10: SOIL/SEDI Duratek Inc 

Sampling Start: 02/25/2003 12:00:00 
Sampling Stop: 02/25/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 8.01e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WT5SS003.EFF 
Eff.=1/[3.20E-02*En A -2.77E+00 

1.0000 

95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 

Code: 0986803 

04/08/2003 17:21:15 
1.01e+003 Hrs 

9000 Sec 
9004 Sec 

.0986803.spc 

Det. Limit Confidence Interval: 95 % 

3 (Canberra sn 10923049 det#3) 
(450 ml Sand in a WAT5 1.6 g/cc) 
+ 2.47E+02*En A 8.30E-01] 04/30/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5185-09.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MOC 

Pb-212 Average:x 3.06E+02 +- 1. 82E+01 * 
74.81 I. D. .. · · 
77.12 1. D. .· · . · 238.63 3.04E+02 +- 1. 84E+Ol 4.11E+Ol +* 

300.09 3.66E+02 +- 1. llE+02 3.33E+02 +* 
Pb-214 Average:x 2.59E+02 +- 2.04E+01 * · · 77.11 I. D. · · · 

241.98 3.22E+02 +- 9.58E+01 3.04E+02 +* 
295.21 2.55E+02 +- 3.81E+01 1. 09E+02 +* 
351.92 2.56E+02 +- 2.50E+01 6.48E+01 +* 

Th-234 92.59 1.40E+02 +- 2.23E+02 7.40E+02 + 
Ra-226 186.22 4.75E+02 +- 1.77E+02 5.69E+02 + 
AcTh-228 Average:x 2.60E+02 +- 3.11E+01 * ·· 209.28 3.46E+02 +- 1.45E+02 4.70E+02 + 

270.23 3.05E+02 +- 1.86E+02 6.12E+02 + 
338.32 2.73E+02 +- 6.55E+01 2.01E+02 +* 
911.07 2.72E+02 +- 4.37E+01 1.16E+02 +* 
969.11 1.86E+02 +- 7.05E+Ol 2.22E+02 + 

93.35 I. D. . . 
Annil 511.00 1.18E+01 +- 1. 94E+Ol 6.49E+01 + 
Tl-208 Average:x 2.10E+02 +- 2.32E+Ol * · · 

583.14 1. 89E+02 +- 2.60E+01 6.31E+01 +* 
2614.66 2.93E+02 +- 5.16E+01 1. 19E+02 +* 

510.84 I.D. .· · Bi-214 Average:x 2.60E+02 +- 2.39E+01 * · 
609.31 2.62E+02 +- 2.63E+01 6.46E+Ol +* 
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L5185-09 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
===~===========================================================-================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

1120.29 2.06E+02 +- 9.08E+Ol 2.91E+02 + 
1764.49 2.79E+02 +- 7.24E+Ol 1.94E+02 +* 

Cs-137 661.65 2.54E+02 +- 1.69E+Ol 3.29E+01 +* 
Bi-212 727.17 1.22E+02 +- 7.67E+Ol 2.52E+02 + 
K-40 1460.81 1.11E+04 +- 3.73E+02 3.02E+02 +* 
Am-241 59.54 N 1.62E+01 +- 2.23E+01 7.49E+011 K lbase 
Co-57 122.06 N 1.85E+00 +- 5.17E+00 1.76E+Ol K 

Ce-l44 133.54 N 2.11E+Ol +- 4.01E+01 1. 36E+02 K 

Ce-141 145.44 N 3.38E+01 +- 2.38E+Ol 7.87E+Ol K 

Se-75 264.65 N-4.00E+00 +- 1.07E+Ol 3.75E+01 K 

Cr-51 320.08 N-1.26E+02 +- 1.43E+02 5.15E+02 X 

1-131 364.48 N 3.22E+02 +- 2.14E+02 7.05E+02 X 

Sb-125 427.89 N-6.44E+00 +- 2.05E+01 7.26E+Ol X 

Ag-108m 433.93 N-2.58E+00 +- 6.71E+00 2.38E+Ol K 

Be-7 477.59 N-l.92E+02 +- 1.00E+02 3.78E+02 X 

La-l40 487.03 N 1.11E+Ol +- 1.24E+02 4.35E+02 X 

Ru-l03 497.08 N-3.6SE+00 +- 1.29E+01 4.64E+01 X 

Ba-140 537.32 N-S.7SE+01 +- 2.17E+02 7.S6E+02 X 

Cs-134 604.70 N-l.69E+Ol +- 6.69E+00 2.63E+011 x lbase 
Ru-l06 621.84 N 8.97E+01 +- 7.00E+01 2.34E+02 x 
Zr-95 724.18 N-4.10E+01 +- 4.03E+01 1.48E+02L K LHROI 
Nb-95 765.79 N-3.23E+01 +- 1.84E+01 6.99E+Ol K 

Co-58 810.76 N-l.5SE+Ol +- 1.17E+01 4.43E+01 K 

Mn-54 834.83 N-5.11E+OO +- 7.96E+00 2.95E+01 x 
Ag-llOm 884.67 N-1.50E+01 +- 9.94E+00 3.93E+01 X 

Fe-59 1099.22 N 3.41E+01 +- 3.41E+01 1.16E+02 X 

Zn-65 1115.52 N 3.76E+01 +- 3.96E+Ol 1.33E+02P x PIC 
Co-60 1332.49 N-4.02E+00 +- 7.73E+00 2.97E+Ol x Y. 
Sb-124 1691.02 N-9.50E+OO +- 1.78E+01 7.54E+01 x 

MEASURED TOTAL: 1.34E+04 +- 1.00E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

==============================:================================================= 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 63.31 94.76 38 30 49 421 1. 23 Deleted 
4 87.16 130.81 -3 31 51 466 0.40 Deleted 
6 105.39 158.38 14 24 39 303 0.44 Deleted 


14 327.83 494.73 27 20 32 164 0.78 Deleted 

18 582.42 879.73 43 10 12 27 0.75 Unknown 

26 1378.06 2082.99 8 10 15 33 0.55 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

33 59.54 89.05 15N 21 33 246 0.90 NET< CL 
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-------------------------------------------------------------------------------

L5185-09 analyzed by enun1461 on 04/08/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

===:=========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

LBase 
34 122.06 183.58 7N 20 32 226 0.95 NET< CL 
35 133.54 200.94 ION 19 31 210 0.96 NET< CL 
36 145.44 218.93 31N 22 35 243 0.97 NET< CL 
37 264.65 399.19 -6N 16 27 145 1. 07 NET< CL 
38 320.09 483.02 -12N 13 23 106 1.12 NET< CL 
39 364.49 550.16 17N 11 17 60 1.16 NET< CL 
40 427.90 646.06 -4N 13 21 83 1. 21 NET< CL 
41 433.94 655.19 -5N 13 22 87 1. 21 NET< CL 
42 477.61 721.22 -23N 12 21 84 1. 25 NET< CL 
43 487.05 735.50 IN 11 18 62 1. 26 NET< CL 
44 497.10 750.70 -3N 11 18 57 1. 26 NET< CL 
45 537.34 811. 56 -4N 10 17 51 1.30 NET< CL 
46 604.73 913.48 -26N 10 19 66 1. 35 NET< CL 

LBase 
47 621. 88 939.41 13N 10 16 45 1. 37 NET< CL 
48 724.24 1094.21 -16N 16 28 60 1. 45 NET< CL 

LHRoi 
49 765.73 1156.96 -19N 11 19 62 1. 48 NET< CL 
50 810.71 1224.99 -13N 10 17 51 1. 52 NET< CL 
51 834.79 1261.40 -6N 9 15 41 1. 54 NET< CL 
52 884.65 1336.80 -12N 8 14 38 1. 58 NET< CL 
53 1099.16 1661.23 ION 10 16 45 1. 75 NET< CL 
54 1115.47 1685.89 17N 18 28 80 1. 77 NET< CL 

PIC 
55 1332.46 2014.03 -3N 6 11 21 1. 94 NET< CL 
56 1690.98 2556.12 -2N 4 7 8 2.23 NET< CL 
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L5185-09 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 02/25/2003 12:00:00 Counting Start: 04/08/2003 17:21:15 
Sampling Stop: 02/25/2003 12:00:00 Decay Time .. 1. 01E+03 Hrs 
Buildup Time. . . . .. O.OOE+OO Hrs Live Time . . . 9000 Sec 
Sample Size .. .... 8. 01E-01 kg Real Time .. 9004 Sec 
Collection Efficiency . . 1.0000 Spectrum File .0986803.spc 

Detector #: 3 
Energy(keV)= 0.64 + 0.661*Ch + -1.68E-07*Ch A 2 + -1.68E-07*Ch A 3 04/08/2003 
FWHM(keV) 0.84 + O.OOl*En + 7.91E-04*EnA2 + 7.91E~04*EnA3 02/1S/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT5SS003.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 3.20e-02*EnA-2.77e+00 + 2.47e+02*EnA 8.30e-01] 04/30/1998 

Library File: SOILA.LIB LSF File: L5185-09.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 3.06E+02 I.S2E+Ol < 4.12E+Ol 1.97E+01 1.00E+OO MEAS + YES 
Pb-214 2.59E+02 2.04E+01 < 6.,~8E+01 3.10E+Ol 1.00E+00 MEAS + YES 
Th-234 1. 40E+02 2.23E+02 < 7.40E+02 3.64E+02 1. OOE+OO MEAS + YES 
Ra-226 4.75E+02 1.77E+02 < 5.69E+02 2.74E+02 1.00E+00 MEAS + YES 
AcTh-228 2.60E+02 3.11E+01 < 1.16E+02 5.38E+01 1. OOE+OO MEAS + YES 
Annil l.18E+Ol 1.94E+Ol < 6.49E+Ol 3.17E+01 9.23E-Ol MEAS + YES 
Tl-20B 2.10E+02 2.32E+01 < 6.31E+Ol 2.89E+01 1.00E+00 MEAS + YES 
Bi-214 2.60E+02 2.39E+01 < 6.46E+01 3.05E+01 1.00E+00 MEAS + YES 
Cs-137 2.54E+02 1.69E+Ol < 3.29E+Ol 1. 54E+Ol 9.97E-Ol MEAS + YES 
Bi-212 1.22E+02 7.67E+Ol < 2.52E+02 1.1BE+02 1.OOE+OO MEAS + YES 
K-40 1. 12E+04 3.73E+02 < 3.02E+02 1.35E+02 1.OOE+OO MEAS + YES 
Aro-241 1.62E+Ol 2.23E+01 < 7.49E+Ol 3.60E+Ol 1.00E+00 NET YES 
Co-57 1. 85E+OO 5.17E+OO < 1. 76E+01 8.42E+00 8.97E-Ol NET YES 
Ce-144 2.11E+Ol 4.01E+Ol < 1. 36E+02 6.51E+Ol 9.02E-01 NET YES 
Ce-141 3.38E+01 2.38E+01 < 7.87E+01 3.79E+01 4.06E-01 NET YES 
Se-75 -4.00E+OO 1. 07E+Ol < 3.75E+01 1.79E+Ol 7.83E-Ol NET YES 
Cr-51 -1.26E+02 1.43E+02 < 5.15E+02 2.43E+02 3.47E-Ol NET YES 
I-131 3.22E+02 2.14E+02 < 7.05E+02 3.27E+02 2.61E-02 NET YES 
Sb-125 -6.44E+OO 2.05E+Ol < 7.26E+Ol 3.41E+Ol 9.71E-Ol NET YES 
Ag-lOBm -2.58E+OO 6.71E+OO < 2.3BE+Ol 1.12E+Ol 9.99E-Ol NET YES 
Be-7 -1.92E+02 1.00E+02 < 3.78E+02 1.78E+02 5.78E-Ol NET YES 
La-140 1.1lE+01 1.24E+02 < 4.3SE+02 2.03E+02 1. OIE-OI NET YES 
Ru-103 -3.68E+OO 1.29E+Ol < 4.64E+01 2.l6E+Ol 4.75E-01 NET YES 
Ba-140 -8.75E+Ol 2.16E+02 < 7.86E+02 3.63E+02 1. 01E-Ol NET YES 
Cs-134 -l.69E+Ol 6.69E+OO < 2.63E+01 1.23E+Ol 9.62E-Ol NET YES 
Ru-106 8.97E+Ol 7.00E+Ol < 2.34E+02 1.08E+02 9.24E-Ol NET YES 
Zr-95 4.10E+Ol 4.03E+Ol < 1.48E+02 7.05E+Ol 6.33E-Ol NET YES 
Nb-95 -3.23E+01 1. 84E+Ol < 6.99E+01 3.26E+Ol 4.34E-Ol NET YES 
Co-58 -1. 58E+Ol 1.17E+Ol < 4.43E+Ol 2.05E+Ol 6.61E-Ol NET YES 
Mn-54 -5.11E+OO 7.96E+OO < 2.95E+01 1.35E+01 9.11E-Ol NET YES 
Ag-llOm -1. SIE+Ol 9.94E+OO < 3.93E+01 1. 79E+Ol 8.89E-Ol NET YES 
Fe-59 3.42E+01 3.42E+Ol < 1.16E+02 5.33E+01 5.19E-Ol NET YES 
Zn-65 3.76E+Ol 3.96E+Ol < l.33E+02 6.33E+Ol 8.87E-01 NET YES 
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L5185-09 analyzed by emm1461 on 04/08/2003 
Activity Units: pCi/kg 
Nuclide' Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
===g=========================================================================== 
Co-60 -4.02E+OO 7.73E+OO < 2.97E+Ol 1.32E+Ol 9.85E-Ol NET YES 
Sb-124 -9.50E+OO 1.78E+Ol < 7.54E+Ol 3.12E+Ol 6.15E-Ol NET YES 

PERFORMED BY: _______________________________ 

REVIEWED BY: _______________________________ 
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-----------------

GAMMA SPECrROMErRY ANALYSIS WORKSHEET. 

'C~L=IE~N=T=I-N~F~O~R=M=A=TI~O=N==-=-======----=--==--~==--~==-=-==-=--===--

Lab Sample Number: ..;:L=5;,.;.18,;:;.;5;;;,..-....10"'--___________ Count by Date: 
(if required) -------­

Client: Duratek Inc 
~~=-~---------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS-2700·094 

Collect Start DateITime: 

Collect Stop DatefTime: ....;O:.::2:....;-O;.:;:6:....;·O;.:;:3:....1:.::2::.:.;:O;.:;:O~________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1j Co-60.038 

CHEMISTRY INFORMATION 

Liquid Data SolidlSedlment/Soil 

_____ gJmLDensity: Total Sample Weight: -----g
(if required) (if required) 

Total Sample Weight: Wet Weight: -----g -----g
(if required) 

Dry Weight: -----gAliquot Weight: -------9 
Aliquot Weight: --'(~f(}3~·I__ g

Vegetation/Dried Aquatic Animals Data 

FliteriSmear DataWet Weight: -----9 
Volume:Dry Weight: -----g 
Units:

Aliquot Weight: -----g 

Sample Geometry: 

Work Group ID: Run ID: 

COUNTING INFORMATION 

Gamma Spectrometry Counting , 
~ (J'tr5k05Count DatefTime: 4[~lu"'? e. 1~1J{ DetNo.: ___ Spectrum No.: ______ 

Counted by: ~ 

Recount DatefTime: DetNo.: ___ Spectrum No.: _______ 

Counted by: 

FORM 305.1, Rev.18 

http:CS-137,1.1j


Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,llOO; 

sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS18S-10 
BMS-2700-094 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

02/06/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

603.1 

603.1 
.6031 

WAT5 
SOlLA.LIB 
EMPTY 
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L5185-10 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5185-10 

Sample ID: SOIL/SEDI Duratek Inc Code: 0985805 

---------------------------------------~--------------------------------------
Sampling Start: 02/06/2003 12:00:00 ycounting Start: 04/08/2003 15:04:56 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. . . 1.47E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs I Live Time 6000 Sec 
Sample Size ....... 6.03E-001 kg I Real Time. . . 6004 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File. . . .0985805.spc 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Energy(keV)= -0.04 + 0.662*Ch +-2.11E-07*Ch A2 + 7.83E-l1*Ch A3 04/08/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.OOE+00*En A3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 74.94 113.28 78 18 26 145 0.84 a 
2 77.18 116.66 118 24 34 218 1. 34 b 
3 87.15 131. 73 14 22 36 241 0.46 NET< CL 
4 92.89 140.40 52 24 38 242 0.91 
5 129.71 196.05 4 21 34 192 0.17 NET< CL 
6 185.96 281.03 55 21 32 174 1. 22 
7 208.87 315.65 16 20 33 171 0.55 NET< CL 
8 238.61 360.59 306 28 35 197 1. 44 
9 271.29 409.98 20 17 28 121 1. 24 NET< CL 

10 295.18 446.08 77 18 25 106 1.26 
11 338.15 511. 02 66 17 25 96 1. 69 
12 351.88 531.77 168 20 25 92 1. 40 
13 510.31 771.20 54 13 17 53 1.30 a 
14 511.36 772.78 85 17 23 80 2.05 b 
15 583.06 881.13 96 15 19 52 1. 46 
16 609.47 921. 05 151 16 18 48 1.72 
17 911.09 1376.87 71 12 15 36 2.16 
18 969.29 1464.81 14 11 17 50 1. 30 NET< CL 
19 1120.26 1692.93 43 11 15 36 1. 72 
20 1460.90 2207.53 673 26 8 11 2.20 
21 2615.13 3948.79 30 6 5 4 2.76 
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L5185-10 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:. ... EMPTY05.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN­ OLD NEW NET NEW UN­ NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 74.94 78 18 26 67 18 26 
2 77.18 118 24 34 102 24 35 
3 87.15 14 22 36 6 22 37 NET<CL 
4 92.89 52 24 38 5 24 39 NET<CL 
6 185.96 55 21 32 23 21 33 NET<CL 
8 238.61 306 28 35 281 28 36 
9 271. 29 20 17 28 17 18 28 NET<CL 

10 295.18 77 18 25 56 18 26 
11 338.15 66 17 25 63 18 26 
12 351.88 169 20 25 130 20 27 
13 510.31 54 13 17 -81 13 26 NE,T<CL 
15 583.06 97 15 19 87 15 20 
16 609.47 151 16 18 123 17 20 
17 911.09 71 12 15 63 12 16 
18 969.29 15 11 17 10 11 17 NET<CL 
19 1120.26 43 11 15 36 11 16 
20 1460.90 673 26 8 662 26 10 
21 2615.13 30 6 5 21 6 7 
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L5185-10 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File: ........ SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 


Library Match Resolution.... 2.00 I Decay Limit (Halflives) ....•. 8.0 
Minimum Score . . . . . . . . . 0.50 I Decay Correction.......... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

================================================================:===--========-

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 74.94 67 Pb-214 19 4 of 7 90.71 1. 41 
Pb-212 49 3 of 6 86.53 1. 37 
Tl-208 4 4 of 9 89.51 0.90 

2 77.18 11 Pb-214 36 4 of 7 90.71 1. 41 Split 
23 77.18 90 Pb-212 90 3 of 6 90.16 1. 40 AutoAdd 

8 238.61 281 Pb-212 343 3 of 6 90.16 1. 40 
10 295.18 56 Pb-214 87 4 of 7 100.00 1. 50 
11 338.15 63 AcTh-228 50 2 of 36 51. 79 1. 02 
12 351.88 130 Pb-214 145 4 of 7 100.00 1. 50 
14 511.36 66 Annil 1 of 1 100.00 1. 50 Split 
22 511.36 19 Tl-208 19 4 of 9 91. 56 0.92 AutoAdd 
15 583.06 87 Tl-208 48 4 of 9 100.00 1. 50 
16 609.47 123 Bi-214 165 2 of 33 79.53 1. 30 

Ru-103 1 of 2 5.92 0.06 LowScore 
17 911.09 63 AcTh-228 79 2 of 36 65.06 1.15 
19 1120.26 36 Bi-214 27 2 of 33 67.23 1.17 
20 1460.90 662 K-40 1 of 1 100.00 1. 50 
21 2615.13 21 Tl-208 38 4 of 9 100.00 1.50 
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L5185-10 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-10 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 
Sampling Stop: 02/06/2003 12:00:00 
Buildup Time ... O.OOe+OOO Hrs 
Sample Size . . 6.03e·-001 kg 
Collection Efficiency . 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time .. 
Spectrum File 
Type I & II 

Code: 0985805 

04/08/2003 15:04:56 
1.47e+003 Hrs 

6000 Sec 
6004 Sec 

.0985805.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-l Detector #5) 
Efficiency File: WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.46E-03*En A -3.56E+OO + 1.55E+02*EnA 6.66E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)} 
LSF File: .......L5185-10.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide 

Pb-214 

Ra-226 
Pb-212 

AcTh-228 

Annil 
Tl-208 

Bi-214 

Am-241 
Co-57 
Ce-144 
Ce-141 
Se-75 
Cr-51 
Page 004 

(keV) (pCi/kg 

Average:x 1.86E+02 
74.81 1. D. 
77.11 1. D. 

295.21 1. 51E+02 
351. 92 2.02E+02 
186.22 N 2.71E+02 
238.63 2.84E+02 

77.12 1. D. 
Average:x 2.62E+02 

338.32 3.10E+02 
911.07 2.46E+02 
511.00 5.50E+01 

Average:x 1.78E+02 
583.14 2.33E+02 

2614.66 1.28E+02 
510.84 1.D. 

Average:x 2.27E+02 
609.31 2.20E+02 

1120.29 2.95E+02 
1460.81 9.22E+03 

59.54 N 2.67E+Ol 
122.06 N 9.93E+OO 
133.54 N-4.26E+Ol 
145.44 N 6.44E+01 
264.65 N 1.26E+Ol 
320.08 N-2.81E+02 

+- 2.60E+01 

· · · 
· · · 

+- 4.73E+01 
+- 3.11E+01 
+- 2.51E+02 
+- 2.81E+Ol 

· · 
+- 4.24E+01 
+- 8.68E+Ol 
+- 4.86E+01 
+- 2.43E+Ol 
+- 2.79E+Ol 
+- 4.05E+01 
+- 3.86E+01 

· · · · +- 2.83E+01 
+- 2.97E+Ol 
+- 9.23E+01 
+- 3.68E+02 
+- 5.16E+Ol 
+- 8.17E+OO 
+- 6.28E+Ol 
+- 5.03E+Ol 
+- 1.55E+01 
+- 3.07E+02 

MDA Flags Notes MDC 

* 

·· · 
· · · 

1. 48E+02 +* 
8.83E+01 +* 
8.36E+02 x 
7.65E+01 +* 

· 
* · · · 

2.68E+02 +* 
1.34E+02 +* 
7.91E+Ol + 

* · 
1. 12E+02 +* 
1. 04E+02 +* 

· · · * · ·· 
7.75E+Ol +* 
2.79E+02 +* 
3.14E+02 +* 
1. 75E+02 x 
2.72E+Ol x 
2.21E+02 x 
1.67E+02 x 
5.26E+Ol x 
1.12E+03 x 

K-40 



L5185-10 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
========~====================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

1-131 364.48 N-l.14E+03 +- 1.43E+03 5.28E+03 x 
Sb-125 427.89 N-l.40E+01 +- 2.09E+Ol 7.76E+01 x 
Ag-108m 433.93 N 2.22E+00 +- 7.50E+00 2.63E+01 x 
Be-7 477.59 N 2.75E+01 +- 1.58E+02 5.55E+02 x 
La-140 487.03 N-2.81E+02 +- 4.78E+02 1. 73E+03 x 
Ru-103 497.08 N 2.04E+01 +- 2.48E+01 8.47E+01 x 
Ba-140 537.32 N 2.80E+02 +- 7.24E+02 2.55E+03 x 
Cs-134 604.70 N-4.33E+00 +- 8.91E+00 3.24E+Oll x lbase 
Ru-106 621.84 N 8.36E+01 +- 8.32E+01 2.83E+02 x 
Cs-137 661.65 N 2.32E+01 +- 8.45E+OO 2.55E+Ol x Y. 
Zr-95 724.18 N-3.20E+01 +- 3.56E+01 1.34E+02 x 
Nb-95 765.79 N-3.11E+00 +- 3.18E+01 1. 14E+02 x 
Co-58 810.76 N-7.36E+00 +- 1.47E+01 5.49E+01 x 
Mn-54 834.83 N-1.41E+Ol +- 9.39E+00 3.68E+Ol x 
Ag-110m 884.67 N 6.95E+00 +- 1.47E+01 5.18E+Ol x 
Fe-59 1099.22 N-4.71E+Ol +- 4.88E+Ol 1. 85E+02 x 
Zn-65 1115.52 N 5'69E+Ol +- 4.68E+Ol 1.56E+02P x PIC 
Co-60 1332.49 N 8.58E-01 +- 9.60E+00 3.52E+Ol x Y. 
Sb-124 1691.02 N-2.71E+Ol +- 2.53E+01 1.13E+02 x 

MEASURED TOTAL: 1.04E+04 +- 5.45E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

3 87.15 131. 73 6 22 37 241 0.46 Deleted 
4 92.89 140.40 5 24 39 242 0.91 Deleted 
5 129.71 196.05 5 21 34 193 0.17 Deleted 
7 208.87 315.65 16 20 33 171 0.55 Deleted 
9 271.29 409.98 17 18 28 121 1. 24 Deleted 

13 510.31 771.20 -81 13 26 53 1. 30 Deleted 
18 969.29 1464.81 10 11 17 50 1. 30 Deleted 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

6 185.96 281.03 23N 21 33 174 1. 22 NET< CL 
24 59.54 90.01 9N 17 27 148 1.13 NET< CL 
25 122.06 184.48 20N 17 27 142 1.18 NET< CL 
26 133.54 201.83 -lIN 16 28 154 1.19 NET< CL 
27 145.44 219.S1 24N 18 29 153 1. 20 NET< CL 
28 264.66 399.95 11N 14 22 86 1.29 NET< CL 
29 320.09 483.72 -llN 12 21 78 1.33 NET< CL 
30 364.49 550.83 -SN 10 17 55 1.36 NET< CL 
31 427.91 646.67 -6N 9 15 43 1. 40 NET< CL 
32 433.95 655.80 3N 10 16 50 1. 41 NET< CL 
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-------------------------------------------------------------------------------

L5185-10 analyzed by emrn1461 on 04/08/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=======~======================================================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

33 477.62 721.79 2N 11 17 50 1. 44 NET< CL 
34 487.06 736.06 -7N 11 19 60 1. 44 NET< CL 
35 497.11 751. 25 9N 10 16 46 1. 45 NET< CL 
36 537.36 812.07 3N 9 14 33 1. 48 NET< CL 
37 604.76 913.93 -5N 10 17 48 1. 52 NET< CL 

LBase 
38 621.91 939.84 9N 9 13 30 1. 54 NET< CL 
39 661. 60 999.83 22N 8 11 24 1. 56 
40 724.15 1094.36 -8N 9 15 44 1. 61 NET< CL 
41 765.78 1157.27 -1N 10 16 46 1. 63 NET< CL 
42 810.77 1225.27 -4N 8 14 34 1. 66 NET< CL 
43 834.86 1261. 66 -12N 8 14 38 1. 68 NET< CL 
44 884.72 1337.03 4N 8 14 34 1. 71 NET< CL 
45 1099.18 1661. 09 -8N 9 15 39 1. 86 NET< CL 
46 1115.50 1685.74 20N 16 25 64 1. 87 NET< CL 

PIC 
47 1332.47 2013.54 1N 7 11 23 2.01 NET< CL 
48 1691.00 2555.01 -4N 4 7 9 2.25 NET< CL 
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L5185-10 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/08/2003 15:04:56 
Sampling Stop: 02/06/2003 12:00:00 Decay Time .. 1. 47E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . 6000 Sec 
Sample Size. .. 6.03E-01 kg Real Time . 6004 Sec 
Collection Efficiency . 1.0000 Spectrum File .0985B05.spc 

Detector #: 5 
Energy(keV)= -0.04 + 0.662*Ch + -2.11E-07*Ch~2 + -2.11E-07*Ch A 3 04/08/2003 
FWHM(keV) = 1.06 + 0.004*En + 6.14E-04*En~2 + 6.14E-04*En A 3 02/28/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File:. . .WTSSS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.46e-03*EnA-3.56e+00 + 1.55e+02*EnA 6.66e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5185-10.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-214 1.86E+02 2.60E+01 < 8.83E+Ol 4.20E+01 1. OOE+OO MEAS + YES 
Ra-226 2.71E+02 2.S1E+02 < 8.36E+02 4.02E+02 1.00E+OO NET YES 
Pb-212 2.B4E+02 2.81E+01 < 7.6SE+Ol 3.69E+Ol 1.OOE+OO MEAS + YES 
AcTh-228 2.62E+02 4.24E+Ol < l.34E+02 6.15E+01 1.OOE+OO MEAS + YES 
Annil 5.50E+Ol 2.43E+Ol < 7.9lE+01 3.85E+Ol 8.90E-01 MEAS + YES 
Tl-208 1.78E+02 2.79E+01 < 1.04E+02 4.38E+Ol 1.00E+OO MEAS + YES 
Bi-214 2.27E+02 2.83E+Ol < 7.75E+01 3.63E+01 1.00E+00 MEAS + YES 
K-40 9.22E+03 3.68E+02 < 3.14E+02 1. 38E+02 1.00E+OO MEAS + YES 
Am-241 2.67E+Ol S.l6E+Ol < 1.7SE+02 8.35E+Ol 1.00E+OO NET YES 
Co-57 9.93E+00 8.17E+00 < 2.72E+01 1.29E+Ol 8.S5E-01 NET YES 
Ce-144 -4.26E+01 6.28E+01 < 2.2lE+02 1. 06E+02 8.62E-01 NET YES 
Ce-141 6.44E+Ol 5.03E+01 < 1.67E+02 7.99E+Ol 2.71E-Ol NET YES 
Se-75 1.26E+Ol 1.55E+Ol < 5.26E+01 2.47E+Ol 7.02E-01 NET YES 
Cr-Sl 2.81E+02 3.07E+02 < 1.12E+03 5.25E+02 2.16E-Ol NET YES 
1-131 -1.14E+03 1.43E+03 < 5.28E+03 2.45E+03 5.13E-03 NET YES 
Sb-125 -1.40E+Ol 2.09E+Ol < 7.76E+Ol 3.57E+Ol 9.59E-01 NET YES 
Ag-I08m 2.22E+00 7.50E+00 < 2.63E+Ol 1. 21E+Ol 9.99E-Ol NET YES 
Be-7 2.75E+Ol 1.58E+02 < 5.55E+02 2.57E+02 4.52E-01 NET YES 
La-140 -2.81E+02 4.78E+02 < l.73E+03 8.07E+02 3.64E-02 NET YES 
Ru-l03 2.04E+01 2.48E+01 < 8.47E+Ol 3.91E+Ol 3.41E-Ol NET YES 
Ba-140 2.80E+02 7.24E+02 < 2.56E+03 1. 16E+03 3.64E-02 NET YES 
Cs-134 -4.33E+00 8.91E+OO < 3.24E+Ol 1.50E+01 9.45E-01 NET YES 
Ru-106 8.36E+Ol 8.32E+01 < 2.83E+02 1.29E+02 8.91E-01 NET YES 
Cs-137 2.32E+Ol 8.45E+OO < 2.55E+Ol 1. 13E+01 9.96E-Ol NET YES 
Zr-95 -3.20E+Ol 3.56E+Ol < 1.34E+02 6.16E+Ol 5.16E-Ol NET YES 
Nb-95 -3.11E+00 3.18E+01 < 1.l4E+02 S.25E+Ol 2.99E-Ol NET YES 
Co-58 -7.36E+00 1.47E+01 < 5.49E+Ol 2.50E+Ol 5.49E-01 NET YES 
Mn-54 -1.41E+Ol 9.39E+OO < 3.68E+01 1.68E+Ol 8.73E-01 NET YES 
Ag-llOm 6.95E+OO 1.48E+Ol < 5.18E+Ol 2.36E+Ol 8.44E-01 NET YES 
Fe-59 -4.71E+01 4.88E+01 < 1.85E+02 8.47E+Ol 3.87E-01 NET YES 
Zn-65 5.69E+Ol 4.68E+Ol < 1.56E+02 7.40E+Ol 8.41E-Ol NET YES 
Co-60 8.S8E-Ol 9.60E+OO < 3.52E+01 1. 57E+Ol 9.78E-01 NET YES 
Sb-124 -2.70E+Ol 2.53E+Ol < l.13E+02 4.72E+Ol 4.95E-Ol NET YES 
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---------------------------

L5185-10 analyzed by ernm1461 on 04/08/2003 
Activity units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=;============================================================================= 

PERFORMED BY: 


REVIEWED BY: ___________________________ 
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-----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ....:L:.=Sc.:..18=.;S"--.:..11.:...-___________ Count by Date: _________ 
(If required) 

Client: Duratek Inc 
~~~~------------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-2700-101 

Collect Start Oatemme: 


Collect Stop Oatemme: 02-06-03 12:00 

~~~-~-----------

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Solid/SedlmentlSoll 

_______ g/mLDensity: Total Sample Weight: -------g
(if required) (if required) 

Total Sample Weight: -----9 Wet Weight: ------g
(it required) 

Dry Weight:Aliquot Weight: -----g------9 
Aliquot Weight: -+f1f.7 tSg"d' 

VegetatlonlDrled Aquatic Animals Data 

Fllter/Smear DataWet Weight: ------9 
Volume:Dry Weight: -----9 
Units:

Aliquot Weight: ------g 
Sample Geometry: 


Work Group 10: Run 10: 


COLINTING INFORMATION 

{9qfrro~
Count Datemme: DetNo.:~ Spectrum No.: ____ 

Counted by: 


Recount Datemme: OetNo.: ___ Spectrum No.: ____ 


Counted by: 


FORM 305.1. Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,1100; 

sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L51B5-11 
BMS-2700-10l 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

02/06/03 12 00 

Product 
Matrix 

GAMMA SPECTROMETRY 
5001 Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
9 
kg 

pCi 

650.8 

650.8 
.6508 

WAT5 
SOlLA.LIB 
EMPTY 
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L5185-11 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5185-11 

Sample ID: SOIL/SEDI Duratek Inc Code: 0985806 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/08/2003 15:05:28 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. 1.47E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 6000 Sec 
Sample Size ., .... 6. 51E-001 kg Real Time . 6004 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .0985806.spc 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Energy(keV)= -0.02 + 0.662*Ch + 0.00E+00*Ch A2 + 0.00E+00*ChA3 04/08/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*EnA3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 62.86 95.02 51 31 49 377 0.80 
2 74.57 112.72 106 29 45 342 1. 44 a 
3 77.03 116.44 127 19 24 146 0.60 b 
4 87.18 131.78 25 16 25 152 0.60 a NET< CL 
5 92.65 140.04 202 26 35 253 1.16 b 
6 143.71 217.19 16 24 38 250 0.42 NET< CL 
7 185.71 280.67 173 26 37 213 1. 24 
8 238.46 360.37 371 25 27 136 1. 25 a 
9 241.50 364.97 74 19 27 136 1. 24 b 

10 294.98 445.78 85 19 27 121 1. 56 
11 327.36 494.71 16 16 26 116 0.52 NET< CL 
12 338.29 511.23 42 17 26 112 0.93 
13 351.77 531.60 171 19 23 87 1. 31 
14 510.49 771. 44 132 18 23 75 1. 96 a 
15 511.88 773.53 33 8 10 25 0.72 b 
16 583.15 881. 23 119 17 22 69 1. 36 
17 609.34 920.79 161 19 23 78 1. 56 
18 911.34 1377.14 87 14 17 47 1. 66 
19 969.14 1464.49 32 12 17 53 0.98 
20 1460.96 2207.67 1265 36 11 18 2.10 
21 2614.20 3950.32 30 6 4 3 1. 70 a 
22 2615.92 3952.92 22 5 3 2 1. 35 b 
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L5185-11 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . . .. . EMPTY06.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 62.86 51 31 49 -20 31 51 NET<CL 
2 74.57 106 29 45 94 29 45 
3 77.03 127 19 24 112 19 2S 
5 92.65 202 26 35 37 26 42 NET<CL 
6 143.71 16 24 38 -S 24 39 NET<CL 
7 18S.71 173 26 37 68 26 41 
8 238.46 371 25 27 339 25 29 
9 241.50 74 19 27 62 19 28 

10 294.98 85 19 27 64 19 28 
12 338.29 42 17 26 37 17 26 
13 351.77 171 19 23 134 19 26 
14 S10.49 132 18 23 -5 18 30 NET<CL 
16 583.15 119 17 22 110 17 22 
17 609.34 161 19 23 132 19 25 
18 911.34 87 14 17 80 14 18 
19 969.14 32 12 17 31 12 17 
20 1460.96 1265 36 11 1252 36 12 
21 2614.20 30 6 4 21 6 6 
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L5185-11 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File: ........ SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94» 


Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score . . . . . . . . . 0.50 I Decay Correction.......... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.57 94 Pb-214 22 5 of 7 100.00 1. 50 
Tl-208 2 5 of 9 90.39 0.90 
Pb-212 63 3 of 6 86.53 1. 37 
Tl-208 4 5 of 9 90.39 0.90 

3 77.03 112 Pb-212 114 3 of 6 90.16 1. 40 
Pb-214 41 5 of 7 100.00 1. 00 

7 185.71 68 U-235 1 of 3 100.00 1.50 
Ra-226 1 of 1 100.00 1. 50 

8 238.46 339 Pb-212 358 3 of 6 90.16 1. 40 
9 241.50 62 Pb-214 34 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
10 294.98 64 Pb-214 84 5 of 7 100.00 1.50 
12 338.29 37 AcTh-228 57 3 of 36 100.00 1. 50 
13 351.77 134 Pb-214 185 5 of 7 100.00 1. 50 
15 511.88 12 Annil 1 of 1 100.00 1. 50 Split 
23 511. 88 20 Tl-20e 20 5 of 9 100.00 1. 50 AutoAdd 
16 583.15 110 Tl-208 60 5 of 9 100.00 1. 50 
17 609.34 132 Bi-214 1 of 33 59.97 0.60 

Ru-103 1 of 2 5.92 0.06 LowScore 
18 911. 34 80 AcTh-228 51 3 of 36 86.36 1. 36 
19 969.14 31 AcTh-228 40 3 of 36 100.00 1. 50 

Sb-124 1 of 13 1. 04 0.51 
20 1460.96 1252 K-40 1 of 1 100.00 1.50 
21 2614.20 21 Tl-208 49 5 of 9 100.00 1. 00 
22 2615.92 22 Unknown 

Tl-208 49 5 of 9 100.00 1.00 Matched 
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L5185-11 analyzed by ernm1461 on 04/08/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-11 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 
Sampling Stop: 02/06/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size ....... 6.51e-001 kg 
Collection Efficiency. . .. 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. . 
Live Time . . . 
Real Time .. 
Spectrum File 
Type I & II 

Code: 0985806 

04/08/2003 15:05:28 
1.47e+003 Hrs 

6000 Sec 
6004 Sec 

.0985806.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Efficiency File: WTSSS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[8.71E-03*En A -3.34E+00 + 1.54E+02*EnA 6.70E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: . . . . . . . L5185-11. LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide 

Pb-214 

Pb-212 

U-235 
AcTh-228 

Annil 
Tl-208 

Bi-214 
K-40 
Am-241 
Co-57 
Ce-144 
Ce-141 
Ra-226 
Se-75 
Cr-51 
Page 004 

(keV) (pCi/kg 

Average:x 1.91E+02 
74.81 1.D. 

241.98 3.50E+02 
295.21 1.S7E+02 
351. 92 1.92E+02 
238.63 3.17E+02 

77.12 1. D. 
185.72 4.58E+01 

Average:x 2.40E+02 
338.32 1.70E+02 
911.07 2.91E+02 
969.11 1. 98E+02 
S11.00 9.49E+00 


Average:x 1.77E+02 

583.14 2.70E+02 


2614.66 1.17E+02 

510.84 I. D. 

609.31 2.19E+02 


1460.81 1.62E+04 

59.54 N-1. 65E+02 

122.06 N 7.05E+00 

MDA Flags Notes MDC 

+­ 2.32E+01 · * 

· · · · . +­ 1.0SE+02 3.27E+02 +* 
+­ 4.64E+01 1.45E+02 +* 
+­ 2.78E+01 7.74E+01 +* 
+­ 2.37E+01 4.99E+01 +* 

· · · · . · 
+­ 1. 75E+01 5.64E+Ol + 
+­ 3.70E+01 · * 
+­ 7.72E+01 2.49E+02 + 
+­ 5.12E+01 1.40E+02 +* 
+­ 7.43E+Ol 2.32E+02 + 
+­ 1. 13E+Ol 3.82E+01 + 
+­ 2.65E+01 · · · * 
+­ 4.22E+01 1.16E+02 +* 
+­ 3.40E+Ol 8.88E+01 +* 

· · · · · 
+­ 3.14E+01 8.65E+01 +* 
+­ 4.67E+02 3.52E+02 +* 
+­ 5.25E+01 1.92E+02 x# 
+­ 8.33E+OO 2.80E+Ol x 
+­ 6.41E+Ol 2.10E+02 x 
+­ 4.70E+01 1.58E+02 x 
+­ 2.27E+02 5.99E+02 x* 
+­ 1. 67E+Ol 5.69E+01 x 
+­ 3.16E+02 1.11E+03 x 

133.54 
145.44 
186.22 
264.65 
320.08 

N 1.11E+02 
N 3.62E+01 
N 1.96E+03 
N 7.39E+OO 
N-7.06E+01 



-------------------------------------------------------------------------------

L5185-11 analyzed by emm1461 on 04/08/2003 
==============================================~================================ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

I-131 364.48 N 2.61E+02 +- 1.54E+03 5.37E+03 x 
Sb-125 427.S9 N-1. OSE+01 +- 2.35E+01 8.47E+Ol x 
Ag-I08m 433.93 N 8.85E+OO +- 7.79E+OO 2.62E+Ol x 
Be-7 477.59 N 5.53E+Ol +- 1. 50E+02 5.23E+02 x 
La-140 487.03 N-3.19E+02 +- 3.95E+02 1.46E+03 x 
Ru-l03 497.08 N 1.21E+01 +- 2.41E+01 8.35E+01 x 
Ba-140 537.32 N-8.14E+02 +- 8.44E+02 3.11E+03 x 
Cs-134 604.70 N 1.24E+01 +- 9.10E+OO 3.03E+Oll x lbase 
Ru-l06 621. 84 N 6.23E+Ol +- 9.47E+01 3.26E+02 x 
Cs-137 661.65 N-3.82E+00 +- 9.60E+OO 3.48E+01 x Y. 
Zr-95 72 4.18 N-4.10E+01 +- 3.77E+01 1. 41E+02 x 
Nb-95 765.79 N-l.70E+01 +- 3.29E+Ol 1. 19E+02 x 
Co-58 810.76 N-2.38E+01 +- 1. 56E+01 5.99E+01 x 
Mn-54 834.83 N-1.73E+Ol +- 1. 08E+01 4.13E+01 x 
Ag-llOm 884.67 N 4.01E+01 +- 1.63E+01 5.10E+01 x 
Fe-59 1099.22 N 3.71E+01 +- 5.69E+01 1.96E+02 x 
Zn-65 1115.52 N-4.14E+01 +- 3.24E+01 1.19E+02 x 
Co-60 1332.49 N-7.94E+OO +- 9.90E+OO 3.79E+01 x Y. 
Sb-124 1691. 02 N 6.27E+OO +- 2.73E+01 1.04E+02 x 

MEASURED TOTAL: 1.93E+04 +- 8.64E+02 pCi/kg O.OOE+OO 
NOTE: * : N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 62.86 95.02 -20 31 51 377 0.80 Deleted 
4 87.18 131.78 25 16 25 152 0.60 Deleted 
5 92.65 140.04 37 26 42 253 1.16 Deleted 
6 143.71 217.19 -5 24 39 250 0.42 Deleted 


11 327.36 494.71 16 16 26 116 0.52 Deleted 

14 510.49 771. 44 -5 18 30 75 1. 96 Deleted 

22 2615.92 3952.92 22 5 3 3 1.35 Unknown 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

24 59.54 90.01 -65N 21 37 269 1.13 NET< CL 
25 122.06 184.48 16N 19 30 178 1.12 NET< CL 
26 133.54 201.83 32N 18 28 163 1.13 
27 145.44 219.81 14N 19 30 182 1.13 NET< CL 
28 186.22 281. 43 177N 21 26 133 1.15 
29 264.65 399.95 7N 16 26 121 1. 21 NET< CL 
30 320.08 483.70 -3N 13 22 92 1. 25 NET< CL 
31 364.48 550.80 2N 12 19 68 1.29 NET< CL 
32 427.89 646.62 -SN 11 18 62 1. 35 NET< CL 
33 433.93 655.74 13N 11 18 59 1. 36 NET< CL 
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-------------------------------------------------------------------------------

L5185-11 analyzed by ernm1461 on 04/08/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

============================-================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. EKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

34 477.59 721. 72 4N 11 18 57 1. 40 NET< CL 
35 487.03 735.98 -8N 10 17 53 1. 40 NET< CL 
36 497.08 751.17 6N 11 18 53 1. 41 NET< CL 
37 537.32 811.97 -11N 11 19 60 1. 45 NET< CL 
38 604.70 913.79 15N 11 17 49 1.51 NET< CL 

LEase 
39 621. 84 939.69 7N 11 17 49 1. 53 NET< CL 
40 661.65 999.85 -4N 10 17 56 1. 57 NET< CL 
41 724.18 1094.33 -l1N 10 17 58 1. 62 NET< CL 
42 765.79 1157.21 -6N 11 18 60 1. 66 NET< CL 
43 810.76 1225.16 -14N 9 16 49 1. 70 NET< CL 
44 834.83 1261. 54 -16N 10 18 58 1. 72 NET< CL 
45 884.67 1336.85 25N 10 15 39 1. 76 
46 1099.22 1661.05 7N 11 17 53 1. 92 NET< CL 
47 1115.52 1685.68 -15N 12 21 75 1. 93 NET< CL 
48 1332.49 2013.54 -6N 7 13 31 2.08 NET< CL 
49 1691.02 2555.31 IN 4 7 9 2.26 NET< CL 
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L518S-11 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 1D : SOIL/SEDI Duratek Inc 

Sampling Start: 02/06/2003 12:00:00 Counting Start: 04/08/2003 15:05:28 
Sampling Stop: 02/06/2003 12:00:00 Decay Time. . 1.47E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . . 6000 Sec 
Sample Size . . 6.51E-01 kg Real Time . . 6004 Sec 
Collection Efficiency . 1. 0000 Spectrum File .0985806.spc 

Detector #: 6 
Energy(keV)= -0.02 + O.662*Ch + 0.00E+00*ChA2 + 0.00E+00*Ch A 3 04/08/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 + 3.S9E-03*En A 3 03/04/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File:. . .WTSSS006.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=l/[ 8.71e-03*EnA-3.34e+00 + 1.54e+02*EnA 6.70e-Ol] 02/06/1998 

Library File: SOlLA.LIB LSF File: LS18S-11.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
==================================================================~============ 

Pb-214 1.91E+02 2.32E+01 < 7.74E+Ol 3.6SE+Ol 1. OOE+OO MEAS + YES 
Pb-212 3.16E+02 2.37E+Ol < 4.99E+Ol 2.37E+Ol 1.OOE+OO MEAS + YES 
U-235 4.S8E+Ol 1.7SE+Ol < 5.64E+Ol 2.73E+Ol 1.00E+00 MEAS + YES 
AcTh-228 2.40E+02 3.70E+Ol < 1.40E+02 6.50E+Ol 1.OOE+OO MEAS + YES 
Annil 9.49E+00 1.13E+Ol < 3.82E+Ol 1.81E+Ol S.90E-Ol MEAS + YES 
Tl-208 1.77E+02 2.65E+Ol < 8.88E+Ol 3.67E+Ol 1.OOE+OO MEAS + YES 
Bi-214 2.19E+02 3.14E+Ol < 8.66E+Ol 4.10E+Ol 1.00E+OO MEAS + YES 
K-40 1.62E+04 4.67E+02 < 3.52E+02 1.S8E+02 1.OOE+OO MEAS + YES 
Am-241 -1.65E+02 5.25E+Ol < 1.92E+02 9.27E+Ol 1.00E+OO NET YES 
Co-57 7.05E+00 8.33E+00 < 2.S0E+Ol 1. 34E+Ol S.S5E-Ol NET YES 
Ce-144 1.12E+02 6.41E+Ol < 2.10E+02 1.OOE+02 8.62E-Ol NET YES 
Ce-l41 3.62E+Ol 4.70E+Ol < 1.5SE+02 7.57E+Ol 2.71E-Ol NET YES 
Ra-226 1.96E+03 2.27E+02 < 5.99E+02 2.8SE+02 1.OOE+OO NET YES 
Se-75 7.39E+OO 1.67E+Ol < 5.69E+Ol 2.70E+Ol 7.02E-Ol NET YES 
Cr-51 -7.06E+Ol 3.16E+02 < 1.11E+03 S.2SE+02 2.16E-Ol NET YES 
I-131 2.61E+02 1.54E+03 < 5.37E+03 2.S1E+03 5.13E-03 NET YES 
Sb-125 -1. 08E+Ol 2.35E+Ol < 8.47E+Ol 3.9SE+Ol 9.S9E-Ol NET YES 
Ag-108m 8.85E+00 7.79E+OO < 2.62E+Ol 1.22E+Ol 9.99E-Ol NET YES 
Be-7 5.53E+01 1.SOE+02 < S.23E+02 2.43E+02 4.52E-Ol NET YES 
La-l40 -3.19E+02 3.94E+02 < 1.46E+03 6.75E+02 3.64E-02 NET YES 
Ru-l03 1. 21E+Ol 2.41E+Ol < S.34E+Ol 3.87E+Ol 3. HE-01 NET YES 
Ba-140 -S.14E+02 S.44E+02 < 3.11E+03 1.4SE+03 3.64E-02 NET YES 
Cs-134 1. 24E+Ol 9.10E+00 < 3.03E+Ol 1.40E+Ol 9.45E-Ol NET YES 
Ru-l06 6.23E+Ol 9.47E+01 < 3.26E+02 1.5lE+02 8.91E-Ol NET YES 
Cs-137 -3.82E+OO 9.60E+OO < 3.48E+Ol 1.61E+Ol 9.96E-Ol NET YES 
Zr-95 -4.10E+Ol 3.77E+Ol < 1.41E+02 6.53E+Ol 5.16E-Ol NET YES 
Nb-95 -1. 70E+Ol 3.29E+Ol < 1.19E+02 5.54E+Ol 2.99E-Ol NET YES 
Co-58 -2.38E+Ol 1.56E+Ol < 5.99E+Ol 2.77E+Ol 5.49E-Ol NET YES 
Mn-54 -1. 74E+Ol 1.OSE+Ol < 4.13E+Ol 1. 92E+Ol 8.73E-Ol NET YES 
Ag-llOm 4.01E+01 1.63E+Ol < S.lOE+Ol 2.33E+Ol S.44E-Ol NET YES 
Fe-59 3.71E+01 5.69E+Ol < 1.96E+02 9.0SE+Ol 3.S7E-Ol NET YES 
Zn-65 -4.14E+Ol 3.24E+Ol < 1.19E+02 5.61E+Ol 8.41E-Ol NET YES 
Co-60 -7.94E+00 9.90E+00 < 3.79E+Ol 1. 71E+Ol 9.7SE-Ol NET YES 
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L5185-11 analyzed by emm1461 on 04/08/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

So-124 6.27E+00 2.73E+01 < 1.04E+02 4.37E+01 4.95E-01 NET YES 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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--------------

---

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L=5..;.,18=5-:....1=2"--_______ Count by Date: __________ 
(if required) 

Client: Duratek Inc 
~~~~--------- Delay Date: 

(if required) 
Project: OTHER ENVIRON·OUR 

Sample Matrix: Soil 

Sample Description: BMS-2700·112 

Collect Start DatelTime: 

Collect Stop DatelTime: -'0;...;.1..,.;;;-2;;,.;;8....,;-0;;,.;;3....,;1.,;;;;2,;,.;;::0..;:..0________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolldlSedlmentiSoll 

_____ g/mLDensity: Total Sample Weight: -----g
(if required) (if required) 

Total Sample Weight: -----g Wet Weight: -----g
(if required) 

Dry Weight:Aliquot Weight: -----g-----g 
Aliquot Weight: el0£( ~7 

VegetationlDrled Aquatic AnImals Data 

Filter/Smear Data Wet Weight: -----g 

Volume:Dry Weight: -----g 
Units:

Aliquot Weight: -----g 

Sample Geometry: 

Work Group 10: Run 10: 

COUNTING INFORMATION 

Count DatelTime: Det No.: ~ Spectrum No.: {Jq f(bKQ5 

Counted by: 

Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Frarnatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5185-12 
BMS-2700-112 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

01/28/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Nurnvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

758.7 

758.7 
.7587 

WAT5 
SOILA.LIB 
EMPTY 

--' 
Page 1 



L5185-12 analyzed by emm1461 on 04/08/2003 
******~************************************************************************ 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-12 / 

Sample 10: SOIL/SEDI Duratek Inc Code: 0986805 

---------------------------------------~-J-------------------------------------
Sampling Start: 01/28/2003 12:00:00 Vcounting Start: 04/08/2003 17:22:15 
Sampling Stop: 01/28/2003 12:00:00 I Decay Time. 1.69E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs I Live Time 7000 Sec 
Sample Size ....... 7.59E-001 kg I Real Time. . . . . . .. 7007 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........0986805.spc 

Detector #: 5 (Canberra SN 6953483 Inst-l Detector #5) 
Energy(keV)= -0.04 + 0.662*Ch +-2.11E-07*Ch A 2 + 7.83E-11*Ch A 3 04/08/2003 
FWHM(keV) 1.06 + O.004*En + 6.14E-04*EnA2 + 0.00E+00*En A 3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.37 95.79 2 27 44 351 0.05 NET< CL 
2 74.96 113.31 143 28 41 338 1. 03 a 
3 76.97 116.35 257 33 47 405 1. 22 b 
4 87.21 131.83 3 31 50 465 0.08 NET< CL 
5 92.94 140.48 81 30 48 419 0.87 
6 185.88 280.91 10.5 28 42 306 1. 30 
7 209.32 316.34 89 31 49 348 1. 31 
8 238.64 360.64 522 31 35 226 1. 20 a 
9 241. 67 365.22 100 28 44 301 1. 74 b 

10 270.45 408.71 35 23 36 208 1. 29 NET< CL 
11 295.21 446.13 172 26 38 212 1. 54 
12 338.46 511.49 68 23 34 188 0.93 
13 351.92 531. 83 338 27 33 158 1. 41 
14 509.72 770.31 52 12 17 55 1.18 a 
15 511. 40 772.84 185 22 28 110 2.21 b Wide Pk 
16 583.17 881. 31 210 20 23 87 1. 54 
17 609.29 920.78 274 22 24 82 1. 53 
18 727.35 1099.20 38 13 19 65 1. 41 
19 794.82 1201.16 26 14 22 76 1. 80 
20 911.24 1377.09 168 17 18 52 1. 66 
21 968.93 1464.27 59 16 23 89 1. 24 
22 1120.01 1692.56 59 15 20 65 1. 60 
23 1460.93 2207.58 1252 36 11 20 2.29 
24 1764.93 2666.61 61 10 11 18 2.26 
25 2204.49 3329.86 21 6 7 8 1. 75 
26 2615.23 3948.95 107 11 4 3 1. 81 
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-------------------------------------------------------------------------------

L5185-12 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SeEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File: . . . . EMPTY05.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.37 2 27 44 -12 27 44 NET<CL 
2 74.96 143 28 41 130 28 41 
3 76.97 257 33 47 238 33 48 
4 87.21 3 31 50 -7 31 51 NET<CL 
5 92.94 81 30 48 27 30 49 NET<CL 
6 185.88 105 28 42 67 28 44 
8 238.64 522 31 35 493 31 36 
9 241. 67 100 28 44 87 28 44 

10 270.45 35 23 36 32 23 37 NET<CL 
11 295.21 173 26 38 148 27 39 
12 338.46 68 23 34 64 23 35 
13 351.92 339 27 33 293 27 35 
14 509.72 52 12 17 -105 13 27 NET<CL 
16 583.17 210 20 23 200 20 24 
17 609.29 275 22 24 242 22 26 
18 727.35 38 13 19 36 13 20 
20 911.24 168 17 18 158 17 19 
21 968.93 59 16 23 55 16 24 
22 1120.01 59 15 20 51 15 21 
23 1460.93 1253 36 11 1239 36 13 
24 1764.93 61 10 11 53 10 12 
25 2204.49 21 6 7 18 6 8 
26 2615.23 107 11 4 97 11 7 
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L5185-12 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. . ... SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) .... 8.0 
Minimum Score.. ... 0.50 I Decay Correction.. . .... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.96 130 Pb-212 90 3 of 6 86.53 1. 37 
Pb-214 45 5 of 7 100.00 1.00 
Tl-208 11 4 of 9 89.51 0.90 

3 76.97 238 Pb-212 158 3 of 6 86.53 1. 37 
Tl-208 11 4 of 9 89.51 0.90 
Pb-214 83 5 of 7 100.00 1.00 

6 185.88 67 U-235 1 of 3 100.00 1. 50 
Ra-226 1 of 1 100.00 1. 50 

7 209.32 89 AcTh-228 53 5 of 36 67.05 1.17 
Np-239 o of o 0.00 Decay 

8 238.64 493 Pb-212 752 3 of 6 86.53 1. 37 
9 241.67 87 Pb-214 75 5 of 7 100.00 1.50 

La-140 1 of 15 0.40 0.00 LowScore 
11 295.21 148 Pb-214 178 5 of 7 100.00 1. 50 
12 338.46 64 AcTh-228 114 5 of 36 100.00 1. 50 
13 351. 92 293 Pb-214 299 5 of 7 100.00 1.50 
15 511.40 126 Annil 1 of 1 100.00 1.50 Split 
28 511.40 58 Tl-208 58 4 of 9 91. 56 0.92 AutoAdd 
16 583.17 200 Tl-208 221 4 of 9 94.37 1. 44 
17 609.29 242 Bi-214 291 4 of 33 84.49 1. 34 

Ru-103 1 of 2 5.92 0.06 LowScore 
18 727.35 36 Bi-212 1 of 13 100.00 1.50 
19 794.82 2 Cs-134 1 of 9 46.67 0.97 Split 
27 794.82 24 AcTh-228 24 5 of 36 75.50 1. 25 AutoAdd 
20 911.24 158 AcTh-228 99 5 of 36 71.18 1. 21 
21 968.93 55 AcTh-228 81 5 of 36 100.00 1.50 

Sb-124 1 of 13 1. 04 0.01 LowScore 
22 1l20.01 51 Bi-214 55 4 of 33 84.49 1. 34 
23 1460.93 1239 K-40 1 of 1 100.00 1.50 
24 1764.93 53 Bi-214 41 4 of 33 79.44 1. 29 
25 2204.49 18 Bi-214 11 4 of 33 74.54 1.25 
26 2615.23 97 Tl-208 87 4 of 9 94.37 1. 44 
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L5185-12 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-12 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 
Sampling Stop: 01/28/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 7.5ge-OOl kg 
Collection Efficiency . 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . . 
Spectrum File 
Type I & II 

Code: 0986805 

04/08/2003 17:22:15 
1.6ge+003 Hrs 

7000 Sec 
7007 Sec 

.0986805.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Efficiency File: WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.46E-03*En A -3.56E+00 + 1.55E+02*EnA 6.66E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/0S/94}) 
LSF File: .......L51S5-12.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide 

Pb-212 

U-235 
AcTh-228 

Pb-214 

Annil 
Tl-208 

Bi-214 

Bi-212 
Cs-134 
Page 004 

(keV) (pCi/kg 

238.63 	 3.41E+02 
74,81 I. D. 
77.12 I. D. 

185.72 3.34E+Ol 
Average: x 3.50E+02 

209.28 5.75E+02 
33S.32 2.16E+02 
794.70 3.50E+02 
911.07 4.21E+02 
969.11 2.52E+02 


Average:x 3.03E+02 

241.98 3.62E+02 

295.21 2.72E+02 

351.92 3.11E+02 

Sl1.00 7.27E+01 


Average:x 3.78E+02 

583.14 3.62E+02 


2614.66 4.01E+02 

510.84 I. D. 

Average:x 3.08E+02 
609.31 2.96E+02 

1120.29 2.89E+02 
1764.49 3.86E+02 
2204.22 4.84E+02 

727.17 1. 93E+02 
Average:x-4.02E+OO 

+- 2.16E+01 
. . 

. 

+- 1.3SE+Ol 
+- 3.37E+Ol 
+- 2.00E+02 
+- 7.58E+01 
+- 2.99E+02 
+- 4.51E+Ol 
+- 7.46E+01 
+- 2.42E+01 
+- 1. 18E+02 
+- 4.87E+01 
+- 2.88E+01 
+- 2.19E+01 
+- 2.84E+01 
+- 3.69E+01 
+- 4.45E+01 

. 
+- 2.40E+01 
+- 2.70E+01 
+- 8.24E+01 
+- 7.47E+01 
+- 1.6SE+02 
+- 7.18E+01 
+- 7.58E+00 

MDA Flags Notes MDC 

5,92E+01 	 +* 

·· · · · · · 4.47E+01 + 
* ·· 

6.44E+02 + 
2.42E+02 + 
9.94E+02 + 
1.07E+02 +* 
2.31E+02 +* 

* · · · 
3.77E+02 	 +* 
1. 47E+02 +* 
7.63E+01 +* 
7.05E+01 +* 

*· · · 9.25E+01 +* 
6.95E+01 +* 

· · · 
* · · · 

6.62E+01 +* 
2.52E+02 +* 
1.93E+02 +* 
4.77E+02 + 
2.26E+02 + 

· · · 



L5185-12 analyzed by emrn1461 on 04/08/2003 
=======;======================================================================= 

MEASURED or MDA CONCENTRATIONS 
=================;============================================================= 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

795.84 2.10E+00 +­ 2.11E+01 7.15E+Ol J 8~ 
604.70 N-4.93E+00 +- 8.12E+00 2.90E+01l x lbase 

K-40 1460.81 1.18E+04 +­ 3.42E+02 2.67E+02-- +* 
Am-241 59.54 N 1.75E+00 +­ 4.53E+Ol 1.55E+02 x 
Co-57 122.06 N-2.78E+00 +­ 7.57E+OO 2.60E+01 x 
Ce-144 133.54 N-l.54E+02 +­ 6.00E+01 2.16E+02 x 
Ce-141 145.44 N 8.71E+01 +­ 5.64E+01 1.86E+02 x 
Ra-226 186.22 N-1.63E+02 +­ 2.97E+02 1. 01E+03L x LHROI 
Se-75 264.65 N 2.47E+01 +­ 1. 49E+01 4.88E+01 x 
Cr-51 320.08 N 6.55E+01 +­ 3.56E+02 1. 22E+03 x 
1-131 364.48 N 2.12E+02 +­ 2.94E+03 1. 02E+04 x 
Sb-125 427.89 N-1.12E+01 +­ 1. 94E+Ol 6.98E+01 x 
Ag-108rn 433.93 N-4.03E+00 +­ 6.45E+OO 2.31E+01 x 
Be-7 477.59 N-1.02E+02 +­ 1.57E+02 5.59E+02 x 
La-140 487.03 N-3.54E+02 +­ 6.47E+02 2.30E+03 x 
Ru-103 497.08 N 4.02E+01 +_. 2.52E+01 8.28E+01 x 
Ba-140 537.32 N 8.44E+02 +­ 1.24E+03 4.24E+03 x 
Ru-106 621. 84 N-7.80E+OO +­ 7.85E+01 2.77E+02 x 
Cs-137 661.65 N 2.38E+00 +­ 7.51E+OO 2.63E+01 x Y. 
Zr-95 724.18 N-S.91E+01 +­ 4.72E+Ol 1.76E+02L x LHROI 
Nb-95 765.79 N-2.24E+Ol +­ 3.13E+01 1.13E+02 x 
Co-58 810.76 N-4.11E+OO +­ 1. 39E+01 5.01E+01 x 
Mn-54 834.83 N-1. 06E+01 +­ 8.67E+00 3.23E+01 x 
Ag-llOrn 884.67 N 1.09E+01 +­ 1.21E+01 4.12E+01 x 
Fe-59 1099.22 N-3.04E+Ol +­ 4.54E+01 1.66E+02 x 
Zn-65 1115.52 N-1.27E+01 +­ 4.45E+01 1.53E+02P x PIC 
Co-60 1332.49 N-1.45E+01 +­ 8.41E+OO 3.30E+01 x Y. 
Sb-124 1691.02 N 2.05E+Ol +- 2.17E+01 7.68E+01 x 

MEASURED TOTAL; 1.37E+04 +- 5.82E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

========================================================~===~================== 

PR. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 63.37 95.79 -12 27 44 351 0.05 Deleted 
4 87.21 131.83 -7 31 51 465 0.08 Deleted 
5 92.94 140.48 27 30 49 419 0.87 Deleted 

10 270.45 408.71 32 23 37 208 1. 29 Deleted 
14 509.72 770.31 -105 13 27 55 1.18 Deleted 

=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

29 59.54 90.01 IN 22 36 254 1.13 NET< CL 
30 122.06 184.48 -8N 22 37 274 1.18 NET< CL 
31 133.54 201.83 -S8N 23 39 310 1.19 NET< CL 
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-------------------------------------------------------------------------------

L5l85-l2 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

32 145.44 219.81 39N 25 40 286 1.20 NET< CL 
33 186.22 281.43 -20N 36 61 340 1. 23 NET< CL 

LHRoi 
34 264.66 399.95 30N 18 28 148 1. 29 
35 320.09 483.72 3N 16 27 131 1. 33 NET< CL 
36 364.49 550.83 IN 14 23 96 1. 36 NET< CL 
37 427.91 646.67 -7N 12 20 77 1. 40 NET< CL 
38 433.95 655.80 -8N 13 22 86 1. 41 NET< CL 
39 477.62 721. 7 9 -9N 14 23 90 1. 44 NET< CL 
40 487.06 736.06 -7N 13 22 86 1. 44 NET< CL 
41 497.11 751.25 21N 13 20 70 1. 45 
42 537.36 812.07 9N 13 21 77 1. 48 NET< CL 
43 604.76 913.93 -8N 13 22 84 1. 52 NET< CL 

LBase 
44 621. 91 939.84 -IN 12 19 64 1. 54 NET< CL 
45 661. 60 999.83 3N 11 17 59 1. 56 NET< CL 
46 724.15 1094.36 -19N 15 27 67 1. 61 NET< CL 

LHRoi 
47 765.78 1157.27 -8N 12 20 71 1. 63 NET< CL 
48 810.77 1225.27 -3N 10 17 53 1. 66 NET< CL 
49 834.86 1261. 66 -13N 11 18 63 1. 68 NET< CL 
50 884.72 1337.03 9N 10 16 45 1. 71 NET< CL 
51 1099.18 1661.09 -7N 10 17 53 1. 86 NET< CL 
52 1115.50 1685.74 -6N 22 36 121 1. 87 NET< CL 

PIC 
53 1332.47 2013.54 -15N 9 16 47 2.01 NET< CL 
54 1691. 00 2555.01 4N 4 6 7 2.25 NET< CL 
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L5185-12 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 17:22:15 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. . 1. 69E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . . 7000 Sec 
Sample Size . .. 7.59E-01 kg Real Time . 7007 Sec 
Collection Efficiency . 1. 0000 Spectrum File .0986805.spc 

Detector #: 5 
Energy(keV)= -0.04 + 0.662*Ch + -2.11E-07*ChA2 + -2.11E-07*Ch A 3 04/08/2003 
FWHM(keV) = 1.06 + 0.004*En + 6.14E-04*EnA2 + 6.14E-04*EnA3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ..WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.46e-03*EnA-3.56e+00 + 1.55e+02*EnA 6.66e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: LS185-12.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 3.41E+02 2.16E+Ol < 5.92E+01 2.86E+01 9.99E-Ol MEAS + YES 
U-235 3.34E+Ol 1.3BE+Ol < 4.47E+Ol 2.17E+Ol 1. OOE+OO MEAS + YES 
AcTh-22B 3.50E+02 3.37E+Ol < 1.07E+02 4.98E+Ol 1.OOE+OO MEAS + YES 
Pb-214 3.03E+02 2.42E+01 < 7.63E+01 3.67E+Ol 9.99E-01 MEAS + YES 
Annil 7.27E+Ol 2.19E+01 < 7.05E+Ol 3.45E+Ol 8.75E-Ol MEAS + YES 
Tl-20B 3.78E+02 2.84E+Ol < 6.95E+Ol 2.91E+Ol 1.OOE+OO MEAS + YES 
Bi-214 3.08E+02 2.40E+Ol < 6.62E+Ol 3.14E+Ol 9.99E-01 MEAS + YES 
Bi-212 1.93E+02 7.1BE+Ol < 2.26E+02 1. 06E+02 1.OOE+OO MEAS + YES 
Cs-134 -4.02E+00 7.58E+00 < 2.90E+Ol 1.37E+Ol 9.37E-Ol MEAS + YES 
K-40 1.18E+04 3.42E+02 < 2.67E+02 1.21E+02 1. OOE+OO MEAS + YES 
Am-241 1. 75E+00 4.S3E+Ol < 1.55E+02 7.45E+Ol 1.OOE+OO NET YES 
Co-57 -2.7BE+00 7.S7E+00 < 2.60E+Ol 1.26E+Ol 8.36E-Ol NET YES 
Ce-144 -1. 54E+02 6.00E+Ol < 2.16E+02 1.04E+02 8.43E-Ol NET YES 
Ce-141 8.71E+Ol 5.64E+Ol < 1.86E+02 8.99E+Ol 2.23E-Ol NET YES 
Ra-226 -1.64E+02 2.97E+02 < 1.OlE+03 4.96E+02 1.00E+OO NET YES 
Se-75 2.47E+Ol 1.49E+Ol < 4.88E+Ol 2.33E+Ol 6.66E-Ol NET YES 
Cr-51 6.55E+01 3.56E+02 < 1.22E+03 5.82E+02 1.72E-Ol NET YES 
1-131 2.12E+02 2.94E+03 < 1.02E+04 4.83E+03 2.34E-03 NET YES 
Sb-125 -1.12E+01 1.94E+Ol < 6.98E+Ol 3.27E+Ol 9.S3E-Ol NET YES 
Ag-IOBm -4.03E+00 6.4SE+OO < 2.31E+Ol 1. 09E+Ol 9.99E-Ol NET YES 
Be-7 -1.02E+02 1.57E+02 < 5.59E+02 2.64E+02 4.02E-Ol NET YES 
La-140 -3.54E+02 6.46E+02 < 2.30E+03 1.08E+03 2.22E-02 NET YES 
Ru-l03 4.02E+Ol 2.52E+Ol < 8.28E+Ol 3.88E+Ol 2.90E-Ol NET YES 
Ba-140 8.44E+02 1.24E+03 < 4.24E+03 1. 99E+03 2.22E-02 NET YES 
Ru-106 -7.BOE+00 7.8SE+Ol < 2.77E+02 1.30E+02 8.76E-Ol NET YES 
Cs-137 2.38E+OO 7.51E+OO < 2.62E+01 1. 22E+Ol 9.96E-Ol NET YES 
Zr-95 -5.91E+01 4.72E+Ol < 1.76E+02 8.37E+Ol 4.67E-Ol NET YES 
Nb-95 -2.24E+Ol 3.13E+Ol < 1.13E+02 5.30E+01 2.49E-Ol NET YES 
Co-58 -4.l1E+OO 1.39E+Ol < 5.01E+Ol 2.32E+Ol 5.03E-Ol NET YES 
Mn-54 -1.06E+01 8.67E+00 < 3.23E+Ol 1. 51E+Ol 8.56E-Ol NET YES 
Ag-llOm 1. 09E+Ol 1.21E+Ol < 4.12E+Ol 1.90E+Ol 8.23E-Ol NET YES 
Fe-59 -3.04E+01 4.54E+Ol < 1.66E+02 7.70E+Ol 3.36E-Ol NET YES 
Zn-65 -1. 27E+01 4.45E+Ol < 1.53E+02 7.37E+01 8.19E-Ol NET YES 
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L5185-12 analyzed by emm1461 on 04/08/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=;=====:======================================================================= 

Co-60 -1.45E+Ol 8.41E+OO < 3.30E+Ol 1.52E+Ol 9.75E-Ol NET YES 
Sb-124 2.05E+Ol 2.17E+Ol < 7.68E+Ol 3.15E+Ol 4.45E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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-------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 


,~~~~~~~~~======--==--==========------------========-===========
CLIENT INFORMATION 

Lab Sample Number: -=L:.::5:..:..1.=.:85~·..:.;13:::..-________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~~~---------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS-2700-140 

Collect Start DatefTime: 

Collect Stop DatefTime: ...;O;..:.1...;-2:;,;:;8...;-O;;.;:3~1;,.;;;2;,;.;:OO;.;;..,..________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Solid/SedimentlSoll 

_____g/mLDensity: Total Sample Weight: -----9 
(if required) (if required) 

Total Sample Weight: Wet Weight: -----9 ------9
(if required) 

Dry Weight:Aliquot Weight: ------g -----9 

Aliquot Weight: ~i2.,~ 
VegetatlonlDrled Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----g 

Volume:Dry Weight: -----g 
Units:

Aliquot Wei9ht: -----9 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMAl-ION 

oQ(Hok
Count OatefTime: DetNo.:L Spectrum No.: _____ 

Counted by: 

Recount OatefTime: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1. Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5185-13 
BMS-2700-140 

00435 Duratek Inc 
OTRFJR ENVIRON-OUR 

01/28/03 12,00 

Product 
Matrix 

GAMMA SPECTROMETRY 
S001 Soil 

Parameter Units Numvalue Textvalue Datevalue 

sample Weight 
Sample Weight-Dry 
Aliquot weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
9 
kg 

pCi 

775.5 

775.5 
.7755 

WATS 
SOILA.LIB 
EMPTY 
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-------------------------------------------------------------------------------

L5185-13 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5185-13 

Sample ID: SOIL/SEDI Duratek Inc Code: 0986806 

----------------------------------------~-------------------------------------
Sampling Start: 01/28/2003 12:00:00 {counting Start: 04/08/2003 17:22:45 
Sampling Stop: 01/28/2003 12:00:00 !/Decay Time. . 1.69E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs r Live Time. 7500 Sec 
Sample Size ....... 7.75E-OOl kg I Real Time. . . . . . .. 7507 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........0986806.spc 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Energy(keV)= -0.02 + 0.662*Ch + 0.00E+00*Ch A 2 + 0.00E+00*Ch A 3 04/08/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*En A 3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

===========================================;=================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.21 95.55 84 33 52 458 1.00 
2 74.70 112.92 143 29 43 376 1.07 a 
3 76.97 116.35 247 27 37 301 0.83 b 
4 87.04 131. 57 93 20 29 202 0.68 a 
5 90.00 136.03 57 22 35 269 0.95 b 
6 92.67 140.07 272 33 47 403 1. 24 c 
7 143.93 217.53 38 16 25 148 0.57 a 
8 148.68 224.71 31 19 30 198 0.89 b 
9 160.19 242.10 -16 27 44 332 0.57 NET< CL 

10 185.73 280.70 240 31 44 304 1. 64 Wide Pk 
11 209.24 316.22 36 26 41 285 0.47 NET< CL 
12 238.52 360.46 629 31 30 180 1.15 a 
13 241.52 364.99 108 21 30 180 1.16 b 
14 269.89 407.86 45 21 33 181 0.96 
15 295.05 445.88 181 23 31 167 1. 22 
16 327.81 49"5.38 40 18 28 130 1.28 
17 338.22 511.11 142 20 27 120 1. 36 
18 351. 71 531. 49 385 27 29 136 1. 60 
19 463.09 699.81 83 17 24 82 2.09 Wide Pk 
20 510.91 772.07 226 22 26 102 2.24 Wide Pk 
21 583.08 881.13 252 22 25 90 1.55 
22 609.21 920.60 292 23 25 92 1. 40 
23 727.50 1099.35 47 14 20 65 1.57 
24 795.02 1201.37 30 14 21 68 1. 82 
25 859.85 1299.35 26 14 22 74 1. 45 
26 911.29 1377.08 204 18 18 50 1. 72 
27 933.74 1411.00 12 12 19 54 0.95 NET< CL 
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L5185-13 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

==========================================================;==================== 

PK. 
# 

ENERGY 
(keV) 

ADDRESS 
CHANNEL 

NET/MDA 
COUNTS 

UN­
CERTAINTY 

C.L. 
COUNTS 

BKG 
COUNTS 

FWHM 
(keV) FLAG 

28 
29 
30 
31 
32 

969.02 
ll20. 29 
1460.91 
1764.78 
2615.06 

1464.31 
1692.89 
2207.59 
2666.78 
3951.62 

88 
81 

570 
50 
93 

16 
14 
25 

9 
10 

22 
18 
11 
10 

6 

77 
44 
19 
16 

6 

2.45 
2.57 
2.18 
1. 77 
3.11 
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L5185-13 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. .. . .. EMPTY06.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.21 85 33 52 -4 33 54 NET<CL 
2 74.70 143 29 43 127 29 44 
3 76.97 247 27 37 228 27 38 
6 92.67 272 33 47 66 33 53 
7 143.93 38 16 25 11 16 26 NET<CL 

10 185.73 240 31 44 109 31 48 
12 238.52 629 31 30 589 31 32 
13 241.52 108 21 30 93 21 31 
14 269.89 45 21 33 42 21 33 
15 295.05 181 23 31 155 23 33 
17 338.22 142 20 27 136 20 27 
18 351. 71, 385 27 29 338 27 32 
20 510.91 226 22 26 54 22 34 
21 583.08 252 22 25 241 22 25 
22 609.21 292 23 25 256 23 27 
23 727.50 47 14 20 44 14 20 
24 795.02 31 14 21 28 14 22 
26 911.29 204 18 18 195 18 19 
27 933.74 12 12 19 11 12 19 NET<CL 
28 969.02 88 16 22 87 17 22 
29 1120.29 81 14 18 76 14 18 
30 1460.91 570 25 11 554 25 13 
31 1764.78 50 9 10 43 9 11 
32 2615.06 93 10 6 82 10 8 
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L5l85-l3 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . . . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives) . . . .. 8.0 
Minimum Score ....... 0.50 I Decay Correction. . . . . . . .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================;================================= 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.70 127 Pb-214 53 5 of 7 100.00 1. 50 
Tl-208 7 6 of 9 95.73 0.96 
Pb-2l2 111 4 of 6 95.97 1. 46 
Tl-208 12 6 of 9 95.73 0.96 

3 76.97 228 Pb-212 194 4 of 6 95.97 1. 46 
Pb-2l4 97 5 of 7 100.00 1. 00 

4 87.04 93 Cd-109 1 of 1 100.00 1.50 
Pb-212 108 4 of 6 95.97 1.46 

5 90.00 57 Cd-109 1 of 1 100.00 1.50 
6 92.67 6 Th-234 1 of 2 100.00 1. 50 Split 

33 92.67 60 AcTh-228 60 8 of 36 79.04 1.29 AutoAdd 
8 148.68 31 Unknown 

10 185.73 109 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 100.00 1. 00 

12 238.52 589 Pb-212 637 4 of 6 95.97 1. 46 
13 241.52 93 Pb-214 83 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
14 269.89 42 AcTh-228 53 8 of 36 87.51 1. 36 
15 295.05 155 Pb-214 202 5 of 7 100.00 1. 50 
16 327.81 41 AcTh-228 42 8 of 36 79.04 1. 29 

Bi-212 1 2 of 13 59.32 1. 09 
La-l40 3651 2 of 15 23.26 0.23 LowScore 

17 338.22 136 AcTh-228 149 8 of 36 79.04 1. 29 
18 351.71 338 Pb-214 306 5 of 7 100.00 1. 50 
19 463.09 83 AcTh-228 44 8 of 36 76.34 1.26 

Sb-125 1 of 8 13.67 0.14 LowScore 
20 510.91 54 Tl-208 61 6 of 9 100.00 1. 50 

Annil 1 of 1 100.00 1. 50 
21 583.08 241 Tl-208 190 6 of 9 97.05 1. 47 
22 609.21 256 Bi-214 298 3 of 33 74.63 1. 25 

Ru-103 1 of 2 5.92 0.06 LowScore 
23 727.50 44 Bi-212 2167 2 of 13 100.00 1. 50 
24 795.02 28 AcTh-228 33 8 of 36 82.51 1. 33 

Cs-134 1 of 9 46.67 0.97 
25 859.85 26 Tl-208 25 6 of 9 97.05 1. 47 
26 911. 29 195 AcTh-228 173 8 of 36 79.04 1. 29 
28 969.02 87 AcTh-228 109 8 of 36 82.51 1. 33 

Sb-124 1 of 13 1. 04 0.01 LowScore 
29 1120.29 76 Bi-214 56 3 of 33 71. 46 1. 21 
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L5185-13 analyzed by emrn1461 on 04/08/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


30 1460.91 554 K-40 1 of 1 100.00 1. 50 . 

31 1764.78 43 Bi-214 45 3 of 33 74.63 1. 25 

32 2615.06 82 '1'1-208 103 6 of 9 100.00 1. 50 
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L5185-13 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5l85-13 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 
Sampling Stop: 01/28/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 7.75e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 

Code: 0986806 

04/08/2003 17:22:45 
1.6ge+003 Hrs 

7500 Sec 
7507 Sec 

.0986806.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Efficiency File: WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[8.71E-03*EnA -3.34E+00 + 1.54E+02*EnA 6.70E-Ol] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5l85-13.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-214 Average:x 3.08E+02 +- 2.07E+Ol * ·· · 
74.81 1. D. · · · · · · · 

241. 98 3.50E+02 +- 7.92E+Ol 2.42E+02 +* 
295.21 2.57E+02 +- 3.90E+Ol 1.13E+02 +* 
351.92 3.25E+02 +- 2.S6E+01 6.36E+01 +* 

Pb-212 238.63 3.70E+02 +- 1. 95E+01 4.91E+01 +* 
77.12 I.D. · · · · 

Cd-109 88.03 1. D. · ·· · 
Th-234 92.59 2.72E+Ol +- 2.77E+02 9.23E+02 + 
Ce-141 145.44 N 2.25E+Ol +- 3.35E+01 1.14E+02 x 
Ra-226 186.22 8.13E+02 +- 2.31E+02 7.34E+02 +* 
AcTh-228 Average:x 4.43E+02 +- 2.99E+Ol *· · · 

270.23 3.48E+02 +- 1. 76E+02 5.75E+02 + 
327.64 4.31E+02 +- 1. 91E+02 6.15E+02 + 
338.32 4.15E+02 +- 6.15E+Ol 1. 73E+02 +* 
463.00 8.09E+02 +- 1.68E+02 4.98E+02 +* 
794.70 3.70E+02 +- 1. 89E+02 6.14E+02 + 
911. 07 4.73E+02 +- 4.36E+01 9.68E+01 +* 
969.11 3.68E+02 +- 6.97E+Ol 2.00E+02 +* 

93.35 I: D. · · ·· Tl-208 Average:x 3.57E+02 +- 2.64E+Ol * · ·· · 510.84 1. D. · · ·· · 
583.14 3.96E+02 +- 3.61E+Ol 8.84E+Ol +* 
860.37 3.68E+02 +- 2.09E+02 6.83E+02 + 

2614.66 3.10E+02 +- 3.93E+Ol 7.31E+Ol +* 
Bi-214 Average:x 2.95E+02 +- 2.24E+Ol * ·· · Page 006 



L5185-13 analyzed by emm1461 on 04/08/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

609.31 2.84E+02 +- 2.55E+01 6.32E+01 +* 
1120.29 3.92E+02 +- 7.22E+01 2.00E+02 +* 
1764.49 2.S8E+02 +- 6.15E+01 1.60E+02 +* 

Bi-212 727.17 2.16E+02 +- 6.85E+01 2.12E+02 +* 
K-40 1460.S1 4.S0E+03 +- 2.15E+02 2.44E+02 +* 
Am-241 59.54 N S.52E+00 +- 6.33E+01 2.12E+02L x LHROI 
Co-57 122.06 N-1.60E+01 +- 7.11E+00 2.53E+01 x 
Ce-144 133.54 N-4.83E+00 +- S.27E+01 1.80E+02 x 
Se-75 264.65 N-2.02E+Ol +- 1.32E+01 4.74E+Oll x lbase 
Cr-51 320.08 N 2.1SE+02 +- 3.13E+02 l. 06E+03 x 
1-131 364.48 N 7.69E+02 +- 2.71E+03 9.33E+03 x 
Sb-125 427.89 N 1.4SE+00 +- 1.78E+01 6.22E+01 x 
Ag-lOBm 433.93 N 9.14E-01 +- S.49E+OO 1. 92E+01 x 
Be-7 477.59 N-1.04E+02 +- 1.10E+02 4.05E+02 x 
La-140 487.03 N-5.70E+02 +- 4.70E+02 1. 7SE+03 x 
Ru-103 497.0S N-5.80E-01 +- 2.18E+01 7.64E+01 x 
Ba-140 537.32 N 2.42E+02 +- 1.02E+03 3.54E+03 x 
Cs-134 604.70 N 3.27E+00 +- 7.08E+00 2.44E+01l x Ibase 
Ru-106 621.84 N 2.73E+01 +- 7.41E+01 2.56E+02 x 
Cs-137 661.65 N 3.69E+00 +- 7.0SE+00 2.44E+Ol x Y. 
Zr-95 724.18 N-6.07E+03 +- 2.71E+03 8.94E+03P x PIC 
Nb-95 765.79 N-2.86E+01 +- 2.92E+01 1. 06E+02 x 
Co-58 810.76 N-3.24E+01 +- 1.20E+01 4.79E+Ol x 
Mn-54 834.83 N 4.46E+00 +- 7.20E+00 2.49E+Ol x 
Ag-llOm 884.67 N 1.99E+01 +- 9.89E+00 3.16E+Ol x 
Fe-59 1099.22 N-3.37E+01 +- 3.49E+01 l. 32E+02 x 
Zn-65 1115.52 N 1.25E+01 +- 3.50E+01 1. 19E+02P x PIC 
Co-60 1332.49 N 8.91E-01 +- S.71E+00 2.10E+01 x Y. 
Sb-124 1691.02 N 4.67E+00 +- 2.24E+01 8.47E+01 x 

MEASURED TOTAL: 7.63E+03 +- 9.09E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN/SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.21 95.55 -4 33 54 459 1. 00 Deleted 
S 148.68 224.71 31 19 30 198 0.89 Unknown 
9 160.19 242.10 -17 27 44 333 0.57 Deleted 

11 209.24 316.22 36 26 41 285 0.47 Deleted 
27 933.74 1411. 00 11 12 19 54 0.95 Deleted 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

7 143.93 217.53 lIN 16 26 149 0.57 a NET< CL 
34 59.54 90.01 SN 37 61 343 1.13 NET< CL 

Page 007 



-------------------------------------------------------------------------------

L5185-13 analyzed by ernrn1461 on 04/08/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

LHRoi 
35 122.06 184.48 -52N 23 40 317 1.12 NET< CL 
36 133.54 201.83 -2N 22 36 260 1.13 NET< CL 
37 264.65 399.95 -27N 18 30 170 1. 21 NET< CL 

LBase 
38 320.08 483.70 lIN 16 25 119 1.25 NET< CL 
39 364.48 550.80 4N 14 23 97 1. 29 NET< CL 
40 427.89 646.62 IN 12 20 74 1. 35 NET< CL 
41 433.93 655.74 2N 12 20 71 1.36 NET< CL 
42 477.59 721.72 -ION 10 18 60 1. 40 NET< CL 
43 487.03 735.98 -13N 11 19 64 1. 40 NET< CL 
44 497.08 751.17 -ON 13 21 72 1. 41 NET< CL 
45 537.32 811. 97 3N 12 19 64 1. 45 NET< CL 
46 604.70 913.79 6N 13 20 71 1. 51 NET< CL 

LBase 
47 621. 84 939.69 5N 12 20 67 1. 53 NET< CL 
48 661.65 999.85 6N 11 18 61 1. 57 NET< CL 
49 724.18 1094.33 -2145N 959 1579 114 1. 62 NET< CL 

PIC 
50 765.79 1157.21 -12N 12 21 75 1. 66 NET< CL 
51 810.76 1225.16 -26N 10 18 59 1. 70 NET< CL 
52 834.83 1261.54 6N 10 15 44 1. 72 NET< CL 
53 884.67 1336.85 18N 9 13 31 1. 76 
54 1099.22 1661.05 ~-8N 9 15 39 1. 92 NET< CL 
55 1115.52 1685.68 7N 19 31 81 1. 93 NET< CL 

PIC 
56 1332.49 2013.54 IN 6 10 20 2.08 NET< CL 
57 1691.02 2555.31 IN 5 8 11 2.26 NET< CL 
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L5185-13 analyzed by emm1461 on 04/08/2003 
******************************************************************************* 

SEE K ERA N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 17:22:45 
Sampling stop: 01/28/2003 12:00:00 Decay Time. 1.69E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . 7500 Sec 
Sample Size . ... 7.75E-01 kg Real Time .. 7507 Sec 
Collection Efficiency 1.0000 Spectrum File . .0986B06.spc 

Detector #: 6 
Energy{keV)= -0.02 + 0.662*Ch + 0.00E+OO*ChA2 + 0.OOE+00*ChA3 04/08/2003 
FWHM{keVj = 1.40 + -0.060*En + 3.59E-03*EnA2 + 3.59E-03*EnA3 03/04/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ..WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 8.7Ie-03*EnA-3.34e+00 + 1.S4e+02*EnA 6.70e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5185-13.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
====;=====================~==================================================== 

Pb-214 3.0BE+02 2.07E+Ol < 6.35E+OI 3.05E+01 9.99E-Ol MEAS + YES 
Pb-212 3.70E+02 1.95E+OI < 4.90E+Ol 2.37E+Ol 9.98E-Ol MEAS + YES 
Th-234 2.72E+Ol 2.77E+02 < 9.23E+02 4.55E+02 9.99E-Ol MEAS + YES 
Ce-141 2.25E+Ol 3.35E+Ol < 1.14E+02 5.41E+Ol 2.23E-Ol NET YES 
Ra-226 8.13E+02 2.31E+02 < 7.34E+02 3.57E+02 1.OOE+OO MEAS + YES 
AcTh-228 4.43E+02 2.99E+OI < 9.68E+Ol 4.51E+Ol 1. OOE+OO MEAS + YES 
Tl-208 3.57E+02 2.64E+OI < 7.31E+01 3.14E+Ol 1.OOE+OO MEAS + YES 
Bi-214 2.95E+02 2.24E+Ol < 6.32E+Ol 3.0IE+Ol 9.99E-Ol MEAS + YES 
Bi-212 2.16E+02 6.85E+OI < 2.12E+02 9.92E+Ol 1. OOE+OO MEAS + YES 
K-40 4.80E+03 2.15E+02 < 2.44E+02 1.10E+02 1.OOE+OO MEAS + YES 
Am-241 8.52E+00 6.33E+OI < 2.12E+02 1. 04E+02 1.OOE+OO NET YES 
Co-57 -1.60E+01 7.11E+00 < 2.54E+01 1.23E+Ol B.36E-Ol NET YES 
Ce-144 -4.83E+00 5.27E+01 < 1.80E+02 8.68E+Ol 8.43E-Ol NET YES 
Se-75 -2.02E+Ol 1.32E+01 < 4.74E+01 2.27E+Ol 6.66E-Ol NET YES 
Cr-51 2.18E+02 3.13E+02 < 1.06E+03 5.03E+02 1.72E-01 NET YES 
1-131 7.69E+02 2.71E+03 < 9.34E+03 4.41E+03 2.34E-03 NET YES 
Sb-125 1.46E+00 1.78E+Ol < 6.22E+Ol 2.91E+Ol 9.53E-Ol NET YES 
Ag-lOBm 9.14E-01 5.49E+00 < 1.92E+Ol B.96E+OO 9.99E-Ol NET YES 
Be-7 -1.04E+02 1.10E+02 < 4.05E+02 1. 88E+02 4.02E-OI NET YES 
La-140 -5.70E+02 4.70E+02 < 1.75E+03 8.16E+02 2.22E-02 NET YES 
Ru-103 -5.80E-Ol 2.18E+OI < 7.64E+Ol 3.58E+Ol 2.90E-Ol NET YES 
Ba-140 2.42E+02 1.02E+03 < 3.54E+03 1.65E+03 2.22E-02 NET YES 
Cs-134 3.27E+00 7.08E+00 < 2.44E+Ol 1.14E+01 9.37E-Ol NET YES 
Ru-l06 2.74E+Ol 7.41E+Ol < 2.56E+02 1.20E+02 8.76E-Ol NET YES 
Cs-137 3.69E+00 7.05E+00 < 2.44E+01 1.13E+Ol 9.96E-Ol NET YES 
Zr-95 -6.07E+03 2.71E+03 < 8.94E+03 4.47E+03 4.67E-Ol NET YES 
Nb-95 -2.86E+OI 2.92E+Ol < 1.06E+02 4.99E+Ol 2.49E-Ol NET YES 
Co-58 -3.24E+OI 1.20E+Ol < 4.79E+Ol 2.23E+01 5.03E-Ol NET YES 
Mn-S4 4.46E+00 7.20E+00 < 2.49E+Ol 1.15E+Ol 8.56E-OI NET YES 
Ag-llOm 1.99E+01 9.89E+OO < 3.16E+Ol 1.43E+Ol 8.23E-Ol NET YES 
Fe-59 -3.37E+01 3.49E+Ol < 1.32E+02 6.06E+01 3.36E-Ol NET YES 
Zn-65 1. 25E+01 3.50E+01 < 1.19E+02 5.70E+Ol 8.19E-Ol NET YES 
Co-60 8.9IE-01 5.71E+00 < 2.10E+Ol 9.27E+OO 9.75E-Ol NET YES 
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L5185-13 analyzed by emm1461 on 04/08/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=======~======================================================================= 
Sb-124 4.67E+OO 2.24E+01 < 8.47E+Ol 3.60E+Ol 4.45E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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---------------

---

... 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -:L=5..:;.18.;::.;5=--..;...14"--_______ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~.;::.;..;...~------------ Delay Date: 

(if required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-2700-144 

Collect Start Datemme: 

Collect Stop Datemme: ,...:0:...;.1-=·2::.;:;8,...:·0;.;::;3....,;1.,;;;;2::.;:;:0..;;.,0________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1i Co-6O .038 

CHEMISTRY INFORMAnON 

Liquid Data So/id/Sedlment/Soll 

_____ g/mLDensity: Total Sample Weight: -----9 
(if required) (if required) 

Total Sample WeIght: Wet Weight:-----9 -----9
(if required) 

Dry Weight:Aliquot Weight: -----9 -----9 

Aliquot Weight: _A~lP;c.::::~If.L-{_g
VegetatlonlDrled AquatIc Animals Data 

Filter/Smear Data WetWei9ht: -----9 
Volume:Dry Weight: -----9 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Count DatefTime: Det No.: g Spectrum No.: O'f~b gor 
Counted by: 

Recount Datemme: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1. Rev.18 

http:Cs-137,1.1i


Framatome ANI' DE&S 
Results Data Report 

Required MOe(s); Co-60,38;Cs-137,1100; 

Sample Id L5185-14 Product GAMMA SI'ECTROMSTRY 
Client ld BMS-2700-144 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project O'nlER ENVlRON-Di1R 
Start Date 
Collect Date 01/28/03 12:00 

Parameter Units Numvalue Textvalue Datevalue 
======:_===~~=~====a========================_==_====*s_==._~===_====_===============_=======================__ ===____ =____ =_____ _ 
Sample Weight g 762.1 
Sample Weight-Dry g 
Aliquot weight g 762.1 
FINAL WEIGHT kg .7621 
COntainer WAT5 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pct 
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L5185-14 analyzed by emm1461 on 04/09/2003 
*****~************************************************************************* 

!:1EEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5185-14 / 
Sample 1D: SOIL/SEDI Duratek Inc Code: 0986808 

---------------------------------------vl-------------------------------------­
Sampling Start: 01/28/2003 12:00:00 I Counting Start: 04/08/2003 17:23:16 
Sampling Stop: 01/28/2003 12:00:00 y/~ecay Time. . . . . . . 1.69E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs I Live Time 7500 Sec 
Sample Size ....... 7.62E-001 kg I Real Time. . . . . . .. 7507 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........0986808.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= 0.40 + 0.662*Ch + 0.00E+00*Ch A2 + 0.00E+00*Ch A 3 04/08/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA2 + 0.00E+00*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

;============================================================================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
---------------------------------------------~---------------------------------

1 62.74 94.10 84 34 54 494 1. 84 Wide Pk 
2 75.03 112.64 241 31 45 407 1.14 a 
3 77 .20 115.93 422 34 45 407 1. 07 b 
4 87.22 131.05 92 24 37 297 0.94 a 
5 92.86 139.56 220 40 61 593 1. 84 b Wide Pk 
6 105.25 158.27 28 37 60 538 0.86 NET< CL 
7 123.58 185.94 54 24 37 277 1.13 a 
8 128.96 194.05 64 27 42 332 1.29 b 
9 186.01 280.18 147 34 53 408 1. 33 

10 208.99 314.85 67 32 51 390 1. 45 
11 238.75 359.78 999 37 32 189 1. 36 a 
12 241. 62 364.10 199 28 40 252 1. 66 b 
13 270.04 407.00 75 22 33 189 1. 47 a 
14 277.85 418.80 45 26 41 243 2.02 b Wide Pk 
15 295.29 445.12 247 22 25 130 1.13 a 
16 300.27 452.64 30 12 18 78 0.71 b 
17 328.12 494.68 7 24 39 222 0.20 NET< CL 
18 338.30 510.04 190 26 36 194 1. 42 
19 352.08 530.84 466 29 32 155 1. 34 
20 463.07 698.38 54 17 26 99 1. 45 
21 511.05 770.80 286 22 24 100 2.07 
22 583.40 880.01 365 24 23 86 1. 47 
23 609.33 919.16 387 25 25 106 1. 50 
24 727.45 1097.46 88 16 21 69 2.13 
25 767.13 1157.34 13 8 11 32 0.86 a 
26 768.74 1159.78 22 9 13 39 1.17 b 
27 794.69 1198.94 54 14 19 60 2.78 Wide Pk 

Page 001 



L5185-14 analyzed by emm1461 on 04/09/2003 
=====~========================================================================= 

PEAK SEARCH RESULTS 

=============================================================================== 

E'K. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
---------------------------------------~---------------------------------------

28 860.80 1298.74 38 13 19 58 1. 81 

29 911.39 1375.11 238 19 18 51 1. 57 

30 965.48 1456.75 35 9 10 23 1. 34 a 

31 969.12 1462.25 138 14 12 27 1. 52 b 

32 1120.33 1690.49 84 12 14 30 2.47 

33 1460.85 2204.50 394 21 11 20 2.39 

34 1621.05 2446.31 12 7 11 16 1. 46 

35 1764.30 2662.54 68 10 10 14 2.49 

36 2614.49 3945.88 148 13 6 6 3.46 
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-------------------------------------------------------------------------------

L5185-14 analyzed by emm1461 on 04/09/2003 
*****~************************************************************************* 

$EEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File: . . . . EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 62.74 84 34 54 49 34 55 NET<CL 
2 75.03 241 31 45 227 31 45 
3 77.20 422 34 45 401 34 46 
4 87.22 92 24 37 77 25 38 
5 92.86 220 40 61 136 40 63 
9 186.01 147 34 53 103 34 54 

11 238.75 999 37 32 964 37 34 
12 241. 62 199 28 40 183 28 41 
15 295.29 247 22 25 215 22 27 
17 328.12 7 24 39 8 24 39 NET<CL 
18 338.30 191 26 36 183 26 37 
19 352.08 466 29 32 418 29 34 
20 463.07 54 17 26 53 17 26 
21 511.05 286 22 24 97 23 33 
22 583.40 365 24 23 355 24 24 
23 609.33 387 25 25 344 25 28 
25 767.13 13 8 11 9 8 12 NET<CL 
26 768.74 22 9 13 18 9 14 
29 911.39 238 19 18 231 19 19 
31 969.12 138 14 12 133 14 12 
32 1120.33 84 12 14 77 13 15 
33 1460.85 394 21 11 377 21 13 
35 1764.30 68 10 10 59 10 11 
36 2614.49 148 13 6 137 13 8 
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L5185-14 analyzed by emm1461 on 04/09/2003 
*****~************************************************************************* 

$EEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . .... sorLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 1.00 I Decay Limit (Halflives) .. 8.0 
Minimum Score. ... 0.50 I Decay Correction. . ... ON 

====;========================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 75.03 227 Pb-212 184 5 of 6 100.00 1. 50 
Pb-214 71 5 of 7 98.65 0.99 
Tl-208 20 6 of 9 97.77 0.98 

3 77.20 70 Pb-214 129 5 of 7 98.65 0.99 Split 
39 77.20 332 Pb-212 332 5 of 6 100.00 1.50 AutoAdd 

4 87.22 77 Cd-109 1 of 1 100.00 1. 50 
Pb-212 183 5 of 6 100.00 1. 00 

5 92.86 59 Th-234 1 of 2 58.74 0.59 Split 
38 92.86 78 AcTh-228 78 10 of 36 82.68 1.33 AutoAdd 

7 123.58 54 Unknown 
8 128.96 64 AcTh-228 72 10 of 36 88.73 1. 39 
9 186.01 103 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1.00 
10 208.99 67 Ac'rh-228 95 10 of 36 92.63 1. 43 

Np-239 o of 0 0.00 Decay 
11 238.75 964 Pb-212 1033 5 of 6 100.00 1. 50 
12 241.62 183 Pb-214 102 5 of 7 100.00 1. 50 

La-l40 1 of 15 0.40 0.00 LowScore 
13 270.04 75 AcTh-228 66 10 of 36 85.71 1. 36 
14 277.85 45 Tl-208 44 6 of 9 100.00 1.50 

Np-239 o of 0 0.00 Decay 
15 295.29 215 Pb-214 253 5 of 7 100.00 1. 50 
16 300.27 30 Pb-212 66 5·of 6 100.00 1. 50 
18 338.30 183 AcTh-228 182 10 of 36 88.73 1. 39 
19 352.08 418 Pb-214 409 5 of 7 100.00 1. 50 
20 463.07 53 AcTh-228 57 10 of 36 88.73 1. 39 

Sb-125 1 of 8 13.67 0.14 LowScore 
21 511. 05 2 Annil 1 of 1 100.00 1. 50 Split 
37 511.05 94 Tl-208 94 6 of 9 100.00 1.50 AutoAdd 
22 583.40 355 Tl-208 317 6 of 9 100.00 1. 50 
23 609.33 344 Bi-214 329 4 of 33 79.50 1. 29 

Ru-l03 1 of 2 5.92 0.06 LowScore 
24 727.45 88 Bi-212 84 2 of 13 100.00 1. 50 
26 768.74 18 Bi-214 32 4 of 33 84.55 1. 35 
27 794.69 54 AcTh-228 42 10 of 36 85.71 1. 36 
28 860.80 39 Tl-208 39 6 of 9 100.00 1. 50 
29 911.39 231 AcTh-228 231 10 of 36 88.73 1. 39 
30 965.48 35 AcTh-228 42 10 of 36 90.77 1.41 
31 969.12 133 AcTh-228 133 10 of 36 88.73 1. 39 

Page 004 



L5185-14 analyzed by emrn1461 on 04/09/2003 
=====~========================================================================= 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. 

No. 


32 
33 
34 
35 
36 

Energy 
(keV) 

1120.33 
1460.85 
1621. 05 
1764.30 
2614.49 

Net Expected Peaks % Abn. 
Counts Nuclide Net Counts Found Found SCORE FLAG 

Sb-124 1 of 13 1. 04 0.01 LowScore 
77 Bi-214 74 4 of 33 79.50 1.29 . 

377 K-40 1 of 1 100.00 1. 50 
12 Bi-212 12 2 of 13 100.00 1.50 
59 Bi-214 57 4 of 33 79.50 1. 29 

137 Tl-208 156 6 of 9 100.00 1. 50 
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L5185-14 analyzed by emm1461 on 04/09/2003 
*****~************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5185-14 

Sample ID: SOIL/SEDI Duratek Inc Code: 0986808 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 17:23:16 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. 1.6ge+003 Hrs 
Buildup Time .. O.OOe+OOO Hrs Live Time . . 7500 Sec 
Sample Size . . 7.62e-001 kg Real Time . . 7507 Sec 
Collection Efficiency 1. 0000 Spectrum File .0986808.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WT5SS00B.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.1BE-03*En A -3.49E+00 + 1.43E+02*EnA 6.59E-01] 02/09/199B 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08194)) 
LSF File: .......L5185-14.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 5.68E+02 +- 2.19E+01 * 
74.B1 I. D. · · 
77.12 I. D. · . · 


238.63 5.80E+02 +- 2.24E+01 4.21E+01 +* 
300.09 2.71E+02 +- 1.10E+02 3.47E+02 + 

Pb-214 Average::x: 3.81E+02 +- 2.10E+01 * 
77.11 I. D. ·· · 

241.98 6.62E+02 +- 1.02E+02 3.03E+02 +* 
295.21 3.42E+02 +- 3.53E+01 9.14E+01 +* 
351.92 3.85E+02 +- 2.69E+01 6.59E+01 +* 

Cd-109 88.03 I. D. · . . · . · · · 
Th-234 92.59 2.60E+02 +- 3.09E+02 1. 02E+03 + 
AcTh-228 Average:x 5.26E+02 +- 2.81E+Ol *. · · · 
129.0B 4.69E+02 +- 1. 99E+02 6.45E+02 + 

209.28 3.76E+02 +- 1. 81E+02 5.92E+02 + 
270.23 6.00E+02 +- 1.76E+02 5.54E+02 +* 
338.32 5.35E+02 +- 7.60E+01 2.21E+02 +* 
463.00 4.92E+02 +- 1.62E+02 5.08E+02 +* 
794.70 6.83E+02 +- 1.74E+02 5.17E+02 +* 
911.07 5.31E+02 +- 4.36E+01 9.23E+Ol +* 
964.60 4.47E+02 +- 1.10E+02 3.01E+02 +* 
969.11 5.32E+02 +- 5.50E+Ol 1.10E+02 +* 

93.35 I. D. · · 

Ra-226 186.22 7.29E+02 +- 2.43E+02 7.84E+02 + 
TI-208 Average::x: 5.29E+02 +- 2.83E+01 *· 

277.35 5.40E+02 +- 3.06E+02 1. 01E+03 + 
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L5185-14 analyzed by emm1461 on 04/09/2003 
=====¥=================================~======================================= 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

510.84 1.D. 
583.14 5.57E+02 +­ 3.72E+01 7.85E+01 +* 
860.37 S.27E+02 +- 1.77E+02 5.49E+02 + 

2614.66 4.88E+02 +- 4.54E+01 6.92E+01 +* 
Annil 511.00 1.14E+00 +- 1. 97E+01 6.60E+01 + 
Bi-214 Average:x 3.60E+02 +- 2.22E+Ol * 

609.31 3.65E+02 +- 2.66E+01 6.19E+01 +* 
768.36 2.02E+02 +- 1. 06E+02 3.42E+02 + 

1120.29 3.75E+02 +- 6.08E+01 1.56E+02 +* 
1764.49 3.71E+02 +- 6.33E+01 1.52E+02 +* 

Bi-212 Average:x 4.08E+02 +- 7.06E+01 * 
727.17 4.10E+02 +- 7.37E+01 2.08E+02 +* 

1620.62 3.89E+02 +- 2.45E+02 8.06E+02 + 
K-40 14 60.81 3.08E+03 +­ 1.71E+02 2.36E+02 +* 
Am-241 59.54 N 4.24E+Ol +- S.89E+01 1.94E+02L x LHROI 
Co-57 122.06 N-7.S4E+00 +­ 1.07E+01 3.67E+OIL x LHROI 
Ce-144 133.54 N 5.24E+01 +­ 5.97E+01 1.99E+02r x rbase 
Ce-141 145.44 N 3.70E+01 +­ 5.23E+01 1. 75E+02 x 
Se-75 264.65 N 3.08E+01 +­ 1. 33E+01 4.27E+Oll x lbase 
Cr-51 320.08 N-1.87E+02 +­ 3.48E+02 1.21E+03 x 
1-131 364.48 N 7.05E+02 +­ 2.99E+03 1.03E+04 x 
Sb-125 427.89 N 1. 69E+Ol +­ 2.00E+01 6.75E+01 x 
Ag-108m 433.93 N 1.21E+Ol +­ 5.93E+OO 1. 92E+Ol x 
Be-7 477.59 N-1.66E+02 +­ 1. 38E+02 4.99E+02 x 
La-140 487.03 N-1.88E+02 +­ 5.69E+02 2.01E+03 x 
Ru-l03 497.08 N-6.04E+01 +­ 2.16E+Ol 8.27E+01 x 
Ba-140 537.32 N-4.98E+02 +­ 9.94E+02 3.56E+03 x 
Cs-134 604.70 N 3.17E+Ol +­ 2.58E+01 8.53E+01P x PIC 
Ru-106 621. 84 N 5.20E+Ol +­ 6.57E+01 2.24E+02· x 
Cs-137 661. 65 N 6.10E+OO +­ 7.S2E+OO 2.56E+01 x Y. 
Zr-95 724.18 N-4.94E+Ol +­ 1. 51E+02 5.05E+02P x PIC 
Nb-95 765.79 N-6.86E+OO +­ 4.33E+01 1. 50E+02R x RHR01 
Co-58 810.76 N 8.28E+OO +­ 1. 16E+Ol 4.01E+01 x 
Mn-54 834.83 N-3.52E+OO +­ 7.42E+OO 2.69E+01 x 
Ag-110m 884.67 N-7.33E+OO +­ 8.45E+00 3.21E+01 x 
Fe-59 1099.22 N O.OOE+OO +­ 3.33E+Ol 1.20E+02 x 
Zn-65 1115.52 N-4.44E+01 +­ 3.13E+01 1.12E+02P x PIC 
Co-60 1332.49 N-l.35E+01 +­ 6.06E+OO 2.51E+01 x Y. 
Sb-124 1691.02 N-3.78E+01 +- 2.34E+01 9.98E+01 x 

MEASURED TOTAL: 6.84E+03 +- 9.35E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 62.74 94.10 49 34 55 494 1. 84 Deleted 
6 105.25 158.27 28 37 60 539 0.86 Deleted 
7 123.58 185.94 54 24 37 277 1.13 Unknown 

17 328.12 494.68 8 24 39 222 0.20 Deleted 
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L5185-14 analyzed by emm1461 on 04/09/2003 
=====~========================================================================= 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

25 767.13 1157.34 9 8 12 32 0.86 Deleted 
=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

------------------------------_._----------------------------------------------­
40 59.54 89.27 27N 38 61 339 1. 24 NET< CL 

LHRoi 
41 122.06 183.64 -26N 37 62 354 1. 29 NET< CL 

LHRoi 
42 133.54 200.97 23N 26 42 331 1. 30 NET< CL 

RBase 
43 145.44 218.93 19N 27 44 350 1. 31 NET< CL 
44 264.65 398.87 43N 19 28 150 1. 39 LBase 
45 320.08 482.54 -10N 18 31 160 1. 43 NET< CL 
46 364.48 549.56 4N 16 27 120 1. 46 NET< CL 
47 427.89 645.28 12N 14 23 90 1. 50 NET< CL 
48 433.93 654.40 28N 14 21 72 1. 50 
49 477.59 720.30 -17N 14 24 96 1. 53 NET< CL 
50 487.03 734.55 -5N 14 23 88 1. 54 NET< CL 
51 497.08 749.72 -36N 13 24 109 1. 55 NET< CL 
52 537.32 810.46 -6N 12 21 83 1. 57 NET< CL 
53 604.70 912.17 59N 48 79 166 1. 62 NET< CL 

PIC 
54 621. 84 938.04 9N 11 18 60 1. 63 NET< CL 
55 661. 65 998.13 10N 12 20 71 1. 66 NET< CL 
56 724.18 1092.52 -18N 56 93 107 1. 70 NET< CL 

PIC 
57 765.79 1155.33 -3N 19 31 91 1. 73 NET< CL 

RHRoi 
58 810.76 1223.21 7N 10 16 45 1. 76 NET< CL 
59 834.83 1259.54 -5N 11 18 58 1. 77 NET< CL 
60 884.67 1334.77 -7N 8 14 36 1. 81 NET< CL 
61 1099.22 1658.63 ON 9 14 36 1. 95 NET< CL 
62 1115.52 1683.23 -25N 18 30 79 1. 96 NET< CL 

PIC 
63 1332.49 2010.74 -16N 7 14 34 2.10 NET< CL 
64 1691.02 2551. 93 -9N 5 10 18 2.34 NET< CL 
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L5185-14 analyzed by emm1461 on 04/09/2003 
*****~************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling start: 01/28/2003 12:00:00 Counting Start: 04/08/2003 17:23:16 
Sampling Stop: 01/28/2003 12:00:00 Decay Time .. 1. 69E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 7500 Sec 
Sample Size • . . . . . . 7.62E-01 kg Real Time . . 7507 Sec 
Collection Efficiency . . 1.0000 Spectrum File .0986808.spc 

Detector #: 8 
Energy(keV)= 0.40 + 0.662*Ch + 0.00E+00*ChA2 + 0.00E+00*Ch A 3 04/08/2003 
FWHM{keV) "" 1.19 + 0.002*En + 6.36E-04*EnA2 + 6.36E-04*EnA 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WTSSSOOB.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.18e-03*EnA-3.4ge+00 + 1.43e+02*EnA 6.Sge-01] 02/09/1998 

Library File: SOILA.LIB LSF File: L5185-14.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 5.68E+02 2.19E+01 < 4.21E+Ol 2.02E+Ol 9.98E-01 MEAS + YES 
Pb-214 3.81E+02 2.10E+Ol < 6.59E+Ol 3.17E+Ol 9.99E-Ol MEAS + YES 
Th-234 2.60E+02 3.09E+02 < 1.02E+03 S.05E+02 9.99E-Ol MEAS + YES 
AcTh-228 S.26E+02 2.81E+01 < 9.23E+Ol 4.30E+Ol 1. OOE+OO MEAS + YES 
Ra-226 7.29E+02 2.44E+02 < 7.84E+02 3.83E+02 1.OOE+OO MEAS + YES 
Tl-208 S.29E+02 2.83E+Ol < 6.92E+Ol 2.98E+Ol 1.OOE+OO MEAS + YES 
Annil 1.14E+00 1.97E+Ol < 6.60E+Ol 3.23E+Ol 8.75E-Ol MEAS + YES 
Bi-214 3.60E+02 2.22E+Ol < 6.19E+Ol 2.95E+Ol 9.99E-Ol MEAS + YES 
Bi-212 4.08E+02 7.06E+Ol < 2.08E+02 9.77E+Ol 1. OOE+OO MEAS + YES 
K-40 3.08E+03 1.71E+02 < 2.36E+02 1.07E+02 1.00E+OO MEAS + YES 
Am-241 4.24E+Ol 5.89E+Ol < 1.94E+02 9.50E+Ol 1.OOE+OO NET YES 
Co-57 -7.54E+OO 1.07E+Ol < 3.67E+Ol 1.80E+01 8.36E-01 NET YES 
Ce-144 5.24E+Ol 5.97E+Ol < 1.99E+02 9.65E+Ol 8.43E-Ol NET YES 
Ce-141 3.70E+01 5.23E+Ol < 1.75E+02 8.48E+01 2.23E-Ol NET YES 
Se-75 3.08E+01 1.33E+Ol < 4.27E+Ol 2.04E+Ol 6.66E-Ol NET YES 
Cr-S1 -1.87E+02 3.48E+02 < 1.21E+03 5.81E+02 1. 72E-Ol NET YES 
I 131 7.0SE+02 2.99E+03 < 1.03E+04 4.88E+03 2.34E-03 NET YES 
Sb-125 1.69E+Ol 2.00E+Ol < 6.75E+01 3.19E+Ol 9.53E-Ol NET YES 
Ag-I08m 1.21E+01 5.93E+00 < 1.92E+01 8.99E+OO 9.99E-Ol NET YES 
Be-7 -1.66E+02 1.38E+02 < 4.99E+02 2.36E+02 4.02E-01 NET YES 
La-140 -1.88E+02 5.68E+02 < 2.01E+03 9.46E+02 2.22E-02 NET YES 
Ru-103 -6.03E+01 2.1SE+Ol < S.27E+Ol 3.91E+Ol 2.90E-01 NET YES 
Ba-140 -4.98E+02 9.94E+02 < 3.56E+03 1.67E+03 2.22E-02 NET YES 
Cs-134 3.17E+Ol 2.S8E+Ol < 8.53E+Ol 4.19E+Ol 9.37E-Ol NET YES 
Ru-106 5.20E+01 6.57E+Ol < 2.24E+02 1.04E+02 8.76E-01 NET YES 
Cs-137 6.10E+OO 7.S2E+OO < 2.S6E+Ol 1.20E+Ol 9.96E-Ol NET YES 
Zr-95 -4.94E+Ol 1.51E+02 < 5.04E+02 2.49E+02 4.67E-01 NET YES 
Nb-95 -6.86E+00 4.33E+Ol < 1.50E+02 7.18E+Ol 2.49E-Ol NET YES 
Co-58 8.28E+OO 1.16E+Ol < 4.01E+Ol 1. 85E+Ol 5.03E-Ol NET YES 
Mn-54 -3.S2E+00 7.42E+OO < 2.69E+Ol 1.25E+Ol 8.S6E-Ol NET YES 
Ag-llOm -7.33E+OO 8.45E+OO < 3.21E+Ol 1.46E+01 8.23E-Ol NET YES 
Fe-59 O.OOE+OO 3.33E+Ol < 1.20E+02 5.48E+Ol 3.36E-Ol NET YES 
Zn-65 -4.44E+Ol 3.13E+Ol < 1.12E+02 5.35E+01 8.19E-Ol NET YES 
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--------------------------

L5185-14 analyzed by emrn1461 on 04/09/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Co-60 -1.34E+Ol 6.06E+OO < 2.51E+Ol 1.14E+Ol 9.75E-Ol NET YES 
Sb-124 -3.78E+Ol 2.34E+Ol < 9.98E+Ol 4.40E+Ol 4.45E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: 
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---------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L::.:::;5...:..;18::::5-~1.:..:5:...-_______ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~~~-------------- Delay Date: 

(H required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-2700-145 

Collect Start DatelTime: 

Collect Stop DatefTime: ....:O;...;.1...;-2;.;::8....:·0;;..:::3;...;1;.;;;2~:O:..:;;O_______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; C0-60.038 

CHEMISTRY INFORMATION 

LIquid Data Solld/Sediment/Soll 

Density: g/mL Total Sample Weight: ------g
(if required) (H required) 

Total Sample Weight: Wet Weight: -----9 -----9
(if required) 

Dry Weight: -----9Aliquot Weight: ------9 

VegetatlonIDrled Aquatic Animals Data 
Aliquot Weight: 77tf.'6 9 

Wet Weight: -----9 
Fllter/Smear Data 

Dry Weight: -----9 
Volume: 

Aliquot Weight: -----9 
Units: 

Sample Geometry: 

Work Group 10: Run 10: R 8fLI.2­
I 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatelTime: 

Counted by: 

~qld'~ (OO~
9? 

~ DetNo.: ___ Spectrum No.: O'f 'f J,Ob 

Recount DatefTime: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev,18 



Framatome ANP DE&S 
Results Data Report 

Required MOe(s) , Co-60,38;Cs-~3?,1100; 

Sample Xd LS185-1S Product GAMMA SPECTROMETRY 
Client Id BMS-2700-14S Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 01/28/03 12: 00 

Parameter Units Numvalue Textvalue Datevalue 
W=D==~=~=~~=_~_~%==_=.===C==_===C===~======~=~=;============~====s=;_=====~====_=====_=_=.=_==_================================== 

Sample Weight g 774.8 
Sample Weight-Dry g 
Aliquot Weight g 774.8 
FINAL WEIGHT kg .7748 
Container WATS 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
AcrIVITY UNITS pei 
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-------------------------------------------------------------------------------

L5185-15 analyzed by emm1461 on 04/09/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5185-15 ~ 
Sample ID: SOIL/SEDI Duratek Inc Code: 0993706 

---------------------------------------~--------------------------------------
Sampling Start: 01/28/2003 12:00:00 I Counting Start: 04/09/2003 10:05:56 
Sampling Stop: 01/28/2003 12:00:00 I Decay Time. 1.70E+003 Hrs 
Buildup ~ime. . . .. O.OOE+OOO Hrs ~ Live T~me . . . . . . .. 4000 Sec 
Sample S~ze ....... 7.75E-001 kg I Real T~me . . . . . . .. 4003 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........0993706.spc 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Energy(keV)= -0.04 + 0.662*Ch + 0.00E+00*Ch A 2 + 0.00E+00*Ch A3 04/09/2003 
FWHM (keV) 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*EnA3 03/04/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 74.71 112.96 83 25 38 263 1. 20 a 
2 76.85 116.18 122 23 33 219 1. 01 b 
3 92.45 139.76 150 27 39 262 1. 84 Wide Pk 
4 185.77 280.77 116 22 32 157 1. 93 Wide Pk 
5 208.70 315.42 27 19 31 161 0.89 NET< CL 
6 238.34 360.20 331 27 34 195 1.22 
7 269.61 407.45 60 17 24 92 1. 90 Wide Pk 
8 294.82 445.56 104 17 22 86 1. 30 
9 338.09 510.94 90 15 20 65 1. 25 

10 351.61 531. 36 190 19 22 73 1. 53 
11 462.33 698.66 12 12 19 59 0.65 NET< CL 
12 510.44 771.36 136 18 23 75 2.04 Wide Pk 
13 582.71 880.56 151 16 16 39 1. 48 
14 608.95 920.22 178 17 17 44 1. 94 
15 726.71 1098.15 36 11 15 36 1. 35 
16 910.82 1376.36 84 12 13 28 1. 93 
17 967.80 1462.46 27 9 12 28 1. 71 a 
18 969.30 1464.73 24 7 9 18 1.17 b 
19 1120.10 1692.59 44 11 14 26 2.49 
20 1460.57 2207.06 236 16 8 10 1. 95 
21 1764.57 2666.42 36 7 7 7 3.01 
22 2613.70 3949.50 59 8 4 2 3.71 Wide Pk 
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L5185-15 analyzed by emm1461 on 04/09/2003 
******************************************************************************* 

B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


Background File:. . . EMPTY06.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN­ OLD NEW NET NEW UN­ NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 74.71 83 25 38 75 25 38 
2 76.85 122 23 33 l12 23 33 
3 92.45 150 27 39 40 27 43 NET<CL 
4 185.77 116 22 32 46 22 35 
6 238.34 331 27 34 310 27 35 
7 269.61 60 17 24 58 17 24 
8 294.82 104 17 22 90 17 23 
9 338.09 90 15 20 87 15 20 

10 351. 61 190 19 22 165 19 23 
12 510.44 136 18 23 44 18 28 
13 582.71 151 16 16 145 16 17 
14 608.95 179 17 17 159 17 19 
15 726.71 36 11 15 34 11 15 
16 910.82 85 12 13 80 12 13 
17 967.80 27 9 12 27 9 12 
19 1120.10 44 11 14 41 11 14 
20 1460.57 236 16 8 227 16 9 
21 1764.57 36 7 7 32 7 7 
22 2613.70 59 8 4 52 8 6 
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L5185-15 analyzed by emm1461 on 04/09/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . .. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) . . . .. 8.0 
Minimum Score . .. . ... 0.50 I Decay Correction.. .. .. ON 

===========;=================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 74.71 75 Pb-214 28 4 of 7 90.71 1. 41 
Tl-208 4 5 of 9 90.39 1. 40 
Pb-212 58 3 of 6 86.53 1. 37 
Tl-208 8 5 of 9 90.39 1. 40 . 

2 76.85 112 Pb-214 49 4 of 7 90.71 1. 41 
Tl-208 8 5 of 9 90.39 0.90 
Pb-212 104 3 of 6 86.53 1. 37 

4 185.77 46 U-235 1 of 3 100.00 1. 50 
Ra-226 1 of 1 100.00 1. 50 

6 238.34 310 Pb-212 352 3 of 6 90.16 1. 40 
7 269.61 58 AcTh-228 22 4 of 36 60.36 1.10 
8 294.82 90 Pb-214 105 4 of 7 100.00 1. 50 
9 338.09 87 AcTh-228 57 4 of 36 67.85 1.18 

10 351.61 165 Pb-214 191 4 of 7 90.71 1. 41 
12 510.44 6 Annil 1 of 1 100.00 1.50 Split 
23 510.44 38 Tl-208 38 5 of 9 91. 63 1. 42 AutoAdd 
13 582.71 145 Tl-208 127 5 of 9 94.42 1. 44 
14 608.95 159 Bi-214 191 3 of 33 82.87 1. 33 

Ru-103 1 of 2 5.92 0.06 LowScore 
15 726.71 34 Bi-212 1 of 13 100.00 1. 00 
16 910.82 80 AcTh-228 78 4 of 36 81. 57 1. 32 
17 967.80 27 AcTh-228 53 4 of 36 100.00 1. 50 

Sb-124 1 of 13 1. 04 0.01 LowScore 
18 969.30 24 Unknown 

Sb-124 1 of 13 1. 04 0.01 LowScore 
AcTh-228 53 4 of 36 100.00 1. 00 Matched 

19 1120.10 41 Bi-214 35 3 of 33 76.83 1.27 
20 1460.57 227 K-40 1 of 1 100.00 1. 50 
21 1764.57 32 Bi-214 27 3 of 33 76.83 1. 27 
22 2613.70 52 Tl-208 64 5 of 9 94.42 1. 44 
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L5185-15 analyzed by emm1461 on 04/09/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5185-15 


Sample 10: SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 
Sampling Stop: 01/28/2003 12:00:00 
Buildup Time .. O.OOe+OOO Hrs 
Sample Size . . .. 7.75e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. . . 
Live Time . . 
Real Time .. 
Spectrum File . 
Type I & II 

Code: 0993706 

04/09/2003 10:05:56 
1.70e+003 Hrs 

4000 Sec 
4003 Sec 

.0993706.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Efficiency File: WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[8.71E-03*En A -3.34E+OO + 1.54E+02*EnA 6.70E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: . . . . . . . L5185-15. LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=========================;===================================================== 

N 
ENERGY E Concentration 

Nuclide 

Pb-214 

U-235 
Pb-212 
AcTh-228 

Annil 
Tl-208 

Bi-214 

Bi-212 
K-40 
Am-241 
Co-57 
Ce-144 
Page 004 

(keV) (pCi/kg 

Average:x 2.92E+02 
74.81 1.0. 
77.11 1.0. 

295.21 2.81E+02 
351.92 2.97E+02 
185.72 3.89E+01 
238.63 3.64E+02 

Average:x 3.59E+02 
270.23 9.14E+02 
33B.32 4.97E+02 
911.07 3.65E+02 
969.11 2.13E+02 
511.00 6.12E+OO 

Average:x 4.18E+02 
583.14 4.49E+02 

2614.66 3.75E+02 
510.84 1.0. 

Average:x 3.47E+02 
609.31 3.33E+02 

1120.29 4.00E+02 
1764.49 3.99E+02 

727.17 3.1SE+02 
1460.81 3.69E+03 

59.54 N-9.16E+01 
122.06 N 1.07E+Ol 
133.54 N-1.03E+02 

+­

+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­

+­
+­
+­
+­
+­
+­
+­
+­
+­

2.87E+01 
.
· 

· 5.20E+01 
3.44E+01 
1. 87E+01 
3.23E+01 
3.89E+01 
2.62E+02 
8.75E+Ol 
5.53E+01 
7.26E+Ol 
3.15E+01 
3.72E+01 
4.90E+01 
5.72E+01 

.· 
3.14E+01 
3.55E+01 
1.02E+02 
8.99E+01 
1.00E+02 
2.62E+02 
5.74E+Ol 
9.69E+OO 
7.64E+Ol 

MDA Flags Notes MDC 

* 

· 
· 1. 49E+02 +* 

8.85E+01 +* 
6.07E+01 + 
8.48E+01 +* 

* · · · 8.0BE+02 +* 
2.43E+02 +* 
1. 35E+02 +* 
2.1BE+02 + 
1. 06E+02 + 

. * ·· · 1. 13E+02 +* 
9.93E+01 +* 

.· · · * · · · 8.39E+01 +* 
2.93E+02 +* 
2.17E+02 +* 
3.03E+02 +* 
3.51E+02 +* 
2.06E+02 x 
3.24E+Ol x 
2.74E+02 x 



L5185-15 analyzed by emm1461 on 04/09/2003 
======~======================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Ce-141 145.44 N-2.45E-01 +- 6.71E+01 2.32E+02 x 
Ra-226 186.22 N 1.64E+03 +- 2.40E+02 6.51E+02 x* 
Se-75 264.65 N 2.39E+01 +- 1.79E+Ol 5.94E+Oll x lbase 
Cr-51 320.08 N-3.03E+02 +- 4.28E+02 1. 55E+03 x 
1-131 364.48 N-3.44E+03 +- 4.10E+03 1. 51E+04 x 
Sb-125 427.89 N 5.46E+OO +- 2.56E+01 9.07E+01 x 
Ag-108m 433.93 N 3.43E+OO +- 7.67E+OO 2.69E+01 x 
Be-7 477.59 N 9.89E+01 +- 1.67E+02 5.82E+02 x 
La-140 487.03 N-4.27E+02 +- 7.49E+02 2.77E+03 x 
Ru-103 497.08 N-7.49E+01 +- 3.20E+01 1.26E+02 x 
Ba-140 537.32 N-2.21E+02 +- 1.48E+03 5.36E+03 x 
Cs-134 604.70 N-9.68E+00 +- 4.03E+01 1.36E+02P x PIC 
Ru-l06 621.84 N-3.43E+Ol +- 9.74E+01 3.58E+02 x 
Cs-137 661.65 N 2.71E+OO +- 9.18E+00 3.29E+Ol x Y. 
Zr-95 724.18 N-7.49E+01 +- 7.01E+01 2.63E+02L x LHROI 
Nb-95 765.79 N 3.15E+01 +- 4.17E+01 1. 44E+02 x 
Co-58 810.76 N-7.07E+00 +- 1.68E+01 6.33E+01 x 
Mn-54 834.83 N-1.81E+01 +- 9.57E+OO 3.93E+01 x 
Ag-llOm 884.67 N 2.08E+00 +- 1.43E+01 5.20E+01 x 
Fe-59 1099.22 N-l.81E+01 +- 5.01E+01 1.90E+02 x 
Zn-65 1115.52 N-5.19E+01 +- 5.32E+01 1.90E+02P x PIC 
Co-60 1332.49 N 1.67E+OO +- 8.37E+00 3.15E+01 x Y. 
Sb-124 1691.02 N-1.77E+Ol +- 2.79E+01 1. 25E+02 x 

MEASURED TOTAL: 7.47E+03 +- 8.21E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN/SUM or ESCAPE PEAKS 

===========;=================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

3 92.45 139.76 40 27 43 263 1. 84 Deleted 
5 208.70 315.42 27 19 31 161 0.89 Deleted 


11 462.32 698.66 12 12 19 59 0.65 Deleted 

18 969.30 1464.73 24 7 9 18 1.17 Unknown 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

24 59.54 90.03 -29N 18 31 192 1.13 NET< CL 
25 122.06 184.50 18N 17 27 142 1.12 NET< CL 
26 133.54 201.85 -23N 17 29 167 1.13 NET< CL 
27 145.44 219.83 -ON 17 28 152 1.13 NET< CL 
28 186.22 281. 45 118N 17 22 98 1.15 
29 264.65 399.96 17N 13 20 72 1. 21 NET< CL 

LBase 
30 320.08 483.72 -8N 11 19 68 1. 25 NET< CL 
31 364.48 550.81 --9N 11 18 62 1. 29 NET< CL 
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-------------------------------------------------------------------------------

L5185-15 analyzed by emm1461 on 04/09/2003 
======~======================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

32 427.89 646.63 2N 9 15 43 1. 35 NET< CL 
33 433.93 655.75 4N 9 14 38 1. 36 NET< CL 
34 477.59 721. 73 5N 8 13 33 1. 40 NET< CL 
35 487.03 735.99 -5N 9 15 41 1. 40 NET< CL 
36 497.08 751.18 -23N 10 18 54 1. 41 NET< CL 
37 537.32 811. 98 --IN 9 15 37 1. 45 NET< CL 
38 604.70 913.80 -9N 38 63 70 1. 51 NET< CL 

PIC 
39 621. 84 939.69 -3N 9 14 35 1. 53 NET< CL 
40 661. 65 999.85 2N 8 12 30 1. 57 NET< CL 
41 724.18 1094.34 -14N 13 23 50 1. 62 NET< CL 

LHRoi 
42 765.79 1157.21 7N 9 14 36 1. 66 NET< CL 
43 810.76 1225.16 -3N 7 12 27 1. 70 NET< CL 
44 834.83 1261. 53 -13N 7 13 30 1. 72 NET< CL 
45 884.67 1336.84 IN 7 11 23 1. 76 NET< CL 
46 1099.22 1661.04 -2N 7 11 21 1.92 NET< CL 
47 1115.52 1685.67 -15N 15 26 59 1. 93 NET< CL 

PIC 
48 1332.49 2013.52 IN 5 8 12 2.08 NET< CL 
49 1691.02 2555.28 -2N 3 6 6 2.26 NET< CL 
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L5185-l5 analyzed by emm146l on 04/09/2003 
*******'************************************************************************ 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/09/2003 10:05:56 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. . 1.70E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . . 4000 Sec 
Sample Size .. .... 7.7SE-01 kg Real Time . . 4003 Sec 
Collection Efficiency . . 1.0000 Spectrum File .0993706.spc 

Detector #: 6 

Energy(keV)= -0.04 + 0.662*Ch + 0.OOE+OO*Ch A 2 + 0.OOE+00*Ch A 3 04/09/2003 

FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 + 3.59E-03*EnA 3 03/04/2003 


Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT5SS006.EFF (450 ml Sand in a WATS 1.6 g/cc) 

Eff.=l/[ 8.7le-03*EnA-3.34e+00 + 1.S4e+02*EnA 6.70e-01] 02/06/1998 


Library File: SOILA.LIB LSF File: L5185-15.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-2l4 2.92E+02 2.87E+OI < 8.85E+Ol 4.l8E+Ol 9.99E-Ol MEAS + YES 
U-235 3.89E+Ol 1.87E+Ol < 6.07E+Ol 2.92E+Ol 1. OOE+OO MEAS + YES 
Pb-212 3.64E+02 3.23E+Ol < 8.48E+Ol 4.08E+Ol 1.OOE+OO MEAS + YES 
AcTh-228 3.60E+02 3.89E+Ol < l.35E+02 6.l4E+Ol 1.OOE+00 MEAS + YES 
Annil 6.l2E+OO 3.15E+Ol < l.06E+02 5.l7E+Ol 8.74E-Ol MEAS + YES 
Tl-208 4.I8E+02 3.72E+Ol < 9.93E+Ol 4.00E+Ol l.OOE+OO MEAS + YES 
Bi-214 3.47E+02 3.I4E+Ol < 8.39E+Ol 3.91E+Ol 9.99E-Ol MEAS + YES 
Bi-2I2 3.l5E+02 l.00E+02 < 3.02E+02 1. 39E+02 1. OOE+OO MEAS + YES 
K-40 3.69E+03 2.62E+02 < 3.5lE+02 1. 53E+02 1. OOE+OO MEAS + YES 
Am-24I -9.l7E+Ol 5.74E+Ol < 2.06E+02 9.86E+Ol I.OOE+OO NET YES 
Co-57 1.07E+Ol 9.69E+OO < 3.24E+Ol 1. 54E+Ol 8.34E-Ol NET YES 
Ce-144 -1.03E+02 7.64E+Ol < 2.74E+02 1. 31E+02 8.4lE-01 NET YES 
Ce-14l -2.45E-Ol 6. nE+Ol < 2.32E+02 1.l0E+02 2.20E-01 NET YES 
Ra-226 1.64E+03 2.40E+02 < 6.51E+02 3.07E+02 1.OOE+OO NET YES 
Se-75 2.39E+Ol 1.79E+Ol < 5.94E+Ol 2.78E+01 6.63E-OI NET YES 
Cr-51 -3.03E+02 4.28E+02 < 1.55E+03 7.26E+02 1. 69E-OI NET YES 
1-131 -3.44E+03 4.l0E+03 < 1. 50E+04 7.01E+03 2.2IE-03 NET YES 
Sb-l25 5.46E+OO 2.56E+OI < 9.07E+Ol 4.17E+Ol 9.53E-Ol NET YES 
Ag-IOSm 3.43E+00 7.67E+00 < 2.69E+OI 1.23E+Ol 9.99E-Ol NET YES 
Be-7 9.89E+Ol 1.67E+02 < 5.82E+02 2.64E+02 3.98E-OI NET YES 
La-l40 -4.26E+02 7.48E+02 < 2.77E+03 1. 27E+03 2.14E-02 NET YES 
Ru-I03 -7.49E+OI 3.20E+OI < 1.26E+02 5.86E+Ol 2.87E-Ol NET YES 
Ba-140 -2.2IE+02 1.48E+03 < 5.36E+03 2.46E+03 2.14E-02 NET YES 
Cs-134 -9.68E+OO 4.03E+OI < 1.36E+02 6.65E+Ol 9.37E-Ol NET YES 
Ru-106 3.43E+OI 9.74E+01 < 3.58E+02 l.64E+02 B.75E-OI NET YES 
Cs-137 2.71E+OO 9.1SE+OO < 3.28E+OI 1.48E+OI 9.96E-OI NET YES 
Zr-95 -7.49E+Ol 7.01E+Ol < 2.63E+02 1.24E+02 4.64E-Ol NET YES 
Nb-95 3.15E+OI 4.I7E+Ol < 1. 44E+02 6.57E+OI 2.46E-OI NET YES 

·Co-58 -7.07E+OO 1.6BE+Ol < 6.33E+Ol 2.B5E+OI 4.99E-OI NET YES 
Mn-54 -1.81E+Ol 9.57E+OO < 3.93E+OI 1.78E+Ol 8.54E-OI NET YES 
Ag-ll0m 2.0BE+00 1.42E+Ol < 5.20E+01 2.32E+OI 8.2lE-Ol NET YES 
Fe-59 -1.8lE+Ol S.OIE+Ol < 1. 90E+02 8.47E+Ol 3.32E-Ol NET YES 
Zn-65 -5.l9E+01 5.32E+Ol < 1.90E+02 9.03E+Ol 8.ISE-Ol NET YES 
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L5185-15 analyzed by emm1461 on 04/09/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Co-60 1.67E+00 8.36E+00 < 3.15E+Ol 1.35E+Ol 9.75E-Ol NET YES 
Sb-124 -1.77E+Ol 2.79E+Ol < 1.25E+02 5.03E+Ol 4.42E-Ol NET YES 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

C~IENT INFORMATION 

Lab Sample Number: ...::L::5:...:.18:;5-~16:..-________ Count by Oate: ________ 
(If required) 

Client: Ouratek Inc 
~~~~----------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: 

Sample Description: BMS-2700-164 

Collect Start Oate!Time: 


Collect Stop Oaterrime: ..,;0:..,;1....::-2::.:8:.....;-0::.:3:.....;1;..::2::.;:0:..,:0:...-_______ 


Product: GAMMA SPECTROMETRY 


Required MOC(s): Cs-137,1.1j Co-60 .038 


CHEMISTRY INFORMATION 

Liquid Data So"ov.sedltnen~o" 

_____ g/mLDensity: Total Sample Weight: -----9 
(if required) (if required) 

Total Sample Weight: Wet Weight: -----9 -----9
(if required) 

Dry Weight: -----9Aliquot Weight: -----9 
Aliquot Weight: _7~(P"",,,& K,,--- 9...... 

Vegetation/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: ------9 
Volume:Dry Weight: ------g 
Units:

Aliquot Weight: ------g 

Sample Geometry: 

Work Group 10: Run 10: 

COUNTING INFORMATION 

g o ~q~ }06
Count Date!Time: OetNo.: ___ Spectrum No.: ____~_ 

Counted by: 

Recount Date!Time: OetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 

http:Cs-137,1.1j


Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5185-16 
BMS-2700-164 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

01/28/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
S001 Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

768.8 

768.8 
.7688 

WAT5 
SOILA.LIB 
EMPTY 
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-------------------------------------------------------------------------------

L5185-16 analyzed by emm1461 on 04/09/2003 
******************************************************************************* 
SE~KER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-16 

Sample ID: SOIL/SEDI Duratek Inc Code: 0993708 

---------------------------------------~---------------~---------------------
Sampling Start: 01/28/2003 12:00:00 
Sampling Stop: 01/28/2003 12:00:00 
Buildup Time. . . .. O.OOE+OOO Hrs 
Sample Size ....... 7.69E-OOl kg 
Collection Efficiency. . .. 1.0000 

Detector #: 8 (Detector 8 

I Counting Start: 
I Decay Time. 
y Live Time. 
I Real Time. . . 
I Spc. File. . . 

04/09/2003 10:06:26 
1.70E+003 Hrs 

4000 Sec 
4003 Sec 

.0993708.spc 

Energy(keV)= 0.40 + 0.662*Ch + 0.OOE+00*ChA2 + 0.00E+00*Ch A 3 04/08/2003 
FWHM(keV) = 1.19 + 0.002*En + 6.36E-04*EnA2 + 0.00E+00*En A 3 03/07/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 74.87 112.41 115 22 32 191 1.30 a 
2 77.19 115.91 109 20 28 159 1.02 b 
3 92.88 139.59 71 23 35 211 1. 03 

4 186.07 280.27 49 21 32 164 1. 49 

5 208.86 314.67 38 21 32 154 1.12 

6 238.71 359.72 283 25 31 153 1. 38 

7 295.34 445.20 97 17 23 87 1.19 

8 338.21 509.91 37 16 25 93 1. 30 

9 351. 87 530.52 144 17 21 69 1. 51 


10 511.03 770.77 138 16 17 46 2.18 

11 583.10 879.57 113 15 17 49 1. 35 

12 609.24 919.02 130 15 16 40 1. 50 

13 727.31 1097.24 19 10 14 34 2.28 

14 911.31 1374.98 83 11 11 19 1. 60 

15 968.84 1461. 82 41 10 14 30 1. 60 

16 1120.42 1690.63 29 10 14 34 1. 44 

17 1460.72 2204.30 468 22 7 8 2.30 

18 1764.56 2662.93 33 7 6 5 2.14 

19 2614.48 3945.86 33 7 5 4 3.04 


Canberra GC4019 SN 6953489) 
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L5185-16 analyzed by emm1461 on 04/09/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. . ... EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

===;============================;=;============================================ 

ENERGY 
PK# (keV) 

1 74.87 
2 77.19 
3 92.88 
4 186.07 
6 238.71 
7 295.34 
8 338.21 
9 351. 87 

10 511.03 
11 583.10 
12 609.24 
14 911.31 
15 968.84 
16 1120.42 
17 1460.72 
18 1764.56 
19 2614.48 

OLD NET 
COUNTS 

115 
109 

71 
49 

283 
97 
37 

144 
138 
113 
130 

83 
41 
29 

468 
33 
33 

OLD UN­
CERTAINTY 

22 
20 
23 
21 
25 
17 
16 
17 
16 
15 
15 
11 
10 
10 
22 

7 
7 

OLD 
CR. LEVEL 

32 
28 
35 
32 
31 
23 
25 
21 
17 
17 
16 
11 
14 
14 

7 
6 
5 

NEW NET 
COUNTS 

108 
98 
26 
25 

264 
80 
33 

118 
37 

108 
107 

79 
38 
26 

459 
28 
27 

NEW UN­
CERTAINTY 

22 
20 
23 
21 
25 
17 
16 
18 
16 
15 
15 
11 
10 
10 
22 

7 
7 

NEW 
CR. LEVEL FLAG 

32 
29 
37 NET<CL 
33 NET<CL 
32 
24 
25 
23 
24 
18 
18 
12 
14 
15 

9 
7 
7 
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-------------------------------------------------------------------------------

L5185-16 analyzed by emm1461 on 04/09/2003 
******************************************************************************* 

SEI;!KER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File: ........ SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 


Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score . . . . . • . . . 0.50 I Decay Correction.......... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 	 74.87 108 Pb-212 52 3 of 6 86.53 1. 37 

Pb-214 21 4 of 7 89.49 0.89 

Tl-208 5 4 of 9 89.51 0.90 


2 77.19 1 Pb-214 38 4 of 7 90.71 1. 41 Split 

21 77.19 96 Pb-212 96 3 of 6 90.16 1. 40 AutoAdd 


5 208.86 38 AcTh-228 29 4 of 36 75.69 1. 26 

Np-239 0 of 0 0.00 Decay 


6 238.71 264 Pb-212 336 3 of 6 90.16 1. 40 

7 295.34 80 Pb-214 76 4 of 7 100.00 1. 50 

8 338.21 33 AcTh-228 60 4 of ,36 100.00 1. 50 

9 351.87 118 Pb-214 170 4 of 7 100.00 1. 50 


10 511. 03 13 Annil 1 of 1 100.00 1. 50 Split 

20 511.03 24 Tl-208 24 4 of 9 94.37 1. 44 AutoAdd 

11 583.10 108 Tl-208 66 4 of 9 94.37 1. 44 

12 609.24 107 Bi-214 146 3 of 33 93.94 1. 44 


Ru-l03 1 of 2 5.92 0.06 LowScore 

13 727.31 19 Bi-212 1 of 13 100.00 1. 50 

14 911.31 79 AcTh-228 59 4 of 36 82.67 1. 33 

15 968.84 38 AcTh-228 41 4 of 36 86.98 1. 37 


Sb-124 1 of 13 1. 04 0.01 LowScore 

16 1120.42 26 Bi-214 25 3 of 33 93.94 1. 44 

17 1460.72 459 K-40 1 of 1 100.00 1. 50 

18 1764.56 28 Bi-214 18 3 of 33 75.35 1. 25 

19 2614.48 27 TI-208 48 4 of 9 100.00 1. 50 
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L5185-16 analyzed by emm1461 on 04/09/2003 
*******~*********************************************************************** 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5185-16 

Sample ID: SOIL/SEDI Duratek Inc Code: 0993708 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/09/2003 10:06:26 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. 1.70e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . . 4000 Sec 
Sample Size . . 7.6ge-00l kg Real Time . . 4003 Sec 
Collection Efficiency 1. 0000 Spectrum File .0993708.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: S (Detector 8 Canberra GC4019 SN 6953469) 
Efficiency File: WT5SS00S.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.18E-03*En A -3.49E+OO + 1.43E+02*EnA 6.59E-Ol] 02/09/1996 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5165-16.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 238.63 2.95E+02 +- 2.83E+Ol 7.55E+01 +* 
74.61 I.D. .· 

77.12 I. D. · 


Pb-214 Average:x 2.11E+02 +- 2.59E+Ol * 
77.11 I. D. . 

295.21 2.37E+02 +- 5.14E+01 1. 53E+02 +* 
351.92 2.02E+02 +- 3.00E+01 8.19E+Ol t* 

Ra-226 186.22 N 3.35E+02 +- 2.75E+02 9.13E+02 x 
AcTh-228 Average:x 3.01E+02 +- 3.69E+Ol * 

209.28 3.93E+02 +- 2.16E+02 7.05E+02 + 
338.32 1. 81E+02 +- 8.95E+Ol 2.90E+02 + 
911. 07 3.38E+02 +- 4.86E+Ol 1.11E+02 +* 
969.11 2.66E+02 +- 7.76E+01 2.26E+02 +* 

Annil 511.00 1. 23E+Ol +- 2.53E+Ol 8.50E+Ol + 
Tl-208 Average:x 2.47E+02 +- 3.08E+Ol * 

583.14 3.16E+02 +- 4.37E+Ol 1.11E+02 +* 
2614.66 1. 79E+02 +- 4.33E+Ol 1. 04E+02 +* 

510.84 I. D. .· 
Bi-214 Average:x 2.26E+02 +- 2.63E+01 * 

609.31 2.11E+02 +- 2.93E+01 7.45E+Ol +* 
1120.29 2.32E+02 +- 9.26E+Ol 2.89E+02 + 
1764.49 3.28E+02 +- 7.80E+Ol 1. 88E+02 +* 

Bi-212 727.17 1.67E+02 +- 8.27E+Ol 2.65E+02 + 
K-40 1460.81 6.97E+03 +- 3.35E+02 3.02E+02 +* 
Am-241 59.54 N-2.92E+01 +- 4.70E+Ol 1.66E+02 x 
Co-57 122.06 N-2.48E+01 +- 8.81E+00 3.28E+Ol x 
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L5185-16 analyzed by emm1461 on 04/09/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Ce-144 133.54 N-B.49E+Ol +- 7.13E+Ol 2.54E+02 x 
Ce-141 145.44 N-3.06E+01 +- 6.13E+Ol 2.15E+02 x 
Se-75 264.65 N-1.60E+01 +- 1.57E+Ol 5.75E+01 x 
Cr-51 320.08 N 2.63E+02 +- 4.45E+02 1. 53E+03 x 
1-131 364.48 N 2.30E+03 +- 3.48E+03 1.20E+04 x 
Sb-125 427.89 N 3.70E+01 + 2.59E+01 8.58E+01 x 
Ag-I08m 433.93 N-4.06E-01 +- 8.03E+00 2.87E+Ol x 
Be-7 477.59 N 1.31E+02 +- 1.85E+02 6.37E+02 x 
La-140 487.03 N 1.07E+02 +- 7.53E+02 2.68E+03 x 
Ru-103 497.08 N 1.17E+01 +- 2.54E+01 8.95E+Ol x 
Ba-140 537.32 N-1.92E+03 +- 1.11E+03 4.49E+03 x 
Cs-134 604.70 N-1.07E+01 +- 3.45E+Ol 1.17E+02P x PIC 
Ru-106 621.84 N O.OOE+OO +- 9.62E+Ol 3.46E+02 x 
Cs-137 661.65 N 7.94E+00 +- 9.55E+OO 3.29E+01 x Y. 
Zr-95 724.18 N 2.01E+01 +- 6.04E+Ol 2.07E+02L x LHROI 
Nb-95 765.79 N-3.73E+00 +- 3.53E+01 1. 29E+02 x 
Co-58 810.76 N 2.21E+00 +- 1. 58E+01 5.75E+01 x 
Mn-54 834.83 N-1.31E+OO +- 8.79E+OO 3.28E+Ol x 
Ag-llOm 884.67 N-2.93E+01 +- 1. 39E+01 5.74E+01 x 
Fe-59 1099.22 N 4.11E+Ol +- 4.99E+01 1.74E+02 x 
Zn-65 1115.52 N 2.28E+00 +- 4.71E+01 1.63E+02P x PIC 
Co-60 1332.49 N-4.69E+00 +- 8.70E+OO 3.42E+Ol x Y. 
Sb-124 1691.02 N-2.22E+Ol +- 3.02E+Ol 1. 31E+02 x 

MEASURED TOTAL: 8.43E+03 +- 5.91E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

3 92.88 139.59 26 23 37 211 1.03 Deleted 
=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

4 186.07 280.27 25N 21 33 164 1. 49 NET< CL 
22 59.54 89.27 -10N 16 27 135 1. 24 NET< CL 
23 122.06 183.64 -46N 16 29 156 1. 29 NET< CL 
24 133.54 200.97 -20N 17 29 151 1. 30 NET< CL 
25 145.44 218.93 -8N 17 28 140 1. 31 NET< CL 
26 264.65 398.87 -12N 12 20 75 1. 39 NET< CL 
27 320.08 482.54 7N 12 20 68 1. 43 NET< CL 
28 364.48 549.56 6N 10 15 40 1. 46 NET< CL 
29 427.89 645.28 14N 10 15 40 1. 50 NET< CL 
30 433.93 654.40 -IN 10 16 46 1. 50 NET< CL 
31 477.59 720.30 7N 10 16 42 1. 53 NET< CL 
32 487.03 734.55 IN 9 15 40 1. 54 NET< CL 
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-------------------------------------------------------------------------------

L5185-16 analyzed by emm1461 on 04/09/2003 
=============================================================================== , 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

33 497.08 749.72 4N 8 13 33 1. 55 NET< CL 
34 537.32 810.46 -12N 7 13 33 1. 57 NET< CL 
35 604.70 912.17 -llN 35 57 54 1. 62 NET< CL 

PIC 
36 621. 84 938.04 ON 9 15 40 1. 63 NET< CL 
37 661.65 998.13 7N 8 13 32 1. 66 NET< CL 
38 724.18 1092.52 4N 12 19 34 1. 70 NET< CL 

LHRoi 
39 765.79 1155.33 -1N 8 14 33 1. 73 NET< CL 
40 810.76 1223.21 IN 7 12 25 1. 76 NET< CL 
41 834.83 1259.54 -IN 7 11 23 1. 77 NET< CL 
42 884.67 1334.77 -15N 7 13 33 1. 81 NET< CL 
43 1099.22 1658.63 6N 7 11 20 1. 95 NET< CL 
44 1115.52 1683.23 1N 14 24 55 1. 96 NET< CL 

PIC 
45 1332.49 2010.74 -3N 6 10 17 2.10 NET< CL 
46 1691.02 2551.93 -3N 4 7 8 2.34 NET< CL 
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L5185-16 analyzed by emm1461 on 04/09/2003 
*******************************************************************************. 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 01/28/2003 12:00:00 Counting Start: 04/09/2003 10:06:26 
Sampling Stop: 01/28/2003 12:00:00 Decay Time. . 1.70E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . 4000 Sec 
Sample Size . . .. .. 7.69E-01 kg Real Time 4003 Sec 
Collection Efficiency . 1.0000 Spectrum File .099370B.spc 

Detector #: 8 
Energy (keV)= 0.40 + 0.662*Ch + O.OOE+00*ChA2 + 0.00E+00*ChA 3 04/08/2003 
FWHM(keV) 1.19 + O.002*En + 6.36E-04*EnA2 + 6.36E-04*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: .. .WT5SS00B.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.18e-03*En~-3.4ge+00 + 1.43e+02*EnA 6.5ge-Ol] 02/09/1998 

Library File: SOILA.LIB LSF File: L5185-16.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 2.95E+02 2.B3E+Ol < 7.55E+01 3.62E+01 1. OOE+OO MEAS + YES 
Pb-214 2.11E+02 2.59E+01 < B.19E+01 3.B7E+01 9.99E-01 MEAS + YES 
Ra-226 3.35E+02 2.75E+02 < 9.14E+02 4.39E+02 1.00E+OO NET YES 
AcTh-228 3.01E+02 3.69E+01 < 1.11E+02 4.98E+Ol 1. OOE+OO MEAS + YES 
Annil 1.23E+01 2.53E+01 < B.50E+01 4.13E+01 8.74E-01 MEAS + YES 
Tl-208 2.47E+02 3.08E+01 < 1.04E+02 4.31E+Ol 1. OOE+OO MEAS + YES 
Bi-214 2.26E+02 2.63E+01 < 7.45E+Ol 3.46E+01 9.99E-Ol MEAS + YES 
Bi-212 1. 67E+02 8.27E+Ol < 2.65E+02 1.21E+02 1.00E+OO MEAS + YES 
K-40 6.97E+03 3.35E+02 < 3.02E+02 1. 30E+02 1.00E+OO MEAS + YES 
Arn-241 -2.92E+01 4.70E+Ol < 1.66E+02 7.BBE+01 1. OOE+OO NET YES 
Co-57 -2.48E+01 B.BIE+OO < 3.2BE+01 1. 57E+01 8.34E-Ol NET YES 
Ce-144 -B.49E+01 7.13E+01 < 2.54E+02 1. 21E+02 8.41E-01 NET YES 
Ce-141 -3.06E+01 6.13E+01 < 2.14E+02 1.02E+02 2.20E-01 NET YES 
Se-75 -1. 60E+01 1.57E+01 < 5.75E+Ol 2.69E+01 6.63E-01 NET YES 
Cr-51 2.63E+02 4.45E+02 < 1.53E+03 7.14E+02 1.69E-01 NET YES 
1-131 2.30E+03 3.4BE+03 < 1.20E+04 5.53E+03 2.21E-03 NET YES 
Sb-125 3.70E+01 2.59E+01 < B.58E+01 3.94E+01 9.53E-Ol NET YES 
Ag-lOBm -4.06E-01 8.03E+00 < 2.87E+01 1. 32E+Ol 9.99E-Ol NET YES 
Be-7 1. 31E+02 1.85E+02 < 6.37E+02 2.93E+02 3.98E-Ol NET YES 
La-140 1.07E+02 7.53E+02 < 2.68E+03 1. 23E+03 2.14E-02 NET YES 
Ru-103 1.17E+Ol 2.54E+01 < B.95E+01 4.05E+Ol 2.B7E-Ol NET YES 
Ba-140 -1.92E+03 1.11E+03 < 4.49E+03 2.03E+03 2.14E-02 NET YES 
Cs-134 -1.07E+01 3.45E+01 < 1.17E+02 S.70E+Ol 9.37E-01 NET YES 
Ru-106 O.OOE+OO 9.62E+Ol < 3.46E+02 1. 5BE+02 B.75E-Ol NET YES 
Cs-137 7.94E+00 9.55E+OO < 3.29E+01 1. 49E+01 9.96E-Ol NET YES 
Zr-95 2.01E+Ol 6.03E+Ol < 2.07E+02 9.65E+01 4.64E-Ol NET YES 
Nb-95 -3.73E+OO 3.53E+01 < 1.29E+02 5.85E+Ol 2.46E-Ol NET YES 
Co-58 2.21E+00 1.58E+01 < 5.75E+01 2.S7E+01 4.99E-01 NET YES 
Mn-54 -1.31E+00 8.79E+OO < 3.28E+Ol 1. 46E+01 8.54E-01 NET YES 
Ag-llOm -2.93E+01 1.39E+01 < 5.74E+01 2.61E+01 8.21E-Ol NET YES 
Fe-59 4.11E+01 4.99E+01 < 1.74E+02 7.71E+01 3.32E-Ol NET YES 
Zn-65 2.28E+OO 4.71E+Ol < 1.63E+02 7.73E+Ol 8.18E-01 NET YES 
Co-60 -4.69E+00 8.70E+OO < 3.42E+01 1. 50E+01 9.75E-Ol NET YES 
PagE? 007 



--------------------------

LS185-16 analyzed by emm1461 on 04/09/2003 
Activity Units: pCi/kg 
Nuclide· Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=;============================================================================= 

Sb-124 -2.22E+01 3.02E+01 < 1.31E+02 5.45E+01 4.42E-01 NET YES 

PERFORMED BY: 


REVIEWED BY: __________________________ 
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---------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ..:;L::;:5o..,:.1.=,;85-::.....:,.17=--________ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~----------
(if required) 

Project: OTHER ENVIRON·DUR 

Sample Matrix: Soil 

Sample Description: BMS·SM-391 

Collect Start Date!Time: 

Collect Stop Date!Time: .....;0..;..2_-2..;..1....;-0;".;;3_1..;..2..;..:0;,..;;0________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs·137,1.1; C0-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Sol/d/Sedlment/Soil 

_____ g1mLDensity: Total Sample Weight: -----g
(if required) (If required) 

Total Sample Weight: Wet Weight:-----9 -----9
(if required) 

Dry Weight: -----9Aliquot Weight: -----9 
Aliquot Wei9ht: 9VeqetatlonIDrled Aquatic Animals Data 

Fllter/Smear Data Wet Weight: ------g 
Volume:Dry Weight: --------9 
Units:

Aliquot Weight: ------9 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count Date!Time: ~4k1@,11,5' g
DetNo.: ___ 

r.nUZD~
Spectrum No.: _v.:.......,;j'1:....,.....7__ 

Counted by: % 
Recount Date!Time: ------ DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 



Required MOe(s) , Co-60, 038;Cs-137,1.1; 

Sample Id L5185-17 
Client Id BMS-SM-391 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 02/21/03 12: 00 

parameter 

Sample Weight 
Sample weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Framatome ANP DE&S 
Results Data Report 

Product GAMMA SPECTROMETRY 
Matrix SOOl Soil 

Units Numvalue Textvalue Datevalue 

9 238.5 
g 
9 238.5 
kg .2385 

WTIS 
SOlLA.LIB 
EMPTY 

pCi 
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-------------------------------------------------------------------------------

L5185-17 analyzed by emm1461 on 04/04/2003 
******************************************************************************* 

SEEKER, GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

*************************************************~*************************** 

LSN: L5185-17 

Sample ID: NONE Code: 0945208 

----------------------------------------1-------------------------------------­
Sampling Start: 02/21/2003 12:00:00 1 Counting Start: 04/04/2003 12:34:51 
Sampling Stop: 02/21/2003 12: 00: 00 YDeca y Time. . . . . .. 1. 01E+003 Hrs 
Buildup Time. . . . . . O.OOE+OOO Hra Live Time. . . . . . .. 3657 Sec 
Sample Size ....... 2.38E-00I kg I Real Time. . . . . . .. 3658 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........0945208.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= 0.17 + 0.663*Ch + 0.00E+00*ChA 2 + 0.00E+00*Ch A 3 04/04/2003 
FWHM(keV) = 1.19 + 0.002*En + 6.36E-04*EnA2 + 0.00E+00*En A 3 03/07/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 74.83 112.67 87 18 26 148 0.87 a 
2 76.91 115.80 121 21 30 185 1. 09 b 
3 92.77 139.74 60 27 42 279 1. 94 Wide Pk 
4 185.91 280.30 104 26 38 219 2.26 Wide Pk 
5 238.43 359.56 213 29 41 267 1.10 
6 294.86 444.71 122 23 33 155 1. 84 
7 338.85 511.11 73 21 32 147 1. 86 
8 351. 79 530.63 156 21 28 127 1. 49 
9 510.52 770.16 105 17 23 91 1. 56 

10 583.09 879.68 86 17 24 84 1. 31 

11 609.05 918.85 131 16 19 63 1. 36 

12 661.58 998.13 1545 41 21 70 1. 69 

13 726.87 1096.66 17 10 14 35 1.17 

14 911.14 1374.74 86 14 18 50 2.36 

15 969.07 1462.16 25 12 18 55 2.25 

16 1173.22 1770.24 291 19 15 36 1. 85 

17 1332.56 2010.70 262 18 11 21 2.32 

18 1460.81 2204.24 291 18 9 12 2.45 

19 1764.48 2662.52 30 6 4 3 2.14 

20 2614.51 3945.28 36 7 4 3 2.55 
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L5185-17 analyzed by emm1461 on 04/04/2003 
******************************************************************************* 

SEEKER. B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:.. .. EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN­ OLD NEW NET NEW UN­ NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 74.83 87 18 26 80 18 26 
2 76.91 121 21 30 111 21 31 
3 92.77 60 27 42 20 27 43 NET<CL 
4 185.91 104 26 38 82 26 39 
5 238.43 213 29 41 197 29 42 
6 294.86 122 23 33 106 23 34 
7 338.85 73 21 32 70 21 32 
8 351. 79 156 21 28 133 21 29 
9 510.52 105 17 23 13 17 28 NET<CL 

10 583.09 86 17 24 81 17 24 
11 609.05 131 16 19 110 16 21 
14 911.14 87 15 18 83 15 19 
15 969.07 25 12 18 23 12 18 
18 1460.81 291 18 9 283 18 10 
19 1764.48 30 6 4 26 6 5 
20 2614.51 36 7 4 31 7 6 
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L5185-17 analyzed by emm1461 on 04/04/2003 
******************************************************************************* 

SEEKER, LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File: ........ SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 


Library Match Resolution. . . . 1.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score . . . . . . . . . 0.50 I Decay Correction.......... ON 

=========================================~===================================== 

LIBRARY SEARCH RESULTS 
=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. ( keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 74.S3 80 Pb-214 28 4 of 7 90.71 1. 41 
Pb-212 43 3 of 6 90.16 1. 40 
Tl-20S 6 3 of 9 80.26 0.80 

2 76.91 29 Pb-214 54 4 of 7 90.71 1. 41 Split 
21 76.91 82 Pb-212 82 3 of 6 90.16 1. 40 AutoAdd 

4 185.91 82 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 100.00 1. 00 

5 238.43 197 Pb-212 316 3 of 6 90.16 1. 40 
6 294.S6 106 Pb-214 96 4 of 7 90.71 1. 41 
7 338.85 70 AcTh-228 59 3 of 36 81. 55 1. 32 
8 351.79 133 Pb-214 242 4 of 7 100.00 1. 50 

10 583.09 81 Tl-208 79 3 of 9 89.66 1. 40 
11 609.05 110 Bi-214 168 2 of 33 80.44 1. 30 
12 661. 58 1545 Cs-137 1 of 1 100.00 1. 50 

1173SEsc . 0 of 0 0.50 
13 726.87 17 Bi-212 1 of 13 100.00 1. 50 
14 911.14 83 AcTh-228 57 3 of 36 81. 55 1. 32 
15 969.07 23 AcTh-228 47 3 of 36 100.00 1. 50 

Sb-124 1 of 13 1. 05 0.51 
16 1173.22 291 Co-60 288 2 of 2 100.00 1.50 

Cs-Sum 1 of 6 16.67 0.17 LowScore 
17 1332.56 262 Co-60 265 2 of 2 100.00 1. 50 
18 1460.S1 283 K-40 1 of 1 100.00 1. 50 
19 1764.48 26 Bi-214 17 2 of 33 66.66 1.17 
20 2614.51 31 Tl-208 31 3 of 9 89.66 1. 40 
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L5185-17 analyzed by emm1461 on 04/04/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-17 

Sample ID: NONE Code: 0945208 

Sampling Start: 02/21/2003 12:00:00 Counting Start: 04/04/2003 12:34:51 
Sampling Stop: 02/21/2003 12:00:00 Decay Time. 1.01e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 3657 Sec 
Sample Size . . 2.38e-001 kg Real Time . . 3658 Sec 
Collection Efficiency 1.0000 Spectrum File .0945208.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WT1SS008.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=I/[7.49E-03*En A -3.10E+00 + 9.34E+01*EnA 7.45E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: ....... $ERROR$.LSF (No LSF File Available ) 

==================================~============================================ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-214 Average:x 5.16E+02 +- 6.72E+01 * 
74.81 1. D. . . · · · 
77.11 I. D. . · · · 

295.21 6.50E+02 +- 1. 42E+02 4.35E+02 +* 
351.92 4.78E+02 +- 7.64E+Ol 2.21E+02 +* 

Ra-226 186.22 2.18E+03 +- 6.78E+02 2.16E+03 +* 
Pb-212 238.63 4.47E+02 +- 6.58E+01 1.96E+02 +* 

77.12 I. D. · 

AcTh-228 Average: x 6.94E+02 +- 1.04E+02 * · · · 338.32 7.92E+02 +- 2.39E+02 7.53E+02 +* 

911. 07 8.10E+02 +- 1.42E+02 3.89E+02 +* 
969.11 3.85E+02 +- 2.03E+02 6.60E+02 + 

Tl-208 Average:x 5.14E+02 +- 7.75E+01 . · * · 
583.14 5.21E+02 +- 1.10E+02 3.27E+02 +* 

2614.66 5.08E+02 +- 1.09E+02 2.38E+02 +* 
Bi-214 Average: x 5.13E+02 +- 6.52E+Ol . *· · 609.31 4.77E+02 +- 7.05E+01 1. 89E+02 +* 

1764.49 7.27E+02 +- 1.71E+02 3.83E+02 +* 
Cs-137 661.65 3.87E+03 +- 1.03E+02 1.10E+02 +* 
Bi-212 727.17 3.31E+02 +- 1.85E+02 6.00E+02 + 
Co-60 Average:x 9.59E+02 +- 4.52E+01 * · · 

1173.22 9.64E+02 +- 6.37E+01 1.06E+02 +* 
1332.49 9.55E+02 +- 6.41E+01 9.27E+01 +* 

K-40 1460.81 1. 02E+04 +- 6.42E+02 8.02E+02 +* 
Am-241 59.54 N-l.35E+02 +- 1. OOE+02 3.54E+02 x 
Co-57 122.06 N 1.09E+01 +- 1. 85E+Ol 6.25E+01 x 
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-------------------------------------------------------------------------------

L5185-17 analyzed by emm1461 on 04/04/2003 
===================:=========================================================== 

MEASURED or MDA CONCENTRATIONS 
===~=========================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Ce-144 133.54 N 7.83E+00 +- 1.48E+02 S.09E+02 x 

Ce-141 145.44 N-1.97E+01 +- 7.51E+01 2.60E+02 x 

Se-75 264.65 N 1.63E+01 +- 3.56E+01 1.22E+02 x 

Cr-51 320.08 N 4.29E+02 +- 5.82E+02 1.97E+03 x 

1-131 364.48 N 1.90E+02 +- 9.28E+02 3.20E+03 x 

Sb-125 427.89 N-9.91E+OO +- 8.08E+Ol 2.81E+02 x 

Ag-I08m 433.93 N 2.57E+01 +- 2.54E+01 8.53E+Ol x 

Be-7 477.59 N-1.06E+02 +- 3.82E+02 1. 34E+03 x 

La-l40 487.03 N 2.97E+02 +- 4.56E+02 1. S6E+03 x 

Ru-l03 497.08 N-3.85E+Ol +- 4.59E+01 1. 68E+02 x 

Ba-140 537.32 N 6.94E+02 +- 7.06E+02 2.40E+03 x 

Cs-134 604.70 N-3.82E+Ol +- 9.43E+Ol 3.17E+02P x PIC 

Ru-l06 621.84 N 4.71E+02 +- 2.26E+02 7.21E+02 x 

Zr-95 724.18 N-2.46E+Ol +- 1.01E+02 3.60E+02L x LHROI 

Nb-95 765.79 N 1.80E+Ol +- 4.98E+01 1.7SE+02 x 

Co-58 810.76 N-3.76E+OO +- 3.17E+Ol 1.1SE+02 x 

Mn-54 834.83 N-5.56E+00 +- 2.42E+Ol 8.83E+01 x 

Ag-llOm 884.67 N 2.05E+01 +- 3.14E+Ol 1.10E+02 x 

Fe-59 1099.22 N 3.96E+OO +- 8.82E+Ol 3.18E+02 x 

Zn-65 1115.52 N 4.27E+Ol +- 6.25E+Ol 2.16E+02 x 

Sb-124 1691.02 N-5.67E+OO +- 4.22E+01 1.80E+02 x 


MEASURED TOTAL: 2.02E+04 +- 2.03E+03 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN/SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

3 92.77 139.74 20 27 43 279 1.94 Deleted 
9 S10.52 770.16 13 17 28 91 1. 56 Deleted 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

22 59.54 89.59 -27N 20 34 214 1. 24 NET< CL 
23 122.06 183.94 lIN 19 30 169 1. 29 NET< CL 
24 133.54 201.27 1N 19 31 179 1. 30 NET< CL 
25 14S.44 219.23 -SN 19 32 184 1. 31 NET< CL 
26 264.65 399.12 7N 15 25 114 1. 39 NET< CL 
27 320.08 482.77 12N 16 26 113 1. 43 NET< CL 
28 364.48 549.78 3N 15 24 98 1. 46 NET< CL 
29 427.89 645.47 -2N 15 25 104 1. 50 NET< CL 
30 433.93 654.58 15N 15 23 92 1. 51 NET< CL 
31 477.59 720.47 -4N 14 23 90 1. 53 NET< CL 
32 487.03 734.72 8N 13 20 69 1. 54 NET< CL 
33 497.08 749.88 -10N 11 19 74 1. 55 NET< CL 
34 537.32 810.61 ION 10 15 47 1. 57 NET< CL 

Page 005 



-------------------------------------------------------------------------------

L5185-17 analyzed by emm1461 on 04/04/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

===~=========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

35 604.70 912.29 -18N 44 73 94 1. 62 NET< CL 
PIC 

36 621. 84 938.16 21N 10 15 40 1. 63 
37 724.18 1092.60 -3N 12 21 39 1. 70 NET< CL 

LHRoi 
38 765.79 1155.39 3N 9 15 39 1. 73 NET< CL 
39 810.76 1223.26 -IN 8 14 36 1. 76 NET< CL 
40 834.83 1259.58 -2N 9 15 39 l. 77 NET< CL 
41 884.67 1334.79 5N 8 12 27 l. 81 NET< CL 
42 1099.22 1658.57 ON 8 14 33 l. 95 NET< CL 
43 l115.52 1683.17 6N 9 14 35 1. 96 NET< CL 
44 1691.02 2551. 65 -ON 3 5 4 2.34 NET< CL 

c:\seeker\Results\L5185-17.RES Analysis Results Saved. 
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L5185-17 analyzed by emm1461 on 04/04/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 10: NONE 

Sampling Start: 02/21/2003 12:00:00 Counting Start: 04/04/2003 12:34:51 
Sampling Stop: 02/21/2003 12:00:00 Decay Time .. 1.01E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 3657 Sec 
Sample Size .. .... 2.3BE-01 kg Real Time . . 365B Sec 
Collection Efficiency . . 1.0000 Spectrum File .0945208.spc 

Detector #: B 
Energy(keV)= 0.17 + O.663*Ch + 0.00E+DO*ChA 2 + 0.00E+OO*Ch A 3 04/04/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-D4*EnA2 + 6.36E-04*EnA 3 03/07/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT1SS00B.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 7.4ge-03*EnA-3.10e+OO + 9.34e+01*En A 7.45e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: $ERROR$.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
==============~================================================================ 

Pb-214 5.16E+02 6.72E+01 < 2.21E+02 1.06E+02 1. OOE+OO MEAS + YES 
Ra-226 2.1BE+03 6.78E+02 < 2.16E+03 1.04E+03 1. OOE+OO MEAS + YES 
Pb-212 4.47E+02 6.58E+01 < 1.96E+02 9.47E+01 1. OOE+OO MEAS + YES 
AcTh-228 6.94E+02 1.04E+02 < 3.89E+02 1. 81E+02 1. OOE+OO MEAS + YES 
Tl-20B 5.14E+02 7.75E+01 < 2.38E+02 9.66E+01 1. DOE+OO MEAS + YES 
Bi-214 5.14E+02 6.52E+01 < 1.89E+02 B.B8E+01 1.00E+00 MEAS + YES 
Cs-137 3.B7E+03 1.04E+02 < 1.10E+02 5.18E+01 9.97E-OI MEAS + YES 
Bi-2I2 3.31E+02 1.B5E+02 < 6.00E+02 2.74E+02 I.DOE+OO MEAS + YES 
Co-60 9.59E+02 4.52E+OI < 9.27E+D1 4.14E+Ol 9.85E-DI MEAS + YES 
K-40 1.02E+04 6.42E+02 < 8.02E+D2 3.52E+02 1. OOE+OO MEAS + YES 
Am-241 -1. 35E+02 1. 00E+02 < 3.54E+D2 1.70E+D2 1. DOE+OO NET YES 
Co-57 1.09E+OI 1. 85E+OI < 6.25E+01 2.99E+01 8.98E-01 NET YES 
Ce-144 7.83E+00 1.48E+02 < 5.09E+02 2.44E+02 9.03E-01 NET YES 
Ce-14I -1.97E+OI 7.51E+01 < 2.60E+02 1.24E+02 4.0BE-Ol NET YES 
Se-75 1. 63E+Ol 3.56E+01 < 1. 22E+02 5.77E+01 7.B4E-OI NET YES 
Cr-51 4.30E+02 5.82E+02 < 1.97E+03 9.35E+02 3.49E-01 NET YES 
1-131 1.90E+02 9.28E+02 < 3.20E+03 1. 52E+03 2.67E-02 NET YES 
Sb-125 -9.91E+OO 8.08E+01 < 2.82E+02 1. 33E+02 9.72E-01 NET YES 
Ag-108m 2.57E+01 2.54E+Ol < 8.S2E+Ol 4.03E+01 9.99E-Ol NET YES 
Be-7 -1. 06E+02 3.82E+02 < 1. 34E+03 6.35E+02 5.80E-Ol NET YES 
La-140 2.97E+02 4.56E+02 < 1. 56E+03 7.30E+02 1.02E-Ol NET YES 
Ru-103 -3.85E+Ol 4.59E+Ol < 1.68E+02 7.83E+01 4.77E-01 NET YES 
Ba-140 6.94E+02 7.06E+02 < 2.40E+03 1.10E+03 1.02E-OI NET YES 
Cs-134 -3.82E+01 9.43E+01 < 3.17E+02 1. 56E+02 9.62E-Ol NET YES 
Ru-106 4.72E+02 2.26E+02 < 7.21E+02 3.30E+02 9.24E-01 NET YES 
Zr-95 -2.46E+Ol 1.01E+02 < 3.60E+02 1.69E+02 6.34E-01 NET YES 
Nb-95 1. 80E+Ol 4.98E+Ol < 1. 75E+02 8.03E+Ol 4.36E-01 NET YES 
Co-58 -3.76E+OO 3.17E+Ol < l.l5E+02 5.25E+Ol 6.63E-01 NET YES 
Mn-54 -5.56E+OO 2.42E+01 < 8.83E+Ol 4.04E+01 9.11E-01 NET YES 
Ag-llOm 2.05E+01 3.14E+Ol < 1.l0E+02 4.95E+Ol 8.90E-Ol NET YES 
Fe-59 3.96E+OO 8.82E+OI < 3.18E+02 1. 45E+02 5.21E-01 NET YES 
Zn-65 4.27E+OI 6.25E+Ol < 2.16E+02 9.88E+01 8.8BE-01 NET YES 
Sb-124 -5.67E+OO 4.22E+Ol < 1. 80E+02 7.09E+01 6.16E-01 NET YES 
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L5185-17 analyzed by emm1461 on 04/04/2003 
Activity Units: pCi/kg 
Nuclide. Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

PERFORMED BY: ___________________________ 


REVIEWED BY: __________________________ 
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---------------
-------------------

--------------------------------------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:;L;;.;:5...;;.1.;;..85;:..-..;,.18~________ Count by Date: _________ 
(if required) 

Client: Duratek Inc Delay Date: 
~~~~---------- (if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: Smear 

Sample Description: BMS-SC-141 

Collect Start DatelTime: 

Collect Stop DatelTime: 12-23-0212:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s): 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soli 

________ g/mLDensity: Total Sample Weight: ------9(if required) (if required) 

Total Sample Weight: Wet Weight:--------9 ------9(if required) 

Dry Wei9ht:Aliquot Weight: -------9------9 
Aliquot Weight: -------gVegetation/Dried Aguatlc Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:Dry Weight: ------9 
Units:

Aliquot Weight: ------9 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

2­Count DatelTime: Dt\:t(J? ~ \17'{ DetNo.: ___ Spectrum No.: O~4t.;Zo-z.., 

Counted by: ~ 

DetNo.: ___ Spectrum No.: _____Recount DatelTime: 


Counted by: 


FORM 305.1, Rev.18 

http:L;;.;:5...;;.1.;;..85


Framatome ANI' DE&S 
Results Data Report 

Required MDC{s) , 

sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5185-18 
BMS-SC-141 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

12/23/02 12,00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SMOI Smear 

Parameter Units Numvalue Textvalue oatevalue 

FINAL WEIGHT 
Container 
LIBRARY 

sample 1 

MCDERMOTT. LIB 
BACKGROUND 
ACTIVITY UNITS pCi 

EMPTY 
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-------------------------------------------------------------------------------

******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5l85-18 

Sample 10: NONE Code: 0945202 

Sampling Start: 12/23/2002 12:00:00 Counting Start: 04/04/2003 12:33:55 
Sampling Stop: 12/23/2002 12:00:00 Decay Time. 2.45E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 5096 Sec 
Sample Size.. .. 1.00E+000 sample Real Time . 5097 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .0945202.spc 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Energy(keV)= 1.09 + 0.661*Ch +-1.57E-07*Ch A2 + 4.05E-11*Ch A 3 04/04/2003 
FWHM(keV) = 1.03 + 0.002*En + 6.55E-04*EnA2 + 0.00E+00*En A3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

======================================================~======================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 59.35 88.17 12 15 25 135 0.81 a NET< CL 
2 63.20 94.00 11 13 20 102 0.54 b NET< CL 
3 80.83 120.67 109 27 41 268 0.90 
4 92.64 138.55 26 25 40 253 0.71 NET< CL 
5 121. 88 182.80 40 20 31 169 1. 31 
6 186.16 280.08 50 22 34 188 1. 69 Wide Pk 
7 238.19 358.83 22 18 28 134 1. 38 NET< CL 
8 276.19 416.35 -1 17 27 128 0.07 NET< CL 
9 302.71 456.48 76 20 30 147 1. 55 

10 317.72 479.20 20 17 26 119 0.89 NET< CL 

11 356.06 537.23 124 19 25 106 1. 22 

12 511.14 771.96 693 33 33 121 2.98 a Wide Pk 

13 513.96 776.22 1835 44 17 52 1. 34 b 

14 834.49 1261.42 24 8 10 18 1. 29 

15 898.00 1357.56 166 14 9 12 2.02 

16 1274.44 1927.36 136 13 11 18 2.38 

17 1836.02 2777.26 110 11 5 4 1. 81 
 J 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File: ....... EMPTY02.BKG (BKG Framatome ANP) 


=============================================================================== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 
--------------------------------_._--------------------------------------------­

2 63.20 11 13 20 -18 13 22 NET<CL 
4 92.64 26 25 40 -47 25 43 NET<CL 
6 186.16 50 22 34 20 22 36 NET<CL 
7 238.19 22 18 28 -3 18 29 NET<CL 

12 511.14 693 33 33 598 33 ,37 
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******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Library File: ....... DURATEK.LIB (Environmental Library (Kocher 1981)} 

Library Match Resolution. . . 1. 00 I Decay Limit (Halflives). .. 8.0 
Minimum Score. ... . 0.70 I Decay Correction. .. ... . ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 
No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

3 80.83 109 Ba-133 148 3 of 5 100.00 1. 50 
Ce-144 1 of 2 12.90 0.13 LowScore 
1-131 o of o 0.00 Decay 

5 121.88 40 Co-57 lof 4 100.00 1.50 
Se-75 1 of 5 10.38 0.60 LowScore 

9 302.71 76 Ba-133 40 3 of 5 87.66 1. 38 
11 356.06 124 Ba-133 116 3 of 5 100.00 1. 50 
12 511.14 598 Annil 1 of 1 100.00 1. 50 

TI-208 1 of 9 9.26 0.09 LowScore 
13 513.96 1835 Sr-85 1 of 1 100.00 1. 50 
14 834.49 24 Mn-54 1 of 1 100.00 1. 50 
15 898.00 166 Y-88 214 2 of 3 99.69 1. 50 
16 1274.44 136 Na-22 1 of 1 100.00 1. 50 
17 1836.02 110 Y-88 85 2 of 3 99.69 1. 50 
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******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5185-1B 


Sample ID: NONE 

Sampling Start: 12/23/2002 12:00:00 
Sampling Stop: 12/23/2002 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 1.00e+000 sample 
Collection Efficiency . . .. 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Efficiency File: ARS1S002.EFF (47 mm Glass Fiber Filter in Petri Dish) 
Eff.=1/[2.31E-02*En A -2.05E+00 + 4.0BE+01*En A 1.02E+OO] 10/15/1994 

Library File: ..... DURATEK.LIB (Environmental Library (Kocher 1981» 
LSF File: ....... $ERROR$.LSF (No LSF File Available ) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

Nuclide 

Ba-133 

Co-57 
Ra-226 
Annil 
Sr-85 
Mn-54 
Y-88 

Na-22 
Aro-241 
Ce-144 
Ce-141 
Se-75 
Cr-51 
1-131 
Sb-125 
Ag-108m 
Be-7 

·Ru-103 
Ru-l06 
Cs-137 
Zr-95 
Nb-95 
Page 004 

N 
ENERGY E 

(keV) 

Average:x 
81. 00 

302.84 
356.01 
122.06 

Concentration 
(pCi/sample 

1.57E+01 
1.27E+Ol 
2.86E+01 
1.61E+01 
2.08E+00 

186.22 N 2.55E+Ol 
511.00 7.96E+01 
513.99 6.06E+02 
834.83 5.31E+OO 

Average:x 7.27E+Ol 
898.02 

1836.01 
1274.54 

59.54 
133.54 
145.44 
264.65 
320.08 
364.48 
427.89 
433.93 
477.59 
497.08 
621. 84 
661. 65 
756.72 

6.68E+Ol 
8.65E+Ol 
4.06E+01 

N 1.96E+00 
N 6.51E+00 
N-1. 58E+01 
N 3.65E+OO 
N-7.21E+Ol 
N 6.37E+02 
N 2.01E+OO 
N-l.87E+OO 
N 3.69E+OO 
N-7.95E+OO 
N-l.93E+OO 
N 8.69E-Ol 
N-3.78E+OO 

765.79 N-2.80E+OO 


+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+-­
+­
+­
+­
+­
+­
+­
+­
+­

1.B7E+00 
3.17E+00 
7.66E+OO 
2.44E+00 
1.05E+OO 
2.90E+01 
4.41E+OO 
1. 46E+01 
1.79E+OO 
4.69E+OO 
5.61E+OO 
8.57E+OO 
4.02E+00 
2.48E+00 
5.99E+00 
1.05E+01 
2.64E+OO 
1.35E+02 
7.62E+03 
2.68E+00 
8.79E-Ol 
3.02E+Ol 
6.26E+OO 
1. 30E+Ol 
1. 34E+00 
5.02E+00 
7.23E+OO 

Code: 0945202 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 

04/04/2003 12:33:55 
2.45e+003 Hrs 

5096 Sec 
5097 Sec 

. .0945202. spc 

Det. Limit Confidence Interval: 95 % 

MDA Flags Notes MDC 

. . . * 
9.93E+00 +* 
2.38E+Ol +* 
6.83E+00 +* 
3.44E+00 + 
9.71E+01 x 
1. 02E+Ol +* 
1. 20E+Ol +* 
5.28E+00 + 

. . * 
8.13E+OO +* 
9.87E+OO +* 
7.40E+00 +* 
8.36E+00 x 
2.01E+01 x 
3.78E+Ol x 
8.76E+OO x 
4.78E+02 x 
2.67E+04 x 
9.31E+OO x 
3.51E+OO x 
1.09E+02 x 
2.40E+01 x 
4.77E+01 x 
4.68E+00 x 
2.00E+Ol x 
2.79E+01 x 



=============================================================================== 
MEASURED or MDA CONCENTRATIONS 

=============================================================================== 
N 

ENERGY E Concentration 
Nuclide (keV) (pCi/sample MDA Flags Notes MDC 
-------------------------~-----------------------------------------------------

Cs-134 795.84 N-5.79E-01 +- 1.18E+OO 4.65E+OO x 
Co-58 810.76 N-2.45E+OO +- 2.73E+OO 1. 09E+01 x 
Ag-110m 884.67 N-1.40E+OO +- 2.10E+OO 8.22E+OO x 
AcTh-228 911.07 N-2.40E+00 +- 3.90E+00 1.54E+01 x 
Fe-59 1099.22 N 6.17E+00 +- 1.llE+01 4.01E+Ol x 
Zn-65 1115.52 N-1.91E+00 +- 3.43E+00 1. 36E+01 x 
Co-60 1332.49 N 7.52E-02 +- 1. 75E+OO 6.54E+OO x 
K-40 1460.81 N-1.82E+01 +- 1. 40E+01 6.00E+01 x 
Ba-140 1596.49 N-1.12E+03 +- 3.76E+02 1.80E+03 x 
La-HO 1596.49 N-1. 29E+03 +- 4.32E+02 2.07E+03 x 
Sb-124 1691.02 N-2.44E+OO +- 5.46E+00 2.63E+01 x 

MEASURED TOTAL: 8.22E+02 +- 3.24E+01 pCi/sample O.OOE+OO 
NOTE: *: N/S>3 # : Net<-3R 

============================================================================~== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
==========================;==================================================== 

1 59.35 88.17 12 15 25 135 0.81 Deleted 
2 63.20 94.00 -18 13 22 102 0.54 Deleted 
4 92.64 138.55 -47 25 43 253 0.71 Deleted 
7 238.19 358.83 -3 18 29 134 1. 38 Deleted 
8 276.19 416.35 -1 17 27 128 0.07 Deleted 

10 317.72 479.20 20 17 26 119 0.89 Deleted 
=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

6 186.16 280.08 20N 22 36 188 1. 69 NET< CL 
18 59.54 88.46 14N 17 28 153 1. 08 NET< CL 
19 133.54 200.45 16N 14 23 103 1.14 NET< CL 
20 145.44 218.46 -24N 16 27 147 1.15 NET< CL 
21 264.65 398.88 21N 15 24 105 1. 23 NET< CL 
22 320.08 482.78 -8N 15 25 117 1. 27 NET< CL 
23 364.49 549.98 1N 12 20 71 1. 30 NET< CL 
24 427.90 645.97 6N 8 13 29 1. 35 NET< CL 
25 433.94 655.11 -18N 8 16 45 1. 35 NET< CL 
26 477.61 721.20 1N 8 13 33 1. 38 NET< CL 
27 497.10 750.71 -l1N 9 15 43 1. 39 NET< CL 
28 621. 87 939.58 -1N 8 13 29 1. 48 NET< CL 
29 661. 69 999.85 5N 8 13 27 1. 51 NET< CL 
30 756.78 1143.79 -4N 6 10 19 1. 57 NET< CL 
31 765.85 1157.52 -2N 6 10 19 1. 58 NET< CL 
32 795.78 1202.82 -3N 5 9 17 1. 60 NET< CL 
33 810.70 1225.41 -SN 6 10 20 1. 61 NET< CL 
34 884.63 1337.32 -4N 6 10 20 1. 66 NET< CL 
35 911.04 1377.30 -3N 5 10 13 1. 68 NET< CL 
36 1099.27 1662.23 3N 5 8 13 1. 81 NET< CL 
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====================================================;========================== 
NET/MDA PEAK RESULTS 


=======~======================================================================= 

PK. 
# 

ENERGY 
(keV) 

ADDRESS 
CHANNEL 

NET/MDA 
COUNTS 

UN­
CERTAINTY 

C.L. 
COUNTS 

BKG 
COUNTS 

FWHM 
(keV) FLAG 

37 
38 
39 
40 
41 
42 

1115.58 
1332.43 
1460.85 
1596.53 
1596.53 
1691.04 

1686.91 
2015.13 
2209.51 
2414.86 
2414.86 
2557.88 

-3N 
ON 

-6N 
-14N 
-14N 

-1N 

5 
6 
5 
5 
5 
2 

9 
10 

9 
10 
10 

4 

16 
16 

9 
18 
18 

3 

l. 82 
l. 96 
2.05 
2.14 
2.14 
2.21 

NET< 
NET< 
NET< 
NET< 
NET< 
NET< 

CL 
CL 
CL 
CL 
CL 
CL 

c:\seeker\Results\L5185-18.RES Analysis Results Saved. 
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-------------------------------------------------------------------------------

******************************************************************************* 

SEE K ERA N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample ID: NONE 

Sampling Start: 12/23/2002 12:00:00 Counting Start: 04/04/2003 12:33:55 
Sampling Stop: 12/23/2002 12:00:00 Decay Time. . . 2.45E+03 Hrs 
Buildup Time .. O.OOE+OO Hrs Live Time . . . 5096 Sec 
Sample Size . . 1. OOE+OO sample Real Time . . 5097 Sec 
Collection Efficiency . . .. 1. dooo Spectrum File . .0945202. spc 

Detector #: 2 
Energy(keV)= 1.09 + O.661*Ch + -1.57E-07*ChA2 + -1.57E-07*ChA 3 04/04/2003 
FWHM (keV) 1.03 + 0.002*En + 6.55E-04*EnA2 + 6.55E-04*EnA 3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....ARS1S002.EFF (47 mm Glass Fiber Filter in Petri Dish) 
Eff.=l/[ 2.31e-02*EnA-2.05e+OO + 4.08e+01*EnA 1.02e+OO] 10/15/1994 

Library File: DURATEK.LIB LSF File: $ERROR$.LSF 
Activity Units: pCi/sample 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Ba-133 1.56E+01 1.88E+OO < 6.83E+00 3.24E+OO 9.82E-Ol MEAS + YES 
Co-57 2.08E+OO 1.05E+00 < 3.44E+00 1. 65E+OO 7.70E-Ol MEAS + YES 
Ra-226 2.55E+Ol 2.90E+01 < 9.71E+Ol 4.68E+01 1. OOE+OO NET YES 
Annil 7.96E+Ol 4.41E+OO < 1. 02E+01 4.91E+OO 8.24E-Ol MEAS + YES 
Sr-85 6.06E+02 1. 46E+Ol < 1. 20E+01 5.55E+00 3.36E-Ol MEAS + YES 
Mn-54 5.31E+OO 1.79E+OO < 5.28E+OO 2.33E+OO 7.98E-Ol MEAS + YES 
Y-88 7.27E+Ol 4.70E+OO < 8.13E+OO 3.52E+OO 5.15E-01 MEAS + YES 
Na-22 4.06E+01 4.02E+OO < 7.40E+OO 3.30E+00 9.28E-01 MEAS + YES 
Am-241 1.96E+OO 2.48E+OO < 8.36E+00 3.98E+OO 1.00E+OO NET YES 
Ce-144 6.51E+OO 5.99E+OO < 2.01E+Ol 9.47E+OO 7.80E-01 NET YES 
Ce-141 -1.58E+Ol L 04E+01 < 3.78E+01 1.80E+01 1. 13E-01 NET YES 
Se-75 3.6SE+OO 2.64E+OO < 8.76E+00 4.15E+OO 5.54E-Ol NET YES 
Cr-S1 -7.21E+Ol 1.36E+02 < 4.78E+02 2.27E+02 7.79E-02 NET YES 
1-131 6.37E+02 7.62E+03 < 2.67E+04 1.25E+04 1.51E-04 NET YES 
Sb-125 2.01E+00 2.68E+00 < 9.31E+00 4.20E+00 9.33E-01 NET YES 
Ag-I08m -1.87E+00 8.79E-Ol < 3.52E+00 1.62E+OO 9.98E-01 NET YES 
Be-7 3.69E+00 3.02E+Ol < 1.09E+02 4.93E+01 2.66E-Ol NET YES 
Ru-103 -7.95E+00 6.26E+00 < 2.40E+01 1.10E+Ol 1. 66E-01 NET YES 
Ru-l06 -1.93E+OO 1.30E+01 < 4.77E+Ol 2.16E+01 8.25E-Ol NET YES 
Cs-137 8.69E-Ol 1.34E+00 < 4.68E+00 2.1lE+00 9.94E-Ol NET YES 
Zr-95 -3.78E+00 5.02E+00 < 2.00E+Ol 8.80E+00 3.31E-Ol NET YES 
Nb-95 -2.80E+00 7.23E+00 < 2.79E+01 1. 23E+Ol 1. 33E-Ol NET YES 
Cs-134 -S.80E-01 1.18E+OO < 4.6SE+OO 2.03E+OO 9.l0E-Ol NET YES 
Co-58 -2.4SE+00 2.73E+OO < 1.09E+Ol 4.83E+OO 3.68E-01 NET YES 
Ag-llOm -1.40E+OO 2.10E+OO < 8.22E+00 3.63E+00 7.53E-Ol NET YES 
AcTh-228 -2.40E+00 3.90E+00 < 1.54E+Ol 6.76E+00 1.00E+00 NET YES 
Fe-59 6.18E+00 1.11E+Ol < 4.01E+01 1.73E+01 2.05E-Ol NET YES 
Zn-65 -1. 91E+00 3.43E+OO < 1.36E+01 5.93E+OO 7.49E-Ol NET YES 
Co-60 7.S2E-02 1. 75E+00 < 6.S4E+OO 2.86E+OO 9.64E-01 NET YES 
K-40 -1.82E+01 1. 39E+01 < 6.00E+Ol 2.60E+01 9.99E-01 NET YES 
Ba-140 -1.12E+03 3.76E+02 < 1.80E+03 7.90E+02 3.97E-03 NET YES 
La-HO -1. 29E+03 4.32E+02 < 2.07E+03 9.09E+02 3.97E-03 NET YES 
Sb-124 -2.44E+00 5.46E+00 < 2.63E+Ol 9.85E+OO 3.09E-01 NET YES 
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Activity Units: pCi/sarnple 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=;============================================================================= 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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DURATEK, INC. 

DATA PACKETS 


Samples 

L5187-01 - L5187-17 


A 

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 
(ENVIRONMENTAUBIOASSAY SAMPLES) l~r 

Client Name: ..!:D::.:U:.!RA=.T:.!E::!K.!.-___________ Name/Address of Client Representative: 

Client Purchase Order/Contract: (Person(s) who should receive the results) _____________________ 


Date of Shipment _--=3:..:/2:..:1:..:12:;:0:.;.03=--_________ 


Program: REMPe Non-REMP e Phone: Fax: 

Requested Tumaround Time (TAT): e Standard e Rush (COST MULTlPUER MAY APPLy) 


Working Days (SPECIFY NUMBER) 

Q~rt!i11Y .Radiological Analyses (Check All That Apply) 
•• CCimPQ$i!e' •• ' 

Collection Period 

0 
Z 
~ w 

~ 
N 
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~lr1r6 
Ol-

Sample Type 

Soil 

Soil 

Station and 
Description 

BMS-A0300-1 

BMS-A0300-2 

(All DateslTimes Must Reflect EST or EDT) 

Start Date Stop Date Mid-point Date 
(If Applicable) (Required) (If Applicable) 

..c 
~ 
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C! lii 

.... tv 5 C! .. 5>­ :l >­ >­ '"0 III 
~ 

0 0 III G) 0 ~ OJ G) 0 
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3 21 03 
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Sample 
Amount 
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(Specify UnIls) 
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~~ 
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y-
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i
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... c: 
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03 In Soil BMS-A0300-3 3 21 03 X ••••::. 

. 
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•• 
:: .. 

I 
I 

03 

03 

03 
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rl 
t"ll, 

Soil 

Soil 

Soil 

BMS-A0300-4 

BMS-A0300-5 

BMS-A030Q..6 

3 

3 
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21 
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03 

03 
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, . 
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Soil 
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BMS-A0300-11 
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3 
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21 

03 

03 V 
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X 

•• 
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••• 
". 

. .. 
!: . 

RA-226 (A) FRAMATOME ...;.: ... c> 

RADiUMA_EPA ACCEPTE> 
RA-228 (PROC. 1300)~-P3 

RA-228_EPA(PROC. 1311) APR 04 2003i'5 l {l 1·131Ll (BETAlGAMMA) MONITOt1E~ .~ 

(GAS PROPORTIONAL) 

DESELF 605.1, REV. 13 (Major) 



FRAMATOME ANP DE&S ENVIRONMENTAL LABORATORY SAMPLE SUBMISSION FORM 
(ENVIRONMENTAUBIOASSAY SAMPLES) :J1Y 

Client Name: -=D:..,:U:..:;RA..::...:,;T:..:E::.:,K.:.-__________ Name/Address of Client Representative: 

Client Purchase Order/Contract _______________ (Person(s) who should receive the results) _________________ 


Date of Shipment _--=3c:.::/2:..:1c:.::12:=O.::;.03"'--_________ 


Program: REMPe Non-REMP e Phone: Fax: 

Requested Turnaround Time (TAT): e Standard e Rush (COST MULTlPUER MAY APPL y) 


Working Days (SPECIFY NUMBER) 

Collection Period 

Radiological Analyses (Check All That Apply) 

---'''-f 

'QuartJ:lr:t)' 
ComPQ$~J 
".' I] 

o· 
z 
~ II::w 

~ iii lSN>­
I~ o~ {IiI}- I~ 

Sample Type 

Soil 

Station and 
Description 

BMS-A0300-12 

(All DateslTimes Must Reflect EST or EDT) 

Start Date I Stop Date Mid-point Date 
(If Appficable) (Required) (If Appficable) 

:5 il il~lgl~li.... .... ....c: >. IV ::I >. IV
0 IV CD 0 0 IV 

~::i! Q >­ J: ::i! c 
3 21 03 ,t 

I 
I ~' ••·IH 
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~ '~'i I~I? :ll _ • B '( I

Total!:! N £:! 16 16 N J!! I~ ;.L
Sample ., '" 1! I~ Eo l'll 1,91,~ v5 0 N 16 g 0 1 

'iio I 0 ('II C/)v,) (f) .... ~ .. "'"; 

Amount <{ III .5 ~::l :;r .... llf ~I;;;I;; g N soi~.:: ~.~ 
Shipped 1212~"'9 E ~~;!"'g:<:'~!;I!;I~8?~'E!jl~ tt!l5!3(""~'" Units) e e ~ ~ ., IV '?. ­ . .l E1:$ ::7 ;:s ., IV ... ,.0 ' f'.<:: "" ' .. ~ 0 0 ! 

....~-, C) C) ..!. Z II­ C) :c ..!. a.. u « Z a.. a. IX: IX: (f),,... ::l::l u ., '" ,,,-, B 
X .••• If I 

03 I} Soil BMS-A0300-13 3 21 03 X 

03 d Soil BMS-A0300-14 3 21 03 x 

03 /( Soil BMS-A0300-15 3 21 03 x 
03 

Vj 03 

f~ 

n 
Soil 

Soil 

BMS-A0300-16 

BMS-A0300-17 
- -

3 
"~ - ­ .­

3 
- ­

21 

21 

03 

03 1 V 
x 
?< 

I I I I I 

FRAMATOME ,,;~ ... 
ACCEr'Tl::'RAOIUMA_EPA 

ELAB Comments: RA-228 (PROC. 1300) e;P-.1*5 
RA-228_EPA(PROC.1311) APR 0 .. 2003 
1-131lL(BETAIGAMMA)l-6l~1 M(.,,~IT:"'n_ ~ 
1·131ll (GAS PROPORTIONAl) 

DESELF 605.1. REV. 13 (Major) 



----------

-----------

---------

-------

, 
~~ 

Duratek, Inc.Client:.Durat~k, Inc 
628 Gallaher RoadCHAIN OF CUSTODY RECORD 

Project: Bristol Myers Squibb Kingston, Tn. 37763 

Project Manager: Paul ElyDuratek Purchase Order # 15313 
(732)-519-3341-office 
(865)-414-1973-ce1l 

Samples Collected by 
Betty Kjos & Doug Kjos, Duratek 

Page 1 of2 

U 

-0 r-.. (I)

c: (/) 	

(I) 

> ...... (/) 0­
:::s>' ..... 0 ..... (j)
Oco co ..... (I) ..... -0 > ro 	 Remarks.... (I).!::Sample ID 	 co'-" x E.;;: (I) ..0 co 

(I) c: (I) +-' (/) E CL 
..... 	 (I) E1:: -' roro :J E .... :::s 0 ro 0 
-0 1-:;::;: E 0- c U (!J I ­

BMS·A0300·1 3·21·03 S S N/A 1 A 
BMS·A0300·2 3·21·03 S S N/A 1 )1:. 


BMS·A0300·3 3·21·03 S S N/A 1 )' 

BMS·A0300·4 3·21·03 S S N/A 1 
 A ....... 


BMS·A0300·5 3·21·03 S S N/A 1 X' 

BMS·A0300·6 3·21·03 S S N/A 1 ~' 


BMS·A0300· 7 3·21·03 S S N/A 1 Y 

BMS·A0300·8 3·21·03 S S N/A 1 / 


' ,
BMS-A0300-9 3·21·03 S .......r-' /.$ 1 X)") 


Time: Receind by: Relinquished by: Date: Time: 	 Received 
by:/tt.'hIL',--\/) 

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 



, 
< , ~.B~? ,. 

Duratek, Inc. Client:. Duratek, Inc 
628 Gallaher Road CHAIN OF CUSTODY RECORD Project: Bristol Myers Squibb Kingston, Tn. 37763 

\~ 

Project Manager:.~ulElyDuratek Purchase Ordet-# 153.13 
. ~':" (132)-519-334I-o~"" 

(865)-414-1973-a:1!,: .•..,;;. 


Collected by .. ~'.' , 

Be . & Doug KJos;J?uratek 
 ,~~~';~-~f;~, '~~;:' 

~ /. 

", 
i 
~ 

'~'-~Page 2 of2 

0 
(I)(I)"U -- ­c II) 0.>::l>- ..... -0 I/) (/) 

o ro ro >-(1)...."U > 
.... 

ro .. Remarks .;:~S-ample I~:; . ro'-' x "- (1).:= 

~. 

(I) .oro 
(I) C (I) ...... II) E...... 

'i: Ec ...J(I)ro "",.ro ~ E .... ::loO ro 0 
"1 "0 1-:;; E 0. C 0 Cl 1- ..LJL 

BMS·A0300-10 3-21·03 S S N/A 1 X 
zo"' 

. 
BMS-A0300·11 3-21-03 S S N/A 1 A 

I'-- ­

3·21·03 N/A 1jMS-A03~O-~2 S S IA 
~r0$;A0;30Qj~? 3-21·03 S S N/A 1 

000;i...4, ....~ ",.,' _........ ~._, }c.' 


'." :}~M~AQ30cf;l4- 13-21-03 S S N/A 1.~ "t." )c­
--;;:­

BMS·A0300·15 3-21·03 S S N/A 1 ?( 

BMS-A0300-16 3·21·03 S 
s IN/A I 1 


BMS·A0300-17 3-21·03 s S N/A 1 
 k' 
~ 

Received by: Rdinquished by: Date: Time: Receiyed 
"by: 

Received by: Date: Time: Remarks: 



____ _ 

A Framatome ANP 

FRAMATOME ANP Login Chain of Custody Report (In01) 
Apr. 04, 2003 

03:30PM 

Login Number: L5187 
Account: 00435 Ouratek Inc 

Project: OTHER ENVIRON-OUR Duratek Other Environmental 

Laboratory Client Collect Receive Due Start Date 
Sample Number Sample Number Date Date Date Comments 
L5187-01 BMS-A0300-1 21-MAR-0312:00 21-MAR-03 

Page: 1 of 

Volume 

2 

Soli 

L5187-02 

S GAMMA SPECTROME Hold: 

BMS-A0300-2 21-MAR-03 12:00 21-MAR-03 

Soil 

L5187-03 

S GAMMA SPECTROME Hold: 

BMS-A0300-3 21-MAR-03 12:00 21-MAR-03 

Soil 

L5187-04 

S GAMMA SPECTROME Hold: 

BMS-A030Q..4 21-MAR-03 12:00 21-MAR-03 

Soil S GAMMA SPECTROME Hold: 

L5187-05 BMS-A0300-5 21-MAR-0312:00 21-MAR-03 

5011 

L5187-06 

S GAMMA SPECTROME Hold: 

BMS-A0300-6 21-MAR-0312:00 21·MAR-03 

Soil 

L5187-07 

S GAMMA SPECTROME Hold: 

BMS-A0300-7 21-MAR·0312:00 21-MAR-03 

Soil 

L5187-08 

S GAMMA SPECTROME Hold: 

BMS-A0300-S 21-MAR-0312:00 21-MAR·03 

Soil 

L5187-09 

S GAMMA SPECTROME Hold: 

BMS-A0300-9 21-MAR-0312:00 21-MAR-03 

Soil 

L5187-10 

S GAMMA SPECTROME Hold: 

BMS-A0300-10 21-MAR-0312:00 21-MAR-03 

Soil 

L5187-11 

Soil 

L5187-12 

S GAMMA SPECTROME Hold: 

BMS·A0300·11 21-MAR-0312:00 

S GAMMA SPECTROME Hold: 

BMS·A0300-12 21-MAR-0312:00 

21-MAR-03 

21·MAR-03 

I 

Soil S GAMMA SPECTROME Hold: 

L51B7·13 BMS-A0300-13 21-MAR-0312:00 21-MAR-03 

Soil 

L51B7-14 

S GAMMA SPECTROME Hold: 

BMS·A0300·14 21·MAR-0312:00 21-MAR-03 

Soil 

l5187-15 

S GAMMA SPECTROME Hold: 

BMS·A0300-15 21·MAR·0312:00 21·MAR·03 

Soil 

L5187-16 

S GAMMA SPECTROME Hold: 

BMS-A0300-16 21·MAR·0312:00 21·MAR·03 

Soil S GAMMA SPECTROME Hold: 

Signature: --!..~~::::::::::::......._.~==:::........::.:;;;;;;;.. 

Date: __..!..'f_---Ly_-...,:o:::.,:3=--_____ 



_____ 

A 
 Framatome ANP 


Login Chain of Custody Report (In01) FRAMATOME ANP 
Apr. 04, 2003 

03:30PM 

Login Number: L5187 
Account: 00435 Ouratek Inc 

Project: OTHER ENVIRON-OUR Ouratek Other Environmental Page: 2 of 2 

Laboratory Client Collect Receive Due Start Date 
Sample Number Sample Number Date Date Date Comments Volume 

L5187·17 BMS-A0300·17 21·MAR·0312:00 21·MAR·03 

Soil S GAMMA SPECTROME Hold: 

Signature: _..::.~...:..;.;.....,..;;.....-~_-::-~;1 _ 

Date: ___'I_-_tf_-_<t3_______ 



A Environmental Laboratory 
29 Research DriveFRAMATOME ANP Westborough, MA 01581 

April 10,2003 

Duratek Inc 

clo Bristol Meyers Squibb 

Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

ATT: Paul Ely 

Dear Paul Ely: 

Framatome·ANP Environmental Laboratory received the samples listed below from your company on 21·MAR.Q3. Please verify that the data and 
requested analyses are correct. Analysis reports will be submitted when the requested analyses have been completed and the resuHs approved. 

Media Client 10 lI!! Reference Date Lab Sa!!!l!le # Ana!?lsl! Regu!sted 

Soil BMS·A0300·1 21-MAR.Q3 12:00 L5187·01 GAMMA SPECTROMETRY 

Soli BMS-A0300-2 21-MAR.Q3 12:00 l5187-Q2 GAMMA SPECTROMETRY 

Soil BMS-A0300·3 21-MAR.Q312:00 l5187.Q3 GAMMA SPECTROMETRY 

Soli BMS-A0300-4 21·MAR·03 12:00 L5187·04 GAMMA SPECTROMETRY 

Soil BMS-A0300-5 21·MAR.Q3 12:00 L5187·05 GAMMA SPECTROMETRY 

Soli BMS·A0300-6 21-MAR-0312:00 l5187·06 GAMMA SPECTROMETRY 

Soil BMS-A0300-7 21·MAR·0312:00 l5187.Q7 GAMMA SPECTROMETRY 

Soil BMS·A03OO-8 21-MAR.Q3 12:00 L5187-08 GAMMA SPECTROMETRY 

Soil BMS·A0300-9 21-MAR.Q312:00 l5187.Q9 GAMMA SPECTROMETRY 

Soil BMS·A0300-10 21·MAR.QS 12:00 L5187-10 GAMMA SPECTROMETRY 

Soil BMS-A0300·11 21·MAR.Q312:00 L5187-11 GAMMA SPECTROMETRY 

Soil BMS·A0300·12 21·MAR·0312:00 l5187·12 GAMMA SPECTROMETRY 

Soil BMS-A0300-13 21·MAR.Q312;00 L5187-13 GAMMA SPECTROMETRY 

Soil BMS-A0300-14 21·MAR.Q312:00 L5187·14 GAMMA SPECTROMETRY 

Soli BMS·A0300-15 21-MAR-0312:00 L5187-15 GAMMA SPECTROMETRY 

Soil BMS-A0300-16 21-MAR.Q3 12:00 L5187·16 GAMMA SPECTROMETRY 

Soli BMS-A0300-17 21·MAR-Q312:00 L5187·17 GAMMA SPECTROMETRY 

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, 

~,R.~~\ra.

Sample Receipt Technician t; It> '>!:.) 

Notes: 
c: 

mailto:Sakshi.Punjabi@Framatome-anp.com
http:21�MAR.Q3


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508·898-9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 04/23/03 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03121103 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5187-01 Client 10 BMS-A0300-1 Product GAMMA SPECTROMETRY 

Reference Date 03121/03 Analysis Date 04/23/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/. 1 ·Slgma 1 Sigma MDC MDC Flags 


(pCl/g) 	 (pCl/g) (pCl/g) (pClfg) 

AcTh·228 5.8E-01 +1- 3.8E-02 4.8E-02 1.5E-01 	 bc 

Ag-108m 5E..Q4 +1- 8.OE-03 8.0E-03 2.8E-02 

Ag-110m -6E-03 +1- 1.5E-02 1.5E-02 5.4E-02 

Ba-140 2.1E-01 +/. 1.6E-01 1.6E-01 5.3E-01 

Be-7 -1.1 E-01 +/- 1.0E-01 1.0E-01 3.8E-01 

Ce-141 2.5E-02 +/- 2.4E-02 2.4E-02 7.8E-02 

Ce-144 1.12E-01 +/- 5.8E-02 5.9E-02 1.9E-01 

Co-57 -1.71E-02 +/- 7.1E-03 7.2E-03 2.5E-02 

Co-58 -5E-03 +/- 1.2E-02 1.2E-02 4.4E-02 

Co-GO 7.2E-03 +/- 9.8E-03 9.9E-03 3.4E-02 3.8E-02 

Cr-51 -8E-02 +/- 1.6E-01 1.6E-01 5.4E-01 

Cs-134 7.1E-03 +/- 9.7E-03 9.7E-03 3.3E-02 

Cs-137 2E-03 +/- 1.1E-02 1.1E-02 3.7E-02 1.1E+00 

Fe-59 OE+OO +/- 3.2E-02 3.2E-02 1.1E-01 

1-131 8E-02 +f- 1.4E-01 1.4E-01 4.9E-01 

K-40 1.551E+01 +/- 4.3E-01 8.9E-01 3.3E-01 	 bc 

La-140 -2E-02 +/- 9.1E-02 9.1E-02 3.2E-01 

Mn-54 -1.4SE-02 +/- 9.0E-03 9.0E-03 3.4E-02 

Nb-95 -3.6E-02 +/- 1.7E-02 1.8E-02 6.6E-02 

Ru-103 -1.1E-02 +/- 1.3E-02 1.3E-02 4.8E-02 

Ru-106 7.4E-02 +/- 9.5E-02 9.5E-02 3.2E-01 

Sb-124 6.5E-02 +/- 2.2E-02 2.2E-02 6.1E-02 

Sb-125 -1.4E-02 +/- 2.5E-02 2.5E-02 8.9E-02 

Se-75 -1.4E-02 +/- 1.2E-02 1.2E-02 4.2E-02 

Zn-65 2.1E-02 +/- 4.8E-02 4.8E-02 1.6E-01 

Zr-95 -9.9E-02 +/- 4.7E-02 4.7E-02 1.8E-01 

Flags: 	 a The measured MDC Is greater than the required MDC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. • 1./ c..~(cn 
c Peak was found 

Reporting Level Ratio: 

APR 2 9 2003 
c: 

~;';HAMATO!VIt "I'll' ­
ENVIRONMEf\lTAl tAB*""-'--.-...~.....-""-""",~",, ... -..¥"..•.,.,-.~ .. , 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508·898·9970 

Ouratek Inc 

Customer Ouratek Inc Report Date 04129103 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03121/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5187-02 Client 10 BMS-A0300-2 Product GAMMA SPECTROMETRY 

Reference Date 03121/03 Analysis Date 04/23/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/. 1 - Sigma 1 Sigma MDe MOe Flags 


(pellg) 	 (pCl/g) (pel/g) (pel'g) 

AeTh-228 2.82E-01 +/- 2.3E-02 2.7E-02 8.3E-02 be 


Ag-108m 3.1E-03 +/- 5.2E-03 5.2E-03 1.8E-02 


Ag-110m 3.3E-03 +/- 8.6E-03 8.6E-03 3.0E-02 


Ba-140 6E-02 +/- 1.2E-01 1.2E-01 4.0E-01 


Be-7 1.SE-02 +/- S.9E·02 6.9E-02 2.4E-01 


Ce-141 1.BE-02 +/- 1.9E-02 1.9E-02 6.2E-02 


Ce-144 OE+OO +/- 3.9E-02 3.9E-02 1.3E-01 


Co-57 3.5E-03 +/- 5.1E-03 5.1E-03 1.7E-02 


Co-58 -4E-03 +/- 7.7E-03 7.7E-03 2.7E-02 


Co-BO -B.7E-03 +/- 5.8E-03 5.8E-03 2.2E-02 3.8E-02 


Cr-51 -S.SE-02 +/- 9.9E-02 9.9E-02 3.5E-01 


Cs-134 -8.6E-03 +/- 5.7E-03 5.7E-03 2.0E-02 


Cs-137 -2.5E-03 +/- 6.1E-03 6.1E-03 2.1E-02 1.1E+OO 


Fe-59 -7E-03 +1- 2.0E-02 2.0E-02 7.0E-02 


1-131 1E-02 +1- 9.6E-02 9.6E-02 3.3E-01 


K-40 1.139E+01 +/- 2.6E-01 6.3E-01 2.3E-01 be 


La-140 -3.8E-02 +1- S.4E-02 S.4E-02 2.5E-01 


Mn-54 S.3E-03 +/- 6.4E-03 6.4E-03 2.2E-02 


Nb-95 -4E-03 +1- 1.1E-02 1.1E-02 4.0E-02 


Ru-103 -2E-04 +/- 9.7E-03 9.7E-03 3.4E-02 


Ru-106 -6.4E-02 +/- 5.4E-02 5.SE-02 2.0E-01 


Sb-124 -BE-03 +/- 1.2E-02 1.2E-02 4.8E-02 


Sb-125 1.5E-02 +/- 1.SE-02 1.5E-02 5.1E-02 


Se-75 -7.6E-03 +/- 8.8E-03 8.8E-03 3.0E-02 


Zn-65 2.5E-02 +/- 2.9E-02 2.9E-02 9.7E-02 


Zr-95 -1.56E+00 +1- S.7E-01. 8.7E-01 2.9E+OO 


Flags: 	 a The measured MDC Is greater than the required MoC /""'\ • APwoved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~l ~5ri0~ 
c Peak was found 	 0 -I ~. 

r 	 MA\LE J.M.Raimondi 
'.., .. '.' Sample Control Manager 

Reporting Level Ratio: 

2 1003 
c: 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 04123103 c/o Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03121/03 Bldg 115, One Squibb Drive 


New Brunswick, NJ 08903 


Lab. Sample No. L5187..Q3 Client 10 BMS-A0300-3 Product GAMMA SPECTROMETRY 

Reference Date 03121103 Analysis Date 04123/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +,. 1 -Sigma 1 Sigma MOC MOC Flags 


(pCllg) 	 (pCl/g) (pCl/g) (pCllg) 

AcTh-22S 4.23E-01 +1- 2.SE-02 3.SE-02 9.9E..Q2 be 


Ag-10em 4.6E-03 +/- SAE-03 5.4E..Q3 1.SE..Q2 


Ag-1l0m -7.SE-03 +/- 9.7E-03 9.7E..QS 3.5E-02 


8a-140 -1 E-02 +/- 1.3E-01 1.3E-Ol 4.SE..Q1 


86-7 3.2E-02 +/- 7.4E..Q2 7.4E..Q2 2.SE..Q1 


Ce-141 -1.9E..Q2 +/- 1.9E..Q2 1.9E..Q2 6.7E-02 


Ce-144 4.SE-02 +/- 4.6E-02 4.6E..Q2 1.SE-01 


Co-57 1.19E..Q2 +/- 6.0E..Q3 6.0E..Q3 2.0E-02 


Co-58 1.24E-02 +1- 8.7E-03 8.7E-03 2.9E-02 


C0-60 6.9E..Q3 +1- 6.6E..Q3 ME-03 2.2E-02 3.8E..Q2 


Cr-51 -8E..Q2 +1- 1.1E-01 1.1E-01 3.9E..Q1 


C8-134 -SE-03 +1- S.7E-03 S.8E-03 2.4E..Q2 


C8-137 1.58E..Q2 +/. S.4E-03 6.4E-03 2.0E..Q2 1.1E+OO c 


Fe-59 4E-03 +1· 2.3E-02 2.3E-02 7.9E-02 


i-131 -7E..Q2 +/- 1.0E..Q1 1.0E-01 3.7E-01 


K-40 1.289E+01 +1- 2.9E..Q1 7.1E-01 2.5E..Q1 be 


La-140 -2.5E..Q2 +1- 6.7E-02 6.7E-02 2.3E-01 


Mn-54 -S.3E-03 +1- 7.SE-03 7.3E-03 2.6E..Q2 


Nb-95 1.5E-02 +/- 1.9E-02 1.9E-02 6.5E..Q2 


Ru-103 1.9E-02 +1- 1.OE..Q2 1.0E-02 3.4E..Q2 


Ru-106 -1.17E-01 +/- 6.3E-02 6.3E-02 2.3E..Q1 


Sb-124 1.SE-02 +1- 1.4E..Q2 1.4E..Q2 4.SE..Q2 


Sb-125 2.SE..Q2 +/- 1.8E-02 1.8E..Q2 5.SE-02 


Se-75 -SE-03 +1- 1.0E-02 1.0E-02 3.6E-02 


Zn-65 3.3E-02 +/- 3.3E-02 3.SE..Q2 1.1E-01 


Zr-95 -5.9E-02 +/- 3.1E-02 3.1E-02 1.1 E-01 


Flags: 	 a The measured MOe is greater than the required MOC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. 

c Peak was found MAl,lED 
Sample Control Manager

Reporting Level Ratio: 

APR 2 92003 
c: 

FHAivlATOMc. A~~ , 
ENVIRONMENTAL~ 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duratek Inc ReportOete 04/23/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Oate OS/21103 	 Bldg 115. One Squibb Drive 

New Brunswick. NJ 0890S 

Lab. Sample No. L5187-04 CllentlD BMS-A0300-4 Product GAMMA SPECTROMETRY 

Reference Oate 03121/03 Analysis Oate 04/23/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 -Sigma 1 Sigma MOC MOC Flags 


(pCl/g) 	 (pCI/g) (pel/g) (pCl/g) 

AcTh-228 3.21E-01 +1- 2.4E.Q2 2.9E.Q2 8.3E.Q2 	 bc 

Ag-108m -6.4E-03 +'- 5.lE-03 5.4E-03 1.9E.Q2 

Ag-110m 4.8E.QS +/- 8.7E.Q3 8.7E-03 3.0E-02 

Ba-140 1.2E.Q1 +/- 1.1E.Q1 1.1E.Q1 S.6E.Q1 

Be-7 -1.07E-01 +/- 6.5E.Q2 6.6E.Q2 2.4E.Q1 

+'­Ce-141 5E-03 1.7E-02 1.7E-02 5.8E.Q2 

Ce-144 1.3E.Q2 +/- 8.3E-02 8.3E-02 2.8E.Q1 

Co-57 6.4E.Q3 +/- 5.3E.Q3 5.SE-OS 1.8E-02 

Co-58 1E-OS +1- 7.1E-03 7.1E.Q3 2.5E.QZ 

C0-60 -4.8E-03 +1- S.SE-03 S.3E.Q3 2.3E-02 3.8E-02 

Cr-51 7E-02 +/- 1.0E-01 1.0E.Q1 3.5E-01 

Cs-134 -1.3E-02 +/. 2.3E-02 2.3E-02 7.7E-02 

Cs-137 8.2E.Q3 +1- 6.4E.Q3 6.5E-03 2.1E-02 1.1E+OO 

FeoS9 -2.8E-02 +/. 2.1E-02 2.1E-02 7.SE-02 

1-131 ·3.SE-02 +/- 9.8E.Q2 9.8E-02 3.4E-01 

K-40 1.116E+01 +/- 2.5E-01 6.1E-01 2.1E-01 	 be 

La-140 -1.4E-02 +/- S.1E-02 6. 1E.Q2 2.1E-01 

Mn-54 -5E-03 +,. 6.0E-03 6.0E.Q3 2. 1E-02 

Nb-95 1E-03 +/. 1.1E-02 1.1E-02 3.8E-02 

Ru-103 -1.2E-03 +/- 8.1E-03 8.1E-OS 2.8E-02 

Ru-106 -S.1E-02 +/- 5.4E-02 5.4E-02 1.9E-01 

Sb-124 OE+OO +/- 1.2E.Q2 1.ZE.QZ 4.5E-02 

Sb·125 6E-OS +/- 1.7E-02 1.7E-02 5.8E.Q2 

Se-75 -1.47E-02 +/- 8.7E-OS B.7E-03 3. 1E.QZ 

Zn-65 5E-02 +/- 2.9E-02 2.9E-02 9.6E-OZ 

Zr·95 ·2.1E-02 +/- 2.4E·02 2.4E.Q2 8.4E·02 

Flags: 	 a The measured MOC Is greater than the required MOC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~~ ttl ( 
c Peak was found r-----------... J.M. R:imond~Cf 0 '3

MAlLED Sample Control ManagerReporting Level Ratio: 

c: 	 APR 2 9 2003 

~kAMATOME ANP 
~i\I\lIOOl\lr,~n'TAt tAB 

http:1-6.4E.Q3
http:1-2.4E.Q2


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 05/06/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03121103 	 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. L5187-05 Client 10 BMS-A0300-5 	 Product GAMMA SPECTROMETRY 

Reference Date 03/21/03 Analysis Date 05/02/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +f- 1 -Sigma 1 Sigma MOe Moe Flags 


(pClfg) 	 (pCllg) (pCl/g) (pCl/g) 

ACTh-228 3.96E-01 +/- 1.4E-02 2.4E-02 5.1E-02 be 


Ag-108m -3.3E-03 +/- 3.SE-03 3.SE-03 1.3E-02 


Ag-110m -7.6E-03 +/- 5.OE-03 5.0E-03 1.7E-02 


Ba-140 -lAE-01 +/- lAE-01 1.4E-01 4.9E-01 


Be-7 -1.1E-02 +/- 5.SE-02 5.9E-02 2.0E-01 


Ce-141 OE+OO +/- 1.SE-02 1.8E-02 6.1E-02 


Ce-144 -3.3E-02 +/- 2.8E-02 2.8E-02 9.6E-02 


Co-57 1.09E-02 +/- 3.7E-03 3.7E-03 1.2E-02 


Co-58 -3.9E-03 +/- 4.9E-03 4.9E-03 1.7E-02 


Co-50 3.2SE-02 +/- 3.SE-03 4.3E-03 1.5E-02 3.SE-02 bc 


Cr-51 SE-02 +/- S.5E-02 9.5E-02 3.2E-01 


Cs-134 -2.2E-03 +/- 4.0E-03 4.0E-03 1.4E-02 


Cs-137 1.431E+OO +/- 1.5E-02 7.3E-02 1.5E-02 1.1E+OO 


Fe-59 -SE-03 +/- 1.3E-02 1.3E-02 4.6E-02 


1-131 1.4E-01 +1- 1.6E-01 1.6E-01 5.2E-01 


K-40 S.S5E+OO +/- 1.4E-01 5.1 E-01 1.4E-01 be 


La-140 2.1E.Q2 +/- 7.2E-02 7.2E-02 2.4E-01 


Mn-54 3.SE-03 +/- 3.SE-03 3.9E-03 1.3E-02 


Nb-95 6E-03 +/- 1.1E-02 1.1E-02 3.8E-02 


Ru-103 5.5E-03 +/- B.4E-03 8.SE-03 2.8E-02 


Ru-106 -5E-02 +1- 3.9E-02 3.9E-02 1.3E-01 


Sb-124 -8.1E-03 +/- 7.9E-03 7.9E-03 2.9E-02 


Sb-125 1E-02 +1- 1.3E-02 1.3E-02 4.2E-02 


Se-75 -2E-02 +1- 6.SE-03 6.8E-03 2.3E-02 


Zn-85 1.3E-02 +1- 1.8E-02 1.SE-02 5.9E-02 


Zr-95 -4E-02 +f- 4.7E.Q2 4.7E-02 1.SE-01 


Flags: 	 a The measured MOC I. greater than the required MOC ApP'roved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. tb-~~ 5 b'-z./c73
c Peak was found \:::t"' J.M. Raimondi 

Sample Control Manager 
Reporting Level Ratio: 

MAILED 
c: 

MAY 1 3 2003 
FRAMATOMI: ANP 


ENVIRONMENTAL LAB 


http:f-4.7E.Q2


A Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04/29/03 
 c/o Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03/21/03 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5187-06 Client 10 BMS-A0300-6 Product GAMMA SPECTROMETRY 

Reference Date 03121/03 Analysis Date 04123103 Matrix Soil 

Activity Concentration TPU Measured Required 
Nuclide +/. 1 -Sigma 1 Sigma MDC MOC Flags 

(pCI/g) (pCl/g) (pCI/g) (pCl/g) 

AcTh-22B 5.61 E-Ol +/- 2.7E-02 3.9E-02 S.6E-02 be 


Ag-l0Sm -1.5E-03 +/- 6.1E-03 6.1E-03 2.1E-02 


Ag-l10m 3E·03 +/- 1.0E-02 1.0E·02 3.6E-02 


8a-140 OE+OO +1- 1.3E-01 1.3E-Ol 4.6E-Ol 


Be-7 -1.7E-02 +/- 8.4E·02 S.4E-02 2.9E-01 


Ce-141 2.9E-02 +/- 1.8e·02 1.8E-02 6.0E-02 


Ce-144 -7E-03 +/- 4.3E-02 4.3E-02 1.4E-01 


Co-57 -7.7E-03 +/- 5.4E-03 5.4E-03 1.8E-02 


Co-58 1.9E-03 +/- 8.6E-03 8.6E·03 3.0E-02 


Co-60 1.72E-01 +/- 1.0E-02 1.3E·02 3.0E-02 3.8E-02 be 


Cr-51 1.5E-Ol +{- 1.2E-Ol 1.2E·Ol 4.1E-01 


CS-134 -6.5E-03 +/. 7.4E-03 7.4E-03 2.6E-02 


Cs-137 3.6BE-Ol +1- 1.5E-02 2.4E-02 3.1E-02 1.1E+OO be 


Fe-59 5.2E-02 +/- 2.4E-02 2.4E-02 7.BE-02 


1-131 OE+OO +,. 1.1 E-Ol 1.1E-Ol 3.9E-Ol 


K-40 1.164E+01 +,. 2.9E-Ol 6.5E-Ol 2.9E-Ol be 


La·140 -3.8E·02 +,. 7.1E-02 7.1E·02 2.5E-01 


Mn-54 6.6E-03 +/. 7.1E-03 7.1E-03 2.4E-02 


Nb-95 1.4E-02 +/- 1.4E-02 1.4E-02 4.6E-02 


Ru·l03 -2.2E-02 +/- 1.1E-02 1.1E-02 4.0E-02 


Ru-l06 -9.7E-02 +/- 6.BE-02 6.8E-02 2.4E-01 


Sb-124 1.6E-02 +/. 1.4E-02 1.4E-02 4.9E-02 


Sb-125 ·1.8E-02 +{- 1.9E-02 1.9E-02 6.7E-02 


Se-75 -1.13E-02 +{. 9.0E-03 9.OE-03 3. 1 E-02 


Zn-65 6E-02 +/- 3.6E-02 3.6E-02 1.2E-01 


Zr-95 -6E-02 +/- 2.0E·Ol 2.0E-Ol 6.6E-Ol 


Flags: a The measured MDC Is greater than the required MOC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertain ~Q&s17..I~
c Peak was found 

J.M. Raimondi 

Reporting Level Ratio: 
Sample Control Manager 

c: 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 04129/03 
 clo Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03121/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5187-07 Client 10 BMS-A0300-7 	 Product GAMMA SPECTROMETRY 

Reference Date 03121/03 Analysis Date 04121/03 	 Matrix Soil 

Activity ConcentretJon TPU Measured Required 
Nuclide +/- 1 -Sigma 1 Sigma MDC MDC Flags 

(pCl/g) 	 (pCl/g) (pCl/g) (pCl/g) 

AcTh-228 7.08E-01 +/- 2.6E-02 4.4E-02 9.7E-02 be 


Ag-108m 5E-03 +/. 5.7E-03 5.7E-03 1.9E-02 


Ag-110m 1.3E-03 +/- 8.9E-03 8.9E-03 3.0E-02 


Ba·140 ·1.3E-01 +/. 1.1E-01 1.1 E-01 3.9E-01 


Be·7 -4.9E-02 +/- 7.5E-02 7.5E-02 2.6E-01 


Ce-141 2.8E-02 +/- 1.6E-02 1.7E-02 5.4E-02 


Ce-144 2.3E-02 +/- 3.4E-02 3,4E-02 1.1E-01 


Co-57 7E-04 +1- 4.3E-03 4.3E-03 1.4E-02 


Co-58 -1.iE-03 +/- B.4E-03 8.4E-03 2.9E-02 


C0-60 S.SE-03 +/- 7.9E-03 7.9E-03 2.6E-02 3.8E-02 


Cr-51 9.1E-02 +1- 9.3E-02 9.3E-02 3.1E-01 


Cs-134 -5.4E-03 +1- 5.6E-03 5.7E-03 2.0E-02 


CS-137 3.87E-01 +1- 1.5E-02 2.4E-02 3.1E-02 1.1E+OO bc 


Fe-59 -1.5E-02 +1- 2.2E-02 2.2E-02 7.BE-02 


1-131 3. 1E-02 +1- 7.7E-02 7.7E-02 2.6E-01 


K-40 1.47E+01 +1- 2.BE-01 7.9E-01 2.6E-01 be 


La-140 -3.3E-02 +/- 6. 1E-02 6.1 E-02 2.1E-01 


Mn-54 1.19E-02 +/- 7.0E-03 7.0E-03 2.3E-02 


Nb-95 -2. 1E-02 +/- 1.3E-02 1.3E-02 4.7E-02 


Ru-103 -5,5E-03 +/- 9.SE-03 9.6E-03 3.3E-02 


Ru-106 -2.3E-02 +/- 5.8E-02 5.8E-02 2.0E-01 


Sb-124 -5E-03 +/- 1.4E-02 1.4E-02 5.3E-02 


Sb-125 -2e-03 +/- 1.8e-02 1.8E-02 6.0E-02 


Se-75 -4E-04 +/- 8.4E-03 8.4E-03 2.8E-02 


Zn-65 4.4E-02 +/- 3.4E-02 3.5E-02 1.1E-01 


Zr-95 -7E-02 +/- 1.2E-01 1.2E-01 4.0E·01 


Flags: a The measured MDC Is greater than the required MDC 	 Approved by 
b The activity concentration Is greater than three times Its one sigma countllna. ......l:Bntal ibu~ S/-z.-pj
c Peak was found lJ\.1\\\"t.O '-...J J.M. Raimondi 

Sample Control ManagerReporting Level Ratio: "t 1\J(J, 
~~'{ .' .. N"" 

c: 	 -rOl"It; ?:,;;,S 
'_. ",,,~p;. ~~.i:'•. ".i~ "",;....::"::" ­
"~:Or.I"O'."\'~" ,9<\e,,.,. 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 04129/03 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03121103 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5187-08 CllentiD BMS-A0300-8 Product GAMMA SPECTROMETRY 

Reference Date 03/21/03 Analysis Date 04/21/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCl/g) 	 (pCl/g) (pCl/g) (pCl/g) 

AcTh-228 3.03E-01 +/- 2.6e-02 3.0E-02 1.0E-01 bc 


Ag-108m 5.2E-03 +/- 5.1E-03 S.1E-03 1.7E-02 


Ag-110m -1.38E-02 +/- 9.7E-03 9.SE-03 3.6E-02 


Ba-140 -6E-02 +/- 1.0E-01 1.0E-01 3.6E-01 


Be-7 -1.3E-02 +/- S.7E-02 S.7E-02 2.3E-01 


Ce-141 2.1E-02 +/- 1.SE-02 1.SE-02 5.0E-02 


Ce-144 -1E-02 +/- 3.7E-02 3.7E-02 1.3E-01 


Co-57 -4.9E-03 +/- 4.5E-03 4.5E-03 1.SE-02 


Co-58 4.2E-03 +1- 7.5E-03 7.5E-03 2.6E-02 


Co-60 4.9E-03 +1- 7.3E-03 7.4E-03 2.5E-02 3.8E-02 


Cr-S1 -4.3E-02 +/- 9.7E-02 9.7E-02 3.4E-01 


Cs-134 OE+OO +/- 2.SE-02 2.SE-02 8.3E-02 


Cs-137 1.8E-02 +1- 8.4E-03 S.4E-03 2.7E-02 1.1E+OO c 


Fe-59 1.3E-02 +1- 2.2E-02 2.2E-02 7.6E-02 


1-131 -S.2E-02 +/- 8.1E-02 S.1E-02 2.8E-01 


K-40 1.26SE+01 +/- 3.0E-01 7.0E-01 2.6E-01 be 


La-140 S.4E·02 +1- 5.7E-02 5.7E-02 1.9E-01 


Mn-54 -S.2E-03 +/- 6.7E-03 6.7E-03 2.4E-02 


Nb-95 -9E-03 +1- 1.1E-02 1.1E-02 4.0E-02 


Ru·103 3E-03 +1- 8.SE-03 8.5E-03 2.9E-02 


Ru-10S -SE·03 +/- 5.9E-02 5.9E-02 2.1E-01 


Sb-124 1.7E-02 +1- 1.3E-02 1.3E-02 4.5E-02 


Sb-125 -1.2E-02 +1- 1.6E-02 1.6E-02 5.7E-02 


Sa-75 2.6E-03 +1- 7.5E-03 7.5E-03 2.5E-02 


Zn-65 2.SE-02 +1- 3.5E-02 3.5E-02 1.2E-01 


Zr-95 1.8E-02 +/- 3.0E-02 3.0E-02 1.0E-01 


Flags: 	 Approved by

hac' Q';'SJ-z./0 3 
~ J.M. Raimondi 

Sample Control ManagerReporting Level Ratio: 

c: 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04129/03 
 clo Bristol Meyers Squibb 

AttenUon Paul Ely 
 Receipt Date 03/21/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5187-09 CllentlD BMS·A0300·9 	 Product GAMMA SPECTROMETRY 

Reference Date 03121/03 Analysis Date 04123103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/. 1 -Sigma 1 SIgma MOC MOC Flags 


(pCl/g) 	 (pCl/g) (pCllg) (pellg) 

AcTh·228 3.65E-01 +/- 2.0E-02 2.7E-02 7.9E-02 	 be 

Ag-108m 5.3E-03 +/- 4.2E-03 4.2E-03 1.4E-02 

Ag-110m -5.5E-03 +/- 7.2E-03 7.2E-03 2.6E-02 

8a-140 2E-02 +/- 1.0E-01 1.0E-01 3.5E-01 

Be-7 6E-03 +/- 6.4E-02 6.4E-02 2.2E-01 

Ce-141 1.8E-02 +/- 1.7E-02 1.7E-02 5.5E-02 

Ce-144 -3.2E-02 +/- 3.5E-02 3.5E-02 1.2E-01 

Co-57 4.9E-03 +/- 4.6E-03 4.6E-03 1.5E-02 

Co-58 2.8E-03 +/- 6.6E-03 6.SE-03 2.3E-02 

C0-60 6.04E-02 +/- 5.7E-03 6.4E-03 1.8E-02 3.8E-02 be 

Cr-51 6.9E-02 +/- 9.0E-02 9.0E-02 3.0E-01 

Cs-134 -2E-03 +/- 5.SE-03 5.3E-03 1.8E-02 

Cs-137 7.27E-02 +/- 7.3E-03 S.2E-03 1.9E-02 1.1E+OO be 

Fe-59 -1.1E-02 +/- 1.8E-02 1.SE-02 6.4E-02 

1-131 5.5E-02 +/. B.1E-02 S.1E-02 2.7E-01 

K-40 1.10BE+01 +/- 2.2E-01 5.9E-01 1.SE-01 

La-140 -9E-03 +/- S.OE-02 6.0E-02 2.1E-01 

Mn-54 7.9E-03 +/- 5.4E-03 5.4E-03 1.BE-02 

Nb-95 -1.3E-02 +/- 1.5E-02 1.5E-02 5.1E-02 

Ru-103 9.2E-03 +/- S.4E-03 8.4E-03 2.8E-02 

Ru-106 4.1E-02 +/- 4.6E-02 4.6E-02 1.5E-01 

Sb-124 -1.5E-02 +/- 1.0E·02 1.0E-02 4.0E-02 

Sb-125 1.5E-02 +/- 1.3E-02 1.3E-02 4.2E-02 

Se-75 -1.12E-02 +/- 7.SE-OS 7.BE-03 2.7E-02 

Zn-65 -3.4E-02 +1- 2.5E-02 2.5E-02 8.7E-02 

Zr-95 -3E+OO +/- 1.1E+OO 1.1E+OO 3.6E+OO 

Flags: a The measured MOe Is greater than the required MOe 	 App~edbY 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~C?au. Q~51"l.Jo~ 
c Peak was found 

J.M. Raimondi 
Sample Control Manager 

Reporting Level Ratio: 

c: 

http:Q~51"l.Jo


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro. MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 04/29103 cia Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03121103 
 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5187-10 Client 10 BMS-A0300-10 	 Product GAMMA SPECTROMETRY 

Reference Date 03121/03 AnalySis Date 04/21/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 -Sigma 1 SIgma MDC MDC Flags 


(pCl/g) 	 (pCI'g) (pCIIg) (pCllg) 

AcTh-228 3.4E-01 +1- 2.3E-02 2.8E-02 8.8E-02 	 bc 

Ag-108m -3.1E-03 +/- 4.7E-03 4.7E-OS i.7E-02 

Ag-110m -6E-04 +/- 7.6E-03 7.6E-OS 2.7E-02 

6a-14O 4E-02 +/- 9.6E-02 9.7E-02 S.3E-01 

Be-7 -9.6E-02 +/. 6.1E-02 6.1E-02 2.2E-01 

Ce-141 -1E-03 +f- 1.4E-02 1.4E-02 4.7E-02 

Ce-144 1.8E-02 +f- 2.8E-02 2.BE-02 9.5E-02 

Co-57 -l.SE-OS +f- S.6E-03 3.6E-03 1.2E-02 

Co-58 -8.7E-OS +/- 7.SE-03 7.SE-03 2.SE-02 

Co-60 3.3E-03 +/- 5.9E-03 5.9E-03 2.1E-02 3.8E-02 

Cr-51 -1.28E-01 +/- 7.7E-02 7.8E-02 2.8E-01 

Cs-134 i.1E-03 +/- 5.4E-03 5.4E-03 1.9E-02 

Cs-137 -SE·04 +f- 5.6E-03 5.6E-OS 2.0E-02 1.1E+OO 

Fe-59 SE-03 +/- 2.1E-02 2.1E-02 7.2E-02 

/-131 ·3E-02 +/- 6.4E-02 6.4E-02 2.2E-01 

K-40 1.012E+01 +/- 2.7E-01 5.7E-01 2.5E-01 	 be 

La-140 -3E-02 +1- 5.2E-02 5.2E-02 1.BE-01 

Mn-54 1.05E-02 +/. 6.2E-03 6.2E-03 2.0E-02 

Nb-95 -1.4E-02 +/- 1.8E-02 1.BE-02 6. 1 E·02 

Ru-103 -6E-04 +/- B.3E-03 8.SE-03 2.9E-02 

Ru-l06 -1.9E-02 +1- 4.8E-02 4.8E-02 1.7E-Ol 

5b·124 -1.2E-D2 +/- 1.4E-02 1.4E·02 5.7E-02 

Sb-125 -9E-03 +1- 1.5E-02 1.SE-02 5.3E-02 

5e-75 4.7E-03 +/- 7.2E-03 7.2E-03 2.4E-02 

Zn-65 1.4E-02 +/. 2.9E-02 2.9E-02 9.8E-02 

Zr·95 -4.4E+00 +/. 1.SE+OO 1.5E+OO 4.9E+OO 

Flags: 	 a The measured MDC Is greater than the required MOe 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. 

c Peak was found 

Reporting Level Ratio: MAILED 
c: 	 MAY 2 2003 

. FFfAIViATOME ANP 
ENVIRONMENTAL LAB 

-l.., r-:' ifrOVed by 
~,,,,,,,~·5\'"t.bJ 
~ J.M. Raimondi 

Sample Control Manager 

http:5\'"t.bJ


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508·898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 04/29/03 
 cia Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03121/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ OB903 

Lab. Sample No. L5187·11 Client 10 BMSoA0300-11 Product GAMMA SPECTROMETRY 


Reference Date 03121/03 Analysis Date 04/21/03 Matrix Soil 


Activity Concentration TPU Menured Required 

Nuclide +f· 1 -Sigma 1 Sigma MOC MDC Flags 


(pCI/g) 	 (pel/g) (pCl/g) (pCl/g) 

AcTh·228 5.8E-01 +1- 2.5E..Q2 3.9E..Q2 1.1 E..Q1 bc 


Ag-l0Bm ·3.6E-03 +1- 5.3E-03 5.3E..Q3 1.BE-02 


Ag-110m 7E-03 +/- 1.0E..Q2 1.0E-02 3.5E..Q2 


8a-140 -6E-03 +/. 3.0E-02 3.0E-02 1.1E..Q1 


Be-7 -5.9E-02 +1- 7.2E..Q2 7.3E..Q2 2.5E..Q1 


Ce-141 3. 1E-02 +/- 2.3E-02 2.3E-02 7.6E..Q2 


Ce-144 -SE-02 +/- 3.7E..Q2 3.BE..Q2 1.3E..Q1 


Co-57 1.4E..Q3 +/- 4.8E-03 4.BE..Q3 1.6E..Q2 


Co-58 -2.BE-03 +/- 8.OE..Q3 8.OE..Q3 2.8E..Q2 


C0-60 2.278E..Q1 +/- 9.9E-03 1.5E..Q2 2.9E..Q2 3.BE-02 be 


Cr-51 6.3E..Q2 +1- 9.BE..Q2 9.BE..Q2 3.3E..Q1 


Cs-134 1.BE..Q3 +/- 9.8E-03 9.SE-03 3.3E..Q2 


Ca-137 1.03E-01 +/- 1.1 E..Q2 1.2E..Q2 3.2E..Q2 1.1E+OO be 


Fe-59 -4E..Q3 +1- 2.2E-02 2.2E-02 7.6E..Q2 


1-131 -3.5E-02 +/- B.6E..Q2 B.6E..Q2 3.OE..Q1 


K-40 1.394E+01 +1- 2.7E-01 7.5E-01 2.4E..Q1 be 


La-140 -6E-03 +/- 3.5E-02 3.5E-02 1.2E-01 


Mn-54 5E..Q3 +/- 6.8E..Q3 ME-03 2.3E..Q2 


Nb-95 -1.1E-02 +1- 1.9E..Q2 1.9E..Q2 6.3E-02 


Ru-103 3.9E..Q3 +/- 9.5E..Q3 9.5E..Q3 3.2E..Q2 


Ru-106 1.21E-01 +1- 6.3E..Q2 6.3E..Q2 2.1E-01 


Sb-124 -1E..Q2 +/- 1.6E..Q2 1.6E-02 5.BE..Q2 


Sb-125 -9E-03 +1- 1.7E-02 1.7E-02 5.8E-02 


Se-75 2.3E..Q3 +/- ME-03 B.OE..Q3 2.7E..Q2 


Zn-65 -7E-03 +1- 1.7E-02 1.7E-02 5.9E-02 


Zr-95 1.9E-02 +/- 1.5E-02 1.5E..Q2 4.9E..Q2 


Flags: 	 a The menured MDC Is greater than the required MDC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~EI-z.{o'p 
c Peak was found ~mondi 

Sample Control Manager Reporting Level Ratio: MAILED 
c: 

MAY 22003 

FRAiviATOME. ANP 
ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 04/29/03 c/o Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 03/21/03 Bldg 115. One Squibb Drive 

New Brunswick, NJ OS903 

Lab. Sample No. L5187-12 Client 10 BMS-A0300-12 Product GAMMA SPECTROMETRY 

Reference Date 03/21103 Analysis Date 04121/03 Matrix Soli 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 -Sigma 1 Sigma MDC MDC Flags 


(pCl/g) 	 (pCl/g) (pCl/g) (pClfg) 

AeTh-228 3.S5E-01 +/- 2.5E-Q2 3.2E-02 9.2E-02 	 be 

Ag-10Sm -7.4E-03 +/- S.2E-03 S.2E-03 1.8E-02 

Ag-110m -9.3E·03 +/- 9.4E-Q3 9.4E·03 3.4E-02 

Ba-140 -1E-01 +/- 1.2E-01 1.2E-Q1 4.1E-Q1 

Be-7 -S.7E-Q2 +/- 6.BE-02 6.8E-02 2.4E-01 

Ce-141 4E-03 +/- 1.6E-Q2 1.6E-Q2 5.5E-02 

Ce-144 -3.4E-Q2 +/- 4.0E-Q2 4.0E-Q2 1.4E-01 

Co-57 -7.7E-03 +/- 5.1E-03 5.1E-Q3 1.7E-02 

Co-58 -3.7E-Q3 +/- 7.1E-Q3 7.1E-Q3 2.5E-Q2 

Co-60 1.44E-02 +'- 7.0E-Q3 7.0E-Q3 2.2E-02 3.SE-02 

Cr-51 -4E-02 +'- 1.0E-Q1 1.0E-Q1 3.5E-Q1 

Cs-134 -1.4E-Q3 +/- 6.0E-Q3 6.OE-Q3 2.1E-02 

Cs-137 1.44E-02 +/- 7.4E-Q3 7.4E-Q3 2.4E-02 1.1E+OO e 

Fe-59 3. 1E-02 +/- 1.9E-Q2 1.9E-Q2 6.2E-Q2 

1-131 -9.4E-02 +/- B.iE-02 8.1E-02 2.8E-Q1 

K-40 1.027E+01 +/- 2.5E-01 5.7E-Q1 2.5E-Q1 	 be 

La-140 -3E-03 +/- 5.5E-02 5.5E-Q2 1.9E-01 

Mn-54 4.7E-Q3 +/- 6.4E-Q3 S.4E-Q3 2.2E-Q2 

Nb-95 -4E-03 +/- 1.2E-02 1.2E-02 4.1E-Q2 

Ru-103 -9.5E-03 +/- S.9E-Q3 8.9E-Q3 3.2E-Q2 

Ru-106 1.2E-02 +/- 5.6E-02 5.6E-02 1.9E-Q1 

Sb-124 8E-Q3 +/- 1.4E-Q2 1.4E-Q2 4.9E-02 

Sb-125 6E-03 +/- i.6e-02 1.6E-Q2 5.5E-Q2 

Se-75 -1.15E-Q2 +/- 9.1E-03 9.1E-Q3 3.2E-02 

Zn-65 3.3E-02 +/- 3.0E-02 3.0E-02 1.0E-01 

Zr-95 -2.9E+OO +/- 1.8E+OO 1.8E+OO 5.8E+OO 

Flags: 	 a The measured MDC Is greater than the required MDC -4-, / Approved by _. I 
b The activity concentration Is greater than three tImes Its one sigma counting uncertainty. ~~. 5f't-loy
c Peak was found 

J.M. RaimondiMA\LED Sample Control ManagerReporting Level Ratio: 

2. 20Q3 
c: 	 MA'< 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Ouratek Inc 

Customer Ouratek Inc Report Date 05/06103 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03121103 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5187-13 Client 10 BMS-A0300-13 Product GAMMA SPECTROMETRY 


Reference Date 03121/03 Analysis Date 05/02/03 Matrix Soil 


Activity Concentration TPU Measured Required 

Nuclide +1- 1 -Sigma 1 Sigma MOC MDC Flags 


(pCllg) 	 (pCl/g) (pCI/g) (pCl/g) 

AeTh-228 9.5SE-01 +1- 2.1E-02 5.2E-02 7.3E-02 be 


Ag-108m 5.1E-03 +/- 4.3E-03 4.3E-03 1.4E-02 


Ag-110m -3E-04 +/- 7.1E-03 7. 1 E-03 2.4E-02 


8a-140 -4E-02 +/- 1.7E-01 1.7E-01 5.9E-01 


Be-7 -1.69E-01 +/- 7.6E-02 7.6E-02 2.6E-01 


Ce-141 4.9E-02 +/- 2.0E-02 2.0E-02 6.6E-02 


Ce-144 1E-03 +/- 3.5E-02 3.5E-02 1.2E-01 


Co-57 -2.6E-03 +/- 5.1E-03 5.1E-03 2.4E-02 


Co-58 -1.26E-02 +/- 7.0E-03 7.0E-03 2.4E-02 


Co-60 2.244E-01 +/- 6.8E-03 1.3E-02 1.9E-02 3.8E-02 be 


Cr-S1 6E-02 +1- 1.1E-01 1.1E-01 3.8E-01 


Cs-134 BE-03 +/- 1.8E-02 1.8E-02 6.1E-02 


Cs-137 2.122E-01 +/. 8.7E-03 1.4E-02 2.1E-02 1.1E+OO be 


Fe-59 -6.9E-02 +1- 2.0E-02 2.0E-02 7.1E-02 


i-131 -9E-02 +1- 1.BE-01 1.BE-01 6.0E-01 


K-40 1.254E+01 +f- 1.8E-01 6.SE-01 1.9E-01 bc 


La-140 2.46E-01 +/- 9.2E-02 9.3E-02 3.0E-01 


Mn-S4 4.8E-03 +/- 6.3E-03 6.SE-03 2.1E-02 


Nb-9S -1.44E-01 +/- 1.6E-02 1.7E-02 5.7E-02 


Ru-103 -8E-03 +1· 1.0E-02 1.0E-02 3.5E-02 


Ru-10e -2.8E-02 +/. 5.0E-02 5.0E-02 1.7E-01 


Sb·124 -1.6E-02 +{. 1.1E-02 1.1E-02 4.2E-02 


5b-125 -1.9E-02 +/- 1.3E-02 1.3E-02 4.6E-02 


5e-75 1.9E-03 +/- B.3E-03 8.3E-03 2.8E-02 


Zn-65 -SE-03 +/- 2.5E-02 2.5E-02 B.4E-02 


Zr-95 1E-01 +/- 6.6E-02 6.6E-02 2.2E-01 


Flags: 	 a The measured MDC Is greater than the required MDe Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~~. 5 ,,'"LtO';!, 
c Peak was found 

\::::i;MRaimondi

MAILED Sample Control Manager 
Reporting Level Ratio: 

c: 	 MAY 1 3 2003 
FRAMATUMI:: ANP 

ENVIRONMENTAL LAB 



A Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro. MA 01581 
508-898·9970 

Ouratek Inc 

Customer Ouratek Inc Report Date 04123/03 
 cia Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 03121/03 Bldg 115, One Squibb Drive 


New Bnunswlck, NJ 08903 


Lab. Sample No. L5187-14 Client 10 BMS-A030Q.14 Product GAMMA SPECTROMETRY 

Reference Date 03121/03 Analysis Date 04/21103 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +f- 1 ·Slgma 1 Sigma MDC MDC Flags 


(pCltg) (pCl/g) (pCl/g) (pCl/g) 

AcTh-228 9.77E-01 +1- 3.2E-02 5.8E-02 1.1E-01 be 

Ag·108m 1.7E-03 +/- 6.3E-03 6.3E-03 2.1E-02 

Ag-110m 1.4E-02 +/- 1.1E-02 1.1E-D2 3.6E-02 

8a-140 -4E-01 +1- 1.5E-01 1.5E-01 5.3E-01 

8e-7 9.6E-02 +/- 8.7E-02 8.7E-02 2.9E-01 

Ce-14.1 2E-02 +1- 3.1E·02 3.1E-02 1.0E-01 

Ce-144 -5E-03 +/- 5.4E-02 5.4E-02 1.81:-01 

Co-57 4E-03 +/- 6.9E-03 6.9E-03 2.3E-02 

Co-58 -4.8E-03 +/- 9.0E-03 9.0E-03 3.2E-02 

Co-SO -3.9E-03 +/- 8.3E-03 8.3E-03 2.9E-02 3.8E-02 

Cr-51 71:-02 +/- 1.3E-01 1.3E-01 4.4E-01 

Cs-134 -2.321:-02 +/- 7.8E-03 7.9E-03 2.8E-02 

Cs-137 4. 18E-02 +/- 9.6E-03 9.81:-03 3.0E-02 1.11:+00 be 

Fe-59 -1.8E-02 +/- 2.4E-02 2.4E-02 8.6E-02 

1-131 -4E-02 +/- 1.0E-01 1.0E-01 3.6E-01 

K-40 1.5521:+01 +/- 3.0E-01 8.3E-01 2.8E-01 bc 

La-140 7E-03 +/. 6.8E-02 6.8E-02 2.3E-01 

Mn-54 -1.3E-02 +/- 8.2E-03 8.3E-03 2.9E-02 

Nb-95 -6E-03 +/- 2.1E-02 2.1E-02 7.1E-02 

Ru-103 -2E-02 +/- 1.3E-02 1.3E-02 4.5E-02 

Ru-106 -3E-03 +/- 7.3E-02 7.3E-02 2.5E-01 

Sb-124 4E-03 +/- 1.5E-02 1.5E-02 5.2E-02 

Sb-125 1E-02 +/- 2.0E-02 2.0E-02 6.9E-02 

Se-75 3E-03 +/- 1.1E-02 1.1E-02 3.9E-02 

Zn-65 -2.6E-02 +/- 3.7E-02 3.7E-02 1.3E-01 

Zr-95 -6.2E+00 +/- 2.1E+00 2.1E+00 6.8E+00 

Flags: a The measured MOC Is greater than the required MOC Approved by ( 

b The activity concentration Is greater than three times Its one sigma countlr_n.;::g:...u_nice1rtaiAlnltyT·~:-;:~~~~~~~'~:::".:tl1:4-~~cE;~__ 
c Peak was found 

J.M. Raimondi 
Sample Control Manager 

Reporting Level Ratio: 
APR 2 92003 

c: FHAMATOME ANP 
E~L~O~MENTAllA8 

http:BMS-A030Q.14


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 04/29/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03/21/03 	 Bldg 115. One Squibb Drive 

New Brunswick. NJ OS903 

Lab. Sample No. L5187-15 Client 10 6MS-AD300-15 	 Product GAMMA SPECTROMETRY 

Reference Date 03121/03 Analysis Date 04123/03 	 Matrix Soli 

Activity Concentration TPU Measured RequIred 

Nuclide +1· 1 -Sigma 1 Sigma MDC MOC Flags 


(pCUg) 	 (pClfg) (pCUg) (pCl/g) 

AeTh-22S 6.79E-01 +1- 3.2E-02 4.6E-02 1.2E-01 be 


Ag-10Sm -1.15E-02 +/- S.7E-03 S.7E-03 3.0E-02 


Ag-110m -1.9E-02 +1- 1.1E-02 1.1E-02 3.8E-02 


Ba-140 -3.7E-01 +/- 1.8E-01 1.9E-01 6.5E-01 


Be-7 -5E-02 +/- 1.2E-01 1.2E-01 4.0E-01 


Ce-141 B.2E-02 +/- 3.BE-02 3.BE-02 1.2E-01 


Ce-144 -3.4E-02 +/- 5.7E-02 5.7E-02 1.9E-01 


Co-57 -1.17E-02 +/- 7.1E-03 7.1E-03 2.4E-02 


Co-58 -1.8E-02 +/- 1.0E-02 1.0E-02 3.6E-02 


Co-60 6.8SE-Oi +/- 1.4E-02 3.7E-02 2.7E-02 3.8E-02 bc 


Cr-51 4E-02 +/- 1.6E-01 i.6E-01 5.3E-01 


Cs-134 3.5E-03 +/- 8.4E-03 8.4E-03 2.BE-02 

Cs-137 3.736E+00 +/- 3.BE-02 1.9E-01 3.3E-02 1.1E+00 be 


Fe-59 -5E-02 +/- 2.6E-02 2.6E-02 9.4E-02 


1-131 -2.7E-01 +1- 1.6E-01 1.6E-01 5.4E-01 


K-40 1.414E+01 +/- 2.7E-01 7.6E-01 2.6E-01 bc 


La-140 1.62E-01 +/- 9.5E-02 9.6E-02 3.1E-01 


Mn-54 4.1E-03 +1- 8.OE-03 8.OE-03 2.7E-02 


Nb-95 -1.9E-02 +/- 1.5E-02 1.5E-02 5.4E-02 


Ru-103 -8E-03 +/- 1.6E-02 1.6E-02 5.5E-02 


Ru-106 1.54E-01 +1- 7.9E-02 8.0E-02 2.6E-01 


Sb-124 -8E-03 +1- 1.3E-02 1.3E-02 5.0E-02 


Sb-125 2.1E-02 +/- 2.7E-02 2.7E-02 9.1E-02 


Se-75 -2.2E-02 +1- 1.4E-02 1.4E-02 4.7E-02 


Zn-65 -1.3E-02 +/. 3.5E-02 3.5E-02 1.2E-01 


Zr-95 -2.7E-02 +/- 3.5E-02 3.5E-02 1.2E-01 


Flags: 	 a The measured MDC Is greater than the required MOC Approved by 
b The activity concentration Is greater than three time. Its one sigma counting uncertainty. ~~ 51 -z.-1cJ:3 
c Peak was found ~ J.M. Raimondi 

MAILED 	 Sample Control Manager 
Reporting Level Rallo: 

c: 	 MAY 2 2003 
Fli,'o\IVIA'fUM£ ANj.':· 

Ei"HPOI\IMF"ITAL tAB 
..................-........--.....'"'"--,~ ..... 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Ouratek Inc 

Customer Ourat8k Inc Report Date 04129/03 
 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03121/03 	 Bldg 115, One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. L5187-16 CllentlD BM5-A0300-16 Product GAMMA SPECTROMETRY 


Reference Date 03/21/03 Analysis Date 04123/03 Matrix Soil 


Activity Concentretlon TPU Measured Required 

Nuclide +/- 1 • Sigma 1 Sigma MDC MDC Flags 


(pCl/g) 	 (pCl/g) (pCl/g) (pCllg) 

AeTh-228 6.25E-01 +1- 3.2E-02 4.4E-02 1.2E-01 bc 


Ag-108m 1.14E-02 +/- 7.4E-03 7AE·03 2.4E·02 


Ag-110m 2.2E-02 +/- 1.2E-02 1.2E-02 4.1E-02 


Ba-140 6E-02 +1- 1.5E-Ot 1.5E·Ol 5.1E-01 


Be-7 9E-02 +/- 1.0E-01 1.0E-01 3.4E-01 


Ce-141 2.6E-02 +/- 2.3E-02 2.3E-02 7.5E-02 


Ce-144 -1E-02 +/- 5.4E-02 5.4E-02 1.8E-01 


Co-57 -1.3E-03 +1- 6.7E-03 S.7E-03 2.3E-02 


Co-58 -1.6E-02 +/- 1.1E-02 1.1E-02 3.8E-02 


Co-60 1.44E+OO +/- 1.9E-02 7.4E-02 2.5E-02 3.8E-02 be 


Cr-51 -3E-02 +/- 1.5E-01 1,5E-01 5.0E-Ol 


Cs-134 4.3E-02 +/- 2.5E-02 2.5E-02 8.3E-02 


Cs-137 8.17E-01 +1- 1.9E-02 4.5E-02 3.4E-02 1.1E+00 be 


Fe-59 -4E-02 +1- 2.9E-02 2.9E-02 1.0E-01 


1-131 1E-02 +1- 1.4E-01 1.4E-01 4.6E-01 


K-40 1.189E+01 +1- 2.4E-01 6.4E-01 2.2E-01 be 


La-140 5.4E-02 +1- 8.SE-02 8.8E-02 3.0E·01 


Mn-54 -4.2E-03 +/- 8.7E-03 8.7E-03 3.0E-02 


Nb-95 -1.9E-02 +/- 1.5E-02 1.SE-02 7.4E-02 


Ru·103 -2. 1 E-02 +/- t.3E-02 1.3E-02 4.4E-02 


Ru-106 -7.9E-02 +1- 7.7E-02 7.7E-02 2.7E-01 


Sb-124 -1.4E-02 +/- 1.6E-02 1.6E-02 5.SE·02 


Sb-125 3.6E-02 +/- 2.3E-02 2.3E-02 7.7E-02 


5e-75 -2.2E-02 +/- 1.2E-02 1.2E-02 4.0E-02 


Zn-65 1.3E-02 +/- 3.SE-02 3.8E-02 1.3E-01 


Zr-95 -6.8E+OO +/- 2.4E+OO 2.4E+OO 7.9E+OO 


Flags: 	 a The measured MDC Is greater than the required MDe Approved by 
b The activity concentration Is greater than three time. Its one sigma counting uncertainty. .!:L~ 5[-z10} 
c Peak was found ~ J.M. Raimondi 

Sample Control Manager 
Reporting Level Ratio: 	 MAILED 
c: 	 MAY 2 2003 

FAAMATOME ANP 
ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 

Customer Duralek Inc Report Date 04130103 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 03/21/03 	 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. L5187-17 Client 10 BMS-A0300-17 	 Product GAMMA SPECTROMETRY 

Reference Date 03121/03 Analysis Date 04128/03 	 Matrix Soli 

Activity Concentration TPU Measured Required 

Nuclide +/. 1 ·Slgma 1 Sigma MDC MDC Flags 


(pCl/g) 	 (pCl/g) (pCl/g) (pC/lg) 

AeTh-228 6,95E·01 +/. 4.5E-02 5.7E-02 1.6E-01 be 


Ag-108m -3.3E-02 +/- 1.3E-02 1.3E-02 4.4E-02 


As-110m 1.2E-02 +/- 1.6E-02 1.6E-02 5.5E-02 


Ba-140 8E-02 +/- 3.2E-01 3.2E-01 1.1E+OO 


Be-7 -1.2E-01 +/- 1.8E-01 1.8E-01 6.3E-01 


Ce-141 2.6E-02 +1- 4.1E-02 4.1E-02 1.4E-01 


Ce-144 3.BE-02 +1- 7.5E-02 7.5E-02 2.5E-01 


Co-57 -7E-04 +/- 9.8E-03 9.8E-03 3.3E-02 


Co-58 BE-03 +/- 1.5E-02 1.5E-02 5.1E-02 


Co-60 1.072E+OO +1- 2.3E-02 5.8E-02 3.7E-02 3,8E-02 be 


Cr-51 2.9E·01 +/- 2.4E·01 2.4E-01 7.9E-01 


Cs-134 -8E-03 +1- 1.1E-02 1.1E-02 3.9E·02 


Cs-137 2.B35E+OO +1· 4.4E-02 1.5E·01 4.7E-02 1.1E+OO be 


Fe-59 -7.3E-02 +1- 4.2E-02 4.2E-02 1.5E-01 


1-131 -3,8E-01 +/- 3.2E-01 3.2E-01 1.1E+OO 


K-40 1.33E+01 +/- 3.4E-01 7.5E-01 3.2E-Ol be 


la-140 1.6E-01 +/- 1.9E-01 1.9E-01 6.4E-01 


Mn-54 3.5E·02 +1- 1.2E-02 1.2E-02 3.9E-02 


Nb-95 -3.1E-02 +1- 3.3E-02 3.3E-02 1.1E-01 


Ru-103 2.3E-02 +/- 2.3E-02 2.3E-02 7.6E-02 


Ru-106 -1.7E-01 +1- 1.1E-01 1.1 E-01 3.9E-01 


Sb-124 -2.7E-02 +1· 1.7E-02 1.7E-02 7.3E-02 


Sb-125 7E-03 +1- 3.5E-02 3.5E-02 1.2E-01 


Se-75 -3E-02 +1- 1.9E-02 1.9E-02 6.6E-02 


Zn-65 1.4E-02 +1- 5.4E-02 5.4E-02 1.BE-01 


Zr-95 -9.2E-02 +1- 5.0E-02 5.0E-02 1.8E-01 


Flags: 	 a The measured MDC Is greater than the required MDC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~gu.M£/5J"Z-102
c Peak was found ~ J.M. Raimondi MAILED Sample Control Manager 

Reporting Level Ratio: 

MAY 2 2003 
c: 

FRAIViATOME ANP 

ENVIRONMENTAL LAB 




------------------

___ _ 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:L::.;:5:..:,1.=..87;:..-.=..01.:..-________ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~------------
(If required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-A0300-1 

Collect Start DaterTime: 

Collect Stop DaterTime: ....0;,.;.3,..;;-2,..;;1,..;;-0;,.;.3_1..;;;2.;,.,;:0:,..;;.0_______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s}: Cs-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolidlSedlmentl$oil 
_____.g/mLDensity: Total Sample Weight: -----9 

(if required) (if required) 

Total Sample Weight: ------g WetWei9ht: -----9(if required) 

Dry Weight:Aliquot WeIght: -----9 -------9 

Aliquot Wei9ht: ~f.R_.3,(_-iLo-- 9 
VegetatlonlDried Aquatic Animals Data 

Fllter/Smear DataWet Weight: -----9 
Volume:

Dry Wei9ht: -----9 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Count DaterTime: DetNo.: 1- Spectrum No.: 

Counted by: 

Recount DaterTime: DetNo.: ___ Spectrum No.: 

Counted by: 

FORM 305.1. Rev.18 

http:L::.;:5:..:,1.=..87;:..-.=..01


Framatome ANP DE&S 
Results nata Report 

Required MDC(s) Co-60,3B;Cs-137,1100; 

Sample !d L5187-01 Product GAMMA SPECTROMETRY 
Client Id BMS-A0300-1 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 03/21/03 12 :00 

Paramet:er Units Numvalue Textvalue Datevalue 
===__=~_====================~========~_===================_=a_==._=~c=======================================______=_______= ••____ 

Sample Weight g 632.4 
Sample Weight-Dry g 
Aliquot Weight g 632.4 
FINAL WEIGHT kg .6324 
Container WTSS 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 

.• . .~ 
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-------------------------------------------------------------------------------

L5187-01 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER' GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-01 ./ 

Sample ID: SOIL/SEDI Duratek Inc Code: 1134704 

----------------------------------------7-------------------------------------­
Sampling Start: 03/21/2003 12:00:00 ~ Counting Start: 04/23/2003 11:28:01 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. . 7.91E+002 Hrs 
Buildup ~ime. . . . . . O.OOE+OOO Hrs IJLive T~me . . . . . . .. 12273 Sec 
Sample S~ze ....... 6.32E-001 kg~Real T~me . . . . . . .. 12276 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........1134704.spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy(keV)= 0.35 + 0.662*Ch + 0.00E+00*Ch A 2 + 0.00E+00*Ch A 3 04/23/2003 
FWHM (keV) 0.89 + 0.008*En + 5.93E-04*En A 2 + 0.00E+00*En A 3 02/24/2003 

Where En = Sqrt{Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 62.20 93.49 81 19 28 214 0.49 a 
2 63.49 95.43 155 21 28 214 0.52 b 
3 72.78 109.47 66 19 29 236 0.50 a 
4 74.86 ll2.62 367 34 46 472 0.83 b 
5 77.11 116.03 544 36 46 472 0.92 c 
6 83.96 126.38 67 23 35 294 0.61 a 
7 87.22 131.30 233 37 56 587 1. 21 b 
8 89.95 135.42 133 20 27 196 0.51 c 
9 92.75 139.66 373 39 56 587 1. 34 d 

10 98.48 148.32 31 22 35 294 0.57 e NET< CL 
11 129.19 194.74 -20 37 61 626 0.42 NET< CL 
12 143.95 217.04 -1 30 49 448 0.03 NET< CL 
13 153.77 231.89 72 34 54 497 1. 95 Wide Pk 
14 185.78 280.28 173 33 50 426 1. 26 
15 209.17 315.63 76 31 48 397 0.80 
16 238.66 360.21 955 37 35 243 1. 04 a 
17 241. 52 364.52 200 28 40 292 1.36 b 
18 270.10 407.72 72 31 48 345 1. 33 
19 295.24 445.71 267 24 29 170 0.99 a 
20 300.17 453.17 38 16 25 136 0.96 b 
21 327.65 494.71 17 20 32 192 0.48 NET< CL 
22 338.46 511.04 182 25 34 202 1.23 
23 351. 96 531. 44 497 32 37 217 1. 36 
24 463.10 699.43 60 19 29 133 1. 26 
25 510.82 771. 56 283 26 33 153 1.92 Wide Pk 
26 583.28 881.08 301 24 27 105 1. 39 
27 609.40 920.56 350 25 28 121 1. 60 
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L5187-01 analyzed by emm1461 on 04/23/2003 
============::================================================================= 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. 
# 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
(keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keY) FLAG 

727.13 1098.51 84 18 26 95 1. 83 
794.96 1201. 03 36 15 23 85 1. 36 
911.52 1377.21 184 20 23 89 1. 68 
964.77 1457.69 44 12 16 50 1. 69 a 
969.14 1464.31 131 15 16 50 1.68 b 

1120.50 1693.08 93 16 21 74 1. 62 
1190.32 1798.61 18 16 26 100 1. 75 NET< CL 
1461.07 2207.84 1394 38 11 20 2.06 
1765.21 2667.55 68 10 10 14 2.35 
2104.45 3180.29 22 8 10 18 4.71 Wide Pk 
2614.83 3951.72 114 11 6 5 2.23 
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L5187-01 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER' B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. .. . . EMPTY04.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

-============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 62.20 81 19 28 14 20 32 NET<CL 
3 72.78 66 19 29 43 20 31 
5 77.11 544 36 46 517 37 47 
6 83.96 67 23 35 47 23 36 
7 87.22 233 38 56 221 38 57 
8 89.95 133 20 27 115 20 28 
9 92.75 373 39 56 237 40 60 

12 143.95 -1 30 49 -17 30 50 NET<CL 
14 185.78 173 33 50 104 33 52 
16 238.66 955 37 35 900 38 37 
17 241. 52 200 28 40 186 28 41 
18 270.10 72 31 48 67 31 49 
19 295.24 267 24 29 251 24 30 
20 300.17 38 16 25 32 17 26 
22 338.46 182 25 34 177 25 35 
23 351.96 497 32 37 461 32 39 
24 463.10 60 19 29 57 19 29 
25 510.82 283 26 33 108 27 ·40 
26 583.28 301 24 27 281 24 28 
27 609.40 350 25 28 331 25 29 
28 727.13 84 18 26 81 18 27 
30 911.52 184 20 23 175 20 24 
32 969.14 131 15 16 129 15 17 
33 1120.50 93 16 21 90 16 22 
35 1461. 07 1394 38 11 1376 38 13 
36 1765.21 68 10 10 63 10 10 
38 2614.83 114 11 6 100 11 9 
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L5187-01 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. .... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

Library Match Resolution. .. 2.00 I Decay Limit (Halflives) .. .. 8.0 
Minimum Score .. . .. 0.50 I Decay Correction. . . .. ... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE' FLAG 


2 63.49 155 Th-234 97 2 of 2 100.00 1. 50 
3 72.78 43 Tl-208 13 6 of 9 91. 69 1. 42 
4 74.86 367 Pb-212 222 5 of 6 100.00 1. 00 

Pb-214 106 5 of 7 97.33 0.97 
Tl-208 24 6 of 9 91. 04 0.91 

5 77.11 127 Pb-214 189 5 of 7 98.65 0.99 Split 
42 77.11 390 Pb-212 390 5 of 6 100.00 1.00 AutoAdd 

6 83.96 47 T1-208 12 6 of 9 91. 69 1. 42 
7 87.22 10 Cd-109 1 of 1 100.00 1. 50 Split 

41 87.22 211 Pb-212 211 5 of 6 100.00 1.50 AutoAdd 
8 89.95 115 Cd-109 1 of 1 100.00 1.50 
9 92.75 237 Th-234 377 2 of 2 100.00 1. 50 

AcTh-228 92 10 of 36 77.90 0.78 
13 153.77 72 AcTh-228 24 10 of 36 77.90 1. 28 
14 185.78 104 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
15 209.17 76 AcTh-228 97 10 of 36 93.20 1. 43 

Np-239 o of 0 0.00 Decay 
16 238.66 900 Pb-212 1177 5 of 6 100.00 1. 00 
17 241.52 186 Pb-214 120 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
18 270.10 67 AcTh-228 66 10 of 36 85.92 1. 36 
19 295.24 251 Pb-214 411 5 of 7 100.00 1. 50 
20 300.17 32 Pb-212 61 5 of 6 100.00 1. 50 
22 338.46 177 AcTh-228 174 10 of 36 85.92 1. 36 
23 351.96 461 Pb-214 696 5 of 7 100.00 1. 50 
24 463.10 4 Sb-125 1 of 8 13.67 0.64 Split 
40 463.10 53 AcTh-228 53 10 of 36 84.51 1.35 AutoAdd 
25 510.82 27 Annil 1 of 1 100.00 1. 50 Split 
39 510.82 80 Tl-208 80 6 of 9 91. 69 1.42 AutoAdd 
26 583.28 281 T1-208 294 6 of 9 91. 69 1. 42 
27 609.40 331 Bi-214 438 3 of 33 77.60 1. 28 

Ru-l03 1 of 2 5.92 0.06 LowScore 
28 727.13 81 Bi-212 1 of 13 81.10 0.81 
29 794.96 36 AcTh-228 36 10 of 36 85.92 1.36 

Cs-134 1 of 9 46.67 0.97 
30 911. 52 17 5 AcTh-228 209 10 of 36 91. 28 1. 41 
31 964.77 44 AcTh-228 35 10 of 36 84.51 1. 35 
32 969.14 129 AcTh-228 106 10 of 36 84.51 1. 35 
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L5187-01 analyzed by emm1461 on 04/23/2003 
======================~======================================================== 

LIBRARY SEARCH RESULTS 

==~============================================================================ 

Pk. 
No. 

Energy 
(keV) 

Net 
Counts Nuclide 

Expected 
Net Counts 

Peaks 
Found 

33 
35 
36 
37 
38 

1120.50 
1461. 07 
1765.21 
2104.45 
2614.83 

90 
1376 

63 
22 

100 

Sb-124 
Bi-214 
K-40 
Bi-214 
2615SEsc 
Tl-208 

69 

50 

105 

1 
3 
1 
3 
a 
6 

of 
of 
of 
of 
of 
of 

13 
33 

1 
33 

0 
9 

% Abn. 
Found SCORE FLAG 

1. 04 
71.64 

100.00 
73.06 

91. 69 

0.01 
1. 22 
1. 50 
1. 23 
0.50 
1. 42 

LowScore 
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L5187-01 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER' FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-01 

Sample 10: SOIL/SEDI Duratek Inc Code: 1134704 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 11:28:01 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. 7.91e+002 Hrs 
Buildup Time .. O.OOe+OOO Hrs Live Time . . 12273 Sec 
Sample Size . . 6.32e-001 kg Real Time . . . 12276 Sec 
Collection Efficiency 1. 0000 Spectrum File .1134704. spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 4 (Canberra sn 10923050 det#4) 
Efficiency File: WTSSS004.EFF (450 ml in a WAT5 1.6 glee) 
Eff.=1/[1.58E-02*En A -3.09E+00 + 2.S6E+02*En A 7.93E-01J 02/09/1998 

Library File: ...... SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5187-01.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 Average:x 1. 18E+03 +- 1. 28E+02 . *· · · 
63.29 1.S5E+03 +- 2.l0E+02 S.82E+02 +* 
92.59 9.69E+02 +- 1.62E+02 5.02E+02 +* 

Tl-208 Average:x 5.38E+02 +- 3.65E+Ol * 
72.80 I. D. 
84.90 I. D. · . · 510.84 1. D. .· · 

583.14 5.40E+02 +- 4.58E+01 1.12E+02 +* 
2614.66 5.34E+02 +- 6.02E+01 1. 06E+02 +* 

Pb-212 Average:x 5.82E+02 +- 2.43E+01 * 
74.81 1. D. 
77.12 1. D. 
87.30 1. D. ·· 

238.63 5.88E+02 +- 2.45E+01 5.04E+Ol +* 
300.09 3.25E+02 +- 1.68E+02 5.49E+02 + 

Pb-2l4 Average:x 4.84E+02 +- 2.S7E+01 · *· 77.11 1. D. · ·· 
241. 98 7.31E+02 +- 1.10E+02 3.29E+02 +* 
295.21 4.46E+02 +- 4.30E+01 1.12E+02 +* 
351. 92 4.85E+02 +- 3.34E+01 8.41E+01 +* 

Cd-109 88.03 1. D. · · · · · 
AcTh-228 Average:x 5.80E+02 +- 3.81E+01 *· 
154.20 1. 76E+03 +- 8.28E+02 2.70E+03 + 
209.28 4.S9E+02 +- 1. 84E+02 S.96E+02 + 
270.23 5.89E+02 +- 2.72E+02 8.88E+02 + 
338.32 5.87E+02 +- 8.32E+01 2.41E+02 +* 
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L5187-01 analyzed by ernrn1461 on 04/23/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 

ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

-------------------------------------~-----------------------------------------

463.00 5.80E+02 +- 3.05E+02 9.98E+02 + 
794.70 5.81E+02 +- 2.43E+02 7.77E+02 + 
911. 07 5.21E+02 +- 5.87E+01 1.51E+02 +* 
964.60 7.26E+02 +- 1.99E+02 5.92E+02 +* 
969.11 6.73E+02 +- 8.0lE+Ol 1. 91E+02 +* 

Ra-226 186.22 7.75E+02 +- 2.49E+02 8.01E+02 +* 
Sb-125 Average:x-1.35E+Ol +- 2.49E+Ol 

463.38 1.82E+01 +- 1.62E+02 5:46E~02 j ~~oC 
427.89 N-1.43E+Ol +..;. 2.52E+Ol 8.85E+OI_ \ ttl? 

Annil 511.00 1.53E+Ol +- 2.59E+Ol 8. 63E+01' ~if1~ + 
Bi-214 Average:x 4.56E+02 +- 2.96E+Ol * 

609.31 4.30E+02 +- 3.29E+01 7.89E+01 +* 
1120.29 5.83E+02 +- 1. 05E+02 2.96E+02 +* 
1764.49 5.61E+02 +- 8.98E+Ol 2.07E+02 +* 

Bi-212 727.17 4.73E+02 +- 1.08E+02 3.27E+02 +* 
K-40 1460.81 1.55E+04 +- 4.28E+02 3.31E+02 +* 
Am-241 59.54 N 4.50E+01 +- 3.57E+01 1.18E+02l x lbase 
Co-57 122.06 N-1.71E+01 +- 7.12E+00 2.51E+01 x 
Ce-144 133.54 N 1.12E+02 +- 5.85E+Ol 1. 91E+02 x 
Ce-141 145.44 N 2.54E+01 +- 2.36E+Ol 7.84E+01 x 
Se-75 264.65 N-1.37E+01 +- 1.17E+Ol 4.15E+Oll x lbase 
Cr-51 320.08 N-7.60E+01 +- 1.S6E+02 5.44E+02 x 
1-131 364.48 N 7.68E+01 +- 1. 45E+02 4.91E+02 x 
Ag-108m 433.93 N 5.12E-Ol +- 7.95E+00 2.75E+01 x 
Be-7 477.59 N-l.10E+02 +- 1.05E+02 3.77E+02 x 
La-140 487.03 N-l.99E+01 +- 9.12E+Ol 3.20E+02 x 
Ru-103 497.08 N-l.13E+01 +- 1. 33E+01 4.80E+01 x 
Ba-HO 537.32 N 2.09E+02 +- 1.60E+02 5.33E+02 x 
Cs-134 604.70 N 7.05E+00 +- 9.71E+00 3.29E+Oll x lbase 
Ru-106 621.84 N 7.41E+01 +- 9.53E+OI 3.23E+02 x 
Cs-137 661.65 N 2.02E+00 +- 1. 08E+01 3.74E+01 x Y. 
Zr-95 724.18 N-9.93E+01 +- 4. 71E+Ol 1. 76E+02L x LHROI 
Nb-95 765.79 N-3.61E+01 +- 1. 74E+01 6.57E+01 x 
Co-58 810.76 N-5.38E+00 +- 1. 23E+01 4.41E+Ol x 
Mn-54 834.83 N-l.48E+01 +- 8.98E+00 3.40E+01 x 
Ag-llOm 884.67 N-6.10E+00 +- I.S2E+OI 5.41E+01 x 
Fe-59 1099.22 N O.OOE+OO +- 3.24E+01 1.14E+02 x 
Zn-65 1115.52 N 2.14E+01 +- 4.80E+Ol 1.62E+02P x PIC 
Co-60 1332.49 N 7.22E+00 +- 9.85E+OO 3.41E+Ol x Y. 
Sb-124 1691.02 N 6.45E+01 +- 2.21E+01 6.06E+Ol x 

MEASURED TOTAL: 2.06E+04 +- 1.09E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 62.20 93.49 14 20 32 214 0.49 Deleted 

10 98.48 14 8.32 31 22 35 294 0.57 Deleted 

11 129.19 194.74 -21 37 61 627 0.42 Deleted 
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L5187-01 analyzed by emrn1461 on 04/23/2003 
=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

12 143.95 217.04 -17 30 50 448 0.03 Deleted 

21 327.65 494.71 17 20 32 192 0.48 Deleted 

34 1190.32 1798.61 19 16 26 101 1. 75 Deleted 

37 2104.45 3180.29 22 8 10 18 4.71 2615SEsc 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
------~------------------------------------------------------------------------

43 59.54 89.46 37N 30 48 457 0.98 NET< CL 
LBase 

44 122.06 183.96 -66N 27 47 443 1. 04 NET< CL 
45 133.54 201.31 54N 28 44 398 1. 05 
46 145.44 219.30 28N 26 42 362 1. 06 NET< CL 
47 264.65 399.48 -22N 18 31 198 1.17 NET< CL 

LBase 
48 320.08 483.26 -9N 19 31 176 1.21 NET< CL 
49 364.48 550.37 9N 17 27 139 1. 25 NET< CL 
50 427.89 646.22 -9N 16 27 130 1. 30 NET< CL 
51 433.93 655.35 IN 16 25 120 1. 30 NET< CL 
52 477.59 721.34 -15N 14 24 110 1. 34 NET< CL 
53 487.03 735.60 -3N 14 23 96 1. 34 NET< CL 
54 497.08 750.79 -llN 13 22 89 1. 35 NET< CL 
55 537.32 811. 62 16N 12 19 67 1. 38 NET< CL 
56 604.70 913.46 lIN 15 25 104 1. 43 NET< CL 

LBase 
57 621. 84 939.37 11N 14 23 90 1. 44 NET< CL 
58 661. 65 999.54 3N 14 23 93 1. 47 NET< CL 
59 724.18 1094.05 -44N 21 38 112 1. 52 NET< CL 

LHRoi 
60 765.79 1156.94 -26N 13 22 98 1. 55 NET< CL 
61 810.76 1224.91 -SN 12 20 76 1. 58 NET< CL 
62 834.83 1261. 30 -18N 11 19 72 1. 60 NET< CL 
63 884.67 1336.63 -5N 12 21 80 1. 64 NET< CL 
64 1099.22 1660.92 ON 11 19 65 1. 79 NET< CL 
65 1115.52 1685.55 ION 23 37 134 1. 80 NET< CL 

PIC 
66 1332.49 2013.50 6N 9 14 33 1. 95 NET< CL 
67 1691. 02 2555.41 16N 5 6 7 2.20 
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L5187-0l analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 10 : SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 11:28:01 
Sampling Stop: 03/21/2003 12:00:00 Decay Time .. 7.91E+02 Hrs 
Buildup Time ... O.OOE+OO Hrs Live Time . . . 12273 Sec 
Sample Size .. .... 6.32E-Ol kg Real Time . . 12276 Sec 
Collection Efficiency . . 1.0000 Spectrum File . . .1134704. spc 

Detector #: 4 
Energy(keV)= 0.35 + 0.662*Ch + 0.OOE+00*Ch A 2 + O.OOE+OO*Ch A 3 04/23/2003 
FWHM (keV) = 0.89 + O.008*En + 5.93E-04*EnA2 + 5.93E-04*En A 3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT5SS004.EFF (450 m1 in a WATS 1.6 g/cc) 
Eff.=l/[ 1.S8e-02*EnA-3.0ge+00 + 2.56e+02*EnA 7.93e-Ol] 02/09/1998 

Library File: SOILA.LIB LSF File: L51S7-0l.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Th-234 1.18E+03 1. 28E+02 < 5.02E+02 2.46E+02 9.99E-Ol MEAS + YES 
Tl-208 5.38E+02 3.65E+Ol < 1.06E+02 4.59E+Ol 1.OOE+OO MEAS + YES 
Pb-212 5.82E+02 2.43E+Ol < 5.04E+Ol 2.43E+Ol 9.98E-Ol MEAS + YES 
Pb-214 4.84E+02 2.57E+Ol < 8.41E+Ol 4.06E+Ol 9.99E-Ol MEAS + YES 
AcTh-228 5.80E+02 3.81E+Ol < 1. 51E+02 7.16E+Ol 1.OOE+OO MEAS + YES 
Ra-226 7.75E+02 2.49E+02 < 8.01E+02 3.90E+02 1.00E+OO MEAS + YES 
Sb-125 -1. 35E+Ol 2.49E+Ol < 8.8SE+01 4.21E+Ol 9.7BE-Ol MEAS + YES 
Annil 1.53E+Ol 2.59E+Ol < 8.62E+Ol 4.24E+Ol 9.39E-Ol MEAS + YES 
Bi-214 4.56E+02 2.96E+Ol < 7.S9E+Ol 3.77E+Ol 9.99E-Ol MEAS + YES 
Bi-212 4.73E+02 1. OBE+02 < 3.27E+02 1.56E+02 1. OOE+OO MEAS + YES 
K-40 1.55E+04 4.28E+02 < 3.31E+02 1.50E+02 1.00E+OO MEAS + YES 
Aro-241 4.50E+Ol 3.57E+01 < 1.18E+02 5.74E+Ol 1.00E+OO NET YES 
Co-57 -1. 71E+Ol 7.12E+OO < 2.51E+Ol 1. 22E+Ol 9.19E-Ol NET YES 
Ce-144 1.12E+02 5.85E+01 < 1.91E+02 9.29E+01 9.23E-Ol NET YES 
Ce-141 2.54E+01 2.36E+Ol < 7.84E+Ol 3.S0E+Ol 4.94E-01 NET YES 
Se-75 -1. 37E+Ol 1.17E+01 < 4.l5E+Ol 1.99E+Ol 8.26E-01 NET YES 
Cr-51 -7.59E+Ol 1.56E+02 < 5.44E+02 2.60E+02 4.3BE-Ol NET YES 
1-131 7.68E+Ol 1. 45E+02 < 4.91E+02 2.34E+02 5.79E-02 NET YES 
Ag-I0Sm 5.12E-Ol 7.95E+OO < 2.75E+Ol 1. 31E+Ol 9.99E-Ol NET YES 
Be-7 -1.10E+02 1.05E+02 < 3.77E+02 l.78E+02 6.51E-Ol NET YES 
La-140 -l. 99E+Ol 9.12E+Ol < 3.20E+02 l.51E+02 1.67E-Ol NET YES 
Ru-103 -1. 13E+Ol 1.33E+Ol < 4.80E+Ol 2.26E+Ol 5.59E-Ol NET YES 
Ba-l40 2.09E+02 1.60E+02 < 5.33E+02 2.49E+02 l.67E-01 NET YES 
Cs-134 7.05E+OO 9.71E+00 < 3.29E+Ol l. 56E+Ol 9.70E-Ol NET YES 
Ru-l06 7.42E+Ol 9.53E+Ol < 3.23E+02 1.52E+02 9.40E-01 NET YES 
Cs-137 2.02E+OO 1. 08E+Ol < 3.74E+Ol 1.77E+Ol 9.98E-Ol NET YES 
Zr-95 -9.93E+Ol 4.71E+01 < 1.76E+02 8.49E+Ol 6.99E-Ol NET YES 
Nb-95 -3.61E+01 l.74E+Ol < 6.57E+01 3.l0E+Ol 5.20E-Ol NET YES 
Co-58 -5.38E+OO 1.23E+01 < 4.4lE+Ol 2.06E+Ol 7.24E-Ol NET YES 
Mn-54 -1. 48E+01 8.98E+00 < 3.40E+Ol 1. 59E+Ol 9.29E-Ol NET YES 
Ag-llOm -6.l0E+OO 1. 52E+Ol < 5.41E+01 2.54E+Ol 9.12E-Ol NET YES 
Fe-59 O.OOE+OO 3.24E+Ol < 1.14E+02 5.32E+Ol 5.99E-Ol NET YES 
Zn-65 2.l4E+Ol 4.BOE+Ol < 1.62E+02 7.8lE+Ol 9.l0E-Ol NET YES 
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L5187-01 analyzed by emm1461 on 04/23/2003 
Activity Units: pCi/kg 
Nuc,lide- Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Co-60 7.22E+OO 9.85E+OO < 3.41E+Ol 1.55E+Ol 9.8SE-Ol NET YES 
Sb-124 6.45E+Ol 2.21E+Ol < 6.06E+Ol 2.48E+Ol 6.84E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 

Page 010 



-----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:;L:,.;;5...;,.18_7_.-=02;;.......________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~=-==---------- Delay Date: 

(If required) 
Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS·A0300·2 

Collect Start DatelTime: 


Collect Stop DatelTime: ....;:O;..;:3...::·2;..;1.....;·O:..:3:....1;..::2::..:.::0:..:0~______ 


Product: GAMMA SPECTROMETRY 


Required MDC(s): Cs·137,1.1; Co-60 .038 


CHEMISTRY INFORMATION 

Liquid Data Solld/SedlmentiSoll 

_____ g/mLDensity: Total Sample Weight: ------g
(if required) (If required) 

Total Sample Weight: Wet Weight: -----g-----9(if required) 

Dry Weight: -------gAliquot Weight: -----g 

Aliquot Weight: --1.ZIO........'-J.7L...---g

VegetationlDrled Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:Dry Weight: -----9 
Units:

Aliquot Wei9ht: -----g 

Sample Geometry: 

Work Group ID: Run ID: 

COUNTING INFORMATION 

t)Count DatelTime: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

Recount DatelTime: ______ DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

Sample Id L5187-02 Product GAMMA SPECTROMETRY 
Client Id BMS-A0300-2 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 03/21/03 12:00 

Parameter Units Numvalue Textvalue Datevalue 
===~==~~:==e:2~U====C====~=============================.===============================.===========~_=============_===~========== 

Sample Weight g 710.9 
Sample Weight-Dry g 
Aliquot Weight 710.99 
FINAL WEIGHT kg .7109 
Container WTSS 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 
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-------------------------------------------------------------------------------

******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5187-02 / 

Sample ID: SOIL/SEDI Duratek Inc Code: 1134705 

--------------------------------------~--------------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/23/2003 11:28:37 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. 7.91E+002 Hrs 
Buildup ~ime. . . .. O.OOE+OOO HrS) Live T~me . . . . . . .. 12398 Sec 
Sample Slze ....... 7.11E-00l kg I Real Tlme . . . . . . .. 12410 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........1134705.spc 

Detector #: 5 (Canberra SN 6953483 Inst-l Detector #5) 
Energy(keV)= 0.50 + 0.661*Ch + 1.43E-07*ChA 2 + 0.00E+00*ChA 3 04/23/2003 
FWHM(keV) = 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.00E+00*En A 3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=~=================================================-=========================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 64.12 96.24 75 26 40 351 0.83 a 
2 67.27 101.00 20 20 33 263 0.57 b NET< CL 
3 75.43 113.34 290 41 62 649 1. 46 a 
4 77.65 116.70 371 35 48 463 1.09 b 
5 87.56 131.70 103 41 66 735 1. 06 
6 93.43 140.57 47 31 50 508 1. 07 a NET< CL 
7 99.66 150.00 3 21 35 304 0.59 b NET< CL 
8 106.27 160.00 14 22 35 304 0.58 c NET< CL 
9 122.37 184.35 0 39 64 645 0.01 NET< CL 

10 129.07 194.48 32 20 31 244 0.60 a 
11 130.35 196.42 34 20 31 244 0.66 b 
12 154.69 233.24 -24 37 61 589 1. 05 NET< CL 
13 186.64 281. 55 256 36 54 456 1. 84 Wide Pk 
14 210.52 317.68 66 33 53 444 1. 03 
15 239.20 361. 05 783 36 37 271 1. 05 a HiResid 
16 241.94 365.20 185 35 52 433 1. 69 b HiResid 
17 270.77 408.80 93 29 45 321 1.10 
18 277.97 419.70 75 31 49 348 1. 40 
19 295.71 446.53 276 27 34 217 1.24 a 
20 300.75 454.15 61 34 55 398 2.37 b Wide Pk 
21 327.46 494.54 24 13 20 95 0.67 a 
22 328.85 496.64 41 18 28 158 0.99 b 
23 338.79 511.68 101 27 42 276 0.87 
24 352.43 532.30 466 32 38 228 1.36 
25 464.06 701.12 18 20 33 172 0.47 NET< CL 
26 511.59 773.01 366 29 36 187 1. 99 
27 529.51 800.10 11 17 28 125 0.46 NET< CL 
28 583.76 882.13 286 25 29 128 1. 50 
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======================;======================================================== 
PEAK SEARCH RESULTS 


===~=========================================================================== 

PK. 
# 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
(keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

609.77 921.46 424 28 32 148 1. 63 
727.83 1099.98 58 17 26 115 1. 49 
795.81 1202.76 27 14 21 89 1. 54 a 
803.50 1214.38 17 11 17 64 0.99 b 
860.99 1301.31 19 16 26 109 0.91 NET< CL 
911.83 1378.17 228 21 23 88 1. 64 
969.77 1465.77 100 18 25 112 1. 66 

1121.21 1694.69 72 19 28 125 1.19 
1239.14 1872.94 58 18 27 116 1. 26 
1378.48 2083.55 3 10 17 48 0.46 NET< CL 
1461.53 2209.06 2016 46 16 43 2.00 
1765.31 2668.12 68 11 12 24 3.02 
2615.26 3952.01 139 13 7 9 2.67 
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******************************************************************************* 
SEEKER, B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . . .. . EMPTY05.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

==================================================~============================ 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 64.12 75 26 40 41 26 41 NET<CL 
2 67.27 20 20 33 13 21 33 NET<CL 
3 75.43 290 41 62 261 42 63 
4 77.65 371 35 48 354 35 49 
5 87.56 103 41 66 88 41 66 
6 93.43 47 31 50 -53 32 53 NET<CL 
9 122.37 -0 39 64 -2 39 64 NET<CL 

13 186.64 256 36 54 189 37 56 
14 210.52 66 33 53 58 33 53 
15 239.20 783 36 37 746 36 39 
19 295.71 276 27 34 253 27 36 
23 338.79 101 27 42 101 27 42 
24 352.43 466 32 38 420 32 40 
26 511. 59 367 29 36 76 29 46 
28 583.76 286 25 29 269 25 31 
29 609.77 424 28 32 393 28 33 
30 727.83 58 17 26 54 18 26 
32 803.50 17 11 17 5 11 18 NET<CL 
33 860.99 19 16 26 19 16 26 NET<CL 
34 911.83 228 21 23 212 21 24 
35 969.77 101 18 25 94 19 26 
36 1121. 21 72 19 28 66 19 29 
38 1378.48 3 10 17 1 11 17 NET<CL 
39 1461. 53 2016 46 16 1991 46 19 
40 1765.31 68 11 12 61 11 13 
41 2615.26 139 13 7 119 13 11 
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******************************************************************************* 
SEEKER, LIB R A R Y SEA R C H RES U L T S version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. .. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives). . ... 8.0 
Minimum Score .. .. 0.55 I Decay Correction.......... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


3 75.43 261 Pb-212 233 5 of 6 100.00 1. 50 
Pb-214 68 5 of 7 98.65 0.99 
Pb-212 131 5 of 6 100.00 1. 00 
TI-208 15 5 of 9 92.43 0.92 
Pb-212 233 5 of 6 100.00 1. 50 

4 77.65 354 Pb-214 a of a 
Pb-214 123 5 of 7 100.00 1. 00 

5 87.56 88 Pb-212 139 5 of 6 100.00 1. 50 
Cd-l09 1 of 1 100.00 1.50 

10 129.07 32 AcTh-228 55 8 of 36 100.00 1. 50 
11 130.35 34 La-140 2 2 of 15 20.04 0.70 

AcTh-228 55 8 of 36 100.00 1. 50 Matched 
13 186.64 189 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
14 210.52 58 AcTh-228 73 8 of 36 94.41 1. 44 

Np-239 o of 0 0.00 Decay 
15 239.20 746 Pb-212 1082 5 of 6 100.00 1. 00 
16 241.94 185 Pb-214 109 5 of 7 100.00 1. 50 

La-140 1 3 of 15 19.94 0.20 LowScore 
17 270.77 93 AcTh-228 50 8 of 36 77.00 1. 27 
18 277.97 75 TI-208 36 5 of 9 94.53 1. 45 

Ba-133 1 of 5 5.46 0.55 
Np-239 o of 0 0.00 Decay 
Se-75 1 of 5 15.66 0.66 

19 295.71 253 Pb-214 252 5 of 7 100.00 1. 50 
20 300.75 61 Pb-212 52 5 of 6 100.00 1. 50 
21 327.46 24 AcTh-228 41 8 of 36 100.00 1. 50 

B1-212 1 2 of 13 59.68 1.10 

22 328.85 41 
La-140 
Unknown 

823 3 of 15 32.04 , 0.82 

AcTh-228 41 8 of 36 81. 74 1.32 Matched 
B1-212 1 2 of 13 59.32 1. 09 
La-140 823 3 of 15 23.72 0.74 

23 338.79 101 AcTh-228 147 8 of 36 94.41 1. 44 
24 352.43 420 Pb-214 468 5 of 7 100.00 1. 50 
26 511.59 76 Ann!l 1 of 1 100.00 1. 50 

Tl-208 76 5 of 9 94.53 1.45 
28 583.76 269 Tl-208 277 5 of 9 ·94.53 1. 45 
29 609.77 393 Bi-214 363 4 of 33 81.14 1. 31 

Ru-l03 1 of 2 5.92 0.06 LowScore 
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-------------------------------------------------------------------------------

=============================================================================== 
LIBRARY SEARCH RESULTS 


=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


30 727.83 54 Bi-212 1294 2 of 13 100.00 1. 50 
Te-129m 1 of 2 18.72 0.19 LowScore 

31 795.81 27 AcTh-228 32 8 of 36 85.01 1. 35 
Cs-134 1 of 9 46.67 0.97 


34 911.83 212 AcTh-228 145 8 of 36 79.87 1. 30 

35 969.77 94 AcTh-228 102 8 of 36 81. 74 1. 32 


Sb-124 1 of 13 1. 04 0.01 LowScore 
36 1121.21 66 Bi-214 86 4 of 33 85.47 1. 35 
37 1239.14 58 Bi-214 31 4 of 33 74.35 1. 24 
39 1461.53 1991 K-40 1 of 1 100.00 1.50 
40 1765.31 61 Bi-214 66 4 of 33 82.94 1. 33 
41 2615.26 119 Tl-208 119 5 of 9 94.53 1. 45 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-02 

Sample ID: SOIL/SEDI Duratek Inc Code: 1134705 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 11:28:37 
Sampling Stop: 03/21/2003 12:00:00 Decay Time .. 7.91e+002 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 12398 Sec 
Sample Size . . . 7.11e-001 kg Real Time . . 12410 Sec 
Collection Efficiency 1.0000 Spectrum File . .1l34705.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Efficiency File: WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.46E-03*En A -3.56E+00 + 1.55E+02*EnA 6.66E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library· (Kocher 04/08/94)) 
LSF File: .......L5187-02.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDe 

Pb-212 Average:x 3.11E+02 +- 1.50E+Ol * 
77.12 I. D. . 
87.30 I. D. 

238.63 3.11E+02 +- 1. 50E+01 3.33E+01 +* 
300.09 3.85E+02 +- 2.17E+02 7.12E+02 + 

Pb-214 Average:x 2.79E+02 +- 1.65E+01 * 
77.11 1. D. 

241. 98 4.63E+02 +- 8.64E+Ol 2.68E+02 +* 
295.21 2.79E+02 +- 2.98E+01 8.23E+Ol +* 
351. 92 2.68E+02 +- 2.03E+01 5.30E+Ol +* 

AcTh-228 Average:x 2.82E+02 +- 2.25E+01 * 
129.08 1.66E+02 +- 1.03E+02 3.41E+02 + 
209.28 2.28E+02 +- 1.30E+02 4.28E+02 + 
270.23 5.15E+02 +- 1. 61E+02 5.15E+02 +* 
327.64 1.71E+02 +- 9.12E+01 2.97E+02 + 
338.32 2.04E+02 +- 5.56E+Ol 1. 76E+02 +* 
794.70 2.41E+02 +- 1. 23E+02 4.00E+02 + 
911.07 3.40E+02 +- 3.33E+Ol 8.25E+01 +* 
969.11 2.64E+02 +- 5.19E+Ol 1.53E+02 +* 

La-140 487.03 N-3.80E+Ol +- 6.42E+Ol 2.54E+02 x 
131.12 1. D. 

Ra-226 186.22 9.29E+02 +- 1.80E+02 5.63E+02 +* 
Tl-208 Average:x 2.98E+02 +- 2.06E+Ol * 

277.35 6.25E+02 +- 2.56E+02 8.31E+02 + 
583.14 2.94E+02 +- 2.71E+Ol 6.99E+Ol +* 

2614.66 2.99E+02 +- 3.19E+Ol 6.04E+Ol +* 
Annil 511.00 2.45E+Ol +- 9.51E+OO 3.08E+Ol + 
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==========~==================================================================== 

MEASURED or MDA CONCENTRATIONS 
==~============================================================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Bi-214 Average:x 2.85E+02 +- 1.83E+Ol * 
609.31 2.90E+02 +- 2.09E+01 5.14E+Ol +* 

1120.29 2.24E+02 +- 6.55E+01 2.05E+02 +* 
1238.11 5.32E+02 +- 1.65E+02 5.15E+02 +* 
1764.49 2.69E+02 +- 4.87E+Ol 1. 26E+02 +* 

Bi-212 727.17 1.75E+02 +- 5.69E+Ol 1.79E+02 +* 
K-40 1460.81 1.14E+04 +- 2.63E+02 2.29E+02 +* 
Am-241 59.54 N 7.79E+OO +- 3.35E+01 1. 13E+02l x lbase 
Co-57 122.06 N 3.55E+OO +- 5.12E+00 1. 71E+Ol x 
Ce-144 133.54 N 4.87E-Ol +- 3.94E+01 1. 34E+02r x rbase 
Ce-141 145.44 N 1.76E+01 +- 1. 87E+Ol 6.23E+Ol x 
Se-75 264.65 N-7.60E+OO +- 8.76E+OO 3.05E+Oll x lbase 
Cr-51 320.08 N-8.82E+01 +- 9.86E+01 3.46E+02 x 
1-131 364.48 N 1.03E+01 +- 9.63E+Ol 3.30E+02 x 
Sb-125 427.89 N 1.51E+Ol +- 1.52E+01 5.11E+01 x 
Ag-108m 433.93 N 3.13E+00 +- S.19E+OO 1.76E+01 x 
Be-7 477.59 N 1.64E+01 +- 6.95E+01 2.39E+02 x 
Ru-l03 497.08 N-2.00E-01 +- 9.71E+00 3.36E+01 x 
Ba-140 537.32 N 6.15E+Ol +- 1.19E+02 4.04E+02 x 
Cs-134 604.70 N-8.60E+OO +- 5.66E+00 2.05E+Oll x 1base 
Ru-106 621. 84 N-6.38E+Ol +- 5.45E+01 1.96E+02 x 
Cs-137 661. 65 N-2.55E+OO +- 6.06E+OO 2.14E+01 x Y. 
Zr-95 724.18 N-1.55E+03 +- 8.67E+02 2.86E+03P x PIC 
Nb-95 765.79 N-3.82E+OO +- 1.14E+01 3.99E+01 x 
Co-58 810.76 N-4.01E+OO +- 7. 72E+OO 2.74E+Ol x 
Mn-54 834.83 N 6.34E+OO +- 6.40E+00 2.15E+01 x 
Ag-llOm 884.67 N 3.30E+00 +- 8.63E+OO 2.98E+01 x 
Fe-59 1099.22 N-6.53E+OO +- 1.98E+Ol 6.98E+01 x 
Zn-65 1115.52 N 2.48E+Ol +- 2.91E+Ol 9.72E+01P x PIC 
Co-60 1332.49 N-6.68E+00 +- 5.80E+OO 2.17E+01 x Y. 
Sb-124 1691. 02 N-8.04E+00 +- 1.24E+Ol 4.83E+01 x 

MEASURED TOTAL: 1.40E+04 +- 6.03E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 64.12 96.24 41 26 41 351 0.83 Deleted 
2 67.27 101.00 13 21 33 263 0.57 Deleted 
6 93.43 140.57 -53 32 53 508 1. 07 Deleted 
7 99.66 150.00 3 21 35 305 0.59 Deleted 
8 106.27 160.00 14 22 35 305 0.58 Deleted 
9 122.37 184.35 -2 39 64 645 0.01 Deleted 

12 154.69 233.24 -24 37 61 589 1. 05 Deleted 
22 328.85 496.64 41 18 28 158 0.99 Unknown 
25 464.06 701.12 18 20 33 172 0.47 Deleted 
27 529.51 800.10 11 17 28 125 0.46 Deleted 
32 803.50 1214.38 5 11 18 64 0.99 Deleted 
33 860.99 1301. 31 19 16 26 109 0.91 Deleted 
38 1378.48 2083.55 1 11 17 48 0.46 Deleted 
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-------------------------------------------------------------------------------

=============================================================================== 
NET/MDA PEAK RESULTS 


===~=========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

42 59.54 89.31 6N 27 43 381 1.13 NET< CL 
LBase 

43 122.06 183.88 19N 27 45 400 1.18 NET< CL 
44 133.54 201.24 ON 27 44 397 1.19 NET< CL 

RBase 
45 145.44 219.24 29N 30 49 432 1. 20 NET< CL 
46 264.65 399.55 -19N 22 37 249 1. 29 NET< CL 

LEase 
47 320.08 483.38 -17N 19 32 189 1. 32 NET< CL 
48 364.48 550.53 2N 19 31 173 1.36 NET< CL 
49 427.89 646.43 16N 16 26 123 1. 40 NET< CL 
50 433.93 655.56 ION 17 28 131 1. 41 NET< CL 
51 477.59 721.59 4N 16 27 120 1. 44 NET< CL 
52 487.03 735.86 -ION 17 28 132 1. 44 NET< CL 
53 497.08 751.06 -ON 16 27 121 1. 45 NET< CL 
54 537.32 811.91 8N 16 25 111 1. 48 NET< CL 
55 604.70 913.80 -24N 16 27 126 1. 52 NET< CL 

LBase 
56 621. 84 939.72 -17N 15 25 105 1. 54 NET< CL 
57 661.65 999.91 -6N 14 24 112 1. 56 NET< CL 
58 724.18 1094.46 -1241N 692 1140 193 1. 60 NET< CL 

PIC 
59 765.79 1157.38 -5N 15 25 113 1. 63 NET< CL 
60 810.76 1225.37 -7N 13 23 94 1. 66 NET< CL 
61 834.83 1261. 76 14N 14 22 93 1. 68 NET< CL 
62 884.67 1337.11 5N 13 21 83 1. 71 NET< CL 
63 1099.22 1661. 45 -4N 13 22 84 1. 86 NET< CL 
64 1115.52 1686.09 22N 26 43 171 1. 87 NET< CL 

PIC 
65 1332.49 2014.04 -12N 10 17 59 2.01 NET< CL 
66 1691.02 2555.86 -4N 6 11 21 2.25 NET< CL 
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******************************************************************************* 

SEEKER A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 11:28:37 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. . 7.91E+02 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . . 12398 Sec 
Sample Size . ... 7.11E-01 kg Real Time . . 12410 Sec 
Collection Efficiency . 1.0000 Spectrum File .1134705.spc 

Detector #: 5 
Energy (keV) 0.50 + 0.66l*Ch + 1.43E-07*ChA2 + 1.43E-07*ChA3 04/23/2003 
FWHM(keV) :: 1. 06 + O.004*En + 6.14E-04*EnA2 + 6.14E-04*EnA3 02/28/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ..WT5SS005.EFF (450 ml Sand in a WATS 1.6 glee) 
Eff.=l/[ S.46e-03*EnA-3.56e+00 + 1.55e+02*EnA 6.66e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: LS187-02.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 3.11E+02 1.SOE+Ol < 3.33E+01 1. 6lE+Ol 9.98E-01 MEAS + YES 
Pb-214 2.79E+02 1.65E+01 < 5.30E+Ol 2.56E+Ol 9.99E-Ol MEAS + YES 
AcTh-228 2.82E+02 2.25E+Ol < 8.25E+Ol 3.91E+Ol 1.OOE+OO MEAS + YES 
La-140 3.80E+Ol 6.42E+Ol < 2.54E+02 1.22E+02 1.67E-01 NET YES 
Ra-226 9.29E+02 1.80E+02 < 5.63E+02 2.7SE+02 1. OOE+OO MEAS + YES 
Tl-208 2.98E+02 2.06E+01 < 6.04E+Ol 2.68E+01 1.OOE+OO MEAS + YES 
Annil 2.45E+01 9.51E+OO < 3.08E+01 1. 49E+Ol 9.39E-01 MEAS + YES 
Bi-214 2.85E+02 1.84E+Ol < 5.14E+Ol 2.47E+01 9.99E-Ol MEAS + YES 
Bi-212 1. 75E+02 5.70E+01 < 1.79E+02 8.5lE+01 1.OOE+OO MEAS + YES 
K-40 1.14E+04 2.63E+02 < 2.29E+02 1.07E+02 1.00E+OO MEAS + YES 
Am-241 7.79E+00 3.3SE+01 < 1.13E+02 5.49E+01 1.00E+OO NET YES 
Co-57 3.55E+OO S.12E+OO < 1.7lE+Ol B.31E+OO 9.19E-Ol NET YES 
Ce-144 4.87E-Ol 3.94E+Ol < 1.34E+02 6.49E+Ol 9.23E-Ol NET YES 
Ce-l41 1. 76E+01 1.87E+Ol < 6.23E+Ol 3.03E+01 4.94E-Ol NET YES 
Se-75 -7.60E+00 8.76E+OO < 3.0SE+01 1. 47E+Ol 8.26E-Ol NET YES 
Cr-51 -8.S2E+Ol 9.86E+Ol < 3.46E+02 1.66E+02 4.38E-Ol NET YES 
1-131 1. 03E+Ol 9.63E+Ol < 3.30E+02 1.58E+02 5.79E-02 NET YES 
Sb-125 1. SlE+01 1.S2E+Ol < 5.11E+01 2.43E+Ol 9.78E-Ol NET YES 
Ag-I08m 3.13E+OO S.19E+OO < 1.76E+Ol 8.39E+OO 9.99E-Ol NET YES 
Be-7 1.64E+01 6.95E+Ol < 2.38E+02 1.14E+02 6.5lE-Ol NET YES 
Ru-103 -2.00E-01 9.71E+OO < 3.36E+01 1.60E+Ol 5.59E-Ol NET YES 
Ba-140 6.1SE+01 1.19E+02 < 4.04E+02 1. 92E+02 1.67E-Ol NET YES 
Cs-134 S.60E+OO 5.66E+OO < 2.05E+Ol 9.74E+OO 9.70E-Ol NET YES 
Ru-l06 -6.38E+01 5.45E+Ol < 1.96E+02 9.32E+Ol 9.40E-Ol NET YES 
Cs-137 -2.55E+00 6.06E+OO < 2.14E+01 1.OlE+Ol 9.98E-Ol NET YES 
Zr-95 -1.S6E+03 8.67E+02 < 2.86E+03 1.43E+03 6.99E-Ol NET YES 
Nb-95 -3.82E+OO 1.14E+Ol < 3.99E+Ol 1.89E+Ol 5.20E-01 NET YES 
Co-58 -4.01E+00 7.72E+OO < 2.74E+Ol 1.29E+Ol 7.24E-01 NET YES 
Mn-54 6.34E+OO 6.40E+OO < 2.1SE+Ol 1. 02E+01 9.29E-Ol NET YES 
Ag-llOm 3.30E+OO 8.63E+OO < 2.98E+Ol 1.40E+Ol 9.12E-01 NET YES 
Fe-59 -6.53E+00 1.98E+Ol < 6.98E+Ol 3.29E+01 S.99E-Ol NET YES 
Zn-65 2.48E+Ol 2.9lE+Ol < 9.72E+Ol 4.7lE+Ol 9.l0E-Ol NET YES 
Co-60 -6.68E+OO 5.80E+OO < 2.17E+Ol 1. OlE+Ol 9.8SE-01 NET YES 
Sb-124 -S.03E+OO 1.24E+Ol < 4.B3E+Ol 2.14E+Ol 6.83E-Ol NET YES 
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---------------------------

Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

PERFORMED BY: 

REVIEWED BY: __________________________ 
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-------------------

------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ..,::L:.:5.;,.18::;,:7:.....·0::;.:3:....-_______ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~--------------
(If required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-A0300-3 

Collect Start DatelTime: 

Collect Stop DatelTime: 03·21·03 12:00 
~------~-----------

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolldlSecllmenVSol1 

Density: 
(if required) 

_____9/mL Total Sample Wei9ht: 
(if required) 

-----g 

Total Sample Weight: 
(if required) 

_____ 9 Wet Weight: -----9 

Aliquot Weight: -----9 

VeqetatlonlDrled Aquatic Animals Data 

Dry Weight: 

Aliquot Weight: 

-----9 

~5-.5"'"-L 9 

Wet Weight: -----9 Filter/Smear Data 

Dry Weight: -----9 
Volume: 

Aliquot Weight: ------9 
Units: 

Sample Geometry: 

Work Group 10: ~Jl2t 5171 Run 10: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

11~11()/,
Count DatelTime: ~71&X '\1,~ Det No.: _~""--_ Spectrum No.: ____ 


Counted by: ~ 


Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 


Counted by: 


FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MOC(s) , Co-60,38;Cs-137,1100; 

Sample Id L5187-03 Product GAMMA SPECTROMETRY 
Client Id BMS-A0300-3 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 03/21/03 12:00 

Parameter Units NUlIlValue Textvalue Datevalue 
===:=================-.==============================================================-================-=====----=--=-------=----­
Sample Weight g 655.9 
Sample Weight-Dry g 
Aliquot Weight 655.9 
FINAL WEIGlIT .6559 
Container WTS5 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pei 
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-------------------------------------------------------------------------------

L5187-03 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER' GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5187-03 j 
Sample 10: SOIL/SEDI Duratek Inc 	 Code: 1134706 

---------------------------------------~~-------------------------------------
Sampling Start: 03/21/2003 12:00:00 rCounting Start: 04/23/2003 11:29:20 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. . . . . . . 7.91E+002 Hrs 
Buildup ~ime. . . .. O.OOE+OOO Hrs j/Live T~me . . . . . . .. 12426 Sec 
Sample S~ze ....... 6.56E-001 kg I Real T~me . . . . . . .. 12438 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........1134706.spc 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Energy(keV)= -0.07 + 0.662*Ch + 0.00E+00*Ch A 2 + 0.00E+OO*ChA3 04/23/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*En A 3 03/04/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.10 95.45 162 43 67 770 1. 02 
2 74.69 112.96 247 47 72 895 1. 41 a 
3 77.02 116.48 429 36 48 511 0.97 b 
4 83.99 127.00 81 29 45 441 0.85 a 	 HiResid 
5 	 87.36 132.10 155 43 67 771 1. 61 b HiResid 

Wide Pk 
6 92.62 140.05 500 43 60 661 1. 30 c HiResid 
7 132.05 199.63 -29 38 63 686 0.86 NET< CL 
8 185.71 280.71 340 41 60 609 1. 08 
9 209.56 316.75 65 34 54 490 1. 84 Wide Pk 

10 221. 67 335.04 49 32 51 449 1. 80 NET< CL 
Wide Pk 

11 238.57 360.57 1077 40 38 290 1.16 a 
12 241. 64 365.21 219 33 49 406 1. 57 b 
13 270.26 408.46 77 28 44 328 1. 59 
14 295.14 446.06 398 31 39 265 1. 43 a 
15 299.93 453.29 72 20 31 189 1. 06 b 
16 338.23 511.17 232 28 38 243 1.29 
17 351.93 531. 86 562 33 38 245 1. 31 
18 409.24 618.46 -28 26 44 282 1. 09 NET< CL 
19 463.02 699.73 31 24 38 210 0.83 NET< CL 
20 510.94 772.12 451 30 34 168 2.50 Wide Pk 
21 583.20 881.30 358 27 32 155 1. 49 
22 609.26 920.69 467 30 34 174 1. 51 
23 661. 25 999.24 35 14 21 92 1. 32 a 
24 665.51 1005.68 34 17 26 123 1. 74 b 
25 727.02 1098.63 82 20 30 150 1.50 
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-------------------------------------------------------------------------------

L5187-03 analyzed by emm1461 on 04/23/2003 
=;===================~========================================================= 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

26 767.88 1160.36 58 20 30 148 2.53 Wide Pk 
27 794.64 1200.80 26 16 26 114 0.90 
28 860.43 1300.20 44 17 25 106 2.38 
29 911.21 1376.93 276 23 26 112 1. 77 
30 969.33 1464.75 112 22 32 168 1.19 
31 1000.21 1511. 41 35 17 26 106 2.95 Wide Pk 
32 1045.20 1579.40 1 14 23 92 0.05 NET< CL 
33 1120.11 1692.57 114 21 30 138 2.56 
34 1377.68 2081.77 17 11 17 53 2.49 NET< CL 
35 1461. 01 2207.67 2116 47 17 44 2.26 
36 1764.72 2666.57 104 12 11 18 2.52 
37 2614.79 3951. 03 144 13 10 18 2.81 
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-------------------------------------------------------------------------------

L5187-03 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER' B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File: . . . . EMPTY06.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.10 162 43 67 9 43 71 NET<CL 
2 74.69 247 47 72 217 47 73 
3 77.02 429 36 48 407 36 49 
4 83.99 81 29 45 34 29 47 NET<CL 
5 87.36 155 43 67 138 43 68 
6 92.62 500 43 60 136 43 68 
8 185.71 340 41 60 135 41 65 

11 238.57 1077 40 38 1016 40 41 
12 241. 64 219 33 49 208 33 49 
13 270.26 77 28 44 68 28 44 
14 295.14 398 31 39 373 31 41 
16 338.23 232 28 38 224 28 39 
17 351.93 562 33 38 529 33 40 
20 510.94 451 30 34 160 30 45 
21 583.20 359 27 32 333 27 34 
22 609.26 467 30 34 436 30 36 
25 727.02 82 20 30 77 21 31 
26 767.88 58 20 30 48 20 31 
29 911.21 276 23 26 260 23 27 
30 969.33 113 22 32 108 22 32 
31 1000.21 35 17 26 17 17 27 NET<CL 
33 1120.11 114 21 30 109 21 30 
35 1461. 01 2116 47 17 2086 47 19 
36 1764.72 104 12 11 98 12 12 
37 2614.79 144 13 10 122 14 13 
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L5187-03 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. ... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94) 

Library Match Resolution. .. 2.00 I Decay Limit (Halflives) . . .. . 8.0 
Minimum Score. . . . . 0.50 I Decay Correction.. .... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.69 217 Pb-212 192 5 of 6 100.00 1. 50 
Tl-208 10 6 of 9 95.73 0.96 
Pb-214 95 5 of 7 100.00 1. 50 
Tl-208 18 6 of 9 95.73 0.96 

3 77.02 407 Pb-212 336 5 of 6 100.00 1. 50 
Pb-214 171 5 of 7 98.65 0.99 

5 87.36 138 Pb-212 187 5 of 6 100.00 1. 50 
Cd-109 1 of 1 100.00 1. 50 

6 92.62 56 Th-234 1 of 2 100.00 1. 00 Split 
40 92.62 80 AcTh-228 80 7 of 36 72.35 1. 22 AutoAdd 

8 185.71 135 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 100.00 1. 00 

9 209.56 65 AcTh-228 103 7 of 36 90.43 1. 40 
Np-239 o of a 0.00 Decay 

11 238.57 1016 Pb-212 1148 5 of 6 100.00 1. 50 
12 241. 64 208 Pb-214 145 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
13 270.26 68 AcTh-228 72 7 of 36 77.18 1. 27 
14 295.14 373 Pb-214 322 5 of 7 100.00 1. 50 
15 299.93 72 Pb-212 69 5 of 6 100.00 1. 50 
16 338.23 224 AcTh-228 188 7 of 36 75.67 1. 26 
17 351.93 529 Pb-214 689 5 of 7 100.00 1. 50 
20 510.94 72 Annil 1 of 1 100.00 1.50 Split 
39 510.94 88 Tl-208 88 6 of 9 97.05 1. 47 AutoAdd 
21 583.20 333 Tl-208 308 6 of 9 97.05 1. 47 
22 609.26 436 Bi-214 559 5 of 33 78.15 1. 28 

Ru-l03 1 of 2 5.92 0.06 LowScore 
1120SEsc a of 0 0.50 

23 661.25 35 Cs-137 1 of 1 100.00 1. 50 
24 665.51 34 Bi-214 15 5 of 33 69.68 1. 20 
25 727.02 77 Bi-212 1 of 13 100.00 1. 00 
26 767.88 4 Pa-234 1 of 2 26.32 0.76 Split 
38 767.88 43 Bi-214 43 5 of 33 74.95 1.25 AutoAdd 
27 794.64 26 AcTh-228 45 7 of 36 94.23 1. 44 

Cs-134 1 of 9 46.67 0.97 
28 860.43 44 Tl-208 37 6 of 9 97.05 1. 47 
29 911.21 260 AcTh-228 232 7 of 36 71.18 1. 27 
30 969.33 108 AcTh-228 149 7 of 36 83.78 1. 34 

Sb-124 1 of 13 1. 04 0.01 LowScore 
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L5187-03 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. 
No. 

Energy 
(keV) 

Net 
Counts Nuclide 

Expected 
Net Counts 

Peaks 
Found 

% Abn. 
Found SCORE FLAG 

33 
35 
36 
37 

1120.11 
1461.01 
1764.72 
2614.79 

109 
2086 

98 
122 

Bi-214 
K-40 
Bi-214 
Tl-208 

100 

74 
151 

5 of 
1 of 
5 of 
6 of 

33 
1 

33 
9 

74.95 
100.00 

74.95 
100.00 

1.25 
1.50 
1. 25 
1. 50 
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L5187-03 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER' FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-03 

Sample 10: SOIL/SEDI Duratek Inc Code: 1134706 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 11:29:20 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. 7.91e+002 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 12426 Sec 
Sample Size . . . 6.56e-001 kg Real Time . . 12438 Sec 
Collection Efficiency 1. 0000 Spectrum File .1134706.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Efficiency File: WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[8.71E-03*En A -3.34E+00 + 1.54E+02*En A 6.70E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: . . . . . . . L5187-03. LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 4.54E+02 +- 1.78E+01 * 
74.81 I. D. 
77.12 I. D. 
87.30 I. D. 

238.63 4.53E+02 +- 1.80E+Ol 3.75E+01 +* 
300.09 4.84E+02 +- 1.38E+02 4.31E+02 +* 

Th-234 92.59 1.92E+02 +- 2.58E+02 8.53E+02 + 
Ra-226 186.22 7.18E+02 +- 2.18E+02 7.04E+02 +* 
AcTh-228 Average:x 4.23E+02 +- 2.84E+Ol * 

209.28 2.73E+02 +- 1. 41E+02 4.62E+02 + 
270.23 4.06E+02 +- 1. 69E+02 5.49E+02 + 
338.32 4.89E+02 +- 6.07E+Ol 1.74E+02 +* 
794.70 2.52E+02 +- 1.56E+02 5.14E+02 + 
911.07 4.52E+02 +- 4.01E+01 9.92E+Ol +* 
969.11 3.27E+02 +- 6.72E+Ol 2.03E+02 +* 

93.35 I. D. . . . . 
Pb-214 Average: x 3.92E+02 +- 1. 90E+Ol * 

241. 98 5.58E+02 +- 8.94E+Ol 2.72E+02 +* 
295.21 4.42E+02 +- 3.73E+Ol 1.OOE+02 +* 
351. 92 3.62E+02 +- 2.28E+Ol 5.61E+Ol +* 

Annil 511.00 2.51E+01 +- 1.82E+Ol 6.00E+Ol + 
Tl-208 Average:x 3.69E+02 +- 2.41E+Ol * 

583.14 3.93E+02 +- 3.24E+01 8.29E+01 +* 
860.37 4.52E+02 +- 1. 74E+02 5.54E+02 + 

2614.66 3.33E+02 +- 3.69E+Ol 7.78E+Ol +* 
510.84 1. D. 
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L5187-03 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Bi-214 Average: x 3.67E+02 +- 2.12E+01 * 
609.31 3.46E+02 +- 2.40E+Ol 5.92E+Ol +* 
665.45 8.48E+02 +- 4.15E+02 1.35E+03 + 
768.36 3.67E+02 +- 2.41E+02 7.93E+02 + 

1120.29 3.97E+02 +- 7.70E+01 2.30E+02 +* 
1764.49 4.66E+02 +- 5.76E+Ol 1.23E+02 +* 

Cs-137 661.65 1.58E+Ol +- 6.38E+OO 2.03E+Ol + 
Bi-212 727.17 2.68E+02 +- 7.22E+01 2.25E+02 +* 
Pa-234 766.40 6.38E+02 +- 4.94E+03 1. 66E+04 + 
K-40 1460.81 1.29E+04 +- 2.91E+02 2.54E+02 +* 
Am-241 59.54 N-5.11E+Ol +- 6.05E+01 2.06E+02L x LHROI 
Co-57 122.06 N 1.19E+01 +- 5.98E+OO 1.96E+01 x 
Ce-144 133.54 N 4.7SE+01 +- 4.61E+Ol 1.53E+02 x 
Ce-141 145.44 N-l.92E+01 +- 1. 95E+Ol 6.69E+01 x 
Se-75 264.65 N-B.60E+00 +- 1.04E+01 3.59E+01l x lbase 
Cr-51 320.08 N-8.37E+Ol +- 1.11E+02 3.88E+02 x 
1-131 364.48 N-7.22E+Ol +- 1.05E+02 3.65E+02 x 
Sb-125 427.89 N 2.89E+01 +- 1.76E+01 5.80E+01 x 
Ag-108m 433.93 N 4.56E+OO +- 5.44E+OO 1. 83E+01 x 
Be-7 477.59 N 3.22E+Ol +- 7.43E+Ol 2.54E+02 x 
La-140 487.03 N-2.50E+01 +- 6.71E+01 2.35E+02 x 
Ru-103 497.08 N 1.87E+Ol +- 1. 03E+01 3.37E+01 x 
Ba-140 537.32 N-1.32E+Ol +- 1. 34E+02 4.64E+02 x 
Cs-134 604.70 N-S.02E+00 +- 6.75E+00 2.37E+Oll x lbase 
Ru-106 621.84 N-1.17E+02 +- 6.32E+01 2.31E+02 x 
Zr-95 724.18 N-5.94E+Ol +- 3.12E+01 1.15E+02L x LHROI 
Nb-95 765.79 N 1.48E+01 +- 1.95E+01 6.52E+01P x PIC 
Co-58 810.76 N 1.24E+01 +- 8.70E+OO 2.88E+01 x 
Mn-54 834.83 N-9.27E+00 +- 7.32E+OO 2.64E+01 x 
Ag-llOm 884.67 N-7.83E+OO +- 9.73E+OO 3.49E+01 x 
Fe-59 1099.22 N 4.23E+OO +- 2.29E+Ol 7.91E+01 x 
Zn-65 1115.52 N 3.3lE+Ol +- 3.29E+01 1. 09E+02P x PIC 
Co-60 1332.49 N 6.90E+00 +- 6.55E+00 2.21E+01 x Y. 
Sb-124 1691. 02 N 1. 52E+01 +- 1. 39E+Ol 4.75E+01 x 

MEASURED TOTAL: 1.68E+04 +- 5.91E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.10 95.45 9 43 71 770 1.02 Deleted 
4 83.99 127.00 34 29 47 441 0.85 Deleted 
7 132.05 199.63 -29 38 63 686 0.86 Deleted 


10 221.67 335.04 49 32 51 449 1. 80 Deleted 

18 409.24 618.46 -28 26 44 282 1.09 Deleted 

19 463.02 699.73 31 24 38 210 0.83 Deleted 

31 1000.21 1511.41 17 17 27 106 2.95 Deleted 

32 1045.20 1579.40 1 14 23 92 0.05 Deleted 

34 1377.68 2081.77 17 11 17 53 2.49 Deleted 
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-------------------------------------------------------------------------------

L5187-03 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keY) FLAG 

41 59.54 90.07 -42N 50 83 640 1.13 NET< CL 
LHRoi 

42 122.06 184.53 60N 30 47 453 1.12 
43 133.54 201.88 30N 29 47 451 1.13 NET< CL 
44 145.44 219.86 -29N 29 49 453 1.13 NET< CL 
45 264.65 399.99 -20N 24 40 301 1. 21 NET< CL 

LBase 
46 320.08 483.74 -15N 20 33 207 1. 25 NET< CL 
47 364.48 550.83 -13N 19 32 184 1. 29 NET< CL 
48 427.89 646.64 29N 17 27 134 1. 35 
49 433.93 655.77 14N 17 27 132 1. 36 NET< CL 
50 477.59 721. 74 7N 16 26 127 1. 40 NET< CL 
51 487.03 736.00 -6N 16 27 133 1. 40 NET< CL 
5:2 497.09 751.18 29N 16 25 105 1. 41 
53 537.32 811.99 -2N 17 27 123 1. 45 NET< CL 
54 604.70 913.80 -UN 17 29 147 1. 51 NET< CL 

LBase 
55 621. 84 939.70 -29N 16 27 126 1. 53 NET< CL 
56 724.18 1094.33 -44N 23 41 156 1. 62 NET< CL 

LHRoi 
57 765.79 1157.20 18N 24 38 187 1. 66 NET< CL 

PIC 
58 810.76 1225.15 20N 14 22 89 1. 70 NET< CL 
59 834.83 1261.52 -19N 15 26 122 1.72 NET< CL 
60 884.67 1336.83 -l1N 14 23 99 1. 76 NET< CL 
61 1099.22 1661.01 3N 14 23 93 1. 92 NET< CL 
62 1115.52 1685.64 28N 28 45 191 1. 93 NET< CL 

PIC 
63 1332.49 2013.48 llN 10 16 49 2.08 NET< CL 
64 1691.02 2555.22 7N 6 10 17 2.26 NET< CL 
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L5187-03 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEE K ERA N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/sEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 11:29:20 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. 7.91E+02 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . 12426 Sec 
Sample Size .. • 6.56E-01 kg Real Time . 12438 Sec 
Collection Efficiency 1. 0000 spectrum File . .1134706.spc 

Detector #: 6 
Energy(keV)= -0.07 + O.662*Ch + 0.OOE+00*Ch~2 + O.00E+OO*ChA3 04/23/2003 
FWHM(keV} = 1.40 + -0.060*En + 3.59E-03*EnA2 + 3.59E-03*EnA3 03/04/2003 

Where En = sqrt(Energy in keV) 

Efficiency File:. . .WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 8.71e-03*EnA-3.34e+00 + 1.54e+02*EnA 6.70e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5187-03.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 4.54E+02 1.78E+01 < 3.75E+01 1. 81E+01 1.00E+00 MEAS + YES 
Th-234 1.92E+02 2.58E+02 < 8.53E+02 4.22E+02 1.00E+00 MEAS + YES 
Ra-226 7.18E+02 2.18E+02 < 7.04E+02 3.45E+02 1. OOE+OO MEAS + YES 
AcTh-228 4.23E+02 2.84E+01 < 9.92E+01 4.73E+Ol 9.99E-01 MEAS + YES 
Pb-214 3.92E+02 1.90E+01 < 5.61E+01 2.71E+01 1.00E+00 MEAS + YES 
Annil 2.51E+01 1.82E+01 < 6.00E+01 2.95E+01 9.39E-01 MEAS + YES 
Tl-208 3.69E+02 2.41E+01 < 7.78E+01 3.52E+01 9.99E-01 MEAS + YES 
Bi-214 3.67E+02 2.12E+01 < 5.92E+01 2.85E+01 1.00E+00 MEAS + YES 
Cs-137 1. 58E+01 6.38E+00 < 2.03E+01 9.55E+00 9.98E-01 MEAS + YES 
Bi-212 2.68E+02 7.22E+01 < 2.25E+02 1. 08E+02 9.99E-01 MEAS + YES 
Pa-234 6.38E+02 4.94E+03 < 1.66E+04 8.10E+03 1.00E+00 MEAS + YES 
K-40 1.29E+04 2.91E+02 < 2.54E+02 1.19E+02 1. OOE+OO MEAS + YES 
Am-241 -5.10E+01 6.05E+01 < 2.06E+02 1.01E+02 1.00E+00 NET YES 
Co-57 1. 19E+01 5.98E+00 < 1.95E+01 9.51E+00 9.19E-01 NET YES 
Ce-144 4.75E+01 4.61E+01 < 1.53E+02 7.45E+01 9.23E-01 NET YES 
Ce-141 -1. 92E+01 1.95E+01 < 6.69E+01 3.25E+01 4.94E-01 NET YES 
Se-75 -8.60E+00 1.04E+01 < 3.59E+01 1.74E+01 8.26E-01 NET YES 
Cr-51 -8.37E+01 1.11E+02 < 3.88E+02 1.87E+02 4.38E-01 NET YES 
1-131 -7.22E+01 1.05E+02 < 3.65E+02 1. 75E+02 5.79E-02 NET YES 
Sb-125 2.89E+01 1.76E+01 < 5.80E+01 2.76E+01 9.78E-01 NET YES 
Ag-108m 4.56E+00 5.44E+00 < 1.83E+01 8.71E+00 9.99E-01 NET YES 
Be-7 3.22E+01 7.43E+01 < 2.54E+02 1.21E+02 6.51E-01 NET YES 
La-140 -2.50E+01 6.71E+01 < 2.35E+02 1.12E+02 1. 67E-01 NET YES 
Ru-103 1.87E+01 1.03E+01 < 3.37E+01 1.60E+01 5.59E-01 NET YES 
Ba-140 -1.32E+01 1.34E+02 < 4.64E+02 2.21E+02 1.67E-01 NET YES 
Cs-134 -5.02E+00 6.75E+00 < 2.37E+01 1.13E+01 9.70E-01 NET YES 
Ru-106 -1. 17E+02 6.32E+01 < 2.31E+02 1.10E+02 9.40E-01 NET YES 
Zr-95 -5.94E+01 3.12E+01 < 1.14E+02 5.54E+01 6.99E-01 NET YES 
Nb-95 1. 48E+01 1.95E+01 < 6.52E+01 3.15E+01 5.20E-01 NET YES 
Co-58 1.24E+01 8.70E+00 < 2.88E+01 1. 36E+01 7.24E-Ol NET YES 
Mn-54 -9.27E+00 7.32E+00 < 2.64E+01 1. 25E+01 9.29E-01 NET YES 
Ag-110m -7.83E+00 9.73E+00 < 3.49E+01 1. 65E+01 9.12E-01 NET YES 
Fe-59 4.23E+00 2.29E+Ol < 7.91E+01 3.73E+01 5.99E-01 NET YES 
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L5187-03 analyzed by emm1461 on 04/23/2003 
Activity Units: pCi/kg 
Nuclide' Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Zn-65 3.30E+Ol 3.29E+Ol < 1.09E+02 5.31E+Ol 9.l0E-Ol NET YES 
Co-60 6.90E+00 6.55E+OO < 2.2lE+Ol 1. 02E+Ol 9.8SE-Ol NET YES 
Sb-124 l.52E+Ol l.39E+Ol < 4.75E+Ol 2.08E+Ol 6.83E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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---------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L:.::5:..::.1=-87::...·..:::.04~________ Count by Date: __________ 
(if required) 

Client: Duratek Inc 
~~~~-------------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-DUR 

Sample Matrix: 

Sample Description: BMS·A0300-4 

Collect Start DatelTime: 

Collect Stop DatelTime: ...:0;.,::;3..:;;-2::..,;.1...:-0;.,::;3...:1..:;;2.:.:::0.;::.0______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s}: C8-137,1.1; Co-60.038 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

_____g/mLDensity: Total Sample Weight: -------g
(if required) (if required) 

Total Sample Weight: ------g Wet Weight: -------g
(if required) 

Dry Weight: -----gAliquot Weight: -------g 
Aliquot Weight: --"-7....... i>---_ 91ZL..;;.... 

VeqetatlonIDrled Aquatic Animals Data 

Fliter/Smear DataWet Weight: -----9 
Volume:

Dry Wei9ht: -------g 
Units:

Aliquot Weight: -------9 

Sample Geometry: 


Work Group 10: Run ID: 


COUNTING INFORMATION 

Count OatelTime: DetNo.: ____ Spectrum No.: [I ~f 1700 

Counted by: 

Recount DatelTime: DetNo.: ____ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

sample Id LS187-04 Product GAMMA SPECTROMETRY 
Client Id BMS-A0300-4 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 03/21/03 12:00 

Parameter Units Numvalue Textvalue Datevalue 

_~====__==~__ ====_===_=_==_._====_====._=====================~==~============_~ __
====D•••~=a*••===============__ __==__._~ .======= 
Sample Weight 717.99 
Sample Weight-Dry 9 
Aliquot Weight 717.99 
FINAL WEIGHT kg .7179 
Container WTSS 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 
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-------------------------------------------------------------------------------

L5187-04 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-04 

Sample ID: SOIL/SEDI Duratek Inc Code: 1134709 

-----------------------------------------~------------------------------------
Sampling Start: 03/21/2003 12:00:00 Ivtounting Start: 04/23/2003 11:29:50 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. 7.91E+002 Hrs 
Buildup ~ime. . . . . . O.OOE+OOO Hrs I~ive T~me . . . . . . .. 12480 Sec 
Sample S~ze ....... 7.18E-001 kg r Real T~me . . • . . . .. 12492 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ..•......1134708.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= 0.05 + 0.663*Ch + 0.00E+00*ChA 2 + 0.00E+00*ChA 3 04/23/2003 
FWHM{keV) 1.19 + 0.002*En + 6.36E-04*EnA2 + 0.00E+00*EnA3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 62.99 95.00 125 43 68 724 1. 26 
2 74.91 112.84 219 36 54 587 1.02 a 
3 76.93 116.03 379 38 54 587 1. 03 b 
4 84.10 126.86 71 31 49 486 1.06 a HiResid 
5 87.20 131.53 206 37 56 583 1. 26 b HiResid 
6 92.81 140.01 243 38 56 583 1.39 c HiResid 
7 99.06 149.44 37 39 63 680 1.53 d NET< CL 

HiResid 
8 128.85 194.41 114 43 69 706 1. 52 
9 154.48 233.08 27 41 67 669 1. 21 NET< CL 

10 185.86 280.46 367 44 65 588 1. 76 
11 205.22 309.67 73 31 49 406 1. 53 a 
12 209.15 315.61 94 25 38 290 1. 01 b 
13 238.57 360.00 915 39 41 310 1. 32 a 
14 241.59 364.57 193 31 46 362 1. 50 b 
15 270.17 407.70 24 15 24 142 0.70 a NET< CL 
16 277.21 418.32 22 21 34 237 1.17 b NET< CL 
17 295.02 445.21 359 28 35 221 1. 22 a 
18 300.08 452.85 49 20 30 184 1.06 b 
19 327.64 494.44 -10 23 38 245 0.53 NET< CL 
20 338.26 510.48 181 29 42 276 1. 85 
21 351.78 530.88 552 35 43 270 1. 34 
22 414.03 624.83 -6 22 37 212 0.25 NET< CL 
23 463.09 698.89 50 23 35 186 1. 39 
24 510.90 771.05 439 29 32 178 2.01 
25 523.25 789.69 -J.3 22 36 202 0.92 NET< CL 
26 559.16 843.88 15 18 29 146 0.74 NET< CL 
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-------------------------------------------------------------------------------

L5187-04 analyzed by ermn1461 on 04/23/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 569.06 858.84 20 18 29 151 2.56 NET< CL 
Wide Pk 

28 583.16 880.11 322 26 30 158 1. 62 
29 609.25 919.50 440 29 33 182 1. 75 
30 726.58 1096.59 24 10 14 50 0.86 a 
31 727.74 1098.34 58 15 21 87 1. 56 b 
32 768.11 1159.26 15 16 26 122 0.45 NET< CL 
33 794.48 1199.08 10 18 30 148 0.50 NET< CL 
34 861.39 1300.06 65 20 30 124 2.53 Wide Pk 
35 911.15 1375.16 242 22 26 111 2.01 
36 968.94 1462.39 109 22 32 158 1. 59 
37 1120.30 1690.85 107 21 31 141 2.46 
38 1377.71 2079.37 20 11 17 50 2.52 
39 1460.88 2204.90 2172 48 16 43 2.13 
40 1729.29 2610.03 27 10 14 31 1.92 
41 1764.65 2663.41 94 13 14 28 2.00 
42 2614.37 3945.93 129 13 11 18 2.59 
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L5187-04 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File: ....... EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR.LEVEL FLAG 

1 62.99 125 43 68 68 43 69 NET<CL 
2 74.81 219 36 54 197 36 55 
3 76.93 379 38 54 344 38 55 
4 84.10 71 31 49 53 31 50 
5 87.20 206 37 56 181 38 58 
6 92.81 243 38 56 104 38 60 
7 99.06 37 39 63 34 39 64 NET<CL 

10 185.86 367 44 65 293 44 67 
13 238.57 915 39 41 858 39 43 
14 241. 59 193 31 46 167 31 47 
17 295.02 359 28 35 304 29 37 
19 327.64 -10 23 38 -9 23 38 NET<CL 
20 338.26 181 29 42 169 29 43 
21 351.78 552 35 43 473 35 46 
23 463.09 50 23 35 49 23 36 
24 510.90 439 29 32 124 29 44 
26 559.16 15 18 29 3 18 30 NET<CL 
27 569.06 20 18 29 12 19 -30 NET<CL 
28 583.16 322 26 30 305 26 31 
29 609.25 441 29 33 370 29 37 
32 768.11 15 16 26 7 16 26 NET<CL 
35 911.15 242 22 26 230 22 27 
36 968.94 109 22 32 101 22 32 
37 1120.30 107 21 31 96 22 32 
38 1377.71 20 11 17 14 12 18 NET<CL 
39 1460.88 2172 48 16 2144 48 19 
40 1729.29 27 10 14 25 10 15 
41 1764.65 94 13 14 79 13 15 
42 2614.37 129 13 11 110 13 13 
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L5187-04 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. .. . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives) . .. . 8.0 
Minimum Score... . . 0.50 I Decay Correction. . . .. . ... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.81 197 Pb-212 170 5 of 6 100.00 1. 50 
Pb-214 87 5 of 7 100.00 1.00 
Tl-208 17 6 of 9 95.51 0.96 

3 76.93 344 Pb-212 300 5 of 6 100.00 1.50 
Tl-208 17 6 of 9 95.51 0.96 
Pb-214 158 5 of 7 100.00 1. 00 

4 84.10 53 Tl-208 9 6 of 9 96.35 1. 46 
5 87.20 17 Cd-109 1 of 1 100.00 1. 50 Split 

45 87.20 164 Pb-212 164 5 of 6 100.00 1.50 AutoAdd 
6 92.81 30 Th-234 1 of 2 100.00 1. 50 Split 

44 92.81 74 AcTh-228 74 7 of 36 74.61 1. 25 AutoAdd 
8 128.85 114 AcTh-228 68 7 of 36 73.38 1. 23 

10 185.86 293 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 83.72 0.84 

11 205.22 73 Unknown 
12 209.15 94 AcTh-228 90 7 of 36 77.89 1. 28 . 

Np-239 o of 0 0.00 Decay 
13 238.57 858 Pb-212 970 5 of 6 100.00 1. 50 
14 241.59 167 Pb-214 128 5 of 7 100.00 1. 50 

La-l40 1 of 15 0.40 0.00 LowScore 
17 295.02 304 Pb-214 291 5 of 7 100.00 1. 50 
18 300.08 49 Pb-212 58 5 of 6 100.00 1. 50 
20 338.26 169 AcTh-228 174 7 of 36 77.89 1. 28 
21 351.78 473 Pb-214 572 5 of 7 100.00 1. 50 
23 463.09 49 AcTh-228 55 7 of 36 82.61 1. 33 

Sb-125 1 of 8 13.67 0.64 
24 510.90 45 Annil 1 of 1 100.00 1. 50 Split 
43 510.90 80 Tl-208 80 6 of 9 97.04 1.47 AutoAdd 
28 583.16 305 Tl-208 273 6 of 9 97.04 1. 47 
29 609.25 370 Bi-2l4 468 4 of 33 79.98 1.30 

Ru-103 1 of 2 5.92 0.06 LowScore 
30 72 6.58 24 Bi-212 1 of 13 100.00 1.50 
31 727.74 58 Unknown 

Bi-212 1 of 13 100.00 1.00 Matched 
Te-129m 1 of 2 18.72 0.19 LowScore 

34 861.39 65 Tl-208 33 6 of 9 97.04 1. 47 
35 911.15 230 AcTh-228 210 7 of 36 77.89 1. 28 
36 968.94 101 AcTh-228 132 7 of 36 82.61 1. 33 

Sb-124 1 of 13 1. 04 0.01 LowScore 
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-------------------------------------------------------------------------------

L5187-04 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


37 1120.30 96 Bi-214 84 4 of 33 77.50 1.27 

39 1460.88 2144 K-40 1 of 1 100.00 1. 50 

40 1729.29 25 Bi-214 12 4 of 33 71. 70 1. 22 

41 1764.65 79 Bi-214 64 4 of 33 75.96 1.26 

42 2614.37 110 Tl-208 141 6 of 9 100.00 1. 50 
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L5187-04 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-04 

Sample 10: SOIL/SEDI Duratek Inc Code: 1134708 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 11:29:50 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. 7.91e+002 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time .. 12480 Sec 
Sample Size . . 7.18e-001 kg Real Time .. 12492 Sec 
Collection Efficiency 1.0000 Spectrum File .1134708.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WT5SS008.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.18E-03*En A -3.49E+00 + 1.43E+02*EnA 6.59E-01] 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5187-04.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 3.28E+02 +- 1. 50E+01 * 
74.81 I. D. 
77.12 I. D. · 
87.30 I. D. · 

238.63 3.29E+02 +- 1.51E+01 3.43E+01 +* 
300.09 2.83E+02 +- 1.14E+02 3.66E+02 + 

Tl-208 Average:x 2.86E+02 +- 1.95E+01 * 
84.90 I. D. .· 

510.84 I. D. . 
583.14 3.06E+02 +- 2.59E+01 6.54E+01 +* 
860.37 5.66E+02 +- 1.76E+02 5.55E+02 +* 

2614.66 2.50E+02 +- 3.01E+01 6.69E+01 +* 
Cd-109 88.03 I. D. .· 
Th-234 92.59 8.52E+01 +- 1. 86E+02 6.18E+02 + 
AcTh-228 Average:x 3.21E+02 +- 2.36E+01 . * 

129.08 5.35E+02 +- 2.04E+02 6.64E+02 + 
209.28 3.37E+02 +- 8.97E+01 2.82E+02 +* 
338.32 3.15E+02 +- 5.40E+01 1. 64E+02 +* 
463.00 2.87E+02 +- 1.35E+02 4.40E+02 + 
911.07 3.38E+02 +- 3.28E+01 8.30E+01 +* 
969.11 2.58E+02 +- 5.64E+01 1.72E+02 +* 

93.35 I. D. · 
Ra-226 186.22 1. 33E+03 +- 2.01E+02 6.21E+02 +* 
Pb-214 Average:x 2.93E+02 +- 1.64E+01 . * 

241. 98 3.84E+02 +- 7.24E+01 2.24E+02 +* 
295.21 3.09E+02 +- 2.90E+01 7.83E+01 +* 
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L5187-04 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

351.92 2.77E+02 +- 2.07E+Ol 5.51E+Ol +* 
Annil 511.00 1.32E+01 +- 1. 51E+Ol 4.99E+01 + 
Bi-214 Average:x 2.63E+02 +- 1.78E+Ol * 

609.31 2.50E+02 +- 1.99E+Ol 5.13E+01 +* 
1120.29 2.97E+02 +- 6.66E+Ol 2.03E+02 +* 
1729.59 5.21E+02 +- 2.12E+02 6.65E+02 + 
1764.49 3.15E+02 +- 5.16E+Ol 1. 34E+02 +* 

Bi-212 727.17 7.19E+01 +- 2.94E+01 9.23E+01 + 
K-40 1460.81 1.12E+04 +- 2.48E+02 2.10E+02 +* 
Am-241 59.54 N-1.20E+01 +- 4.51E+Ol 1.52E+02L x LHROI 
Co-57 122.06 N 6.39E+OO +- 5.30E+OO 1.75E+01 x 
Ce-144 133.54 N 1.28E+01 +- 8.34E+01 2.77E+02P x PIC 
Ce-l41 145.44 N 4.73E+OO +- 1. 73E+Ol 5.84E+01 x 
Se-75 264.65 N-l.47E+01 +- 8.69E+OO 3.06E+Ol x 
Cr-51 320.08 N 7.40E+01 +- 1. 04E+02 3.51E+02 x 
1-131 364.48 N-3.64E+01 +- 9.81E+Ol 3.38E+02 x 
Sb-125 427.89 N 6.19E+00 +- 1.69E+Ol 5.75E+01 x 
Ag-108m 433.93 N-6.35E+OO +- 5.34E+OO 1.89E+01 x 
Be-7 477.59 N-l.07E+02 +- 6.55E+Ol 2.36E+02 x 
La-140 487.03 N-l.36E+01 +- 6.11E+Ol 2.12E+02 x 
Ru-l03 497.08 N-1.17E+OO +- 8.14E+OO 2.84E+01 x 
Ba-140 537.32 N 1.18E+02 +- 1. 07E+02 3.59E+02 x 
Cs-134 604.70 N-1. 33E+01 +- 2.29E+01 7.66E+01P x PIC 
Ru-106 621.84 N-3.09E+Ol +- 5.38E+Ol 1.90E+02 x 
Cs-137 661. 65 N 8.15E+OO +- 6.44E+OO 2.14E+01 x Y. 
Zr-95 724.18 N-2.06E+Ol +- 2.37E+Ol 8.43E+OIL x LHROI 
Nb-95 765.79 N 8.25E-Ol +- 1.11E+Ol 3.82E+Ol x 
Co-58 810.76 N 1.05E+OO +- 7.11E+OO 2.47E+01 x 
Mn-54 834.83 N-4.96E+00 +- 5.97E+OO 2.13E+01 x 
Ag-llOm 884.67 N 4.82E+OO +- 8.69E+OO 2.97E+Ol x 
Fe-59 1099.22 N-2.81E+Ol +- 2.l1E+01 7.60E+Ol x 
Zn-65 1115.52 N 5.03E+Ol +- 2.94E+Ol 9.65E+01P x PIC 
Co-60 1332.49 N-4.76E+OO +- 6.33E+OO 2.29E+01 x Y. 
Sb-124 1691. 02 N 1.83E-Ol +- 1.21E+Ol 4.48E+Ol x 

MEASURED TOTAL: 1.42E+04 +- 7.72E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BRG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 62.99 95.00 68 43 69 724 1. 26 Deleted 
7 99.06 149.44 34 39 64 680 1.53 Deleted 
9 154.48 233.08 27 41 67 669 1. 21 Deleted 

11 205.22 309.67 73 31 49 406 1. 53 Unknown 
15 270.17 407.70 24 15 24 142 0.70 Deleted 
16 277.21 418.32 22 21 34 237 1.17 Deleted 
19 327.64 494.44 -9 23 38 245 0.53 Deleted 
22 414.03 624.83 -6 22 37 212 0.25 Deleted 
25 523.25 789.69 -13 22 36 202 0.92 Deleted 
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-------------------------------------------------------------------------------

L5187-04 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

26 559.16 843.88 3 18 30 146 0.74 Deleted 

27 569.06 858.84 12 19 30 151 2.56 Deleted 

31 727.74 1098.34 58 15 21 87 1. 56 Qnknown 

32 768.11 1159.26 7 16 26 122 0.45 Deleted 

33 794.48 1199.08 10 18 30 148 0.50 Deleted 

38 1377.71 2079.37 14 12 18 50 2.52 Deleted 


=============================================================================-= 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

46 59.54 89.79 -12N 45 75 514 1. 24 NET< CL 
LHRoi 

47 122.06 184.15 38N 31 51 477 1. 29 NET< CL 
48 133.54 201.48 10N 63 103 1150 1.30 NET< CL 

PIC 
49 145.44 219.44 8N 31 51 459 1. 31 NET< CL 
50 264.65 399.37 -40N 24 40 298 1.39 NET< CL 
51 320.08 483.04 16N 22 35 214 1. 43 NET< CL 
52 364.48 550.05 -8N 21 34 201 1. 46 NET< CL 
53 427.89 645.76 7N 20 32 174 1. 50 NET< CL 
54 433.93 654.88 -23N 19 33 181 1. 51 NET< CL 
55 477.59 720.77 -27N 17 29 141 1. 53 NET< CL 
56 487.03 735.02 -4N 17 29 139 1. 54 NET< CL 
57 497.08 750.19 -2N 15 24 118 1. 55 NET< CL 
58 537.32 810.93 17N 16 25 120 1. 57 NET< CL 
59 604.70 912.63 -40N 70 l15 306 1. 62 NET< CL 

PIC 
60 621. 84 938.50 -9N 16 26 127 1.63 NET< CL 
61 661. 65 998.58 21N 17 26 127 1. 66 NET< CL 
62 724.18 1092.96 -18N 21 35 116 1. 70 NET< CL 

LHRoi 
63 765.79 1155.77 IN 16 26 121 1. 73 NET< CL 
64 810.76 1223.64 2N 14 22 91 1. 76 NET< CL 
65 834.83 1259.97 -12N 14 24 110 1. 77 NET< CL 
66 884.67 1335.20 8N 14 23 100 1. 81 NET< CL 
67 1099.22 1659.03 -21N 15 27 123 1. 95 NET< CL 
68 1115.52 1683.64 50N 29 47 202 1. 96 PIC 
69 1332.49 2011.12 -9N 12 20 76 2.10 NET< CL 
70 1691. 02 2552.27 ON 7 11 21 2.34 NET< CL 
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LS1B7-04 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEE K ERA N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 11:29:50 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. . 7.91E+02 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 12480 Sec 
Sample Size .. .... 7.1BE-Ol kg Real Time . . 12492 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .113470B. spc 

Detector #: 8 
Energy(keV)= 0.05 + O.663*Ch + 0.OOE+00*Ch A 2 + 0.OOE+OO*Ch A 3 04/23/2003 
FWHM(keV) 1.19 + O.002*En + 6.36E-04*EnA2 + 6.36E-04*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT5SS00B.EFF (450 ml Sand in a WAT5 1.6 g/cc)­
Eff.=l/[ 5.1Be-03*EnA-3.4ge+00 + 1.43e+02*EnA 6.5ge-01] 02/09/1998 

Library File: SOILA.LIB LSF File: L51B7-04.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 3.2BE+02 1.50E+01 < 3.43E+01 1.66E+01 9.97E-01 MEAS + YES 
TI-20B 2.86E+02 1. 95E+01 < 6.54E+01 3.04E+01 1.00E+OO MEAS + YES 
Th-234 a.52E+01 1.B6E+02 < 6.1BE+02 3.05E+02 1. OOE+OO MEAS + YES 
AcTh-228 3.21E+02 2.36E+01 < a.30E+01 3.95E+01 1.00E+OO MEAS + YES 
Ra-226 1. 33E+03 2.01E+02 < 6.21E+02 3.04E+02 1. OOE+OO MEAS + YES 
Pb-214 2.93E+02 1.64E+01 < 5.51E+01 2.68E+01 1. OOE+OO MEAS + YES 
Annil 1. 32E+01 1. SlE+01 < 4.99E+01 2.4SE+01 9.39E-01 MEAS + YES 
Bi-214 2.63E+02 1.78E+Ol < 5.13E+Ol 2.47E+01 1.00E+00 MEAS + YES 
Bi-212 7.19E+Ol 2.94E+01 < 9.23E+01 4.21E+Ol 1.OOE+00 MEAS + YES 
K-40 1.12E+04 2.48E+02 < 2.10E+02 9.81E+Ol 1.00E+OO MEAS + YES 
Am-241 -1. 20E+Ol 4.51E+01 < 1.52E+02 7.46E+Ol 1.00E+00 NET YES 
Co-57 6.39E+OO S.30E+00 < 1. 75E+01 8.S5E+OO 9.19E-Ol NET YES 
Ce-144 1. 28E+01 8.33E+01 < 2.78E+02 1. 37E+02 9.23E-Ol NET YES 
Ce-141 4.73E+00 1. 74E+01 < 5.83E+01 2.B4E+Ol 4.94E-01 NET YES 
Se-75 -1. 47E+Ol 8.69E+OO < 3.06E+01 1. 48E+01 B.26E-01 NET YES 
Cr-51 7.40E+01 1.04E+02 < 3.51E+02 1.69E+02 4.38E-Ol NET YES 
1-131 -3.64E+01 9.81E+Ol < 3.38E+02 1.63E+02 S.79E-02 NET YES 
Sb-125 6.19E+OO 1. 69E+01 < 5.75E+Ol 2.76E+Ol 9.78E-Ol NET YES 
Ag-108m -6.35E+OO 5.34E+OO < 1.89E+Ol 9.06E+OO 9.99E-Ol NET YES 
Be-7 -1.07E+02 6.55E+01 < 2.36E+02 1. 13E+02 6.51E-Ol NET YES 
La-140 -1.36E+01 6.12E+Ol < 2.12E+02 1. 01E+02 1. 67E-Ol NET YES 
Ru-103 -1.17E+OO B.14E+OO < 2.B4E+01 1. 35E+Ol 5.59E-Ol NET YES 
Ba-140 1.1BE+02 1.07E+02 < 3.59E+02 1.70E+02 1.67E-Ol NET YES 
Cs-134 -1.33E+Ol 2.29E+01 < 7.66E+Ol 3.78E+Ol 9.70E-01 NET YES 
Ru-106 -3.09E+Ol 5.38E+Ol < 1.90E+02 9.01E+Ol 9.40E-Ol NET YES 
Cs-137 B.lSE+OO 6.44E+OO < 2.14E+Ol 1.02E+Ol 9.9BE-Ol NET YES 
Zr-95 -2.06E+Ol 2.37E+Ol < 8.43E+Ol 4.06E+01 6.99E-Ol NET YES 
Nb-95 8.2SE-Ol 1.llE+Ol < 3.82E+Ol 1. S2E+Ol 5.20E-Ol NET YES 
Co-58 1.OSE+OO 7.11E+OO < 2.47E+Ol 1.16E+Ol 7.24E-01 NET YES 
Mn-54 4.96E+OO S.97E+OO < 2.13E+Ol 1. OlE+01 9.29E-Ol NET YES 
Ag-llOm 4.B2E+OO 8.69E+OO < 2.97E+Ol 1. 40E+Ol 9.12E-01 NET YES 
Fe-59 -2.B1E+01 2.l1E+Ol < 7.60E+01 3.62E+Ol 5.99E-Ol NET YES 
Zn-65 5.03E+Ol 2.94E+Ol < 9.65E+Ol 4.69E+Ol 9.l0E-Ol NET YES 
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L5l87-04 analyzed by emm146l on 04/23/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Co-60 -4.76E+OO 6.33E+OO < 2.29E+Ol 1.07E+Ol 9.88E-Ol NET YES 
Sb-124 1.83E-Ol 1.21E+Ol < 4.48E+Ol 1.99E+Ol 6.83E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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----------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 


· CLllNT INFORMATION 

Lab Sample Number: ..:L;;;::5",,"1.::..87,-~.::..05___________ Count by Date: _________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~---------------
(If required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS·A0300-5 

Collect Start Daternme: 

Collect Stop Daternme: -'0.;;:.3,.;;;;-2;..;.1-.,.;;;0..,;;.3...;.1:;;;.;2:;.;;.00"'--______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolidlSedlmentlSoli 

_____ g/mLDensity: Total Sample Weight: -----9 
(if required) (if required) 

Total Sample Weight: Wet Weight: -------g -----g
(if required) 

Dry Weight:Aliquot Weight: -------g -----9 

Aliquot Weight: .......Ct""""Ct::...L1'...J..7__ 9 
VegetatlonlDrled Aquatic Animals Data 

Filter/Smear DataWet Weight: -------g 
Volume:Dry Weight: -----9 
Units:

Aliquot Weight: -----g 

Sample Geometry: 

Work Group 10: WG5177 Run 10: 

COUNTING INFORMATION 

Count Daternme: DetNo.:n Spectrum No.: II 16 ~O) 
Counted by: 

Recount Datemme: ~DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 

http:L;;;::5",,"1.::..87


Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5187-0S 
BMS-A0300-S 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

03/21/03 12;00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

669.7 

669.7 
.6697 

WTS5 
SOILA.LIB 
EMPTY 

f' 
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-------------------------------------------------------------------------------

L5187-05 analyzed by emm1461 on 04/23/2003 
******************************************************************************* , 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. , 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

**************************************************:;**********~************ 

LSN: L5187-05 ~ S 
Sample 10: SOIL/SEDI Duratek Inc Code: 1136903 

---------------------------------------~-------------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/23/2003 16:37:59 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time .. 7.97E+002 Hrs 
Buildup Time. . O. OOE+OOO Hrs/l Live Time 20000 Sec 
Sample Size.. . ... 6.70E-D01 kg I Real Time .. . 20010 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .. . . .1136903. spc 

Detector #: 3 (Canberra sn 10923049 det#3) 
Energy(keV}= 0.10 + 0.661*Ch + 0.OOE+00*Ch A 2 + 0.00E+OO*Ch A 3 04/23/2003 
FWHM(keV) 0.84 + O.OOl*En + 7.91E-04*EnA2 + 0.OOE+OO*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

===============================================~=============================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 62.88 94.92 138 53 86 1248 1.18 
2 74.22 112.06 455 42 60 800 0.97 a 
3 76.49 115.49 687 45 60 800 0.77 b 
4 83.83 126.59 134 46 73 996 1. 25 a 
5 86.57 130.73 311 53 83 1162 1. 43 b Wide Pk 
6 89.36 134.94 186 41 64 830 0.99 c 
7 92.41 139.56 450 54 83 1162 1. 51 d Wide Pk 
8 104.56 157.92 12 44 72 947 0.16 NET< CL 
9 120.90 182.63 92 43 69 871 1. 36 a 

10 122.02 184.33 43 26 42 436 0.63 b 
11 128.53 194.16 58 38 62 775 0.86 NET< CL 
12 139.08 210.12 36 47 77 1006 0.66 NET< CL 
13 153.26 231. 54 37 45 74 937 1. 51 a NET< CL 

Wide Pk 
14 158.95 240.15 51 36 58 669 1. 09 b NET< CL 
15 185.29 279.97 314 46 70 841 1. 21 
16 208.68 315.33 87 37 59 641 0.93 
17 238.07 359.77 1172 44 47 441 1. 03 a 
18 241.03 364.25 292 40 60 617 1. 51 b Wide Pk 
19 269.97 408.00 67 38 62 604 1. 26 
20 277.54 419.44 -3 37 61 596 0.08 NET< CL 
21 294.54 445.15 364 31 39 310 1. 00 a 
22 299.60 452.78 101 26 39 310 1. 08 b 
23 327.19 494.50 42 27 44 352 0.68 NET< CL 
24 337.79 510.53 200 31 45 377 1. 21 
25 351.37 531. 06 722 39 46 359 1.18 
26 358.01 541.10 -2 28 46 364 0.10 NET< CL 
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-------------------------------------------------------------------------------

L5187-05 analyzed by emm1461 on 04/23/2003 
=============================================================================== , 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 447.23 675.98 34 18 29 184 0.90 a 
28 451.06 681.77 20 15 24 138 0.68 b NET< CL 
29 462.19 698.60 55 25 40 294 1. 08 
30 510.40 771. 49 331 32 43 287 2.16 Wide Pk 
31 582.67 880.73 362 30 38 210 1. 32 
32 608.76 920.19 510 32 38 213 1. 46 
33 661.18 999.44 3360 61 33 175 1. 62 
34 72 6.93 1098.84 45 17 26 118 0.93 
35 755.13 1141.46 18 16 25 101 0.71 NET< CL 
36 795.20 1202.05 29 19 29 120 1. 05 NET< CL 
37 835.51 1262.98 30 18 29 122 1.15 
38 910.69 1376.65 237 22 27 119 1. 61 
39 964.61 1458.16 35 11 16 56 1.17 a 
40 968.51 1464.06 151 16 18 68 1. 40 b 
41 1119.66 1692.57 112 19 26 102 1. 67 
42 1173.01 1773.23 50 18 28 121 1. 41 
43 1332.44 2014.25 40 15 23 75 2.87 Wide Pk 
44 1376.51 2080.89 30 13 20 60 1. 68 
45 1460.50 2207.86 1573 41 16 46 2.21 
46 1764.37 2667.25 77 12 14 30 2.11 
47 2203.87 3331.69 23 8 10 16 3.61 
48 2614.24 3952.10 153 13 6 6 3.71 
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L5187-05 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. .. EMPTY03.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 62.88 138 53 86 54 54 88 NET<CL 
2 74.22 455 42 60 403 43 62 
3 76.49 687 45 60 644 45 62 
4 83.83 134 46 73 95 47 75 
5 86.57 311 53 83 285 53 83 
6 89.36 186 41 64 170 42 65 
7 92.41 450 54 83 267 55 86 

11 128.53 58 38 62 52 39 63 NET<CL 
12 139.08 36 47 77 28 47 77 NET<CL 
15 185.29 314 46 70 221 47 73 
16 208.68 87 37 59 79 37 59 
17 238.07 1172 44 47 1104 45 49 
18 241.03 292 40 60 278 41 61 
19 269.97 67 38 62 64 39 63 
20 277.54 -3 37 61 -1 38 62 NET<CL 
21 294.54 364 31 39 344 31 41 
24 337.79 200 31 45 178 31 47 
25 351. 37 722 39 46 680 39 48 
29 462.19 55 25 40 53 26 40 
30 510.40 331 32 43 49 32 52 NET<CL 
31 582.67 362 30 38 345 30 39 
32 608.76 510 32 38 467 33 40 
34 726.93 45 17 26 39 18 27 
38 910.69 237 22 27 224 23 28 
40 968.51 151 16 18 146 17 19 
411119.66 112 19 26 107 19 26 
45 1460.50 1573 41 16 1550 41 19 
46 1764.37 77 12 14 70 12 15 
48 2614.24 153 13 6 138 13 9 
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L5187-05 analyzed by emm1461 on 04/23/2003 
*******************************************************************************, 

SEEKER LIB R A R Y SEA R C H RES U L T S version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . . . . .. SOILA.LIB (Soil/Sediment Liprary (Kocher 04/08/94» 

__1____________________________________________________________________________ _ 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) . . . .. 8.0 
Minimum Score. .... 0.50 I Decay Correction. . . . .. .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.22 403 Pb-212 302 5 of 6 100.00 1. 50 
Tl-208 19 5 of 9 81. 78 0.82 
Pb-214 162 5 of 7 97.33 0.97 
Tl-208 33 5 of 9 81. 78 0.82 

3 76.49 644 Pb-212 519 5 of 6 100.00 1. 50 
Pb-214 162 5 of 7 97.33 0.97 
Pb-212 302 5 of 6 100.00 1. 00 
Tl-208 33 5 of 9 81. 78 0.82 
Pb-214 284 5 of 7 100.00 1. 00 

4 83.83 95 Tl-208 17 5 of 9 81. 78 1.32 
5 86.57 285 Pb-212 271 5 of 6 100.00 1.50 

Tl-208 17 5 of 9 81. 78 0.82 Matched 
Cd-109 1 of 1 100.00 1.50 Matched 

6 89.36 170 Cd-109 1 of 1 100.00 1. 50 
7 92.41 156 Th-234 1 of 2 58.74 0.59 Split 

51 92.41 111 AcTh-228 111 9 of 36 76.43 1.26 AutoAdd 
9 120.90 92 Se-75 1 of 5 10.38 0.60 

Co-57 1 of 4 100.00 1.50 Matched 
10 122.02 43 Co-57 1 of 4 100.00 1.50 

Se-75 1 of 5 12.31 0.62 
15 185.29 221 Ra-226 1 of 1 100.00 1.50 

U-235 1 of 3 100.00 1.00 
16 208.68 79 AcTh-228 119 9 of 36 88.11 1.38 

Np-239 o of 0 0.00 Decay 
17 238.07 1104 Pb-212 1436 5 of 6 100.00 1. 00 
18 241.03 278 Pb-214 174 5 of 7 100.00 1. 50 

La-l40 1 of 15 0.40 0.00 LowScore 
19 269.97 64 AcTh-228 80 9 of 36 88.11 1. 38 
21 294.54 344 Pb-214 417 5 of 7 100.00 1. 50 
22 299.60 101 Pb-212 76 5 of 6 100.00 1. 50 
24 337.79 178 AcTh-228 217 9 of 36 88.11 1. 38 
25 351.37 680 Pb-214 1028 5 of 7 100.00 1. 50 
27 447.23 34 Ag-110m 1 of 15 1.16 0.51 
29 462.19 53 AcTh-228 63 9 of 36 88.11 1. 38 

Sb-125 1 of 8 13.67 0.64 
31 582.67 345 Tl-208 408 5 of 9 82.36 1. 32 
32 608.76 467 Bi-214 533 5 of 33 83.41 1. 33 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc a of 0 0.50 
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-------------------------------------------------------------------------------

L5187-05 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


33 661.18 3360 Cs-137 1 of 1 100.00 1.50 

34 726.93 39 Bi-212 1 of 13 100.00 1.50 

37 835.51 15 Mn-54 1 of 1 100.00 1. 50 Split 

50 835.51 15 AcTh-228 15 9 of 36 77.22 1. 27 AutoAdd 

38 910.69 224 AcTh-228 228 9 of 36 83.34 1. 33 

39 964.61 35 AcTh-228 41 9 of 36 88.11 1. 38 

40 968.51 146 AcTh-228 123 9 of 36 83.34 1. 33 


Sb-124 1 of 13 1. 04 0.01 LowScore 
41 1119.66 107 Bi-214 94 5 of 33 79.78 1. 30 
42 1173.01 6 Cs-Sum . . . 1 of 6 16.67 0.67 Split 
49 1173.01 44 Co-60 44 2 of 2 100.00 1.50 AutoAdd 
43 1332.44 40 Co-60 45 2 of 2 100.00 1.50 
44 1376.51 30 Bi-214 22 5 of 33 79.78 1. 30 
45 1460.50 1550 K-40 1 of 1 100.00 1. 50 
46 1764.37 70 Bi-214 68 5 of 33 81. 45 1. 31 
47 2203.87 23 Bi-214 18 5 of 33 79.78 1. 30 
48 2614.24 138 Tl-208 118 5 of 9 82.36 1.32 
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L5187-05 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-05 

Sample ID: SOIL/SEDI Duratek Inc Code: 1136903 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 16:37:59 
Sampling Stop: 03/21/2003 12:00:00 Decay Time .. 7.97e+002 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time .. 20000 Sec 
Sample Size . . • 6.70e-001 kg Real Time . . . 20010 Sec 
Collection Efficiency 1.0000 Spectrum File .1136903. spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 3 (Canberra sn 10923049 det#3) 
Efficiency File: WT5SS003.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=1/[3.20E-02*EnA -2.77E+00 + 2.47E+02*EnA 8.30E-01] 04/30/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: .......L5187-05.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 3.86E+02 +- 1.55E+01 * 
74.81 1. D. 
77.12 1.D. 
87.30 I.D. 

238.63 3.84E+02 +- 1. 56E+01 3.53E+01 +* 
300.09 5.47E+02 +- 1. 40E+02 4.41E+02 +* 

Tl-208 Average:x 3.87E+02 +- 2.49E+01 * 
84.90 I.D. 

583.14 3.63E+02 +- 3.17E+01 8.48E+Ol +* 
2614.66 4.27E+02 +- 4.03E+01 6.61E+Ol +* 

Cd-109 88.03 I. D. 
Th-234 92.59 3.37E+02 +- 2.05E+02 6.75E+02 + 
8e-75 Average:x 5.98E+OO +- 8.64E+00 

121. 11 7.30E+01 +- 3.39E+01 1.11E+02 + 
264.65 N 1. 30E+OO +- 8.94E+OO 3.03E+Oll x lbase 

Co-57 122.06 5.94E+OO +- 3.66E+OO 1. 20E+Ol + 
Ra-226 186.22 8.79E+02 +- 1. 85E+02 5.89E+02 +* 
AcTh-228 Average:x 3.66E+02 +- 2.44E+01 * 

209.28 2.52E+02 +- 1.19E+02 3.88E+02 + 
270.23 3.02E+02 +- 1.84E+02 6.05E+02 + 
338.32 3.19E+02 +- 5.61E+01 1. 72E+02 +* 
463.00 3.17E+02 +- 1.53E+02 4.98E+02 + 
835.50 3.76E+02 +- 6.34E+02 2.13E+03 + 
911. 07 3.73E+02 +- 3.77E+01 9.77E+01 +* 
964.60 3.27E+02 +- 1. 04E+02 3.17E+02 +* 
969.11 4.28E+02 +- 4.84E+01 1.17E+02 +* 
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L5187-05 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

93.35 I. D. 
Pb-214 Average:x 3.74E+02 +- 1.73E+Ol * 

241.98 5.82E+02 +- 8.51E+01 2.61E+02 +* 
295.21 3.27E+02 +- 2.97E+Ol 8.10E+01 +* 
351.92 3.85E+02 +- 2.21E+Ol 5.56E+Ol +* 

Ag-110m 884.67 N 3.48E+OO +- 7.99E+OO 4.10E+01 x 
446.80 I. D. 

Bi-214 Average:x 3.44E+02 +- 2.05E+01 * 
609.31 3.34E+02 +- 2.33E+01 5.92E+Ol +* 

1120.29 3.88E+02 +- 6.88E+01 2.00E+02 +* 
1377.67 4.74E+02 +- 2.12E+02 6.80E+02 + 
1764.49 3.56E+02 +- 6.20E+01 1.62E+02 +* 
2204.22 4.38E+02 +- 1.48E+02 4.36E+02 + 

Cs-137 661. 65 1.40E+03 +- 2.56E+01 2.88E+01 +* 

Bi-212 727.17 1.27E+02 +- 5.72E+Ol 1.85E+02 + 

Mn-54 834.83 7.01E+OO +- 1.46E+01 4.90E+01 + 

Cs-Sum 1174.01 I. D. 

Co-60 Average: x 2.56E+01 +- 8.48E+OO * 


1332.49 2.S6E+01 +- 9.65E+OO 3.06E+01 + 
1173.22 2.56E+01 +- 1.78E+01 5.87E+Ol + 

K-40 1460.81 9.91E+03 +­ 2.62E+02 2.57E+02 +* 
Am-241 59.54 N 3.74E+Ol +- 1. 90E+01 6.21E+Oll x lbase 
Ce-144 133.54 N-2.12E+01 +­ 3.45E+01 1. 18E+02 x 
Ce-141 145.44 N-2.91E+01 +­ 1. 74E+Ol 5.99E+Ol x 
Cr-51 320.08 N 4.95E+Ol +­ 1.06E+02 3.58E+02 x 
1-131 364.48 N-4.32E+Ol +­ 1.04E+02 3.57E+02 x 
Sb-125 427.89 N 1.12E+Ol +­ 2.03E+01 6.84E+01 x 
Ag-I08m 433.93 N 1.14E+01 +­ 6.60E+OO 2.17E+01 x 
Be-7 477.59 N-4.00E+01 +­ 8.84E+01 3.05E+02 x 
La-140 487.03 N 1.10E+02 +­ 7.55E+01 2.49E+02 x 
Ru-l03 497.08 N-1.52E+01 +­ 1.07E+01 3.81E+01 x 
Ba-140 537.32 N 7.97E+01 +­ 1.31E+02 4.42E+02 x 
Cs-134 604.70 N-1.87E+01 +­ 2.53E+Ol 8.46E+OIP x PIC 
Ru-106 621.84 N 3.65E+OO +­ 5.88E+01 2.03E+02 x 
Zr-95 724.18 N 2.67E+Ol +­ 2.96E+01 9.69E+01L x LHROI 
Nb-95 765.79 N 5.15E-01 +­ 1. 22E+Ol 4.21E+01 x 
Co-58 810.76 N 1.43E+01 +­ 7.91E+OO 2.58E+Ol x 
Fe-59 1099.22 N-3.20E+Ol +­ 2.10E+01 7.72E+01 x 
Zn-65 1115.52 N-2.14E+01 +­ 3.16E+01 1.08E+02P x PIC 
Sb-124 1691. 02 N-1. 61E+Ol +- 1.44E+01 5.77E+01 x 

MEASURED TOTAL: 1.46E+04 +- 8.73E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM, or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 62.88 94.92 54 54 88 1248 1.18 Deleted 
8 104.56 157.92 12 44 72 947 0.16 Deleted 

11 128.53 194.16 52 39 63 775 0.86 Deleted 
Page 007 



L5187-05 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=====;========================================================================= 

12 139.08 210.12 28 47 77 1006 0.66 Deleted 
13 153.26 231.54 37 45 74 937 1. 51 Deleted 
14 158.95 240.15 51 36 58 669 1. 09 Deleted 
20 277.54 419.44 -1 38 62 596 0.08 Deleted 
23 327.19 494.50 42 27 44 352 0.68 Deleted 
26 358.01 541.10 -2 28 46 364 0.10 Deleted 
28 451.06 681.77 20 15 24 138 0.68 Deleted 
30 510.40 771.49 49 32 52 287 2.16 Deleted 
35 755.13 1141.46 18 16 25 101 0.71 Deleted 
36 795.20 1202.05 29 19 29 120 1. 05 Deleted 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

--------------------------------_._--------------------------------------------­
52 59.54 89.86 64N 33 52 599 0.90 LBase 
53 133.54 201. 74 -19N 31 51 588 0.96 NET< CL 
54 145.44 219.73 -61N 36 61 725 0.97 NET< CL 
55 264.65 399.95 4N 26 43 374 1. 07 NET< CL 

LBase 
56 320.08 483.75 lIN 23 38 289 1.12 NET< CL 
57 364.48 550.88 -9N 22 37 269 1.16 NET< CL 
58 427.89 646.74 13N 24 38 272 1. 21 NET< CL 
59 433.93 655.87 41N 24 38 261 1. 21 
60 477.59 721.88 -10N 22 37 250 1. 25 NET< CL 
61 487.03 736.15 30N 21 33 197 1. 26 NET< CL 
62 497.08 751.34 -27N 19 32 194 1. 26 NET< CL 
63 537.32 812.18 lIN 18 29 157 1. 30 NET< CL 
64 604.70 914 .04 -54N 73 121 359 1. 35 NET< CL 

PIC 
65 621. 84 939.96 IN 16 26 129 1. 37 NET< CL 
66 724.18 1094.68 21N 24 37 111 1. 45 NET< CL 

LHRoi 
67 765.79 1157.58 IN 16 26 114 1. 48 NET< CL 
68 810.76 1225.57 25N 14 21 74 1. 52 
69 884.67 1337.31 5N 12 19 71 1. 58 NET< CL 
70 1099.22 1661.67 -20N 13 23 96 1. 75 NET< CL 
71 1115.52 1686.31 18N 27 45 193 1. 77 NET< CL 

PIC 
72 1691.02 2556.36 -7N 6 11 23 2.23 NET< CL 
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L5187-05 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 16:37:59 
Sampling Stop: 03/21/2003 12:00:00 Decay Time .. 7.97E+02 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 20000 Sec 
Sample Size .. .... 6.70E-Ol kg Real Time . . . 20010 Sec 
Collection Efficiency . . 1.0000 Spectrum File . .1136903. spc 

Detector #: 3 
Energy(keV)= 0.10 + 0.661*Ch + 0.00E+OO*ChA2 + O.OOE+OO*Ch A 3 04/23/2003 
FWHM(keV) = 0.84 + O.OOl*En + 7.91E-04*EnA2 + 7.91E-04*EnA3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WTSSS003.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 3.20e-02*EnA-2.77e+00 + 2.47e+02*EnA 8.30e-Ol] 04/30/1998 

Library File: SOILA.LIB LSF File: L5187-05.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 3.86E+02 1. 55E+Ol < 3.53E+01 1.72E+01 1.OOE+00 MEAS + YES 
Tl-208 3.87E+02 2.49E+01 < 6.61E+01 2.89E+01 1. OOE+OO MEAS + YES 
Th-234 3.37E+02 2.05E+02 < 6.75E+02 3.35E+02 1.00E+00 MEAS + YES 
Se-75 5.98E+00 8.65E+00 < 3.02E+01 1. 47E+Ol 8.25E-01 MEAS + YES 
Co-57 5.94E+OO 3.66E+00 < 1.21E+01 5.84E+00 9.18E-01 MEAS + YES 
Ra-226 8.79E+02 1.85E+02 < 5.89E+02 2.89E+02 1.00E+00 MEAS + YES 
AcTh-228 3.66E+02 2.44E+Ol < 9.77E+01 4.66E+01 1.00E+OO MEAS + YES 
Pb-214 3.74E+02 1.74E+01 < 5.56E+01 2.70E+01 1.00E+OO MEAS + YES 
Ag-llOm 3.48E+00 7.99E+OO < 4.10E+Ol 1.96E+Ol 9.l2E-01 NET YES 
Bi-214 3.44E+02 2.05E+Ol < 5.92E+01 2.86E+Ol 1.00E+00 MEAS + YES 
Cs-l37 1.40E+03 2.56E+01 < 2.88E+01 1.38E+Ol 9.98E-Ol MEAS + YES 
Bi-212 1. 27E+02 5.72E+01 < 1.8SE+02 8.80E+Ol 1.00E+OO MEAS + YES 
Mn-54 7.01E+OO 1.46E+Ol < 4.90E+Ol 2.39E+01 9.29E-01 MEAS + YES 
Co-60 2.56E+Ol 8.48E+OO < 3.05E+Ol 1. 44E+Ol 9.88E-01 MEAS + YES 
K-40 9.91E+03 2.62E+02 < 2.58E+02 1.20E+02 1.OOE+OO MEAS + YES 
Am-241 3.74E+Ol 1. 90E+Ol < 6.20E+Ol 3.02E+Ol 1.OOE+OO NET YES 
Ce-144 -2.11E+01 3.45E+01 < 1.18E+02 5.73E+Ol 9.22E-Ol NET YES 
Ce 141 -2.91E+Ol 1.74E+01 < 5.99E+Ol 2.93E+Ol 4.91E-01 NET YES 
Cr-51 4.95E+01 1. 06E+02 < 3.58E+02 1.73E+02 4.35E-Ol NET YES 
I-l31 -4.32E+01 1.04E+02 < 3.57E+02 1.72E+02 5.66E-02 NET YES 
Sb-125 1.12E+Ol 2.03E+01 < 6.84E+Ol 3.30E+Ol 9.77E-Ol NET YES 
Ag-108m 1.14E+Ol 6.60E+OO < 2.16E+01 1. 04E+01 9.99E-01 NET YES 
Be-7 -4.00E+Ol 8.84E+01 < 3.05E+02 1.47E+02 6.49E-Ol NET YES 
La-140 1.10E+02 7.5SE+Ol < 2.49E+02 1. 20E+02 1.64E-01 NET YES 
Ru-103 -1.52E+01 1. 07E+Ol < 3.81E+Ol 1. 83E+Ol 5.56E-Ol NET YES 
Ba-140 7.97E+Ol 1.31E+02 < 4.42E+02 2.11E+02 1.64E-Ol NET YES 
Cs-134 -1.87E+01 2.53E+01 < 8.46E+01 4.18E+Ol 9.70E-01 NET YES 
Ru-106 3.65E+00 5.88E+Ol < 2.03E+02 9.65E+01 9.39E-01 NET YES 
Zr-95 2.67E+01 2.96E+Ol < 9.69E+01 4.68E+01 6.97E-Ol NET YES 
Nb-95 5.1SE-Ol 1. 22E+Ol < 4.21E+Ol 2.00E+01 5.18E-Ol NET YES 
Co-58 1. 43E+01 7.91E+00 < 2.58E+Ol 1. 21E+01 7.22E-Ol NET YES 
Fe-59 -3.20E+Ol 2.10E+Ol < 7.72E+01 3.65E+Ol 5.96E-Ol NET YES 
Zn-65 -2.14E+01 3.16E+01 < 1.08E+02 5.26E+01 9.l0E-Ol NET YES 
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L5187-05 analyzed by emm1461 on . 04/23/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Sb-124 -1.61E+Ol 1.44E+Ol < 5.77E+Ol 2.57E+Ol 6.82E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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-------- ----------------------------------------------------------------------

L5187-05 analyzed by emm1461 on 05/02/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1,7,9, 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-05 

Sample ID: SOIL/SEDI Duratek Inc Code: 1227306 

---------------------------------------~-------------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 05/02/2003 17:43:27 
Sampling Stop: 03/21/2003 12:00:00 I pecay Time, l,OlE+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Y Live Time , 40000 Sec 
Sample Size .. ..,. 6.70E-001 kg I Real Time , 40037 Sec 
Collection Efficiency. , ,. 1,0000 I Spc, File, , ,1227306,spc 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Energy{keV)= 0.23 + 0.662*Ch + 0.00E+00*Ch A 2 + O,OOE+00*Ch A 3 05/02/2003 
FWHM(keV) 1,40 + -O,060*En + 3,59E-03*EnA2 +-3,97E-05*En A 3 03/04/2003 

Where En = Sqrt(Energy in keV} 

Search Sensitivity: 1,00 I Sigma Multiplier: 1,00 I Search Start/End: 75/4000 

======:======================================================================== 
PEAK SEARCH RESULTS 

=========~===================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C,L. BKG FWHM 
# ( keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 52.20 78.53 -25122 897 1499 28616 498.24 NET< CL 
Wide Pk 

2 63.41 95.47 433 81 128 2813 1. 03 
3 74.95 112.91 965 87 134 3059 1. 43 a 
4 77.16 116.26 1241 64 89 1748 0,86 b 
5 84,39 127,18 324 62 98 1933 1.17 a 
6 87,17 131,38 667 81 126 2707 1. 47 b 
7 89.91 135,52 434 71 112 2320 1. 24 c 
8 92,78 139.86 1625 79 112 2320 1. 36 d 
9 99,25 149.64 71 43 69 1160 0,56 e 

10 121. 81 183.73 132 84 136 2935 1. 05 NET< CL 
11 128,97 194,55 59 67 110 2245 0.46 NET< CL 
12 143,63 216,71 132 74 119 2434 0,84 
13 163,66 246,97 37 78 128 2584 0,54 NET< CL 
14 185,96 280.67 971 83 127 2561 1. 24 
15 197,01 297,38 110 61 98 1782 1. 35 a 
16 198,30 299,32 131 61 98 1782 1. 24 b 
17 209.60 316,40 250 75 121 2316 1,28 
18 238.66 360,32 3147 77 88 1428 1. 21 a 
19 241,75 364,98 750 72 110 1904 1. 70 b Wide, Pk 
20 270.31 408.15 296 61 96 1471 1. 73 a Wide Pk 
21 274,91 415.09 90 42 68 919 1. 02 b 
22 277.42 418,89 213 72 115 1838 2.11 c Wide Pk 
23 295.20 445.76 955 51 67 893 1.12 a 
24 300,03 453.05 211 43 67 893 1. 07 b 
25 328,08 495.44 156 51 82 1150 1. 43 
26 338.22 510,77 562 59 89 1252 1. 48 
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L5187-05 analyzed by emm1461 on 05/02/2003 
========~====================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. EKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
----------------------------------------------------------~-- ------~----------

27 351.95 531.53 1818 69 89 1248 1. 53 
28 409.74 618.85 76 50 81 1045 0.90 NET< CL 
29 462.92 699.21 118 55 89 1164 0.67 
30 510.85 771.65 1188 62 84 983 2.18 Wide Pk 
31 583.24 881.05 1134 52 64 612 1. 41 
32 609.29 920.42 1552 54 61 599 1. 63 
33 661.73 999.66 10290 107 54 498 1. 66 
34 727.52 1099.08 247 34 49 396 1. 68 
35 768.03 1160.31 175 33 50 405 1. 90 
36 786.31 1187.94 86 30 47 369 2.24 a 
37 794.91 1200.93 112 20 28 184 1.13 b 
38 860.68 1300.32 191 34 52 396 2.05 
39 911.23 1376.71 855 40 44 320 1. 64 
40 934.02 1411.15 68 28 44 312 1. 94 
41 964.72 1457.54 181 28 40 281 1. 92 a 
42 969.13 1464.20 416 30 37 250 1. 73 b 
43 1000.91 1512.24 68 30 47 338 2.44 
44 1120.45 1692.88 326 34 48 352 1. 99 
45 1173.34 1772.81 233 36 53 395 2.92 Wide Pk 
46 1238.13 1870.72 114 28 43 344 2.57 
47 1281.43 1936.16 31 22 35 229 2.37 NET< CL 
48 1332.75 2013.72 154 26 38 228 2.14 
49 1377.79 2081.79 51 18 28 144 1. 62 
50 1408.62 2128.37 41 19 30 156 1. 71 
51 1460.94 2207.44 5332 75 29 136 2.37 
52 1509.19 2280.35 25 15 23 92 1. 82 
53 1588.15 2399.68 -3 15 25 125 0.12 NET< CL 
54 1620.57 2448.66 41 14 20 67 2.68 a 
55 1630.74 2464.04 50 11 15 45 1. 83 b 
56 1729.60 2613.44 65 14 19 64 2.59 
57 1764.61 2666.35 289 22 22 73 2.54 
58 1847.85 2792.15 20 13 20 70 2.03 
59 2103.49 3178.46 58 16 23 75 3.28 
60 2204.29 3330.80 68 15 21 67 1. 99 
61 2614.58 3950.83 493 24 14 34 2.95 
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L5187-05 analyzed by emm1461 on 05/02/2003 
******************************************************************************* 

SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. .. . EMPTY06.BKG (BKG Framatome ANP) 

===========================;=================;================================= 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 52.20 -25122 897 1499 -18947 920 1530 NET<CL 
2 63.41 433 81 128 -58 83 137 NET<CL 
3 74.95 965 87 134 870 88 137 
4 77.16 1241 64 89 1169 66 93 
5 84.39 324 62 98 172 65 105 
6 87.17 667 81 126 611 82 128 
7 89.91 434 71 112 368 73 115 
8 92.78 1625 79 112 454 82 130 
9 99.25 71 43 69 26 44 71 NET<CL 

12 143.63 132 74 119 -1 75 123 NET<CL 
13 163.66 37 78 128 -22 80 131 NET<CL 
14 185.96 971 83 127 312 86 138 
15 197.01 110 61 98 49 61 100 NET<CL 
16 198.30 131 61 98 64 62 102 NET<CL 
18 238.66 3147 77 88 2951 79 93 
19 241. 75 750 72 110 714 73 111 
20 270.31 296 61 96 266 62 98 
22 277.42 213 72 115 191 73 118 
23 295.20 955 51 67 873 53 72 
26 338.22 562 59 89 535 60 92 
27 351.95 1818 69 89 1711 70 93 
30 510.85 1188 62 84 250 64 102 
31 583.24 1134 52 64 1053 53 68 
32 609.29 1552 54 61 1453 56 66 
34 727.52 247 34 49 229 34 51 
35 768.03 175 33 50 143 34 53 
39 911.23 855 40 44 807 40 47 
42 969.13 416 30 37 402 31 39 
43 1000.91 68 30 47 8 31 50 NET<CL 
44 1120.45 326 34 48 310 35 49 
45 1173.34 233 36 53 218 36 54 
46 1238.13 114 28 43 101 29 45 
51 1460.94 5333 75 29 5237 75 35 
57 1764.61 289 22 22 272 22 24 
61 2614.58 493 24 14 425 24 22 
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L5187-05 analyzed by emm1461 on 05/02/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution ... 2.00 I Decay Limit (Halflives) .. 8.0 
Minimum Score . . 0.50 I Decay Correction. .. ON 

==================~============================================================ 

LIBRARY SEARCH RESULTS 
=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


3 74.95 870 Pb-212 563 5 of 6 100.00 1. 00 
Pb-214 271 6 of 7 100.00 1. 00 
Tl-208 58 7 of 9 98.43 0.98 

4 77.16 1169 Pb-212 978 5 of 6 100.00 1. 50 
Pb-214 485 6 of 7 100.00 1. 00 

5 84.39 172 Tl-208 32 7 of 9 98.43 1. 48 
6 87.17 69 Cd-109 1 of 1 100.00 1. 50 Split 

64 87.17 543 Pb-212 543 5 of 6 100.00 1.50 AutoAdd 
7 89.91 368 Cd-109 1 of 1 100.00 1. 50 
8 92.78 206 Th-234 1 of 2 58.74 0.59 Split 

63 92.78 247 AcTh-228 247 11 of 36 81. 31 1. 31 AutoAdd 
14 185.96 312 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
17 209.60 250 AcTh-228 315 11 of 36 89.61 1. 40 

Np-239 o of o 0.00 Decay 
18 238.66 2951 Pb-212 3632 5 of 6 100.00 1. 00 
19 241.75 714 Pb-214 418 6 of 7 100.00 1. 00 

La-140 1 of 15 0.40 0.00 LowScore 
20 270.31 266 AcTh-228 219 11 of 36 84.91 1. 35 
21 274.91 90 Unknown 

Ba-133 1 of 5 5.46 0.55 Matched 
22 277.42 191 Tl-208 l35 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 o of a 0.00 Decay 

23 295.20 873 Pb-214 1616 6 of 7 100.00 1. 00 
24 300.03 211 Pb-212 201 5 of 6 100.00 1. 50 
25 328.08 156 AcTh-228 173 11 of 36 88.01 1. 38 

Bi-212 4 4 of 13 82.79 1. 33 
La-l40 28042 2 of 15 23.26 0.23 LowScore 

26 338.22 535 AcTh-228 614 11 of 36 88.01 1. 38 
27 351.95 1711 Pb-214 2794 6 of 7 100.00 1. 00 
29 462.92 118 AcTh-228 190 11 of 36 93.21 1. 43 

Sb-125 1 of 8 13.67 0.64 
30 510.85 250 Tl-208 289 7 of 9 100.00 1. 50 

Annil 1 of 1 100.00 1. 50 
31 583.24 1053 Tl-208 1004 7 of 9 100.00 1. 50 
32 609.29 1453 Bi-214 1480 12 of 33 98.60 1. 49 

Ru-l03 1 of 2 5.92 0.06 LowScore 
1120SEsc o of a 0.50 
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-------------------------------------------------------------------------------

L5187-05 analyzed by emm1461 on 05/02/2003 
=~============================================================================= 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


33 661.73 10290 Cs-137 1 of 1 100.00 1. 50 

1173SEsc 0 of 0 0.50 


34 727.52 229 Bi-212 300 4 of 13 100.00 1. 50 

1238SEsc 0 of 0 0.50 


35 768.03 143 Bi-214 136 12 of 33 97.60 1. 48 

Pa-234 1 of 2 26.32 0.26 LowScore 

36 786.31 48 Pb-214 30 6 of 7 100.00 1. 50 Split 
62 786.31 38 Bi-212 38 4 of 13 100.00 1. 50 AutoAdd 
37 794.91 112 AcTh-228 140 11 of 36 89.61 1. 40 

Cs-134 1 of 9 46.67 0.47 LowScore 
38 860.68 191 Tl-208 116 7 of 9 100.00 1. 50 
39 911.23 807 AcTh-228 720 11 of 36 86.64 1. 37 
40 934.02 68 Bi-214 76 12 of 33 98.60 1. 49 
41 964.72 181 AcTh-228 136 11 of 36 83.32 1. 33 
42 969.13 402 AcTh-228 447 11 of 36 88.01 1. 38 

Sb-124 1 of 13 1. 04 0.01 LowScore 
44 1120.45 310 Bi-214 318 12 of 33 98.60 1. 49 
45 1173.34 218 Co-60 167 2 of 2 100.00 1. 50 

Cs-Sum 1 of 6 16.67 0.17 LowScore 
46 1238.13 101 Bi-214 117 12 of 33 98.60 1. 49 
48 1332'.75 154 Co-60 201 2 of 2 100.00 1. 50 
49 1377.79 51 Bi-214 76 12 of 33 98.60 1. 49 

50 1408.62 41 Bi-214 45 12 of 33 98.60 1. 49 


Cs-Sum 194 2 of 6 33.33 0.33 LowScore 
51 1460.94 5237 K-40 1 of 1 100.00 1. 50 
52 1509.19 25 Bi-214 38 12 of 33 98.60 1. 49 
54 1620.57 41 Bi-212 33 4 of 13 100.00 1. 50 
55 1630.74 50 AcTh-228 34 11 of 36 83.32 1. 33 
56 1729.60 65 Bi-214 46 12 of 33 90.74 1. 41 
57 1764.61 272 Bi-214 241 12 of 33 96.60 1. 47 

58 1847.85 20 Bi-214 31 12 of 33 98.60 1. 49 

59 2103.49 58 2615SEsc 0 of 0 0.50 

60 2204.29 68 Bi-214 66 12 of 33 98.60 1. 49 

61 2614.58 425 Tl-208 463 7 of 9 100.00 1. 50 


Page 005 

http:1332'.75


L5187-05 analyzed by emm1461 on 05/02/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-05 

Sample 10: SOIL/SEOI Ouratek Inc Code: 1227306 

Sampling Start: 03/21/2003 12~00:00 Counting Start: 05/02/2003 17:43:27 
Sampling Stop: 03/21/2003 12:00:00 Oecay Time. 1.01e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 40000 Sec 
Sample Size . . 6.70e-001 kg Real Time . . 40037 Sec 
Collection Efficiency 1.0000 Spectrum File .1227306.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Oet. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Efficiency File: WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[8.71E-03*En A -3.34E+00 + 1.54E+02*EnA 6.70E-Ol] 02/06/1998 

Library File: . . . . . . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: . . . . . . . L5187-05. LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MOC 

Pb-212 Average:x 4.02E+02 +- 1.06E+Ol * 
74.81 1. O. 
77.12 I. O. · 
87.30 1. D. · · 

238.63 4.01E+02 +- 1. 07E+Ol 2.58E+01 +* 
300.09 4.34E+02 +- 8.82E+01 2.79E+02 +* 

Tl-208 Average:x 3.70E+02 +- 1.36E+01 . * 
84.90 1. O. · 

277.35 5.22E+02 +- 1.99E+02 6.49E+02 + 
510.84 1. O. · 
583.14 3.78E+02 +- 1.89E+01 4.98E+01 +* 
860.37 6.00E+02 +- 1. 08E+02 3.34E+02 +* 

2614.66 3.51E+02 +- 2.02E+01 3.78E+Ol +* 
Cd-l09 88.03 1. O. . .· 
Th-234 92.59 2.16E+02 + 1. 49E+02 4.89E+02 + 
Ce-141 145.44 N-3.54E-01 +- 1. 84E+01 6.13E+Ol x 
Ra-226 186.22 5.03E+02 +- 1.38E+02 4.49E+02 +* 
AcTh-228 Average:x 3.96E+02 +- 1. 43E+01 . * 

209.28 3.19E+02 +- 9.60E+01 3.12E+02 +* 
270.23 4.84E+02 +- 1.13E+02 3.63E+02 +* 
327.64 3.60E+02 +- 1.19E+02 3.86E+02 +* 
338.32 3.55E+02 + 4.00E+01 1.23E+02 +* 
463.00 2.49E+02 +- 1. 16E+02 3.81E+02 + 
794.70 3.24E+02 +- 5.88E+01 1. 73E+02 +* 
911. 07 4.26E+02 +- 2.l3E+01 5.13E+Ol +* 
964.60 5.29E+02 +- 8.15E+01 2.43E+02 +* 
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15187-05 analyzed by emm1461 on 05/02/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCl/kg 

969.11 3.69E+02 +- 2.86E+01 
1630.40 5.79E+02 +- 1.32E+02 

93.35 I. D. 
Pb-214 Average:x 3.50E+02 +- 1.14E+01 

241.98 5.83E+02 +- 5.95E+01 
295.21 3.15E+02 +- 1.90E+01 
351.92 3.57E+02 +- 1. 46E+01 
785.91 5.82E+02 +- 6.34E+02 

Bi-214 Average:x 3.53E+02 +- 1.11E+01 
609.31 3.51E+02 +- 1.34E+Ol 
768.36 3.71E+02 +- 8.84E+Ol 
934.06 3.13E+02 +- 1.29E+02 

1120.29 3.45E+02 +- 3.85E+Ol 
1238.11 3.06E+02 +- 8.76E+Ol 
1377.67 2.39E+02 +- 8.65E+01 
1407.98 3.21E+02 +- 1.51E+02 
1509.23 2.27E+02 +- 1.37E+02 
1729.59 4.95E+02 +- 1.08E+02 
1764.49 3.92E+02 +- 3.19E+01 
1847.42 2.29E+02 +- 1. 48E+02 
2204.22 3.60E+02 +- 8.04E+01 

Cs-137 661.65 1.43E+03 +- 1.48E+01 
Bi-212 Average:x 2.52E+02 +- 3.45E+01 

727.17 2.44E+02 +- 3.67E+01 
785.46 2.53E+02 +- 2.90E+02 

1620.62 3.17E+02 +- 1. 07E+02 
Co-60 Average:x 3.28E+01 +- 3.93E+00 

1173.22 3.84E+01 +- 6.38E+00 
1332.49 2.94E+01 +- 4.98E+00 

K-40 1460.81 9.85E+03 +­ 1. 42E+02 
Am-241 59.54 N 6.18E+Ol +- 2.11E+01 
Co-57 122.06 N 1.09E+01 +­ 3.70E+00 
Ce-144 133.54 N-3.33E+01 + 2.84E+01 
8e-75 264.65 N-2.00E+01 +­ 6.76E+00 
Cr-51 320.08 N 9.02E+01 +­ 9.53E+Ol 
1-131 364.48 N 1. 41E+02 +­ 1. 56E+02 
Sb-125 427.89 N 1.01E+01 +­ 1. 25E+Ol 
Ag-108m 433.93 N-3.27E+00 +­ 3.83E+00 
8e-7 477.59 N-1.11E+01 +­ 5.88E+Ol 
1a-140 487.03 N 2.11E+01 +­ 7.17E+Ol 
Ru-103 497.08 N 5.52E+00 +­ 8.45E+00 
Ba-140 537.32 N-1.41E+02 +­ 1.43E+02 
Cs 134 604.70 N-2.17E+00 +­ 4.03E+00 
Ru-106 621. 84 N-4.99E+01 +­ 3.88E+01 
Zr-95 724.18 N-4.02E+01 +­ 4.66E+01 
Nb-95 765.79 N 6.02E+00 +­ 1.14E+Ol 
Co-58 810.76 N-3.92E+00 +­ 4.88E+00 
Mn-54 834.83 N 3.79E+00 +­ 3.85E+00 
Ag-110m 884.67 N-7.56E+00 +­ 4.95E+00 
Fe-59 1099.22 N-8.52E+00 +­ 1.34E+01 
Zn-65 1115.52 N 1. 35E+01 +­ 1.77E+01 
Sb-124 1691. 02 N-8.10E+00 +- 7.90E+00 
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MDA Flags Notes MDC 

7.45E+Ol +* 
3.74E+02 +* 

* 
1.84E+02 +* 
5.28E+01 +* 
3.93E+01 +* 
2.10E+03 + 

* 
3.28E+01 +* 
2.80E+02 +* 
4.17E+02 + 
1.12E+02 +* 
2.78E+02 +* 
2.75E+02 + 
4.90E+02 + 
4.48E+02 + 
3.15E+02 +* 
7.37E+01 +* 
4.88E+02 + 
2.36E+02 +* 
1. 53E+01 +* 

* 
1.12E+02 +* 
9.61E+02 + 
3.34E+02 + 

* 
1. 96E+Ol +* 
1.49E+01 +* 
1.38E+02 +* 
6.86E+011 x Ibase 
1.20E+01 x 
9.56E+01 x 
2.33E+011 x lbase 
3.16E+02 x 
5.17E+02 x 
4.15E+01 x 
1. 30E+01 x 
1. 98E+02 x 
2.41E+02 x 
2.82E+01 x 
4.88E+02 x 
1.37E+011 x 1base 
1.34E+02 x 
1.55E+02P x PIC 
3.80E+01P x PIC 
1.69E+01 x 
1.28E+Ol x 
1.74E+01 x 
4.63E+01 x 
5.87E+01P x PIC 
2.92E+01 x 



L5187-05 analyzed by emm1461 on 05/02/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

MEASURED TOTAL: 1.42E+04 +- 5.43E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 52.20 78.53 -18947 920 1530 28616 498.24 Deleted 
2 63.41 95.47 58 83 137 2813 1. 03 Deleted 
9 99.25 149.64 26 44 71 1160 0.56 Deleted 


10 121.81 183.73 132 84 136 2935 1. 05 Deleted 

11 128.97 194.55 59 67 110 2245 0.46 Deleted 

13 163.66 246.97 -22 80 131 2584 0.54 Deleted 

15 197.01 297.38 49 61 100 1782 1. 35 Deleted 

16 198.30 299.32 64 62 102 1782 1. 24 Deleted 

21 274.91 415.09 90 42 68 919 1. 02 Unknown 

28 409.74 618.85 76 50 81 1045 0.90 Deleted 

43 1000.91 1512.24 8 31 50 338 2.44 Deleted 

47 1281.43 1936.16 31 22 35 229 2.37 Deleted 

53 1588.15 2399.68 -3 15 25 125 0.12 Deleted 

59 2103.49 3178.46 58 16 23 75 3.28 2615SEsc 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

12 143.63 216.71 -IN 75 123 2434 0.84 NET< CL 
65 59.54 89.63 167N 57 91 1685 1.13 LBase 
66 122.06 184.11 175N 59 95 1818 1.12 
67 133.54 201. 46 -68N 58 96 1861 1.13 NET< CL 
68 264.65 399.59 -145N 49 83 1270 1. 21 NET< CL 

LBase 
69 320.08 483.36 42N 44 72 963 1. 25 NET< CL 
70 364.48 550.46 37N 41 67 819 1. 29 NET< CL 
71 427.89 646.28 33N 40 66 761 1. 35 NET< CL 
72 433.93 655.41 -33N 39 64 763 1. 35 NET< CL 
73 477.59 721. 39 -7N 37 61 695 1. 40 NET< CL 
74 487.03 735.65 10N 34 56 573 1. 40 NET< CL 
75 497.08 750.84 24N 36 59 603 1. 41 NET< CL 
76 537.32 811. 65 -34N 35 58 540 1. 45 NET< CL 
77 604.70 913.48 -18N 34 56 541 1. 51 NET< CL 

LBase 
78 621. 84 939.38 -40N 31 52 461 1. 53 NET< CL 
79 724.18 1094.04 -88N 103 169 544 1. 62 NET< CL 

PIC 
80 765.79 1156.92 20N 38 62 498 1. 66 NET< CL 

PIC 
81 810.76 1224.88 -19N 24 40 289 1. 70 NET< CL 
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L5187-05 analyzed by emm1461 on 05/02/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. 
# 

82 
83 
84 
85 

86 

ENERGY 
(keV) 

ADDRESS 
CHANNEL 

834.83 
884.67 

1099.22 
1115.52 

1261. 25 
1336.57 
1660.80 
1685.43 

1691. 02 2555.14 

NET/MDA UN­
COUNTS CERTAINTY 

25N 25 
-34N 22 
-15N 24 

36N 47 

-UN 11 

C.L. BKG FWHM 
COUNTS COUNTS (keV) FLAG 

41 310 1.72 NET< CL 
38 265 1. 76 NET< CL 
39 270 1. 92 NET< CL 
77 551 1. 93 NET< CL 

PIC 
18 63 2.26 NET< CL 
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----------------------------

L5187 05 analyzed by emm1461 on 05/02/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Sb-124 -8.10E+00 7.90E+OO < 2.92E+Ol 1.36E+01 6.13E-Ol NET YES 

PERFORMED BY: 

REVIEWED BY: ___________________________ 
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-------------------

·. 
GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...::L::.:::5;...;.1~87:...·..::.06::.-________ Count by Date: _________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~--------------
(if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: 


Sample Description: BMS-A0300-6 


Collect Start Datemme: 


Collect Stop Datemme: ,..;;0;..;;;3,..;;-2:...;1...,;-0:..::3;.,..1;.;;;;2;;;.::0:..::0:...-______ 

Product: GAMMA SPECTROMETRY 

Required MDe(s): CS-137,1.1i Co-60 .038 

CHEMISTRY INFORMATION 

liquid Data Solid/SedlmentlSol1 

______ g/mLDensity: Total Sample Weight: -------g
(If required) (if required) 

Total Sample Weight: -----9 Wet Weight: -----9
(if required) 

Dry Weight:Aliquot Weight: -------9 -----9 
rD. cj'Aliquot Weight: ---"----9VeqetatlonIDrled Aquatic Animals Data 

FllteriSmear Data Wet Weight: -----g 
Volume:Dry Weight: --------g 

Units:


Aliquot Weight: ------g 

Sample Geometry: 

Work Group ID: Run ID: 

COUNTING INFORMATION ~~(JD 
Gamma Spectrometry Counting 

\( ~MOll
Count Datemme: 4h1\d'lC\ ~7\ Det No.: Li Spectrum No.: ____-1_ 

Counted by: ~ 
Recount Datemme: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 

http:CS-137,1.1i
http:L::.:::5;...;.1~87:...�..::.06


Framatome ANP DE&S 
Results Data Report 

Required MOe(s): Co-60,38;CS-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5187-06 
BMS-A0300-6 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

03/21/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

9 
g 
g 
kg 

pel 

680.5 

680.5 
.6805 

WTSS 
SOlLA.LIB 
EMPTY 

, 
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L5187-06 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5187-06 / 
Sample ID: SOIL/SEDI Duratek Inc Code: 1136904 

---------------------------------------~--------------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/23/2003 16:38:59 
Sampling Stop: 03/21/2003 12:00:00 .( Decay Time ... 7.97E+002 Hrs 
Buildup Time. . O.OOE+OOO Hrs I Live Time 20000 Sec 
Sample Size .. . ... 6.80E-001 kg I Real Time .. . 20010 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .. . .1136904. spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy (keV)= 0.10 + 0.662*Ch + 0.00E+00*Ch A 2 + 0.00E+00*Ch A 3 04/23/2003 
FWHM(keV) = 0.89 + O.008*En + 5.93E-04*EnA 2 + O.00E+00*En A 3 02/24/2003 

Where En = Sqrt{Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

==================;============================================================ 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 62.89 94.91 99 43 68 934 0.57 
2 74.50 112.46 582 50 72 1032 1.18 a 
3 76.76 115.87 897 48 61 825 0.97 b 
4 84.00 126.82 153 58 93 1383 1. 63 a Wide Pk 
5 87.00 131.34 399 50 75 1037 1. 36 b 
6 89.54 135.19 190 42 65 864 0.99 c 
7 92.60 139.81 482 45 65 864 1.18 d 
8 129.21 195.15 3 57 94 1293 0.05 NET< CL 
9 143.55 216.82 -44 41 69 869 1.03 NET< CL 

10 163.56 247.07 20 34 55 616 0.45 NET< CL 
11 185.76 280.62 406 46 68 792 1. 39 
12 208.95 315.68 120 37 58 624 1. 30 a 
13 211.34 319.29 41 23 36 312 0.56 b 
14 238.33 360.08 1353 47 47 448 0.99 a 
15 241. 34 364.64 366 42 61 628 1. 52 b 
16 252.15 380.96 -12 30 50 463 0.30 NET< CL 
17 269.57 407.30 70 43 69 662 0.89 
18 277.42 419.16 106 35 55 477 1. 46 
19 294.89 445.57 503 35 44 353 1.19 a 
20 299.86 453.07 93 25 38 294 1.01 b 
21 327.68 495.13 57 28 44 362 0.87 
22 338.13 510.93 336 32 44 330 1. 37 
23 351. 68 531. 40 805 41 48 363 1. 38 
24 409.09 618.18 40 25 40 278 1. 23 NET< CL 
25 438.55 662.70 29 19 30 183 0.83 NET< CL 
26 462.60 699.06 147 30 46 288 1. 52 
27 510.81 771. 92 469 37 50 326 2.40 Wide Pk 
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-------------------------------------------------------------------------------

L5187-06 analyzed by ernm1461 on 04/23/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 582.98 881.00 457 33 40 240 1. 32 
29 609.04 920.40 610 33 36 204 1. 56 
30 661.51 999.71 854 36 34 185 1. 36 
31 727.02 1098.73 104 20 29 133 1. 31 
32 785.59 1187.25 32 17 26 124 1. 57 
33 794.15 1200.19 24 22 36 190 1.16 NET< CL 
34 860.34 1300.23 16 17 27 135 0.62 NET< CL 
35 903.40 1365.32 22 10 15 57 0.83 a 
36 911.10 1376.95 340 23 22 100 1. 54 b 
37 964.59 1457.80 80 18 25 111 1.92 a 
38 968.83 1464.22 180 19 23 99 1. 69 b 
39 1119.90 1692.55 157 22 30 143 1. 74 
40 1173.24 1773.17 331 27 33 165 1. 77 
41 1237.82 1870.79 39 21 33 166 1. 85 
42 1332.51 2013.91 243 21 22 76 1. 89 
43 1377.00 2081.14 20 13 21 64 0.96 NET< CL 
44 1460.81 2207.83 1839 44 18 56 2.04 
45 1764.60 2667.00 109 14 14 35 1. 69 
46 2614.59 3951.74 190 15 8 11 2.67 
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L5187-06 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T RAe T RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:.. . ... EMPTY04.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 62.89 99 43 68 -11 43 71 NET<CL 
2 74.50 582 50 72 544 50 73 
3 76.76 897 48 61 853 48 63 
4 84.00 153 58 93 121 58 94 
5 87.00 399 50 75 380 50 76 
6 89.54 190 42 65 161 42 66 
7 92.60 482 45 65 260 46 71 
9 143.55 -44 41 69 -71 41 70 NET<CL 

10 163.56 20 34 55 17 34 56 NET<CL 
11 185.76 406 46 68 293 47 71 
14 238.33 1353 47 47 1263 47 50 
15 241. 34 366 42 61 344 42 62 
17 269.57 70 43 69 61 43 70 NET<CL 
19 294.89 503 35 44 477 35 45 
20 299.86 93 25 38 83 26 40 
22 338.13 336 32 44 327 33 45 
23 351.68 805 41 48 747 41 50 
26 462.60 147 30 46 142 31 46 
27 510.81 469 37 50 184 38 58 
28 582.98 457 33 40 425 33 42 
29 609.04 610 33 36 579 33 38 
31 727.02 104 20 29 98 21 30 
36 911.10 340 23 23 324 23 24 
38 968.83 180 19 23 176 20 24 
39 1119.90 157 22 30 152 22 31 
44 1460.81 1839 44 18 1810 44 21 
45 1764.60 109 14 14 102 14 15 
46 2614.59 190 15 8 169 15 12 
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L5187-06 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score .. . . 0.50 I Decay Correction. .. ... . ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. ( keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.50 544 Pb-212 314 5 of 6 100.00 1. 00 
Tl-208 21 7 of 9 93.95 0.94 
Pb-214 183 6 of 7 98.66 0.99 
Tl-208 38 7 of 9 93.95 0.94 

3 76.76 853 Pb-214 324 6 of 7 100.00 1. 00 
Pb-214 183 6 of 7 98.66 0.99 
Pb-212 314 5 of 6 99.30 0.99 
Tl-208 38 7 of 9 93.95 0.94 
Pb-212 552 5 of 6 100.00 1. 00 

4 84.00 121 Tl-208 20 7 of 9 93.95 1. 44 
5 87.00 97 Cd-109 1 of 1 100.00 1. 50 Split 

50 87.00 283 Pb-212 283 5 of 6 100.00 1.50 AutoAdd 
6 89.54 161 Cd-109 1 of 1 100.00 1. 50 
7 92.60 103 Th-234 1 of 2 58.74 0.59 Split 

49 92.60 157 AcTh-228 157 8 of 36 74.38 1. 24 AutoAdd 
11 185.76 293 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
12 208.95 120 AcTh-228 169 8 of 36 84.05 1. 34 

Np-239 a of a 0.00 Decay 
13 211.34 41 Unknown 

Np-239 o of 0 0.00 Decay 
14 238.33 1263 Pb-212 1927 5 of 6 100.00 1. 00 
15 241. 34 344 Pb-2l4 205 6 of 7 100.00 1. 00 

La-140 1 of 15 0.40 0.00 LowScore 
18 277.42 106 Tl-208 64 7 of 9 94.62 1. 45 

Ba-133 1 of 5 5.46 0.05 LowScore 
Np-239 o of 0 0.00 Decay 

19 294.89 477 Pb-214 758 6 of 7 100.00 1. 50 
20 299.86 83 Pb-212 82 5 of 6 100.00 1. 50 
21 327.68 57 AcTh-228 87 8 of 36 84.05 1. 34 

Bi-212 2 3 of 13 69.12 1.19 
La-140 12998 2 of 15 23.26 0.23 LowScore 

22 338.13 327 AcTh-228 295 8 of 36 77.77 1. 28 
23 351.68 747 Pb-214 1283 6 of 7 100.00 1. 00 
26 462.60 142 AcTh-228 90 8 of 36 75.11 1.25 

Sb-125 1 of 8 12.82 0.13 LowScore 
27 510.81 57 Annil 1 of 1 100.00 1. 50 Split 
48 510.81 127 Tl-208 127 7 of 9 94.62 1.45 AutoAdd 
28 582.98 425 Tl-208 491 7 of 9 94.62 1. 45 
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-------------------------------------------------------------------------------

L5187-06 analyzed by emrn1461 on 04/23/2003 
=~============================================================================= 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


29 609.04 579 	 Bi-214 708 5 of 33 78.50 1. 28 
Ru-l03 1 of 2 5.92 0.06 LowScore 
1120SEsc . 0 of 0 0.50 

30 661.51 854 	 Cs-137 1 of 1 100.00 1. 50 
1173SEsc a of a 0.50 

31 727.02 98 Bi-212 132 3 of 13 83.48 1.33 
32 785.59 16 Pb-214 14 6 of 7 100.00 1. 50 Split 
47 785.59 16 Bi-212 16 3 of 13 83.48 1. 33 AutoAdd 
35 903.40 22 Bi-214 1 5 of 33 65.83 1.16 
36 911.10 324 AcTh-228 345 8 of 36 79.18 1. 29 
37 964.59 80 AcTh-228 60 8 of 36 76.96 1. 27 
38 968.83 176 AcTh-228 195 8 of 36 79.18 1.29 

Sb-124 1 of 13 1. 04 0.01 LowScore 
39 1119.90 152 Bi-214 119 5 of 33 74.38 1. 24 
40 1173.24 331 Co-60 269 2 of 2 100.00 1. 50 

Cs-Sum 1 of 6 16.67 0.17 LowScore 
41 1237.82 39 Bi-214 44 5 of 33 78.50 1. 28 
42 1332.51 243 Co-60 299 2 of 2 100.00 1. 50 
44 1460.81 1810 K-40 1 of 1 100.00 1. 50 
45 1764.60 102 Bi-214 87 5 of 33 75.43 1.25 
46 2614.59 169 Tl-208 160 7 of 9 94.62 1. 45 
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L5187-06 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2, 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-06 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 
Sampling Stop: 03/21/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 6.80e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WT5SS004.EFF 
Eff.=1/[1.58E-02*En A -3.09E+00 

1. 0000 

95 % 

Code: 1136904 

Counting Start: 04/23/2003 16:38:59 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

7.97e+002 Hrs 
20000 Sec 
20010 Sec 

.1136904.spc 

Interval: 95 % 

4 (Canberra sn 10923050 det#4) 
(450 ml in a WAT5 1.6 g/cc) 
+ 2.56E+02*EnA 7.93E-01] 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5187-06.LSF (SOIL/SEDI: Duratek Inc) 
========================================~====================================== 

MEASURED or MDA CONCENTRATIONS 
===============================:=============================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 4.69E+02 +- 1. 73E+Ol * 
74.81 I.D. . · · 
87.30 1.D. · · · · · · 238.63 4.69E+02 +- 1.74E+Ol 3.85E+01 +* 

300.09 4.80E+02 +- 1. 49E+02 4.73E+02 +* 
Pb-214 Average:x 4.73E+02 +- 1. 97E+01 *· · · 

77.11 I. D. ·· · 
241. 98 7.69E+02 +- 9.35E+01 2.82E+02 +* 
295.21 4.83E+02 +- 3.55E+01 9.42E+01 +* 
351. 92 4.48E+02 +- 2.45E+Ol 6.16E+01 +* 
785.91 6.28E+02 +- 1.11E+03 3.73E+03 + 

. Tl-208 Average:x 4.87E+02 +- 2.79E+Ol *· · · · 
84.90 I. D. . · · · · · 277.35 8.02E+02 +- 2.65E+02 8.54E+02 +* 

510.84 I. D. · · · ·· 
583.14 4.65E+02 +- 3.59E+Ol 9.47E+Ol +* 

2614.66 5.12E+02 +- 4.50E+01 7.96E+01 +* 
Cd-109 88.03 I. D. ·· · · · · 
Th-234 92.59 2.41E+02 +- 1. 87E+02 6.16E+02 + 
Ra-226 186.22 1.25E+03 +- 1. 98E+02 6.19E+02 +* 
AcTh-228 Average:x 5.61E+02 +- 2.72E+01 · · * 

209.28 4.11E+02 +- 1.27E+02 4.08E+02 +* 
327.64 3.75E+02 +- 1.84E+02 6.00E+02 + 
338.32 6.l9E+02 +- 6.20E+01 1. 75E+02 +* 
463.00 8.88E+02 +- 1. 92E+02 5.98E+02 +* 
911.07 5.52E+02 +- 3.94E+Ol 8.60E+Ol +* 
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L5187-06 analyzed by emrn1461 on 04/23/2003 
=============================================================================== 

MEASURED or MOA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MOC 

964.60 7.S6E+02 +- 1.69E+02 5.06E+02 +* 
969.11 5.25E+02 +- 5.86E+01 1.51E+02 +* 

93.35 1.D. 
Annil 511.00 1.81E+01 +- 2.11E+01 6.97E+01 + 
Bi-214 Average:x 4.47E+02 +- 2.22E+01 * 

609.31 4.29E+02 +- 2.47E+01 5.81E+01 +* 
904.25 9.75E+03 +- 4.59E+03 1.47E+04 + 

1120.29 5.60E+02 +- 8.26E+01 2.37E+02 +* 
1238.11 3.91E+02 +- 2.11E+02 6.90E+02 + 
1764.49 5.12E+02 +- 6.94E+01 1.69E+02 +* 

Cs-137 661.65 3.68E+02 +- 1.55E+01 3.07E+01 +* 
Bi-212 Average:x 3.28E+02 +- 6.84E+01 * 

727.17 3.28E+02 +- 6.90E+01 2.08E+02 +* 
785.46 3.30E+02 +- 5.08E+02 1. 71E+03 + 

Co-60 Average:x 1.72E+02 +- 1.02E+01 * 
1173.22 1.93E+02 +- 1.59E+01 4.06E+01 +* 
1332.49 1.57E+02 +- 1.33E+01 3.02E+01 +* 

K-40 1460.81 1.16E+04 +- 2.8SE+02 2.85E+02 +* 
Am-241 59.54 N 7.60E+01 +- 2.66E+01 8.59E+Oll x lbase 
Co-57 122.06 N-7.66E+00 +- 5.38E+00 1.85E+01 x 
Ce-144 133.54 N-6.56E+00 +- 4.26E+01 1. 44E+02 x 
Ce-141 145.44 N 2.91E+01 +- 1.83E+01 6.04E+01 x 
Se-75 264.65 N-1.13E+01 +- 8.96E+00 3.12E+Oll x lbase 
Cr-51 320.08 N 1.45E+02 +- 1.23E+02 4.10E+02 x 
1-131 364.48 N-4.98E+00 +- 1.13E+02 3.87E+02 x 
Sb-125 427.89 N-1.81E+01 +- 1.92E+01 6.69E+01 x 
Ag-108rn 433.93 N-1.46E+00 +- 6.05E+00 2.08E+01 x 
Be-7 477.S9 N-1.67E+01 +- 8.37E+01 2.88E+02 x 
La-140 487.03 N-3.84E+01 +- 7.05E+01 2.46E+02 x 
Ru-103 497.08 N-2.24E+01 +- 1.10E+01 3.96E+01 x 
Ba-140 537.32 N O.OOE+OO +- 1.33E+02 4.58E+02 x 
Cs-134 604.70 N-6.49E+OO +- 7.40E+OO 2.58E+Oll x lbase 
Ru-106 621.84 N-9.72E+01 +- 6.76E+01 2.41E+02 x 
Zr-95 724.18 N-6.46E+01 +- 1.98E+02 6.57E+02P x PIC 
Nb-95 765.79 N 1.37E+01 +- 1.37E+01 4.59E+01 x 
Co-58 810.76 N 1.95E+00 +- 8.55E+00 2.95E+01 x 
Mn-54 834.83 N 6.64E+00 +- 7.10E+00 2.39E+01 x 
Ag-llOrn 884.67 N 3.48E+00 +- 1.04E+01 3.59E+01 x 
Fe-59 1099.22 N 5.20E+01 +- 2.42E+01 7.81E+01 x 
Zn-65 111S.52 N 5.99E+01 +- 3.61E+01 1.19E+02P x PIC 
Sb-124 1691.02 N 1.61E+01 +- 1.44E+01 4.92E+01 x 

MEASURED TOTAL: 1.64E+04 +- 9.00E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 62.89 94.91 -11 43 71 934 0.57 Deleted 
8 129.21 19S.1S 3 S7 94 1293 O.OS Deleted 

Page 007 



-------------------------------------------------------------------------------

L5187-06 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

9 143.55 216.82 -71 41 70 869 1. 03 Deleted 

10 163.56 247.07 17 34 56 616 0.45 Deleted 

13 211.34 319.29 41 23 36 312 0.56 Unknown 

16 252.15 380.96 -12 30 50 463 0.30 Deleted 

17 269.57 407.30 61 43 70 662 0.89 Deleted 

24 409.09 618.18 40 25 40 278 1. 23 Deleted 

25 438.55 662.70 29 19 30 183 0.83 Deleted 

33 794.15 1200.19 25 22 36 191 1.16 Deleted 

34 860.34 1300.23 16 17 27 135 0.62 Deleted 

43 1377.00 2081.14 20 13 21 65 0.96 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

51 59.54 89.84 ll1N 39 61 753 0.98 LEase 
52 122.06 184.34 -52N 36 61 743 1. 04 NET< CL 
53 133.54 201.69 -6N 36 59 698 1. 05 NET< CL 
54 145.44 219.68 57N 36 57 663 1. 06 NET< CL 
55 264.65 399.86 -31N 25 42 349 1.17 NET< CL 

LBase 
56 320.08 483.64 30N 25 41 310 1. 21 NET< CL 
57 364.48 550.75 -IN 23 38 260 1.25 NET< CL 
58 427.89 646.59 -20N 21 36 234 1. 30 NET< CL 
59 433.93 655.72 -5N 21 34 217 1. 30 NET< CL 
60 477.59 721. 71 -4N 20 33 202 1. 34 NET< CL 
61 487.03 735.98 -10N 18 31 174 1. 34 NET< CL 
62 497.08 751.17 -38N 19 32 192 1. 35 NET< CL 
63 537.32 812.00 ON 18 29 155 1. 38 NET< CL 
64 604.70 913.84 -18N 21 34 203 1. 43 NET< CL 

LEase 
65 621.84 939.75 -26N 18 31 159 1. 44 NET< CL 
66 724.18 1094.43 -50N 154 253 224 1. 52 NET< CL 

PIC 
67 765.79 1157.32 17N 17 27 149 1.55 NET< CL 
68 810.76 1225.29 3N 14 23 107 1. 58 NET< CL 
69 834.83 1261.67 14N 15 24 112 1. 60 NET< CL 
70 884.67 1337.01 5N 15 24 110 1. 64 NET< CL 
71 1099.22 1661.29 32N 15 23 95 1. 79 
72 1115.52 1685.93 SON 30 48 223 1. 80 PIC 
73 1691.02 2555.79 7N 6 9 16 2.20 NET< CL 
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L5187-06 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 1D : SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 16:38:59 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. . . 7.97E+02 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . . 20000 Sec 
Sample Size .. .... 6.80E-01 kg Real Time .. 20010 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1136904.spc 

Detector #: 4 
Energy(keV)= 0.10 + 0.662*Ch + 0.00E+00*ChA2 + O.OOE+OO*Ch A 3 04/23/2003 
FWHM(keV) = 0.89 + 0.008*En + 5.93E-04*EnA2 + 5.93E-04*En A 3 02/24/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT5SS004.EFF (450 ml in a WAT5 1.6 g/cc) 
Eff.=1/[ 1.58e-02*EnA-3.0ge+00 + 2.56e+02*EnA 7.93e-01] 02/09/1998 

Library File: SOlLA.LIB LSF File: L5187-06.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Pb-212 4.69E+02 1. 73E+Ol < 3.85E+01 1.87E+01 1.00E+00 MEAS + YES 
Pb-214 4.73E+02 1.97E+Ol < 6.16E+01 3.00E+Ol 1.00E+00 MEAS + YES 
Tl-208 4.86E+02 2.79E+Ol < 7.96E+01 3.57E+01 1.00E+00 MEAS + YES 
Th-234 2.41E+02 1.87E+02 < 6.16E+02 3.05E+02 1. OOE+OO MEAS + YES 
Ra-226 1.25E+03 1.98E+02 < 6.19E+02 3.04E+02 1.OOE+00 MEAS + YES 
AcTh-228 5.61E+02 2.72E+Ol < 8.60E+Ol 4.07E+01 1. OOE+OO MEAS + YES 
Annil 1.81E+01 2.11E+01 < 6.97E+01 3.44E+Ol 9.39E-Ol MEAS + YES 
Bi-214 4.47E+02 2.22E+Ol < 5.80E+Ol 2.80E+Ol 1.OOE+OO MEAS + YES 
Cs-137 3.68E+02 1.55E+Ol < 3.07E+Ol 1. 48E+Ol 9.98E-Ol MEAS + YES 
Bi-212 3.28E+02 6.84E+Ol < 2.08E+02 9.96E+Ol 1. OOE+OO MEAS + YES 
Co-60 1.72E+02 1. 02E+Ol < 3.02E+Ol 1.42E+Ol 9.SSE-01 MEAS + YES 
K-40 1. 16E+04 2.85E+02 < 2.86E+02 1. 34E+02 1. OOE+OO MEAS + YES 
Am-241 7.60E+01 2.66E+Ol < 8.59E+Ol 4.20E+Ol 1.00E+OO NET YES 
Co-57 -7.66E+OO 5.38E+00 < 1.85E+01 9.03E+OO 9.18E-01 NET YES 
Ce-144 -6.56E+OO 4.26E+01 < 1.44E+02 7.02E+01 9.22E-Ol NET YES 
Ce-141 2.91E+01 1.83E+01 < 6.04E+Ol 2.95E+Ol 4.91E-Ol NET YES 
Se-75 -1.13E+Ol 8.96E+OO < 3.12E+Ol 1.51E+Ol 8.25E-01 NET YES 
Cr-51 1.45E+02 1.24E+02 < 4.10E+02 1. 98E+02 4.35E-01 NET YES 
I-131 -4.98E+OO 1.13E+02 < 3.87E+02 1. 87E+02 5.66E-02 NET YES 
Sb-125 -1.81E+Ol 1.92E+Ol < 6.69E+01 3.22E+01 9.77E-01 NET YES 
Ag-I08m -1.46E+OO 6.05E+OO < 2.08E+01 1. OOE+01 9.99E-01 NET YES 
Be-7 -1.67E+01 8.37E+Ol < 2.88E+02 1. 3BE+02 6.49E-01 NET YES 
La-l40 -3.84E+Ol 7.05E+Ol < 2.46E+02 1.lBE+02 1.64E-01 NET YES 
Ru-l03 -2.24E+Ol 1.10E+Ol < 3.97E+Ol 1. 90E+Ol 5.56E-01 NET YES 
Ba-140 O.OOE+OO 1.33E+02 < 4.58E+02 2.19E+02 1.64E-Ol NET YES 
Cs-134 -6.49E+OO 7.40E+OO < 2.58E+Ol 1. 24E+01 9.70E-01 NET YES 
Ru-106 -9.72E+01 6.76E+01 < 2.41E+02 1.16E+02 9.39E-01 NET YES 
Zr-95 -6.46E+Ol 1.98E+02 < 6.56E+02 3.26E+02 6.97E-Ol NET YES 
Nb-95 1. 37E+01 1. 37E+Ol < 4.59E+Ol 2.19E+01 5.18E-01 NET YES 
Co-58 1.95E+OO 8.55E+OO < 2.95E+Ol 1. 40E+Ol 7.22E-01 NET YES 
Mn-54 6.64E+OO 7.10E+OO < 2.39E+Ol 1.13E+Ol 9.29E-Ol NET YES 
Ag-1IOm 3.48E+OO 1.04E+Ol < 3.59E+Ol 1. 70E+Ol 9.12E-01 NET YES 
Fe-59 5.20E+01 2.42E+01 < 7.81E+Ol 3.69E+Ol 5.96E-Ol NET YES 
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L5187-06 analyzed by emm146l on 04/23/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Zn-65 5.98E+Ol 3.61E+Ol < 1.19E+02 5.77E+Ol 9.l0E-Ol NET YES 
Sb-124 1.61E+Ol 1.44E+Ol < 4.92E+Ol 2.15E+Ol 6.82E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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-------------

__ _ 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L::;,:5;...;.1.=..87=---=-07:...-________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~==~~-------- Delay Date: 

(if required) 
Project: OTHER ENVIRON·DUR 

Sample Matrix: Soil 

Sample Description: BMS-A0300-7 

Collect Start DaterTime: 

Collect Stop DaterTime: ....;:O:...:;;3....;:-2:;..;;1...;-O::..;:3:.-1:...:;;2:c..;:O:..;;O_______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; CooSO .038 

CHEMISTRY INFORMATION 

Liquid Data Solid/SedimenVSolI 

_____ g/mLDensity: Total Sample Weight: -----9 
(If required) (if required) 

Total Sample Weight: Wet Weight: -----9 -----9
(if required) 

Dry Weight:Aliquot Weight: -----g -----9 

Aliquot Weight: ...,:,:}::.---..... ..L..(__73=<.,.. 9 
Vegetation/Dried Aquatic Animals Data 

Fllter/Smear DstaWet Weight: -----9 
Volume:Dry Weight: -----g 
Units:

Aliquot Weight: -----g 

Sample Geometry: 

Work Group 10: Run 10: 

COUNTING INFORMATION 

l[ I ,f'/f3
Count DaterTime: DetNo.: '5 Spectrum No.: ______ 

Counted by: 

Recount DaterTime: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required KOC(s) Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5187-07 
BMS-A0300-7 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

03/21/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

573.1 

573.1 
.5731 

WTSS 
SOlLA.LIB 
EMPTY 
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----------------------------------------------------------------------------

L5187-07 analyzed by emm1461 on 04/25/2003 
*********~********************************************************************* 
SEEK~R GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

J
LSN: L5187-07 

Sample ID: NONE Code: 1116803 

----------------------------------------~-------------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/21/2003 16:22:07 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. 7.48E+002 Hrs 
Buildup Time. . O.OOE+OOO Hrs I Live Time 30000 Sec 
Sample Size ....... 5.73E-001 kg~ Real Time. 30018 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File. .1116803.spc 

Detector #: 3 (Canberra sn 10923049 det#3) 
Energy(keV)= 0.88 + 0.661*Ch + 0.00E+00*Ch A 2 + 0.00E+OO*Ch A 3 04/18/2003 
FWHM(keV) = 0.84 + O.OOl*En + 7.91E-04*EnA2 + O.OOE+00*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
#= (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.03 93.97 202 78 127 2547 1. 06 
2 75.03 112.11 1106 59 81 1460 0.90 a 
3 77.22 115.42 1763 65 81 1460 0.89 b 
4 84.45 126.35 256 39 58 818 0.70 a 
5 87.35 130.74 752 57 82 1364 1. 07 b 
6 90.02 134.77 471 48 70 1091 0.90 c 
7 93.01 139.30 955 59 82 1364 1.15 d 
8 99.22 148.68 143 65 106 1910 1. 60 e Wide Pk 
9 105.43 158.07 103 67 109 1884 1. 56 NET< CL 

Wide Pk 
10 112.81 169.24 10 48 78 1227 0.19 NET< CL 
11 129.18 193.98 107 47 76 1170 0.78 
12 143.82 216.12 61 46 75 1143 0.98 NET< CL 
13 149.74 225.07 36 24 39 424 0.49 a NET< CL 
14 154.57 232.38 138 46 72 1059 1.12 b 
15 163.19 245.41 -26 49 80 1195 0.63 NET< CL 
16 186.09 280.04 624 58 86 1272 1. 28 
17 194.05 292.07 -54 46 76 1073 1.10 NET< CL 
18 209.45 315.35 240 47 72 971 1. 06 
19 238.72 359.61 2950 65 59 702 1.10 a 
20 241. 80 364.27 715 53 76 982 1. 61 b Wide Pk 
21 269.82 406.62 143 25 35 308 0.60 a 
22 271. 06 408.50 77 32 50 513 1.17 b 
23 277.58 418.36 132 37 58 616 1. 30 c 
24 295.29 445.13 1065 43 47 447 1. 05 a 
25 300.02 452.29 191 32 47 447 1.00 b 
26 313 .13 472.12 45 32 52 499 1.38 NET< CL 
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L5187-07 analyzed by emrn1461 on 04/25/2003 
========~====================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
------------------------------------------------------ -~-------~---------------

27 328.53 495.39 100 42 67 707 1.10 
28 338.48 510.44 533 45 63 627 1. 23 
29 352.05 530.96 1790 54 56 526 1. 20 
30 409.75 618.20 38 28 45 372 0.58 NET< CL 
31 434.88 656.18 30 29 47 376 1. 42 a NET< CL 
32 439.12 662.61 45 20 31 215 0.95 b 
33 463.05 698.78 176 31 46 360 1. 38 
34 511.02 771. 30 706 39 47 351 1. 76 
35 583.26 880.54 924 40 43 295 1. 62 
36 609.39 920.04 1294 46 46 315 1. 40 
37 661. 80 999.28 1192 45 47 328 1. 42 
38 727.32 1098.35 194 27 38 232 1. 53 
39 768.08 1159.97 44 28 44 292 0.88 NET< CL 
40 786.12 1187.25 34 19 30 153 1. 50 
41 795.20 1200.97 102 25 37 202 1. 50 
42 860.62 1299.90 96 22 32 188 1. 40 
43 911.26 1376.46 595 32 34 195 1. 71 
44 934.33 1411.34 44 26 41 242 0.90 
45 964.99 1457.69 127 23 33 187 2.04 a 
46 969.08 1463.88 350 26 30 166 1. 65 b 
47 1120.29 1692.50 274 27 36 208 1. 85 
48 1238.90 1871. 83 84 30 46 301 1. 52 
49 1281.l3 1935.68 22 21 33 164 1. 43 NET< CL 
50 1332.66 2013.59 14 17 27 122 0.77 NET< CL 
51 1377.57 2081. 49 68 14 18 60 1. 65 a 
52 1385.75 2093.86 24 15 23 82 2.36 b 
53 1408.44 2128.17 19 15 24 97 1. 34 NET< CL 
54 1460.94 2207.55 2986 56 22 82 2.18 
55 1509.22 2280.55 34 12 18 56 2.69 
56 1588.33 2400.15 -3 13 22 91 0.12 NET< CL 
57 1660.71 2509.58 25 11 17 43 3.13 Wide Pk 
58 1729.60 2613.74 56 11 14 32 1. 90 
59 1764.75 2666.89 200 17 16 43 2.61 
60 1847.90 2792.61 12 10 16 41 1. 00 NET< CL 
61 2103.26 3178.70 32 11 15 39 2.46 
62 2203.96 3330.96 42 13 18 51 2.07 
63 2614.37 3951.48 310 19 13 26 3.41 
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L5187-07 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:.. . EMPTY03.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

======:======================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.03 202 78 127 77 79 129 NET<CL 
2 75.03 1106 59 81 1029 60 83 
3 77.22 1763 65 81 1698 65 83 
4 84.45 256 39 58 198 40 61 
5 87.35 752 57 82 712 58 84 
6 90.02 471 48 70 446 49 72 
7 93.01 955 59 82 681 60 88 
8 99.22 143 65 106 143 66 107 

11 129.18 107 47 76 97 48 78 
12 143.82 61 46 75 28 47 77 NET<CL 
15 163.19 -26 49 80 -27 49 82 NET<CL 
16 186.09 624 58 86 485 59 90 
18 209.45 240 47 72 228 47 73 
19 238.72 2950 65 59 2848 66 63 
20 241. 80 715 53 76 694 54 77 
21 269.82 143 25 35 138 26 38 
23 277.58 132 37 58 134 38 60 
24 295.29 1065 43 47 1034 44 50 
28 338.48 533 45 63 501 45 65 
29 352.05 1790 54 56 1728 55 58 
33 463.05 177 31 46 174 31 47 
34 511.02 706 39 47 283 40 60 
35 583.26 924 40 43 899 41 45 
36 609.39 1294 46 46 1230 46 49 
38 727.32 194 27 38 185 28 39 
43 911.26 595 32 34 576 33 36 
46 969.08 350 26 30 343 26 31 
47 1120.29 275 27 36 267 28 36 
48 1238.90 84 30 46 77 30 47 
54 1460.94 2986 56 22 2952 56 25 
59 1764.75 200 17 16 190 18 18 
63 2614.37 311 19 13 288 20 16 
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L5187-07 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKP::R LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . ..... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)} 

Library Match Resolution. 2.00 I Decay Limit (Halflives) .... 8.0 
Minimum Score. .... 0.65 I Decay Correction. . . .. .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 75.03 1029 Pb-212 740 5 of 6 99.30 0.99 
Pb-214 427 6 of 7 98.66 0.99 
Tl-208 60 7 of 9 98.43 0.98 

3 77.22 1698 Pb-212 1293 5 of 6 99.30 0.99 
Pb-214 746 6 of 7 98.66 0.99 

4 84.45 198 Tl-208 41 7 of 9 98.43 0.98 
5 87.35 60 Cd-109 1 of 1 100.00 1. 50 Split 

65 87.35 652 Pb-212 652 5 of 6 100.00 1.50 AutoAdd 
6 90.02 446 Cd-109 1 of 1 100.00 1. 50 
7 93.01 681 AcTh-228 275 13 of 36 82.18 0.82 

Th-234 1 of 2 58.74 0.59 LowScore 
8 99.22 143 AcTh-228 83 13 of 36 84.55 1. 35 

Np-239 a of o 0.00 Decay 
1120DEsc o of o 0.65 

11 129.18 97 AcTh-228 236 13 of 36 100.00 1. 50 
La-140 5 2 of 15 19.79 0.70 

14 154.57 138 AcTh-228 70 13 of 36 84.00 1. 34 
16 186.09 485 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
18 209.45 228 AcTh-228 287 13 of 36 90.76 1. 41 

Np-239 o of o 0.00 Decay 
19 238.72 2848 Pb-212 3639 5 of 6 100.00 1. 00 
20 241.80 694 Pb-214 471 6 of 7 98.66 0.99 

La-140 3 3 of 15 19.94 0.20 LowScore 
21 269.82 138 AcTh-228 200 13 of 36 90.76 1. 41 
22 271. 06 77 Unknown 

AcTh-228 200 13 of 36 100.00 1.00 Matched 
23 277.58 134 Tl-208 130 7 of 9 100.00 1.50 

Ba-133 1 of 5 5.46 0.05 LowScore 
Np-239 o of a 0.00 Decay 
Se-75 1 of 5 14.63 0.15 LowScore 

24 295.29 1034 Pb-214 1520 6 of 7 100.00 1. 00 
25 300.02 191 Pb-212 183 5 of 6 100.00 1.50 
27 328.53 100 AcTh-228 147 13 of 36 90.76 1. 41 

Bi-212 4 3 of 13 69.12 1.19 
La-140 3 of 15 23.72 0.74 

28 338.48 501 AcTh-228 510 13 of 36 89.18 1. 39 
29 352.05 1728 Pb-214 2557 6 of 7 100.00 1. 00 
32 439.12 45 1461DEsc o of o 0.65 
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-------------------------------------------------------------------------------

L5187-07 analyzed by emm1461 on 04/25/2003 
========7====================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


Ba-140 1 of 7 4.83 0.55 LowScore 
33 463.05 174 AcTh-228 151 13 of 36 87.82 1. 38 

Sb-125 1 of 8 12.82 0.13 LowScore 
34 511. 02 31 Annil 1 of 1 100.00 1. 50 Split 
64 511.02 252 Tl-208 252 7 of 9 100.00 1. 50 AutoAdd 
35 583.26 899 Tl-208 868 7 of 9 100.00 1. 50 
36 609.39 1230 Bi-214 1366 11 of 33 88.94 1. 39 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.65 


37 661.80 1192 Cs-137 1 of 1 100.00 1. 50 

38 727.32 185 Bi-212 235 3 of 13 83.48 1. 33 

40 786.12 34 Pb-214 39 6 of 7 98.66 1. 49 


Bi-212 29 3 of 13 83.48 1. 33 

41 795.20 103 AcTh-228 102 13 of 36 89.18 1. 39 


Cs-134 1 of 9 46.67 0.47 LowScore 
42 860.62 96 Tl-208 95 7 of 9 100.00 1. 50 
43 911.26 576 AcTh-228 528 13 of 36 89.18 1. 39 
44 934.33 44 Bi-214 62 11 of 33 91. 42 1. 41 
45 964.99 127 AcTh-228 97 13 of 36 86.18 1. 36 
46 969.08 343 AcTh-228 304 13 of 36 89.18 1. 39 

Sb-124 1 of 13 1. 04 0.01 LowScore 
47 1120.29 267 Bi-214 247 11 of 33 87.88 1. 38 
48 1238.90 77 Bi-214 90 11 of 33 90.16 1. 40 

51 1377.57 68 Bi-214 57 11 of 33 85.77 1. 36 

52 1385.75 24 Bi-214 11 11 of 33 83.87 1. 34 


Ag-llOm 1 of 15 10.76 0.61 LowScore 
54 1460.94 2952 K-40 1 of 1 100.00 1. 50 
55 1509.22 34 Bi-214 29 11 of 33 85.77 1. 36 
57 1660.71 25 Bi-214 14 11 of 33 83.87 1. 34 

58 1729.60 57 Bi-214 34 11 of 33 83.87 1. 34 

59 1764.75 190 Bi-214 177 11 of 33 87.88 1. 38 

61 2103.26 32 2614SEsc 0 of 0 0.65 

62 2203.96 42 Bi-214 47 11 of 33 88.94 1. 39 

63 2614.37 288 Tl-208 309 7 of 9 100.00 1. 50 
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L5187-07 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-07 

Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 
Sampling Stop: 03/21/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . . 5.73e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WT5SS003.EFF 
Eff.=1/[3.20E-02*En A -2.77E+00 

1. 0000 

95 % 

Code: 1116803 

Counting Start: 04/21/2003 16:22:07 
Decay Time. 
Live Time . . 
Real Time .. 
Spectrum File . 
Type I & II 
Det. Limit Confidence 

7.48e+002 Hrs 
30000 Sec 
30018 Sec 

.1116803. spc 

Interval: 95 % 

3 (Canberra sn 10923049 det#3) 
(450 ml Sand in a WAT5 1.6 g/cc) 
+ 2.47E+02*En A 8.30E-01] 04/30/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E 

Nuclide (keV) 

Pb-212 Average:x 
74.81 
77.12 
87.30 

238.63 
300.09 

Tl-208 Average:x 
84.90 

277.35 
510.84 
583.14 
860.37 

2614.66 
Cd-lOg 88.03 
AcTh-228 Average:x 

93.35 
99.45 

129.08 
154.20 
209.28 
270.23 
327.64 
338.32 
463.00 
794.70 
911. 07 
964.60 

Concentration 

(pei/kg 


7.72E+02 +- 1. 76E+01 
I. D. 
1. D. · · · · 
1. D. · · · 

7.72E+02 +- 1.77E+01 
8.08E+02 +- 1.34E+02 
7.23E+02 +- 2.66E+Ol 

1. D. · · · 
7.44E+02 +- 2.11E+02 

1. D. · 
7.37E+02 +- 3.33E+01 
7.33E+02 +- 1.66E+02 
6.93E+02 +- 4.69E+01 

1. D. · · 
7.08E+02 +- 2.61E+01 

1. D. · · ·· 
1. 21E+03 +- 5.61E+02 
2.97E+02 +- 1. 47E+02 
1. 40E+03 +- 4.62E+02 
5.68E+02 +- 1.17E+02 
5.09E+02 +- 9.59E+01 
4.85E+02 +- 2.02E+02 
6.97E+02 +- 6.33E+01 
8.09E+02 +- 1. 46E+02 
7.14E+02 +- 1.72E+02 
7.46E+02 +- 4.21E+01 
9.15E+02 +- 1.65E+02 

MDA Flags 

* 

Notes 

3.46E+01 
4.10E+02 

· 
· 

6.77E+02 
. 

7.63E+01 
5.08E+02 
8.25E+01 

· . 
1. 84E+03 
4.83E+02 
1. 50E+03 
3.72E+02 
2.92E+02 
6.59E+02 
1.85E+02 
4.48E+02 
5.35E+02 
9.70E+01 
4.94E+02 

+* 
+* 

* 

+* 

+* 
+* 
+* 

* 

+ 
+ 
+* 
+* 
+* 
+ 
+* 
+* 
+* 
+* 
+* 
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L5187-07 analyzed by emm1461 on 04/25/2003 
============================~================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 

969.11 7.81E+02 +- 6.00E+01 1.47E+02 +* 
Ra-226 186.22 1.50E+03 +- 1.82E+02 S.64E+02 +* 
Pb-214 Average:x 7.81E+02 +- 1.90E+Ol * 

241. 98 1.13E+03 +- 8.78E+01 2.56E+02 +* 
295.21 7.68E+02 +- 3.29E+01 7.66E+01 +* 
351.92 7.62E+02 +- 2.41E+01 5.26E+01 +* 
785.91 9.87E+02 +- 5.S2E+02 1.81E+03 + 

Annil 511. 00 7.26E+00 +- 1.67E+01 5.53E+01 + 
Bi-214 Average:x 7.03E+02 +- 2.22E+01 * 

609.31 6.84E+02 +- 2.56E+01 5.63E+Ol +* 
934.06 5.01E+02 +- 2.98E+02 9.78E+02 + 

1120.29 7.53E+02 +- 7.77E+01 2.13E+02 +* 
1238.11 6.02E+02 +- 2.32E+02 7.S2E+02 + 
1377.67 8.34E+02 +- 1.68E+02 4.77E+02 +* 
1385.31 1.54E+03 +- 9.65E+02 3.18E+03 + 
1509.23 8.34E+02 +- 3.03E+02 9.44E+02 + 
1661. 28 1.26E+03 +- 5.83E+02 1.87E+03 + 
1729.59 1.16E+03 +- 2.36E+02 6.41E+02 +* 
1764.49 7.48E+02 +- 6.92E+01 1. 52E+02 +* 
2204.22 6.27E+02 +- 1. 88E+02 5.71E+02 +* 

Cs-137 661. 65 3.87E+02 +- 1.46E+01 3.15E+Ol +* 

Bi-212 727.17 4.67E+02 +- 6.96E+01 2.06E+02 +* 

K-40 1460.81 1.47E+04 +- 2.81E+02 2.62E+02 +* 

Am-241 59.54 N 4.84E+Ol +­ 2.87E+Ol 9.31E+OIL x LHROI 

Co-57 122.06 N 6.81E-01 +­ 4.25E+OO 1.43E+Ol x 

Ce-144 133.54 N 2.27E+01 +­ 3.37E+Ol 1.12E+02r x rbase 

Ce-141 145.44 N 2.84E+Ol +­ 1. 65E+Ol 5.42E+Ol x 

Se-75 264.65 N-3.93E-01 +­ 8.38E+OO 2.83E+01 x 

Cr-51 320.08 N 9.09E+01 +­ 9.27E+01 3.09E+02 x 

1-131 364.48 N 3.10E+Ol +­ 7.75E+01 2.61E+02 x 

Sb-125 427.89 N-2.01E+OO +­ 1.78E+01 6.0SE+01 x 


433.93 N 4.98E+OO +­ 5.71E+OO 1. 91E+Ol x
Ag-108m 
Be-7 477.59 N-4.86E+01 +­ 7.54E+01 2.60E+02 x 

La-140 487.03 N-3.34E+01 +­ 6.13E+Ol 2.11E+02 x 

Ru-103 497.08 N-5.S2E+00 +­ 9.64E+OO 3.33E+01 x 

Ba-140 537.32 N-1.32E+02 +­ 1.13E+02 3.95E+02 x 

Cs-134 604.70 N-5.40E+OO + 5.65E+OO 1.97E+Oll x Ibase 

Ru-106 621. 84 N-2.27E+01 +­ 5.79E+01 2.00E+02 X 


Zr-95 724.18 N-7.32E+Ol +­ 1. 22E+02 4.04E+02P x PIC 

Nb-95 765.79 N-2.14E+Ol +­ 1.33E+01 4.67E+01 x 

Co-58 810.76 N-1.11E+OO +­ 8.39E+00 2.89E+01 x 

Mn-54 834.83 N 1.19E+Ol +­ 6.96E+00 2.28E+Ol x 

Ag-llOm 884. 67 N 1. 25E+OO +­ 8.86E+OO 3.05E+Ol x 

Fe-59 1099.22 N-1. 45E+Ol +­ 2.24E+01 7.81E+Ol x 

Zn-65 1115.52 N 4.38E+01 +­ 3.4SE+01 1. 14E+02P x PIC 

Co-60 1332.49 N 9.90E+OO +­ 7.90E+OO 2.63E+Ol x 

Sb-124 1691.02 N-5.27E+00 +- 1.44E+Ol 5.31E+Ol x 


MEASURED TOTAL: 2.07E+04 +- 6.75E+02 pCi/kg 
NOTE: *: N/S>3 #: Net<-3R 
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L5187-07 analyzed by emm1461 on 04/25/2003 
========~====================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.03 93.97 77 79 129 2547 1. 06 Deleted 
9 105.43 158.07 103 67 109 1884 1. 56 Deleted 

10 112.81 169.24 10 48 78 1227 0.19 Deleted 
12 143.82 216.12 28 47 77 1143 0.98 Deleted 
l3 149.74 225.07 36 25 39 424 0.49 Deleted 
15 163.19 245.41 -27 49 82 1195 0.63 Deleted 
17 194.05 292.07 -54 46 76 1073 1.10 Deleted 
22 271. 06 408.50 77 32 50 513 1.17 Unknown 
26 313.13 472.12 45 32 52 499 1. 38 Deleted 
30 409.75 618.20 38 28 45 372 0.58 Deleted 
31 434.88 656.18 30 29 47 376 1. 42 Deleted 
32 439.12 662.61 45 20 31 215 0.95 1461DEsc 
39 768.08 1159.97 44 28 44 293 0.88 Deleted 
49 1281.13 1935.68 22 21 33 164 1. 43 Deleted 
50 1332.66 2013.59 14 17 27 123 0.77 Deleted 
53 1408.44 2128.17 19 15 24 97 1. 34 Deleted 
56 1588.33 2400.15 3 13 22 91 0.12 Deleted 
60 1847.90 2792.61 12 10 16 41 1. 00 Deleted 
61 2103.26 3178.70 32 11 15 39 2.46 2614SEsc 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

----------------------------~--------------------------------------------------

66 59.54 88.69 107N 63 101 1137 0.90 LHRoi 
67 122.06 183.22 6N 40 65 935 0.95 NET< CL 
68 133.54 200.58 26N 39 64 897 0.96 NET< CL 

RBase 
69 145.44 218.57 79N 46 74 1111 0.97 
70 264.65 398.81 -2N 32 53 558 1. 07 NET< CL 
71 320.08 482.62 27N 27 44 394 1.12 NET< CL 
72 364.48 549.75 ION 25 41 335 1.16 NET< CL 
73 427.89 645.62 -3N 27 44 354 1. 21 NET< CL 
74 433.93 654.75 23N 26 43 336 1. 21 NET< CL 
75 477.59 720.77 -16N 25 41 317 1. 25 NET< CL 
76 487.03 735.04 -l3N 24 40 291 1. 26 NET< CL 
77 497.08 750.23 -13N 23 38 264 1. 26 NET< CL 
78 537.32 811. 07 -26N 22 38 260 1. 30 NET< CL 
79 604.70 912.95 -20N 21 35 229 1. 35 NET< CL 

LBase 
80 621. 84 938.86 -8N 20 34 213 1. 37 NET< CL 
81 724.18 1093.60 -77N 127 210 394 1. 45 NET< CL 

PIC 
82 765.79 1156.51 -37N 23 39 259 1. 48 NET< CL 
83 810.76 1224.50 -3N 19 31 165 1. 52 NET< CL 
84 834.83 1260.90 33N 19 31 159 1. 54 
85 884.67 1336.25 2N 17 28 150 1. 58 NET< CL 
86 1099.22 1660.64 -12N 18 31 177 1. 75 NET< CL 
87 1115.52 1685.29 48N 38 61 338 1. 77 NET< CL 

PIC 
88 1332.49 2013.33 20N 16 25 109 1. 94 NET< CL 
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L5187-07 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. 
# 

ENERGY 
(keV) 

ADDRESS 
CHANNEL 

NET/MDA 
COUNTS 

UN­
CERTAINTY 

C.L. 
COUNTS 

BKG 
COUNTS 

FWHM 
(keV) FLAG 

89 1691.02 2555.42 -3N 8 14 35 2.23 NET< CL 

c:\seeker\Results\L5187-07.RES Analysis Results Saved. 
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L5187-07 analyzed by emm1461 on 04/25/2003 
*******************************************************************************, 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/21/2003 16:22:07 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. . 7.48E+02 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . . 30000 Sec 
Sample Size . .... 5.73E-01 kg Real Time . . 30018 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1116803. spc 

Detector #: 3 
Energy(keV)= 0.88 + O.661*Ch + 0.00E+OO*ChA2 + 0.00E+00*Ch A3 04/18/2003 
FWHM(keV) :.:: 0.84 + O.OOl*En + 7.91E-04*EnA2 + 7.91E-04*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT5SS003.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 3.20e 02*EnA-2.77e+00 + 2.47e+02*EnA 8.30e-01] 04/30/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 
Pb-212 7.72E+02 1.76E+Ol < 3.46E+01 1.69E+01 1. OOE+OO MEAS + 
Tl-208 7.23E+02 2.66E+01 < 7.63E+01 3.70E+01 1.00E+00 MEAS + 
AcTh-228 7.08E+02 2.61E+01 < 9.70E+01 4.68E+01 1. OOE+OO MEAS + 
Ra-226 1.50E+03 1.82E+02 < 5.64E+02 2.78E+02 1.00E+00 MEAS + 
Pb-214 7.81E+02 1.90E+01 < 5.26E+01 2.57E+01 1. OOE+OO MEAS + 
Annil 7.26E+00 1.67E+01 < 5.53E+01 2.73E+01 9.42E-01 MEAS + 
Bi-214 7.02E+02 2.22E+01 < 5.62E+01 2.74E+01 1. OOE+OO MEAS + 
Cs-137 3.86E+02 1.46E+01 < 3.15E+01 1.53E+01 9.98E-01 MEAS + 
Bi-212 4.67E+02 6.96E+Ol < 2.06E+02 9.96E+Ol 1.00E+00 MEAS + 
K-40 1. 47E+04 2.81E+02 < 2.62E+02 1.24E+02 1. OOE+OO MEAS + 
Arn-241 4.84E+01 2.87E+01 < 9.31E+01 4.59E+01 1. OOE+OO NET 
Co-57 6.81E-01 4.26E+00 < 1.43E+01 6.99E+00 9.23E-Ol NET 
Ce-144 2.27E+01 3.37E+Ol < 1.12E+02 5.49E+01 9.26E-01 NET 
Ce-141 2.84E+01 1.65E+Ol < 5.42E+Ol 2.66E+01 5.12E-01 NET 
Se-75 -3.93E-01 8.38E+00 < 2.83E+01 1. 38E+01 8.34E-01 NET 
Cr-51 9.09E+01 9.27E+Ol < 3.09E+02 1.50E+02 4.56E-01 NET 
1-131 3.10E+01 7.75E+Ol < 2.61E+02 1.26E+02 6.70E-02 NET 
Sb-125 -2.01E+00 1.78E+01 < 6.05E+01 2.93E+01 9.79E-01 NET 
Ag-108m 4.98E+00 5.71E+00 < 1.91E+01 9.24E+00 9.99E-01 NET 
Be-7 -4.85E+01 7.54E+01 < 2.60E+02 1.26E+02 6.66E-Ol NET 
La-HO -3.34E+01 6.13E+01 < 2.11E+02 1.02E+02 1. 83E-01 NET 
Ru-103 -5.52E+00 9.64E+00 < 3.33E+01 1.60E+01 5.76E-01 NET 
Ba-140 -1.32E+02 1.13E+02 < 3.94E+02 1.90E+02 1.83E-01 NET 
Cs-134 -5.40E+00 5.65E+00 < 1.97E+01 9.50E+00 9.72E-Ol NET 
Ru-106 -2.27E+01 5.79E+01 < 2.00E+02 9.62E+01 9.43E-01 NET 
Zr-95 -7.32E+01 1.22E+02 < 4.04E+02 2.00E+02 7.12E-01 NET 
Nb-95 -2.14E+01 1.33E+01 < 4.67E+01 2.26E+01 5.38E-Ol NET 
Co-58 -1.12E+00 8.39E+00 < 2.89E+01 1. 39E+01 7.36E-01 NET 
Mn-54 1.19E+01 6.96E+00 < 2.28E+01 1.09E+01 9.33E-01 NET 
Ag-llOm 1. 25E+00 8.86E+00 < 3.05E+01 1. 45E+01 9.17E-01 NET 
Fe-59 1.45E+01 2.24E+01 < 7.81E+01 3.74E+Ol 6.14E-01 NET 
Zn-65 4.38E+01 3.45E+01 < 1.14E+02 5.57E+01 9.15E-01 NET 
Co-60 9.90E+00 7.90E+00 < 2.63E+01 1.25E+01 9.89E-Ol NET 
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--------------------------

LS187-07 analyzed by emm1461 on 04/25/2003 
Activity, Units: pCi/kg 
Nucl~de Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 
Sb-124 -S.27E+00 1.44E+Ol < S.31E+Ol 2.42E+Ol 6.97E-Ol NET 

PERFORMED BY: 

REVIEWED BY: __________________________ 
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-----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L:.;;::5;..:.18.=,;7=--.=.;08=--________ 	 Count by Date: ____________ 
(if required) 

Client: 	 Duratek Inc Delay Date: ~~~~-------------
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-A0300-8 

Collect Start Datemme: 

Collect Stop Datemme: 03-21-03 12:00 
~-~~~---------

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1; eo-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Sol/d/SedlmentlSoll 

_______ g/mLDensity: Total Sample Weight: -----g
(if required) (if required) 

Total Sample Weight: 	 WetWei9ht:-----9 	 -----9
(if required) 

Dry Weight:Aliquot Weight: -----g 	 -----9 
7 £/(/..:J...Aliquot Weight: -..:..-=---- 9

VegetationlDrled Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:Dry Weight: -----9 
Units:

Aliquot Weight: ------g 

Sample Geometry: 

Work Group 10: 	 Run 10: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count Datemme: 4h' (lPlelO)V DetNo.:J Spectrum No.: [I (1A'04 ______ 

Counted by: ~ 

Recount Datemme: OetNo.: ___ Spectrum No.: _______ 

Counted by: 

FORM 305.1. Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s); Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS187-08 
BMS-A0300-S 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

03/21/03 12; 00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIV1TY UNITS 

g 
g 
g 
kg 

pei 

740.2 

740.2 
7402 

WTSS 
SOlLA.LIB 
EMPTY 

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

L5187-08 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5187-08 / 
Sample 10: NONE 	 Code: 1114404 

--------------------------------------~i---------------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/21/2003 10:38:02 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. 7.43E+002 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs I Live Time 17474 Sec 
Sample Size ....... 7.40E-001 kg/I Real Time. . . . . . .. 17482 Sec 
Collection Efficiency. . .. 1.0000 I spc. File .........1114404.spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy{keV)= 0.57 + 0.662*Ch + 0.00E+00*ChA2 + 0.00E+00*Ch A 3 04/18/2003 
FWHM(keV} 0.89 + O.008*En + 5.93E-04*EnA2 + 0.00E+00*En A 3 02/24/2003 

Where En = Sqrt(Energy in keY} 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BRG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 	 53.25 79.63 7 38 63 543 1.18 a NET< CL 
HiResid 

2 	 54.81 82.00 8 38 63 543 0.98 b NET< CL 
HiResid 

3 63.56 95.22 122 36 57 648 1.14 
4 73.13 109.69 43 25 40 386 0.68 a 
5 74.81 112.22 320 43 65 772 1. 35 b 
6 77.20 115.83 489 37 48 515 0.90 c 
7 84.65 127.11 161 43 68 786 1. 58 a 	 Wide Pk 
8 87.31 131.13 267 40 60 674 1. 37 b 
9 90.09 135.33 147 30 45 449 0.78 c 

10 93.00 139.73 331 37 53 562 1.16 d 
11 105.41 158.49 4 35 58 618 0.12 NET< CL 
12 169.57 255.48 5 31 51 473 0.19 NET< CL 
13 186.13 280.50 203 40 61 591 1.12 
14 197.39 297.52 56 19 29 203 0.58 a 
15 198.60 299.35 38 18 29 203 0.60 b 
16 209.65 316.06 26 37 60 571 0.45 NET< CL 
17 238.70 359.98 920 37 36 254 1. 04 a 
18 241. 68 364.47 223 32 46 356 1. 51 b 
19 270.19 407.57 68 30 47 345 0.92 
20 295.28 445.50 252 24 29 166 1.10 a 
21 300.12 452.81 74 22 33 199 1.31 b 
22 328.20 495.25 9 24 40 271 0.33 NET< CL 
23 338.41 510.69 163 28 41 267 1. 27 
24 351.95 531.16 455 30 36 217 1.17 
25 453.43 684.57 14 20 33 169 0.33 NET< CL 
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L5187-08 analyzed by errun1461 on 04/25/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

===~=========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
-----------------------~-------------------------------------------------------

26 462.70 698.58 50 22 34 176 0.98 
27 510.84 771.34 334 29 38 200 2.04 Wide Pk 
28 583.27 880.84 312 26 31 144 1. 43 
29 609.31 920.19 344 27 33 158 1. 55 
30 661. 85 999.61 40 18 29 129 0.95 
31 727.71 1099.18 41 17 26 105 0.88 
32 794.92 1200.77 67 18 26 102 1. 56 
33 861.53 1301.47 40 16 23 96 1. 88 
34 911.21 1376.57 182 21 26 111 1. 64 
35 934.46 1411.71 28 15 23 85 1. 53 
36 969.20 1464.23 86 19 26 122 1. 34 
37 1120.61 1693.10 63 20 30 140 1.14 
38 1460.93 2207.53 1895 45 16 41 2.05 
39 1764.48 2666.40 59 10 11 18 2.68 
40 2614.38 3951.13 110 12 10 15 2.53 
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L5187-08 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. .. .. EMPTY04.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

3 63.56 122 36 57 26 37 60 NET<CL 
4 73.13 43 25 40 10 25 42 NET<CL 
6 77.20 489 37 48 451 37 50 
7 84.65 161 43 68 133 43 69 
8 87.31 267 40 60 250 40 61 
9 90.09 147 30 45 122 30 46 

10 93.00 331 37 53 137 37 58 
13 186.13 203 40 61 104 40 64 
14 197.39 56 19 29 39 19 30 
15 198.60 38 18 29 25 19 30 NET<CL 
17 238.70 920 37 36 842 38 39 
18 241.68 223 32 46 204 32 47 
19 270.19 68 30 47 60 30 48 
20 295.28 252 24 29 230 24 30 
21 300.12 74 22 33 65 22 34 
23 338.41 163 28 41 156 28 42 
24 351. 95 455 30 36 404 31 38 
26 462.70 50 22 34 45 22 35 
27 510.84 334 29 38 85 30 47 
28 583.27 312 26 31 284 26 33 
29 609.31 345 27 33 317 27 34 
31 727.71 41 17 26 36 17 26 
34 911. 21 182 21 26 168 21 27 
36 969.20 86 19 26 82 19 27 
37 1120.61 63 20 30 58 20 30 
38 1460.93 1895 45 16 1870 45 18 
39 1764.48 59 10 11 52 10 12 
40 2614.38 110 12 10 91 12 12 
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L5187-08 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 2.00 I Decay Limit (Halflives) .. 8.0 
Minimum Score . 0.65 I Decay Correction. . ... ON 

=============================================================================== 

LIBRARY SEARCH RESULTS 
=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


5 74.81 320 Pb-212 217 5 of 6 100.00 1. 50 
Pb-214 96 5 of 7 98.65 0.99 
Tl-208 23 6 of 9 95.51 0.96 

6 77.20 451 Pb-212 377 5 of 6 100.00 1. 50 
Pb-214 170 5 of 7 100.00 1. 00 

7 84.65 133 Tl-208 12 6 of 9 95.51 1. 46 
8 87.31 51 Cd-109 1 of 1 100.00 1. 50 Split 

42 87.31 200 Pb-212 200 5 of 6 100.00 1.50 AutoAdd 
9 90.09 122 Unknown 

10 93.00 137 AcTh-228 80 7 of 36 74.41 1. 24 
Th-234 1 of 2 58.74 0.59 LowScore 

13 186.13 104 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 100.00 1. 50 

14 197.39 39 Unknown 
17 238.70 842 Pb-212 1084 5 of 6 100.00 1. 00 
18 241. 68 204 Pb-214 107 5 of 7 100.00 1. 00 

La-HO 1 of 15 0.40 0.00 LowScore 
19 270.19 60 AcTh-228 58 7 of 36 78.99 1. 29 
20 295.28 230 Pb-214 252 5 of 7 100.00 1. 50 
21 300.12 65 Pb-212 58 5 of 6 100.00 1. 50 
23 338.41 156 AcTh-228 156 7 of 36 78.99 1. 29 
24 351.95 404 Pb-214 763 5 of 7 100.00 1. 50 
26 462.70 45 AcTh--228 47 7 of 36 78.99 1. 29 

Sb-125 1 of 8 13.67 0.64 LowScore 
27 510.84 7 Annil 1 of 1 100.00 1. 50 Split 
41 510.84 78 Tl-208 78 6 of 9 97.04 1.47 AutoAdd 
28 583.27 284 Tl-208 265 6 of 9 97.04 1. 47 
29 609.31 317 Bi-214 342 4 of 33 85.05 1. 35 

Ru-103 1 of 2 5.92 0.06 LowScore 
30 661.85 40 Cs-137 1 of 1 100.00 1. 50 
31 727.71 36 Bi-212 1 of 13 100.00 1. 50 

Te-129m 1 of 2 18.72 0.69 
32 794.92 67 AcTh--228 31 7 of 36 72.33 1. 22 

Cs-134 1 of 9 46.67 0.47 LowScore 
33 861.53 40 Tl-208 30 6 of 9 97.04 1. 47 
34 911. 21 168 AcTh--228 178 7 of 36 78.99 1. 29 
35 934.46 28 Bi-214 16 4 of 33 72.93 1. 23 
36 969.20 82 AcTh-228 103 7 of 36 87.35 1. 37 

Sb-124 1 of 13 1. 04 0.01 LowScore 
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L5l87-08 analyzed by ernm1461 on 04/25/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. 
No. 

Energy 
(keV) 

Net 
Counts Nuclide 

Expected 
Net Counts 

Peaks 
Found 

% Abn. 
Found SCORE FLAG 

37 
38 
39 
40 

1120.61 
1460.93 
1764.48 
2614.38 

58 
1870 

52 
91 

Bi-214 
K-40 
Bi-214 
Tl-208 

65 

47 
104 

4 of 
1 of 
4 of 
6 of 

33 
1 

33 
9 

88.92 
100.00 
82.46 
97.04 

1. 39 
1. 50 
1. 32 
1. 47 
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L5187-08 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-08 


Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 
Sampling Stop: 03/21/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 7.40e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I Ii II 

Code: 1114404 

04/21/2003 10:38:02 
7.43e+002 Hrs 

17474 Sec 
17482 Sec 

.1114404. spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 4 (Canberra sn 10923050 det#4) 
Efficiency File: WT5SS004.EFF (450 ml in a WAT5 1.6 g/cc) 
Eff.=1/[1.58E-02*En A -3.09E+00 + 2.56E+02*EnA 7.93E-01] 02/09/1998 

Library File: ..•... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 

Pb-212 Average:x 3.30E+02 +- 1.46E+01 * 
74.81 1. D. 
77.12 1. D. · 
87.30 1. D. 

238.63 3.29E+02 +- 1. 47E+01 3.16E+01 +* 
300.09 3.96E+02 +- 1.35E+02 4.31E+02 + 

Tl-208 Average:x 3.16E+02 +- 2.36E+01 * 
84.90 1. D. . ·· · · 510.84 1. D. .· · · 

583.14 3.27E+02 +- 3.02E+01 7.91E+01 +* 
860.37 4.28E+02 +- 1.65E+02 5.26E+02 + 

2614.66 2.91E+02 +- 3.88E+01 8.75E+01 +* 
Cd-109 88.03 1. D. · . AcTh-228 Average:x 3.03E+02 +- 2.64E+01 · · * 

93.35 1. D. . · · 270.23 3.19E+02 +- 1. 59E+02 5.21E+02 + 
338.32 3.11E+02 +- 5.65E+01 1.72E+02 +* 
463.00 2.98E+02 +- 1.48E+02 4.83E+02 + 
794.70 6.52E+02 +- 1.70E+02 5.22E+02 +* 
911.07 3.01E+02 +- 3.76E+01 1. 02E+02 +* 
969.11 2.58E+02 +- 5.88E+01 1.78E+02 +* 

Ra-226 186.22 4.68E+02 +- 1. 80E+02 5.86E+02 + 
Pb-214 Average:x 2.60E+02 +- 1. 51E+01 · · * 

241.98 4.81E+02 +- 7.49E+01 2.27E+02 +* 
295.21 2.45E+02 +- 2.55E+01 6.78E+01 +* 
351. 92 2.55E+02 +- 1. 94E+01 4.98E+01 +* 

Annil 511.00 2.23E+00 +- 1. 75E+01 5.84E+01 + 
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-------------------------------------------------------------------------------

L5187-08 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 

Bi-214 Average:x 2.51E+02 +- 1. 92E+01 * 
609.31 2.47E+02 +- 2.14E+01 5.58E+01 +* 
934.06 4.42E+02 +- 2.34E+02 7.60E+02 + 

1120.29 2.26E+02 +- 7.75E+01 2.46E+02 + 
1764.49 2.77E+02 +- 5.40E+01 1.39E+02 +* 

Cs-137 661.65 1.80E+01 +- 8.38E+OO 2.72E+01 + 
Bi-212 727.17 1. 27E+02 +- 6.05E+01 1. 96E+02 + 
K-40 1460.81 1. 26E+04 +- 3.02E+02 2.63E+02 +* 
Am-241 59.54 N 4.50E+01 +- 2.32E+01 7.59E+Oll x Ibase 
Co-57 122.06 N-4.85E+OO +- 4.51E+OO 1. 55E+01 x 
Ce-144 133.54 N-1.02E+01 +- 3.70E+01 1.26E+02 x 
Ce-141 145.44 N 2.11E+01 +- 1. 51E+01 4.99E+01 x 
Se-75 264.65 N 2.64E+00 +- 7.46E+OO 2.54E+Oll x lbase 
Cr-51 320.08 N-4.33E+01 +- 9.69E+01 3.35E+02 x 
1-131 364.48 N-5.17E+Ol +- 8.08E+01 2.82E+02 x 
Sb-125 427.89 N-1.24E+01 +- 1.61E+01 5.68E+01 x 
Ag-108m 433.93 N S.23E+OO +- 5.13E+00 1.72E+01 x 
Be-7 477.59 N-l. 28E+Ol +- 6.66E+Ol 2.32E+02 x 
La-l40 487.03 N 6.43E+01 +- 5.67E+Ol 1.89E+02 x 
Ru-103 497.0B N 2.98E+00 +- 8.50E+00 2.92E+Ol x 
Ba-140 537.32 N-5.63E+01 +- 1.03E+02 3.64E+02 x 
Cs-134 604.70 N 2.25E-01 +- 2.50E+01 8.34E+OIP x PIC 
Ru-106 621. 84 N-2.65E+OO +- 5.91E+01 2.06E+02 x 
Zr-95 724.18 N 1.77E+01 +- 3.04E+01 1. OlE+02L x LHROI 
Nb-95 765.79 N-8.91E+OO +- 1.12E+Ol 4.02E+01 x 
Co-58 810.76 N 4.17E+OO +- 7.50E+OO 2.58E+01 x 
Mn-54 834.83 N-5.21E+00 +- 6.66E+00 2.39E+01 x 
Ag-llOm 884.67 N-1. 38E+01 +- 9.74E+00 3.57E+Ol x 
Fe-59 1099.22 N 1.32E+Ol +- 2.23E+Ol 7.61E+01 x 
Zn-65 1115.52 N 2.B2E+Ol +- 3.47E+01 1.16E+02P x PIC 
Co-60 1332.49 N 4.92E+00 +- 7.35E+00 2.53E+01 x 
Sb-124 1691.02 N 1. 66E+01 +- 1.32E+Ol 4.45E+01 x 

MEASURED TOTAL: 1.47E+04 +- 6.67E+02 pCi/kg 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 53.25 79.63 7 38 63 543 1.18 Deleted 
2 54.81 82.00 8 38 63 543 0.98 Deleted 
3 63.56 95.22 26 37 60 648 1.14 Deleted 
4 73.13 109.69 10 25 42 386 0.68 Deleted 
9 90.09 135.33 122 30 46 449 0.78 Unknown 


11 105.41 158.49 4 35 58 618 0.12 Deleted 

12 169.57 255.48 5 31 51 473 0.19 Deleted 

14 197.39 297.52 39 19 30 203 0.58 Unknown 

15 198.60 299.35 25 19 30 203 0.60 Deleted 

16 209.65 316.06 26 37 60 571 0.45 Deleted 

22 328.20 495.25 9 24 40 271 0.33 Deleted 
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L5187-08 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

25 453.43 684.57 14 20 33 169 0.33 Deleted 
=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-~-----------------------------------------------------------------------------

43 59.54 89.14 62N 32 51 526 0.98 LBase 
44 122.06 183.65 -3lN 29 49 474 1. 04 NET< CL 
45 133.54 201.01 -8N 30 49 484 1. 05 NET< CL 
46 145.44 218.99 41N 29 47 422 1. 06 NET< CL 
47 264.65 399.20 7N 20 32 210 1.17 NET< CL 

LBase 
48 320.08 482.99 -9N 20 33 207 1. 21 NET< CL 
49 364.48 550.10 -12N 19 31 182 1. 25 NET< CL 
50 427.89 645.96 -13N 17 28 150 1. 30 NET< CL 
51 433.93 655.09 17N 17 27 131 1. 30 NET< CL 
52 477.59 721.08 -3N 16 26 123 1. 34 NET< CL 
53 487.03 735.35 18N 16 25 117 1. 34 NET< CL 
54 497.08 750.55 5N 14 23 99 1. 35 NET< CL 
55 537.32 811.37 -8N 15 25 111 1. 38 NET< CL 
56 604.70 913.23 IN 66 109 263 1. 43 NET< CL 

PIC 
57 621. 84 939.14 -IN 15 25 103 1. 44 NET< CL 
58 724.18 1093.84 13N 23 37 107 1. 52 NET< CL 

LHRoi 
59 765.79 1156.74 -lIN 14 24 111 1. 55 NET< CL 
60 810.76 1224.72 7N 12 20 75 1. 58 NET< CL 
61 834.83 1261.10 11N 13 23 102 1. 60 NET< CL 
62 884.67 1336.44 -19N 13 23 99 1. 64 NET< CL 
63 1099.22 1660.76 8N 13 22 87 1. 79 NET< CL 
64 1115.52 1685.40 22N 28 45 200 1. 80 NET< CL 

PIC 
65 1332.49 2013.38 7N 11 17 52 1. 95 NET< CL 
66 1691.02 2555.35 7N 6 8 12 2.20 NET< CL 

c:\seeker\Resu1ts\L5187-08.RES Analysis Results Saved. 
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L5187-08 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/21/2003 10:38:02 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. . 7.43E+02 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .. 17474 Sec 
Sample Size .. .... 7.40E-01 kg Real Time .. 17482 Sec 
Collection Efficiency . . 1.0000 Spectrum File .1114404. spc 

·Detector #: 4 
Energy (keV) =: 0.57 + 0.662*Ch + 0.OOE+OO*Ch A 2 + O.00E+00*ChA3 04/18/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 5.93E-04*EnA3 02/24/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WTSSS004.EFF (450 ml in a WAT5 1.6 g/cc) 
Eff.=1/[ 1.58e-02*EnA-3.0ge+OO + 2.S6e+02*EnA 7.93e-01) 02/09/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=========================;=;=================================================== 
Pb-212 3.30E+02 1.46E+01 < 3.16E+01 1.S3E+01 1.00E+OO MEAS + 
Tl-208 3.16E+02 2.36E+Ol < 7.9lE+Ol 3.80E+01 9.99E-Ol MEAS + 
AcTh-228 3.03E+02 2.64E+01 < 1.02E+02 4.85E+Ol 9.99E-01 MEAS + 
Ra-226 4.6BE+02 1.80E+02 < 5.86E+02 2.B7E+02 1.00E+00 MEAS + 
Pb-214 2.60E+02 1. S1E+01 < 4.98E+01 2.41E+01 1.00E+00 MEAS + 
Annil 2.23E+OO 1. 75E+Ol < 5.B4E+Ol 2.87E+01 9.43E-Ol MEAS + 
Bi-214 2.51E+02 1.92E+01 < 5.58E+Ol 2.6BE+Ol 1.OOE+OO MEAS + 
Cs-137 1.80E+Ol 8.3BE+00 < 2.72E+Ol 1.30E+Ol 9.98E-Ol MEAS + 
Bi-212 1. 27E+02 6.05E+Ol < 1.96E+02 9.33E+Ol 9.99E-Ol MEAS + 
K-40 1. 26E+04 3.02E+02 < 2.63E+02 1. 22E+02 1. OOE+OO MEAS + 
Am-241 4.S0E+Ol 2.32E+Ol < 7.59E+Ol 3.70E+Ol 1.00E+00 NET 
Co-57 -4.8SE+OO 4.S1E+OO < 1. 55E+Ol 7.55E+OO 9.24E-Ol NET 
Ce-144 -1. 02E+Ol 3.70E+Ol < 1.26E+02 6.12E+Ol 9.27E-Ol NET 
Ce-141 2.11E+Ol 1.51E+01 < 4.99E+01 2.42E+01 5.16E-Ol NET 
Se 75 2.64E+00 7.46E+OO < 2.54E+01 1. 22E+01 8.36E-Ol NET 
Cr-51 -4.33E+Ol 9.69E+Ol < 3.35E+02 1.61E+02 4.60E-Ol NET 
1-131 -S.17E+Ol B.08E+Ol < 2.82E+02 1.35E+02 6.89E-02 NET 
Sb-125 -1.24E+01 1. 61E+Ol < S.6BE+Ol 2.71E+Ol 9.79E-Ol NET 
Ag-IOBm 5.22E+OO 5.13E+OO < 1.72E+Ol 8.18E+OO 9.99E-Ol NET 
Be-7 -1.28E+01 6.67E+Ol < 2.32E+02 1.lOE+02 6.69E-Ol NET 
La-140 6.43E+Ol 5.67E+Ol < 1. 89E+02 8.98E+Ol 1. 86E-01 NET 
Ru-103 2.98E+00 8.50E+OO < 2.92E+01 1.38E+01 5.79E-Ol NET 
Ba-140 -5.62E+Ol 1.03E+02 < 3.64E+02 1.72E+02 1. 86E-01 NET 
Cs-134 2.25E-Ol 2.50E+Ol < 8.34E+01 4.12E+01 9.72E-Ol NET 
Ru-106 -2.65E+OO 5.91E+Ol < 2.06E+02 9.74E+Ol 9.43E-01 NET 
Zr-95 1.77E+Ol 3.04E+01 < 1. OlE+02 4.87E+Ol 7.15E-Ol NET 
Nb-95 -8.91E+OO 1.12E+Ol < 4.02E+01 1.90E+Ol 5.41E-01 NET 
Co-58 4.17E+OO 7.50E+00 < 2.58E+Ol 1. 21E+Ol 7.38E-Ol NET 
Mn-54 -5.21E+OO 6.66E+OO < 2.39E+Ol 1.13E+Ol 9.33E-Ol NET 
Ag-llOm -1.38E+01 9.74E+OO < 3.57E+01 1. 69E+Ol 9.18E-Ol NET 
Fe-59 1. 32E+Ol 2.23E+Ol < 7.61E+Ol 3.58E+Ol 6.18E-Ol NET 
Zn-65 2.82E+Ol 3.47E+Ol < 1.16E+02 5.62E+Ol 9.16E-Ol NET 
Co-60 4.92E+00 7.35E+OO < 2.52E+01 1.17E+01 9.89E-Ol NET 
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15187-08 analyzed by emm1461 on 04/25/2003 
Activity Units: pCi/kg 
Nuclide· Activity Uncertainty MDA C1 ACT DECAY F1AG 
=============================================================================== 
Sb-124 1.66E+01 1.32E+Ol < 4.45E+01 1.91E+Ol 7.00E-01 NET 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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-------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L:;.:::5..:..18;:;,.;7;...-0;:;,.;9=----___________ Count by Date: __________ 
(if required) 

Client: Duratek Inc 
~~~=-------------

Delay Date: 
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: 

Sample Description: BMS-A0300-9 

Collect Start DatelTime: 

Collect Stop DatelTime: 03-21-03 12:00 
~~~~~-----------

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

liquid Data Sol/d/SedimentlSoll 

_______ g/mLDensity: Total Sample Weight: --------9 
(if required) (if required) 

Total Sample Weight: Wet Weight: ------g -------9 
(if required) 

Dry Weight: ------gAliquot Weight: -------g 

Aliquot Weight: g
Vegetatlon/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: ------9 
Volume:Dry Weight: ------9 
Units:

Aliquot Weight: -----g 

Sample Geometry: 

Work Group 10: W05117 Run 10: 

COUNTING INFORMATION 

11 '3 ~qO) 
/ 

Count DatelTime: DetNo.: __ 5_ Spectrum No.: _____ 

Counted by: 

DetNo.: ___ Spectrum No.: ______Recount DatelTime: 

Counted by: 

FORM 305.1, Rev,18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5187-09 
BMS-A0300 - 9 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

03/21/03 12: 00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 
==••~;;=t;=~=========================================================_=_=__=================================___.=.==___________=_ 
sample weight 744.69 
Sample Weight-Dry 9 
Aliquot Weight 744.69 
FINAL WEIGHT kg .7446 
Container WTS5 
LIBRARY SOlLA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pct 

'.' 
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-------------------------------------------------------------------------------

L5187-09 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 
SE~KER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-09 ~ 
Sample ID: SOIL/SEDI Duratek Inc Code: 1136905 

---------------------------------------~-------------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/23/2003 16:39:56 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. 7.97E+002 Hrs 
Buildup Time. . O.OOE+OOO Hrs I Live Time 17000 Sec 
Sample Size .. .... 7. 45E-001 k~ I Real Time . . . 17022 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ... .1136905. spc 

Detector #: 5 (Canberra SN 6953483 Inst-l Detector #5) 
Energy(keV)= -0.08 + 0.661*Ch +-2.08E-07*ChA2 + 7.37E-l1*ChA3 04/23/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.00E+00*EnA3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.20 95.67 105 52 84 1121 1. 48 
2 74.92 113.40 416 48 71 937 1. 24 a 
3 77.05 116.62 532 44 62 781 1. 09 b 
4 87.33 132.16 163 34 52 589 0.94 a 
5 89.81 l35.90 180 49 78 1031 1. 41 b 
6 92.90 140.58 408 51 78 1031 1. 61 c 
7 128.88 194.99 46 40 65 792 0.84 NET< CL 
8 185.95 281.28 320 43 64 693 1. 32 
9 209.17 316.40 85 43 70 765 1. 09 

10 238.61 360.91 1386 46 46 419 1.18 a 

11 241.64 365.49 282 39 59 587 1. 43 b 

12 270.14 408.59 149 33 51 435 1. 72 

13 276.64 418.41 48 18 27 180 0.65 a 

14 277.91 420.34 42 18 27 180 0.70 b 

15 295.21 446.50 462 35 44 365 1. 25 a 

16 299.78 453.41 67 18 27 182 0.66 b 

17 327.63 495.52 66 23 36 258 1. 06 a 

18 328.86 497.39 29 16 25 154 0.68 b 

19 338.41 511.83 294 37 55 441 1. 30 

20 351.94 532.29 841 43 53 408 1. 49 

21 462.31 699.20 21 12 19 89 0.72 a 

22 463.42 700.89 75 27 43 267 2.00 b 

23 510.94 772.75 555 37 47 303 2.18 a 

24 512.78 775.53 35 13 19 91 0.73 b 

25 583.19 882.02 504 32 38 218 1. 50 

26 609.35 921. 58 677 36 40 234 1. 68 

27 661.61 1000.62 246 25 31 182 1. 46 
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L5187-09 analyzed by errun1461 on 04/25/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

--------------------------------------------- -----~--------------------------

28 727.32 1099.99 93 21 31 162 1. 86 
29 768.37 1162.07 52 23 35 205 1.15 
30 785.91 1188.60 25 18 28 148 1.13 NET< CL 
31 795.45 1203.03 38 21 34 177 0.94 
32 860.79 1301. 84 42 22 34 182 1. 08 
33 911.27 1378.18 319 27 33 168 1. 58 
34 964.67 1458.93 83 17 25 112 1. 64 a 
35 969.02 1465.52 210 21 25 112 1. 80 b 
36 1001.74 1514.99 28 19 30 145 1. 23 NET< CL 
37 1120.38 1694.39 113 22 31 161 1. 67 
38 1173.60 1774.86 118 24 35 187 2.17 
39 1238.26 1872.63 47 23 36 202 1. 43 
40 1332.62 2015.29 178 18 21 75 2.35 
41 1377.42 2083.01 21 13 21 72 1. 31 
42 1460.79 2209.04 2816 54 19 57 2.07 
43 1729.48 2615.09 35 10 13 27 3.65 Wide Pk 
44 1764.83 2668.49 117 14 15 36 1. 95 
45 2204.46 3332.43 39 9 12 21 3.58 
46 2614.97 3951.74 232 16 9 13 2.76 
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L5187-09 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 
SE~KER B A C K G R 0 UNO SUB T RAe T RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . ... EMPTY05.BKG (BKG Framatome ANP) 

=============================================================================== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR.LEVEL FLAG 

1 63.20 105 52 84 59 52 85 NET<CL 
2 74.92 416 48 71 376 48 73 
3 77.05 532 44 62 508 45 63 
4 87.33 163 34 52 143 34 53 
6 92.90 408 51 78 270 52 81 

8 185.95 320 43 64 228 43 67 

9 209.17 85 43 70 74 44 70 


10 238.61 1386 46 46 1336 47 48 
15 295.21 462 35 44 430 35 47 
19 338.41 294 37 55 294 38 55 
20 351.94 841 43 53 778 44 55 
23 510.94 555 37 47 156 38 59 
25 583.19 504 32 38 481 33 40 
26 609.35 677 36 40 635 36 42 
28 727.32 93 21 31 87 21 31 
32 860.79 43 22 34 42 22 35 
33 911.27 319 27 33 298 27 34 
35 969.02 210 21 25 202 21 26 
36 1001. 74 28 19 30 18 19 31 NET<CL 
37 1120.38 113 22 31 105 22 32 
41 1377.42 21 l3 21 19 14 21 NET<CL 
42 1460.79 2816 54 19 2781 54 22 
44 1764.83 117 14 15 107 14 16 
46 2614.97 232 16 9 204 16 13 
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L5187-09 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. . ... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 1.00 I Decay Limit (Halflives) . . 8.0 

Minimum Score . ... .. 0.55 I Decay Correction. . . . . . ON 


==============================================================;================ 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 
No. (keV) Counts Nuclide Net Counts Found Found SCORE. FLAG 

2 74.92 376 Pb-212 233 5 of 6 100.00 1. 50 
Pb-214 122 5 of 7 98.65 0.99 
Tl-208 25 6 of 9 97.77 0.98 

3 77.05 508 Pb-212 416 5 of 6 100.00 1. 50 
Pb-214 220 5 of 7 98.65 0.99 

4 87.33 143 Pb-212 239 5 of 6 100.00 1. 50 
Cd-109 1 of 1 100.00 1. 50 

5 89.81 180 Unknown 
6 92.90 165 Th-234 1 of 2 58.74 0.59 Split 

48 92.90 105 AcTh-228 105 10 of 36 79.56 0.80 AutoAdd 
8 185.95 228 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
9 209.17 74 AcTh-228 136 10 of 36 100.00 1. 50 

Np-239 o of 0 0.00 Decay 
10 238.61 1336 Pb-212 1407 5 of 6 100.00 1. 50 
11 241.64 282 Pb-214 196 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
12 270.14 14 9 AcTh-228 93 10 of 36 86.12 1.36 
13 276.64 48 Ba-133 1 of 5 5.46 0.55 

Tl-208 62 6 of 9 100.00 1.50 Matched 
Np-239 o of 0 0.00 Decay 

14 277.91 42 TI-208 62 6 of 9 100.00 1. 50 
Np-239 o of 0 0.00 Decay 

15 295.21 430 Pb-214 464 5 of 7 100.00 1.50 
16 299.78 67 Pb-212 90 5 of 6 100.00 1. 50 
17 327.63 66 AcTh-228 74 10 of 36 89.16 1. 39 

Bi-212 2 2 of 13 59.32 1.09 Matched 
18 328.86 29 Bi-212 2 2 of 13 59.68 1.10 

La-140 11090 2 of 15 31. 48 0.31 LowScore 
19 338.41 294 AcTh-228 253 10 of 36 87.68 1.38 
20 351.94 778 Pb-214 792 5 of 7 100.00 1. 50 
21 462.31 21 Unknown 

AcTh-228 81 10 of 36 100.00 1. 00 Matched 
22 463.42 75 AcTh-228 81 10 of 36 89.16 1. 39 

Sb-125 1 of 8 13.67 0.64 
23 510.94 25 Annil 1 of 1 100.00 1. 50 Split 
47 510.94 131 TI-208 131 6 of 9 100.00 1.50 AutoAdd 
24 512.78 35 Unknown 
25 583.19 481 TI-208 461 6 of 9 100.00 1.50 
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L5187-09 analyzed by emm1461 on 04/25/2003 
=;============================================================================= 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

------------------------------------------------------------~------------------

26 609.35 635 	 Bi-214 612 7 of 33 87.19 1.37 
Ru-l03 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.55 

27 661. 62 246 	 Cs-137 1 of 1 100.00 1. 50 
1174SEsc 0 of 0 0.55 


28 727.32 87 Bi-212 3560 2 of 13 100.00 1.50 

29 768.37 52 Bi-214 59 7 of 33 91. 08 1. 41 

31 795.45 38 AcTh-228 60 10 of 36 93.07 1. 43 


Cs-134 1 of 9 46.67 0.97 

32 860.79 42 Tl-208 54 6 of 9 100.00 1.50 

33 911.27 298 AcTh-228 360 10 of 36 89.16 1. 39 

34 964.67 83 AcTh-228 58 10 of 36 86.12 1. 36 

35 969.02 202 AcTh-228 183 10 of 36 87.68 1. 38 


Sb-124 1 of 13 1. 04 0.01 LowScore 
37 1120.38 105 Bi-214 140 7 of 33 91. 08 1. 41 
38 1173.60 l18 Co-60 194 2 of 2 100.00 1. 50 

Cs-Sum 1 of 6 16.67 0.17 LowScore 
39 1238.26 47 Bi-214 50 7 of 33 89.21 1. 39 
40 1332.62 178 Co-60 108 2 of 2 100.00 1. 50 
42 1460.79 2781 K-40 1 of 1 100.00 1. 50 
43 1729.48 35 Bi-214 20 7 of 33 83.22 1. 33 
44 1764.83 107 Bi-214 106 7 of 33 87.19 1. 37 
45 2204.46 39 Bi-214 29 7 of 33 85.10 1. 35 
46 2614.97 204 Tl-208 207 6 of 9 100.00 1.50 
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L5187-09 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SE,EKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-09 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 
Sampling Stop: 03/21/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 7.45e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time .. 
Spectrum File 
Type I & II 

Code: 1136905 

04/23/2003 16:39:56 
7.97e+002 Hrs 

17000 Sec 
17022 Sec 

.1136905.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Efficiency File: WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.46E-03*EnA -3.56E+00 + 1.55E+02*EnA 6.66E-Ol] 02/06/1998 

Library File: .....• SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5187-09.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes· MDC 

Pb-212 Average:x 3.84E+02 +- 1. 34E+01 * 
74.81 1. D. 
77.12 1. D. . · 
87.30 1.D. . · 

238.63 3.87E+02 +- 1. 36E+01 2.87E+01 +* 
300.09 2.94E+02 +- 8.07E+01 2.50E+02 +* 

Th-234 92.59 3.75E+02 + 2.04E+02 6.71E+02 + 
Ra-226 186.22 7.80E+02 +- 1.48E+02 4.65E+02 +* 
AcTh-228 Average:x 3.65E+02 +- 2.01E+Ol . * 

209.28 2.01E+02 +- 1.18E+02 3.89E+02 + 
270.23 5.76E+02 +- 1.28E+02 4.01E+02 +* 
327.64 3.27E+02 +- 1.14E+02 3.65E+02 + 
338.32 4.15E+02 +- 5.30E+01 1.59E+02 +* 
463.00 3.37E+02 +- 1. 22E+02 3.94E+02 + 
794.70 2.31E+02 +- 1 .. 32E+02 4.32E+02 + 
911.07 3.33E+02 +- 3.02E+Ol 7.95E+Ol +* 
964.60 5.14E+02 +- 1.08E+02 3.22E+02 +* 
969.11 3.92E+02 +- 4.10E+01 1. 05E+02 +* 

93.35 1. D. . .· 
Pb-214 Average:x 3.48E+02 +- 1.53E+Ol . . . * 

241.98 4.91E+02 +- 6.85E+Ol 2.09E+02 +* 
295.21 3.30E+02 +- 2.69E+01 7.3SE+01 +* 
351. 92 3.45E+02 +- 1.93E+01 5.00E+Ol +* 

Ba-133 276.40 9.85E+Ol +- 3.68E+Ol 1. 17E+02 + 
Tl-208 Average:x 3.57E+02 +- 1. 83E+01 . * 

277.35 2.43E+02 +- 1.02E+02 3.30E+02 + 
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L5187-09 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

510.84 1. D. 
583.14 3.66E+02 +- 2.49E+Ol 6.28E+Ol +* 
860.37 2.80E+02 +- 1.47E+02 4.79E+02 + 

2614.66 3.56E+02 +- 2.86E+Ol 5.05E+01 +* 
Bi-212 Average:x 1.99E+02 +- 4.78E+Dl * 

327.96 3.51E+03 +- 1. 96E+03 6.40E+03 + 
727.17 1. 97E+02 +- 4.78E+Ol 1. 47E+02 +* 

Annil 511.00 5.61E+OO +- 1.48E+01 4.91E+Ol + 
Bi-214 Average:x 3.23E+02 +- 1. 56E+Ol * 

609.31 3.26E+02 +- 1.84E+01 4.44E+Dl +* 
768.36 2.86E+02 +- 1. 25E+02 4.03E+02 + 

1120.29 2.47E+02 +- 5.18E+Ol 1. 57E+02 +* 
1238.11 3.00E+02 +- 1.47E+D2 4.79E+02 + 
1729.59 5.55E+02 +- 1. 58E+02 4.61E+02 +* 
1764.49 3.27E+02 +- 4.37E+Ol 1.OBE+02 +* 
2204.22 4.35E+02 +- 1. 06E+02 2.95E+02 +* 

Cs-137 661.65 7.27E+01 +- 7.30E+OO 1.93E+Ol +* 
Co-60 Average:x 6.04E+01 +- 5.67E+OO * 

1173.22 4.39E+01 +- 8.81E+OO 2.68E+Ol +* 
1332.49 7.21E+01 +- 7.41E+OO 1.78E+Ol +* 

K-40 1460.81 1.11E+04 +­ 2.17E+02 1.84E+02 +* 

Arn-241 59.54 N-l.14E+Ol +- 4.B2E+Ol 1.62E+02L x LHROI 

Co-57 122.06 N 4.91E+OO +­ 4.56E+OO 1.51E+01 x 

Ce-144 133.54 N-3.16E+Ol +­ 3.51E+Ol 1.20E+02 x 

Ce-141 145.44 N 1.77E+Ol +­ 1.67E+Ol 5.53E+Ol x 

Se-75 264.65 N-l.12E+01 +­ 7.79E+OO 2.70E+Ol x 

Cr-51 320.08 N 6.91E+Ol +­ 9.00E+Ol 3.01E+02 x 

1-131 364.48 N 5.51E+Ol +­ 8.05E+Ol 2.71E+02 x 

Sb-125 427.89 N 1.51E+01 +­ 1.26E+Ol 4.18E+Ol x 


433.93 N 5.28E+OO +­ 4.24E+OO 1.41E+Ol x
Ag-I08m 
Be-7 477.59 N 5.97E+OO +­ 6.3BE+Ol 2.18E+02 x 

La-140 487.03 N-8.64E+OO +­ 6.DIE+Ol 2.06E+02 x 

Ru-l03 497.08 N 9.22E+00 +­ 8.39E+DO 2.80E+Ol x 

Ba-140 537.32 N 2.21E+Ol +­ 1. D4E+02 3.53E+02 x 

Cs-134 604.70 N-2.D4E+OO +­ 5.29E+OO 1.82E+01l x lbase 

Ru-l06 621. 84 N 4.10E+Ol +­ 4.60E+Ol 1. 54E+02 x 

Zr-95 724.18 N-3.03E+03 +­ 1. 09E+03 3.58E+03P x PIC 

Nb-95 765.79 N-1.35E+Ol +­ 1. 47E+01 5.06E+01P x PIC 

Co-58 810.76 N 2.80E+DD +­ 6.64E+OO 2.26E+Ol x 

Mn-54 834.83 N 7.88E+OO +­ 5.42E+OO 1. 79E+Ol x 

Ag-llOm 884.67 N-5.52E+OO +­ 7.24E+OO 2.56E+Ol x 

Fe-59 1099.22 N-1.12E+Ol +­ 1.84E+01 6.43E+Ol x 

Zn-65 1115.52 N-3.42E+Ol +­ 2.54E+Ol 8.75E+OIP x PIC 

Sb-124 1691.02 N-l.54E+Ol +- 1. OOE+Ol 4.01E+Ol x 


MEASURED TOTAL: 1.44E+D4 +- 7.64E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 
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-------------------------------------------------------------------------------

L5187-09 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=;============================================================================= 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 
1 63.20 95.67 59 52 85 1121 1. 48 Deleted 
5 89.81 135.90 180 49 78 1031 1. 41 Unknown 
7 128.88 194.99 46 40 65 792 0.84 Deleted 


21 462.31 699.21 21 12 19 89 0.72 Unknown 

24 512.78 775.53 35 13 19 91 0.73 Unknown 

30 785.91 1188.60 25 18 28 148 1.13 Deleted 

36 1001. 74 1514.99 18 19 31 145 1. 23 Deleted 

41 1377.42 2083.01 19 14 21 72 1. 31 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

49 59.54 90.14 -13N 55 91 757 1.13 NET< CL 
LHRoi 

50 122.06 184.67 38N 35 57 633 1.18 NET< CL 
51 133.54 202.03 -31N 34 57 665 1.19 NET< CL 
52 145.44 220.03 41N 39 63 728 1. 20 NET< CL 
53 264.65 400.30 -40N 28 47 410 1. 29 NET< CL 
54 320.09 484.12 19N 25 40 297 1. 33 NET< CL 
55 364.49 551. 27 15N 22 36 233 1. 36 NET< CL 
56 427.91 647.18 23N 19 31 172 1.40 NET< CL 
57 433.95 656.32 25N 20 32 189 1. 41 NET< CL 
58 477.62 722.36 2N 21 35 210 1. 44 NET< CL 
59 487.06 736.63 -3N 22 36 225 1. 44 NET< CL 
60 497.11 751. 84 22N 20 32 175 1. 45 NET< CL 
61 537.36 812.71 4N 20 32 174 1. 48 NET< CL 
62 604.76 914.63 -8N 21 35 211 1. 52 NET< CL 

LBase 
63 621.90 940.56 16N 18 28 135 1. 54 NET< CL 
64 724.14 1095.19 -3471N 1244 2048 222 1. 61 NET< CL 

PIC 
65 765.77 1158.15 -25N 27 46 271 1. 63 NET< CL 

PIC 
66 810.76 1226.19 7N 17 27 134 1. 66 NET< CL 
67 834.85 1262.61 25N 17 27 135 1. 68 NET< CL 
68 884.71 1338.02 -12N 16 27 130 1. 71 NET< CL 
69 1099.16 1662.31 -lIN 18 29 151 1. 86 NET< CL 
70 1115.48 1686.98 -45N 33 56 293 1. 87 NET< CL 

PIC 
71 1691.06 2557.04 -11N 7 13 31 2.25 NET< CL 
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L5187-09 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 16:39:56 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. 7.97E+02 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . . . 17000 Sec 
Sample Size .. . 7.45E-Ol kg Real Time . 17022 Sec 
Collection Efficiency . 1.0000 Spectrum File .113690S. spc 

Detector #: 5 
Energy(keV)= -0.08 + O.661*Ch + -2.08E-Q7*ChA2 + -2.08E-07*Ch A 3 04/23/2003 
FWHM(keV) = 1.06 + 0.004*En + 6.l4E-04*EnA2 + 6.14E-04*En A 3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File:. . .WTSSS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 5.46e-03*EnA-3.56e+00 + 1.55e+02*EnA 6.66e-Ol] 02/06/1998 

Library File: SOILA.LIB LSF File: L51S7-09.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Pb-212 3.84E+02 1.34E+Ol < 2.86E+Ol 1. 39E+OI 9.99E-Ol MEAS + YES 
Th-234 3.75E+02 2.04E+02 < 6.71E+02 3.32E+02 1.OOE+OO MEAS + YES 
Ra-226 7.80E+02 1.48E+02 < 4.6SE+02 2.28E+02 1. OOE+OO MEAS + YES 
AcTh-228 3.65E+02 2.01E+01 < 7.95E+Ol 3.82E+Ol 1.OOE+OO MEAS + YES 
Pb-214 3.48E+02 1.53E+Ol < 5.00E+Ol 2.44E+Ol 1.OOE+OO MEAS + YES 
Ba-133 9.85E+Ol 3.68E+01 < 1.17E+02 5.58E+Ol 9.94E-Ol MEAS + YES 
Tl-208 3.57E+02 1.83E+01 < 5.05E+Ol 2.29E+Ol 1. OOE+OO MEAS + YES 
Bi-212 1. 99E+02 4.78E+Ol < 1.47E+02 7.07E+Ol 1.00E+OO MEAS + YES 
Annil 5.61E+OO 1.48E+Ol < 4.91E+01 2.42E+Ol 9.39E-Ol MEAS + YES 
Bi-214 3.22E+02 I.S6E+Ol < 4.44E+Ol 2.15E+Ol 1. OOE+OO MEAS + YES 
Cs-137 7.27E+Ol 7.30E+00 < 1.93E+Ol 9.27E+OO 9.98E-Ol MEAS + YES 
Co-60 6.04E+Ol 5.67E+OO < 1.78E+Ol 8.34E+OO 9.8SE-Ol MEAS + YES 
K-40 1. llE+04 2.17E+02 < 1.84E+02 8.6SE+OI I.OOE+OO MEAS + YES 
Aro-241 -1.14E+Ol 4.82E+Ol < 1.62E+02 7.96E+Ol 1. OOE+OO NET YES 
Co-57 4.91E+OO 4.S6E+OO < 1.51E+Ol 7.3SE+OO 9.1SE-Ol NET YES 
Ce-144 -3.16E+Ol 3.51E+Ol < 1.20E+02 5.85E+Ol 9.22E-Ol NET YES 
Ce-141 1.77E+Ol 1.67E+Ol < 5.53E+Ol 2.71E+Ol 4.92E-Ol NET YES 
Se-75 -1.12E+Ol 7.79E+OO < 2.70E+OI 1.31E+Ol 8.25E-Ol NET YES 
Cr-Sl 6.91E+Ol 9.00E+Ol < 3.01E+02 1.46E+02 4.35E-Ol NET YES. 
I-131 5.51E+Ol 8.05E+Ol < 2.71E+02 1. 30E+02 5.67E-02 NET YES 
Sb-12S 1. SIE+Ol 1.26E+Ol < 4.I8E+Ol 2.00E+Ol 9.78E-Ol NET YES 
Ag-10Sm S.28E+OO 4.24E+OO < 1.41E+Ol 6.75E+OO 9.99E-Ol NET YES 
Be-7 S.97E+OO 6.38E+Ol < 2.18E+02 1.0SE+02 6.49E-Ol NET YES 
La-140 -S.64E+OO 6.0IE+Ol < 2.06E+02 9.92E+Ol 1.65E-Ol NET YES 
Ru-103 9.22E+OO 8.39E+OO < 2.80E+Ol 1.34E+Ol 5.56E-Ol NET YES 
Ba-140 2.21E+Ol 1.04E+02 < 3.53E+02 1.70E+02 1. 65E-Ol NET YES 
Cs-134 -2.04E+OO 5.29E+OO < 1.82E+Ol S.78E+OO 9.70E-Ol NET YES 
Ru-l06 4.10E+Ol 4.60E+Ol < 1.S4E+02 7.37E+Ol 9.39E-Ol NET YES 
Zr-95 -3.03E+03 1.09E+03 < 3.58E+03 1.79E+03 6.97E-Ol NET YES 
Nb-95 -1.35E+Ol 1.47E+Ol < 5.06E+Ol 2.46E+Ol 5.18E-Ol NET YES 
Co-58 2.80E+OO 6.64E+OO < 2.26E+Ol 1.08E+Ol 7.22E-Ol NET YES 
Mn-54 7.89E+OO 5.42E+OO < 1.79E+Ol 8.S2E+OO 9.29E-Ol NET YES 
Ag-llOm -5.S2E+OO 7.24E+OO < 2.56E+OI 1. 22E+Ol 9.12E-Ol NET YES 
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L5187-09 analyzed by emm1461 on 04/25/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Fe-59 1.12E+Ol 1.84E+01 < 6.43E+Ol 3.07E+Ol 5.96E-01 NET YES 
Zn-65 -3.42E+Ol 2.54E+Ol < 8.75E+Ol 4.27E+Ol 9.10E-Ol NET YES 
Sb-124 -1. 54E+01 1.OOE+Ol < 4.01E+Ol 1.82E+Ol 6.82E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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-----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L=5...:..18;:;.;7;....·-'-'10~________ Count by Date: 
(if required) -------- ­

Client: Duratek Inc 
~~~~------------

Delay Date: 
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-A0300-10 

Collect Start DatelTime: 

Collect Stop DatelTime: -'0;,.;;:3...:-2;....1-..;-0:...;;3;....1;,.;;:2:,...;:0:...;;0_______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolidiSedimenVSoil 

_____ g/mLDensity: Total Sample Weight: -----g
(If required) (if required) 

Total Sample Weight: ------9 Wet Weight: -----9
(If required) 

Dry Weight: -----9Aliquot Weight: -----9 
Aliquot Weight: &Ji.'/711llg

VeqetationIDried Aquatic Animals Data 1;&tf{;1~
Fllter/Smear DataWet Weight: -----9 
Volume:Dry Weight: ------9 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 
II ({-to3

Count DatelTime: ~7\ In~ a(0 ) ., DetNo.: ___ Spectrum No.: _____ 


Counted by: <eb 

Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 


Counted by: 


FORM 305.1, Rev.1B 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
project 
Start Date 
Collect Date 

L5187-10 
BMS-A0300-10 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

03/21/03 12: 00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pei 

119.7 

719.7 
.7197 

WTS5 
SOILA.LIB 
EMPTY 
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L5187-10 analyzed by emm1461 on 04/25/2003 
*****~************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5187-10 J 

Sample 10: NONE Code: 1114403 

---------------------------------------~---------------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/21/2003 10:36:58 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. 7.43E+002 Hrs 
Buildup ~ime. . . ., O. OOE+OOO Hr'l' I Live T~me . . . . . . .. 18080 Sec 
Sample Slze ....... 7.20E-001 kg I Real Tlme . . . . . . .. 18089 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........1114403.spc 

Detector #: 3 (Canberra sn 10923049 det#3) 
Energy (keV)= 0.88 + 0.66l*Ch + 0.00E+00*ChA 2 + 0.00E+00*Ch A 3 04/18/2003 
FWHM(keV) 0.84+ O.OOl*En + 7.91E-04*EnA2 + 0.00E+OO*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.34 94.44 74 27 43 454 0.64 a 
2 68.34 102.00 14 20 33 302 0.45 b NET< CL 
3 74.98 112.04 376 41 60 730 1.13 a 
4 77.30 115.55 584 44 60 730 1. 04 b 
5 84.13 125.87 98 40 64 748 1. 30 a Wide Pk 
6 87.42 130.85 170 36 56 623 1. 06 b 
7 90.12 134.93 139 31 47 499 0.90 c 
8 92.95 139.21 374 43 64 748 1. 31 d Wide Pk 
9 99.20 148.65 11 36 59 639 0.37 NET< CL 

10 105.14 157.64 16 36 59 641 0.55 NET< CL 
11 129.24 194.07 26 31 50 503 0.46 NET< CL 
12 186.00 279.89 248 34 50 458 1. 08 
13 197.18 296.80 -45 41 69 699 0.89 NET< CL 
14 209.48 315.40 29 29 47 413 0.34 NET< CL 
15 238.74 359.63 983 39 39 311 1. 05 a HiResid 
16 242.05 364.64 174 27 39 311 0.99 b HiResid 
17 270.25 407.28 70 28 43 322 1.14 
18 277.24 417.84 32 22 34 238 1. 07 a NET< CL 
19 279.33 421.00 11 15 24 142 0.54 b NET< CL 
20 295.33 445.19 351 26 30 186 1.10 a 
21 300.25 452.64 65 20 30 186 1. 03 b 
22 328.28 495.01 75 25 39 253 0.97 
23 338.49 510.45 190 26 36 222 1. 37 
24 352.02 530.92 575 32 36 217 1.19 
25 462.48 697.91 44 19 30 149 1. 38 
26 510.82 771.01 312 28 35 182 2.59 Wide Pk 
27 583.34 880.65 299 25 30 129 1. 68 

Page 001 



L5~87-10 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
--------------~----------------------------------------------------------------

28 609.36 920.00 414 29 34 168 1. 39 

29 727.44 1098.53 57 18 26 108 1.20 

30 767.98 1159.82 30 18 29 125 1. 70 

31 794.99 1200.65 47 16 24 88 1. 39 

32 859.61 1298.36 15 9 13 40 0.78 a 

33 861.00 1300.47 32 12 17 61 1. 33 b 

34 911.33 1376.56 218 20 23 89 1. 63 

35 965.04 1457.77 46 13 19 65 1. 69 a 

36 969.07 1463.85 110 15 19 65 1. 71 b 

37 1120.43 1692.71 97 17 22 81 2.02 

38 1377.15 2080.86 38 13 19 50 1. 77 

39 1460.93 2207.53 1558 41 16 41 2.18 

40 1764.53 2666.57 73 10 10 17 2.11 

41 2614.37 3951. 48 121 12 10 14 3.11 
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L5187-10 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . .. . EMPTY03.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.34 74 27 43 -2 28 46 NET<CL 
3 74.98 376 41 60 329 42 62 
4 77.30 584 44 60 545 44 62 
5 84.13 98 40 64 63 40 '65 NET<CL 
6 87.42 170 36 56 147 37 57 
7 90.12 139 31 47 124 32 48 
8 92.95 374 43 64 209 44 68 
9 99.20 11 36 59 11 36 60 NET<CL 

11 129.24 26 31 50 20 31 51 NET<CL 
12 186.00 248 34 50 164 35 53 
13 197.18 -45 41 69 -60 41 69 NET<CL 
14 209.48 29 29 47 22 29 48 NET<CL 
15 238.74 983 39 39 922 40 42 
16 242.05 174 27 39 161 28 40 
17 270.25 70 28 43 67 28 44 
18 277.24 33 22 34 34 22 35 NET<CL 
20 295.33 351 26 30 332 27 32 
23 338.49 190 26 36 171 26 38 
24 352.02 575 32 36 538 33 38 
25 462.48 44 19 30 42 19 30 
26 510.82 312 28 35 56 28 45 
27 583.34 299 25 30 283 25 31 
28 609.36 414 29 34 375 29 36 
29 727.44 57 18 26 52 18 27 
34 911.33 218 20 23 207 21 24 
36 969.07 110 15 19 106 16 19 
37 1120.43 97 17 22 92 17 23 
39 1460.93 1558 41 16 1537 41 18 
40 1764.53 73 11 10 67 11 11 
41 2614.37 121 12 10 107 13 12 
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L5187-10 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. ... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives) ...... 8.0 
Minimum Score.. .. 0.65 I Decay Correction. . ... . ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


3 74.98 329 Pb-212 246 5 of 6 100.00 1. 50 
Pb-214 134 5 of 7 100.00 1. 00 
Tl-208 25 5 of 9 94.86 0.95 

4 77.30 545 Pb-212 421 5 of 6 100.00 1. 50 
Pb-214 236 5 of 7 100.00 1. 00 

6 87.42 14 7 Pb-212 224 5 of 6 100.00 1. 50 
Cd-109 1 of 1 100.00 1.50 

7 90.12 124 Unknown 
8 92.95 209 AcTh-228 100 9 of 36 78.84 1. 29 

Th-234 1 of 2 58.74 0.59 LowScore 
12 186.00 164 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
15 238.74 922 Pb-212 1092 5 of 6 100.00 1.50 
16 242.05 161 Pb-214 147 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
17 270.25 67 AcTh-228 72 9 of 36 90.11 1. 40 
20 295.33 332 Pb-214 323 5 of 7 100.00 1. 50 
21 300.25 65 Pb-212 62 5 of 6 100.00 1. 50 
22 328.28 75 AcTh-228 54 9 of 36 83.12 1. 33 

Bi-212 1 2 of 13 59.32 1. 09 
La-140 6019 2 of 15 23.26 0.23 LowScore 

23 338.49 171 AcTh-228 194 9 of 36 90.11 1. 40 
24 352.02 538 Pb-214 565 5 of 7 100.00 1. 50 
25 462.48 42 AcTh-228 57 9 of 36 91. 76 1. 42 

Sb-125 1 of 8 13.67 0.64 LowScore 
26 510.82 56 Tl-208 81 5 of 9 100.00 1. 50 

Annil 1 of 1 100.00 1. 50 
27 583.34 283 Tl-208 275 5 of 9 97.02 1. 47 
28 609.36 375 Bi-214 475 5 of 33 88.77 1. 39 

Ru-103 1 of 2 5.92 0.06 LowScore 
29 727.44 52 Bi-212 3532 2 of 13 100.00 1. 50 
30 767.98 31 Bi-214 36 5 of 33 88.77 1. 39 

Pa-234 1 of 2 26.32 0.76 
31 794.99 47 AcTh-228 38 9 of 36 83.12 1. 33 

Cs-134 1 of 9 46.67 0.47 LowScore 
32 859.61 15 Tl-208 31 5 of 9 100.00 1. 50 
33 861. 00 32 Unknown 

Tl-208 31 5 of 9 97.02 1.47 Matched 
34 911.33 207 AcTh-228 201 9 of 36 84.75 1. 35 
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L5187-10 analyzed by emm1461 on 04/25/2003 
==============================================;================================ 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 
No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

35 965.04 46 AcTh-228 36 9 of 36 83.12 1. 33 
36 969.07 106 AcTh-228 119 9 of 36 90.11 1. 40 

Sb-124 1 of 13 1. 04 0.01 LowScore 
37 1120.43 92 Bi-214 77 5 of 33 81. 72 1. 32 
38 1377.15 38 Bi-214 18 5 of 33 77.22 1. 27 
39 1460.93 1537 K-40 1 of 1 100.00 1. 50 
40 1764.53 67 Bi-214 55 5 of 33 79.84 1.30 
41 2614.37 107 Tl-208 91 5 of 9 97.02 1. 47 
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L5187-10 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

F I N A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-10 


Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 
Sampling Stop: 03/21/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 7.20e-001 kg 
Collection Efficiency . 

Type I 

Cr. Level Confidence Interval: 


Detector #: 
Efficiency File: WT5SS003.EFF 
Eff.=1/[3.20E-02*En A -2.77E+OO 

1.0000 

95 % 

Counting Start: 
Decay Time .. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 

Code: 1114403 

04/21/2003 10:36:58 
7.43e+002 Hrs 

18080 Sec 
18089 Sec 

.1114403. spc 

Det. Limit Confidence Interval: 95 % 

3 (Canberra sn 10923049 det#3) 
(450 ml Sand in a WAT5 1.6 glee) 
+ 2.47E+02*En A 8.30E-01] 04/30/1998 

Library File: ..•... SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 

Pb-212 Average:x 3.31E+02 +- 1. 41E+Ol * 
74.81 1. D. 
77.12 1. D. . 
87.30 1. D. 

238.63 3.31E+02 +- 1.42E+01 3.11E+01 +* 
300.09 3.67E+02 +- 1.13E+02 3.55E+02 +* 

AeTh-228 Average:x 3.40E+02 +- 2.26E+01 * 
93.35 1. D. . . · 

270.23 3.27E+02 +- 1.37E+02 4.45E+02 + 
327.64 4.78E+02 +- 1.59E+02 5.09E+02 + 
338.32 3.14E+02 +- 4.85E+01 1. 44E+02 +* 
463.00 2.5SE+02 +- 1. 19E+02 3.87E+02 + 
794.70 4.32E+02 +- 1. 46E+02 4.59E+02 + 
911.07 3.53E+02 +- 3.53E+01 8.81E+Ol +* 
964.60 4.39E+02 +- 1.26E+02 3.84E+02 +* 
969.11 3.18E+02 +- 4.70E+Ol 1. 25E+02 +* 

Ra-226 186.22 6.72E+02 +- 1.41E+02 4.43E+02 +* 
Pb-214 Average:x 3.19E+02 +- 1. 49E+Ol · * 

241.98 3.46E+02 +- 5.95E+Ol 1.80E+02 +* 
295.21 3.26E+02 +- 2.63E+01 6.63E+01 +* 
351. 92 3.13E+02 +- 1.90E+Ol 4.56E+01 +* 

Tl-208 Average:x 3.07E+02 +- 2.1SE+01 * 
510.84 1. D. . . . · 
583.14 3.07E+02 +- 2.73E+01 6.99E+01 +* 
860.37 1.48E+02 +- 8.75E+01 2.86E+02 + 

2614.66 3.41E+02 +- 3.99E+01 8.30E+01 +* 
Bi-214 Average:x 2.92E+02 +- 1.S8E+Ol . * 
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-------------------------------------------------------------------------------

L5187-10 analyzed by emm1461 on 04/25/2003 
=====~========================================================================= 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 

609.31 2.76E+02 +- 2.14E+Ol 5.46E+Ol +* 
768.36 2.49E+02 +- 1.51E+02 4.97E+02 + 

1120.29 3.43E+02 +- 6.30E+Ol 1.81E+02 +* 
1377.67 6.12E+02 +- 2.12E+02 6.60E+02 + 
1764.49 3.49E+02 +- 5.55E+01 1. 31E+02 +* 

Bi-212 727.17 1.72E+02 +- 5.95E+Ol 1. 88E+02 + 

K-40 1460.81 1.01E+04 +- 2.68E+02 2.51E+02 +* 

Am-241 59.54 N 3.67E+01 +- 1.75E+01 5.69E+Oll x lbase 

Co-57 122.06 N-1. 89E+OO +- 3.61E+00 1.24E+Ol x 

Ce-144 133.54 N 1.82E+01 +- 2.82E+Ol 9.47E+01 x 

Ce-141 145.44 N-8.79E-D1 +- 1.40E+Ol 4.75E+Ol x 

Se-75 264.65 N 4.73E+OO +- 7.19E+00 2.42E+01 x 

Cr-51 320.08 N-l. 28E+02 +- 7.73E+Ol 2.7SE+02 x 

1-131 364.48 N-2.99E+Ol +- 6.36E+01 2.23E+02 x 

Sb-125 427.89 N-8.85E+00 +- 1.52E+Ol 5.32E+01 x 


433.93 N-3.15E+00 +- 4.75E+OD 1. 67E+Ol x
Ag-10Sm 
Be-7 477.59 N-9.58E+Ol +- 6.l1E+Ol 2.22E+02 x 

La-HO 487.03 N-3.00E+Ol +- 5.20E+Ol 1. 83E+02 x 

Ru-l03 497.0S N-5.58E-Ol +- 8.26E+OO 2.87E+Ol x 

Ba-140 537.32 N 3.96E+Ol +- 9.65E+01 3.31E+02 x 

Cs-134 604.70 N 1. 07E+OO +- 5.39E+OO 1.86E+Oll x lbase 

Ru-106 621. 84 N-1.87E+01 +- 4.84E+01 1.72E+02 x 

Cs-137 661.65 N-8.57E-01 +- S.56E+00 1. 95E+01 x 

Zr-95 724.18 N-4.40E+03 +- 1.48E+03 4.88E+03P x PIC 

Nb-95 765.79 N-l.36E+01 +- 1.77E+Ol 6.11E+OIP x PIC 

Co-58 810.76 N-8.71E+OO +- 7.8SE+00 2.86E+01 x 

Mn-54 834.83 N 1. 05E+01 +- 6.19E+00 2.03E+01 x 

Ag-llOm 884.67 N-6.08E-Ol +- 7.58E+00 2.69E+01 x 

Fe-59 1099.22 N 3.18E+OO +- 2.07E+01 7.21E+01 x 

Zn-65 1115.52 N 1. 35E+Ol +- 2.91E+01 9.81E+OIP x PIC 

Co-60 1332.49 N 3.29E+DO +- 5.94E+OO 2.07E+01 x 

Sb-124 1691.02 N-l.16E+Ol +- 1.44E+01 5.67E+01 x 


MEASURED TOTAL: 1.25E+04 +- 5.61E+02 pCi'/kg 
NOTE: *: N/S>3 # : Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.34 94.44 -2 28 46 454 0.64 Deleted 
2 68.34 102.00 14 20 33 302 0.45 Deleted 
5 84.13 125.87 63 40 65 748 1. 30 Deleted 
7 90.12 134.93 124 32 48 499 0.90 Unknown 
9 99.20 148.65 11 36 60 639 0.37 Deleted 


10 105.14 157.64 16 36 59 641 0.55 Deleted 

11 129.24 194.07 20 31 51 503 0.46 Deleted 

13 197.18 296.80 -60 41 69 699 0.89 Deleted 

14 209.48 315.40 22 29 48 413 0.34 Deleted 

18 277.24 417.84 34 22 35 238 1. 07 Deleted 

19 279.33 421.00 11 15 24 143 0.54 Deleted 
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-------------------------------------------------------------------------------

L5187-10 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

UNKNOWN/SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

33 861.00 1300.47 32 12 17 61 1.33 Unknown 
=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

42 59.54 88.69 61N 29 46 473 0.90 LBase 
43 122.06 183.22 -13N 25 42 395 0.95 NET< CL 
44 133.54 200.58 16N 25 40 358 0.96 NET< CL 
45 145.44 218.57 -2N 30 49 463 0.97 NET< CL 
46 264.65 398.81 14N 21 34 228 1. 07 NET< CL 
47 320.08 482.62 -29N 17 30 181 1.12 NET< CL 
48 364.48 549.75 -8N 16 27 143 1.16 NET< CL 
49 427.89 645.62 -ION 17 29 152 1. 21 NET< CL 
50 433.93 654.75 -lIN 17 28 143 1.21 NET< CL 
51 477.59 720.77 -24N 15 26 129 1. 25 NET< CL 
52 487.03 735.04 -9N 16 26 126 1. 26 NET< CL 
53 497.08 750.23 -IN 15 24 110 1. 26 NET< CL 
54 537.32 811.07 6N 15 24 104 1. 30 NET< CL 
55 604.70 912.95 3N 15 25 113 1. 35 NET< CL 

LBase 
56 621. 84 938.86 -5N 13 22 86 1. 37 NET< CL 
57 661.65 999.06 -2N 13 21 85 1. 40 NET< CL 
58 724.18 1093.60 -3502N 1179 1942 191 1. 45 NET< CL 

PIC 
59 765.79 1156.51 -18N 23 39 172 1. 48 NET< CL 

PIC 
60 810.76 1224.50 -15N 13 23 90 1. 52 NET< CL 
61 834.83 1260.90 22N 13 20 69 1. 54 
62 884.67 1336.25 -IN 11 18 64 1. 58 NET< CL 
63 1099.22 1660.64 2N 13 21 84 1. 75 NET< CL 
64 1115.52 1685.29 11N 24 39 149 1. 77 NET< CL 

PIC 
65 1332.49 2013.33 5N 9 14 36 1. 94 NET< CL 
66 1691.02 2555.42 -5N 6 11 22 2.23 NET< CL 
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L5187-10 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/21/2003 10:36:58 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. 7.43E+02 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time 18080 Sec 
Sample Size . . . 7.20E-Ol kg Real Time 18089 Sec 
Collection Efficiency . 1. 0000 Spectrum File . .1114403. spc 

Detector #: 3 
Energy(keV)= 0.88 + 0.661*Ch + 0.00E+OO*Ch A 2 + 0.00E+00*Ch A 3 04/18/2003 
FWHM(keV) 0.84 + O.OOl*En + 7.91E-04*En A 2 + 7.91E-04*EnA3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: . .WT5SS003.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 3.20e-02*EnA-2.77e+00 + 2.47e+02*EnA 8.30e-Ol] 04/30/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 
Pb-212 3.31E+02 1.41E+Ol < 3.1lE+Ol 1.51E+Ol 9.9SE-Ol MEAS + 
AcTh-228 3.40E+02 2.26E+Ol < 8.81E+Ol 4.17E+Ol l.OOE+OO MEAS + 
Ra-226 6.72E+02 1.41E+02 < 4.43E+02 2.l6E+02 1. OOE+OO MEAS + 
Pb-214 3.19E+02 1.49E+Ol < 4.56E+Ol 2.20E+Ol l.OOE+OO MEAS + 
Tl-208 3.07E+02 2.lSE+Ol < 6.99E+01 3.35E+Ol 1. OOE+OO MEAS + 
Bi-214 2.92E+02 1.8SE+Ol < 5.46E+Ol 2.63E+Ol l.OOE+OO MEAS + 
Bi-212 1.72E+02 5.95E+01 < 1.88E+02 8.96E+Ol 1.00E+OO MEAS + 
K-40 1. 01E+04 2.68E+02 < 2.5lE+02 l.17E+02 1.00E+OO MEAS + 
Am-241 3.67E+01 l.75E+Ol < 5.69E+01 2.77E+Ol 1.00E+OO NET 
Co-57 -1. 89E+OO 3.61E+OO < 1.24E+Ol 6.00E+OO 9.24E-Ol NET 
Ce-144 1. 82E+Ol 2.82E+Ol < 9.47E+Ol 4.58E+Ol 9.27E-Ol NET 
Ce-141 -S.79E-01 1.40E+Ol < 4.75E+Ol 2.31E+Ol S.l6E-Ol NET 
Se-75 4.73E+00 7.19E+OO < 2.42E+Ol 1.l6E+Ol 8.36E-Ol NET 
Cr-51 -1.28E+02 7.73E+Ol < 2.7SE+02 1. 33E+02 4.60E-Ol NET 
1-131 -2.99E+01 6.36E+Ol < 2.23E+02 1.06E+02 6.S8E-02 NET 
Sb-125 -8.85E+00 1.52E+Ol < 5.32E+Ol 2.54E+Ol 9.79E-Ol NET 
Ag-I08m -3.15E+00 4.74E+OO < 1.67E+Ol 7.96E+OO 9.99E-Ol NET 
Be-7 -9.58E+01 6.llE+Ol < 2.22E+02 1.06E+02 6.69E-01 NET 
La-140 -3.00E+01 5.20E+01 < 1.83E+02 8.72E+Ol 1. 86E-01 NET 
Ru-l03 -5.58E-01 8.26E+OO < 2.88E+Ol 1. 36E+Ol 5.79E-Ol NET 
Ba-140 3.96E+01 9.65E+Ol < 3.31E+02 1. 56E+02 1. 86E-Ol NET 
Cs-134 1.07E+00 5.39E+00 < 1.86E+Ol 8.8lE+00 9.72E-Ol NET 
Ru-l06 -1. 87E+Ol 4.84E+Ol < 1.72E+02 S.07E+Ol 9.43E-Ol NET 
Cs-137 -8.57E-Ol 5.56E+00 < 1.95E+Ol 9.l9E+OO 9.98E-Ol NET 
Zr-95 -4.40E+03 1.48E+03 < 4.88E+03 2.44E+03 7.15E-Ol NET 
Nb-95 -1.36E+Ol 1.77E+01 < 6.11E+01 2.95E+Ol 5.41E-Ol NET 
Co-58 -8.71E+00 7.S8E+00 < 2.85E+Ol l.35E+Ol 7.38E-Ol NET 
Mn-54 1.05E+Ol 6.19E+00 < 2.03E+Ol 9.S0E+OO 9.33E-Ol NET 
Ag-llOm -6.09E-01 7.58E+OO < 2.69E+Ol l.25E+Ol 9.lSE-Ol NET 
Fe-59 3.18E+00 2.07E+Ol < 7.2lE+Ol 3.39E+Ol 6.1SE-Ol NET 
Zn-65 1.35E+Ol 2.91E+Ol < 9.S1E+Ol 4.74E+01 9.16E-Ol NET 
Co-60 3.29E+00 5.94E+OO < 2.07E+Ol 9.47E+OO 9.89E-Ol NET 
Sb-124 -1.16E+Ol 1.44E+Ol < 5.67E+Ol 2.52E+Ol 7.00E-Ol NET 
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L5187-10 analyzed by emm1461 on 04/25/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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--------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ..,;;L;;,;;;5..;.,;18;;,.;;7_-1;;,..;1'--_______ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: 
~~~~-------------

(if required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-A0300-11 

Collect Start Date!Time: 

Collect Stop Date!Time: 03-21-03 12:00 
~~~~~-------

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1j Co-60 .038 

CHEMISTRY INFORMATION 

Liquid Data Solld!SedlmentiSoil 

Density: 
(if required) 

_____ g/mL Total Sample Weight: 
(if required) 

-----g 

Total Sample Weight:
(if required) 

-----g Wet Weight: -----9 

Aliquot Weight: ------g Dry Weight: -----9 

Aliquot Weight: ?:i5',-/ 9Vegetation/Dried Aquatic Animals Data 

Filter/Smear Data WetWei9ht: -----9 
Volume:Dry Weight: ------9 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Qamma Spectrometry Counting 

Count Date!Time: 1\2I\u1C(~~') Det No.: _--,1,-- Spectrum No.: 

Counted by: ~ 


Recount Date!Time: _____ DetNo.: ___ Spectrum No.: _____ 


Counted by: 


FORM 305.1, Rev.18 

http:CS-137,1.1j


Framatome ANI? DE&S 
Results Data Report 

Required MDC(s); Co-60,38;Cs-137,1100; 

Sample Id L5187-11 Product GAMMA SPECTROMETRY 
Client Id BMS-AOJOO-ll Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 03/21/03 12;00 

Parameter Units Numvalue Textvalue Datevalue 
===========;~~~=====~==============================~~~============================~==================================-========:== 

Sample Weight 595.49 
Sample weight-Dry 9 
Aliquot Weight g 595.4 
FINAL WEIGIIT kg .5954 
Container WTS5 
LIBRARY SOlLA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 

,"'. -
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-------------------------------------------------------------------------------

L5187-11 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEI<;:ER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-11 

Sample ID: NONE Code: 1116804 

----------------------------------------~-------------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/21/2003 16:22:57 
Sampling Stop: 03/21/2003 12:00:00 I;?ecay Time. 7.48E+002 Hrs 
Buildup Time. . O.OOE+OOO Hrs I Live Time. 30000 Sec 
Sample Size .. .... 5. 95E-001 kg I Real Time . . . 30018 Sec 
Collection Efficiency. . .. 1.0000 I spc. File. • . .1116804.spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy (keV)= 0.57 + 0.662*Ch + 0.00E+OO*Ch A 2 + 0.00E+00*ChA 3 04/18/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 0.00E+00*En A 3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.20 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 

PEAK SEARCH RESULTS 
~============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 58.50 87.57 97 27 42 494 0.51 a 
2 63.44 95.04 329 44 67 987 0.97 b 
3 74.94 112.42 798 52 71 1127 0.96 a 
4 77.22 115.87 1276 56 71 1127 0.94 b 
5 84.45 126.80 153 42 66 954 0.80 a 
6 87.36 131.19 537 46 66 954 0.92 b 
7 90.06 135.27 296 43 66 954 0.92 c 
8 93.01 139.73 802 61 88 1431 1.25 d 
9 105.37 158.42 10 50 82 1244 0.15 NET< CL 

10 129.10 194.29 137 54 87 1286 1.00 
11 144.39 217.40 123 61 98 1531 1.19 
12 166.90 251.43 14 44 72 965 0.27 NET< CL 
13 186.08 280.43 481 58 88 1233 1. 34 
14 209.20 315.37 162 43 67 837 0.96 
15 238.70 359.97 2282 57 52 550 1. 08 a 
16 241.53 364.25 492 46 67 770 1. 52 b 
17 269.97 407.24 118 31 48 473 1. 08 a 
18 271.25 409.17 43 26 41 379 0.85 b 
19 277.47 418.57 64 34 54 546 1. 08 
20 295.24 445.44 672 40 51 484 1. 20 a 
21 300.21 452.96 108 29 45 403 1. 08 b 
22 328.23 495.31 109 34 54 489 1. 22 
23 338.43 510.72 432 39 54 504 1.21 
24 352.02 531.27 1116 45 50 426 1.28 
25 409.50 618.15 30 29 47 382 0.84 NET< CL 
26 463.05 699.10 120 33 52 399 1.12 
27 511.04 771. 65 678 41 53 383 2.12 Wide Pk 
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-------------------------------------------------------------------------------

L5187-11 analyzed by emm1461 on 04/25/2003 
========~====================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 583.27 880.84 724 39 46 314 1. 36 
29 609.35 920.26 880 40 43 276 1. 49 
30 661.69 999.38 314 34 48 342 1. 39 
31 727.31 1098.58 176 28 40 234 1. 64 
32 768.63 1161.04 49 24 38 253 1. 53 
33 786.03 1187.33 64 26 41 263 2.34 a Wide Pk 
34 795.06 1200.98 97 24 35 215 1. 84 b 
35 860.85 l300.43 48 23 36 223 1.15 
36 911.28 1376.67 462 32 38 236 1. 72 
37 933.42 1410.13 34 27 43 270 1. 45 NET< CL 
38 964.95 1457.80 70 19 28 155 1. 58 a 
39 969.11 1464.09 304 24 28 155 1. 62 b 

40 1120.09 1692.31 110 19 25 134 1. 30 a 

41 1121.41 1694.31 56 14 19 90 0.90 b 

42 1173.41 1772.91 496 33 39 236 2.03 

43 1238.39 1871.14 80 24 37 228 1. 91 

44 1332.68 2013.67 478 28 28 118 1. 96 

45 1460.93 2207.55 2889 55 19 64 2.19 
46 1588.35 2400.16 9 11 18 63 0.70 NET< CL 
47 1730.09 2614.41 28 10 14 35 2.86 
48 1764.84 2666.93 139 16 17 44 1. 98 

49 2102.45 3177.28 22 7 9 18 2.24 a 

50 2104.66 3180.63 16 6 7 12 1. 54 b 

51 2204.69 3331.83 45 10 12 26 2.52 

52 2614.61 3951.48 254 17 11 20 3.05 
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L5187-11 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEK,ER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:.. .. EMPTY04.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

2 63.44 329 44 67 165 46 72 
3 74.94 798 52 71 742 52 74 
4 77.22 1276 56 71 1211 57 74 
5 84.45 153 42 66 104 43 68 
6 87.36 537 46 66 508 47 67 
7 90.06 296 43 66 253 44 67 
8 93.01 802 61 88 468 61 95 

11 144.39 123 61 98 83 61 100 NET<CL 
13 186.08 481 58 88 311 59 92 
15 238.70 2282 57 52 2147 58 57 
16 241. 53 492 46 67 460 47 69 
17 269.97 118 31 48 105 33 51 
20 295.24 672 41 51 634 41 53 
21 300.21 108 29 45 94 30 47 
23 338.43 432 39 54 419 40 56 
24 352.02 1116 45 50 1029 46 54 
26 463.05 120 33 52 112 34 53 
27 511.04 678 41 53 250 43 65 
28 583.27 725 39 46 676 39 49 
29 609.35 880 40 43 833 40 46 
31 727.31 176 28 40 168 28 41 
36 911.28 462 32 38 438 32 39 
39 969.11 304 24 28 298 25 29 
40 1120.09 110 19 25 102 19 26 
45 1460.93 2889 55 19 2846 55 23 
48 1764.84 139 16 17 127 16 18 
52 2614.61 254 17 11 221 18 16 
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L5187-11 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .... . ENVA. LIB (Environmental Library (Kocher 1981» 

Library Match Resolution.. . 2.00 I Decay Limit (Halflives) . . .. 8.0 
Minimum Score . . 0.50 I Decay Correction. . ..... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. ( keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 58.50 76 Arn-241 1 of 3 100.00 1.00 Split 
56 58.50 21 AcTh-228 21 12 of 36 80.25 1.30 AutoAdd 

2 63.44 165 Th-234 192 2 of 2 100.00 1. 50 
3 74.94 742 Pb-212 531 5 of 6 100.00 1. 00 

Pb-214 249 6 of 7 98.66 0.99 
Tl-208 54 7 of 9 98.43 0.98 

4 77.22 1211 Pb-212 933 5 of 6 100.00 1. 00 
Pb-214 428 6 of 7 98.66 0.99 

5 84.45 104 Tl-208 28 7 of 9 98.43 1. 48 
6 87.36 29 Cd-109 1 of 1 100.00 1. 50 Split 

55 87.36 479 Pb-212 479 5 of 6 100.00 1.50 AutoAdd 
7 90.06 253 Unknown 
8 93.01 468 Th-234 402 2 of 2 100.00 1. 50 

AcTh-228 213 12 of 36 82.30 0.82 
10 129.10 137 AcTh-228 183 12 of 36 90.65 1. 41 
13 186.08 311 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
14 209.20 162 AcTh-228 226 12 of 36 92.42 1. 42 

Np-239 o of o 0.00 Decay 
15 238.70 2147 Pb-212 2654 5 of 6 100.00 1. 00 
16 241.53 460 Pb-214 287 6 of 7 100.00 1. 00 
17 269.97 105 AcTh-228 153 12 of 36 92.42 1. 42 
18 271. 25 43 Unknown 

AcTh-228 153 12 of 36 100.00 1. 00 Matched 
19 277.47 64 Tl-208 94 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 a of o 0.00 Decay 

20 295.24 634 Pb-214 1016 6 of 7 100.00 1. 00 
21 300.21 94 Pb-212 139 5 of 6 100.00 1. 50 
22 328.23 109 AcTh-228 116 12 of 36 90.65 1. 41 

Bi-212 3 3 of 13 69.12 0.69 
23 338.43 419 AcTh-228 400 12 of 36 90.65 1. 41 
24 352.02 1029 Pb-214 1719 6 of 7 100.00 1. 00 
26 463.05 112 AcTh-228 122 12 of 36 90.65 1. 41 

Sb-125 1 of 8 13.67 0.14 LowScore 
27 511.04 66 Annil 1 of 1 100.00 1.50 Split 
54 511.04 184 Tl-208 184 7 of 9 100.00 1. 50 AutoAdd 
28 583.27 676 Tl-208 627 7 of 9 100.00 1.50 
29 609.35 833 Bi-214 511 7 of 33 85.98 0.86 
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-------------------------------------------------------------------------------

L5187-11 analyzed by emm1461 on 04/25/2003 
========~====================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc . 0 of 0 0.50 

30 661. 69 314 Cs-137 1 of 1 100.00 1. 50 
1173SEsc 0 of 0 0.50 

31 727.31 168 Bi-212 168 3 of 13 83.48 1. 33 
32 768.63 49 Bi-214 77 7 of 33 95.90 1. 46 
33 786.03 37 Pb-214 18 6 of 7 98.66 1. 49 Split 
53 786.03 26 Bi-212 26 3 of 13 83.48 1. 33 AutoAdd 
34 795.06 97 AcTh-228 83 12 of 36 88.13 1. 38 

Cs-134 1 of 9 46.67 0.47 LowScore 
35 860.85 48 Tl-208 72 7 of 9 100.00 1. 50 
36 911.28 438 AcTh-228 456 12 of 36 90.65 1. 41 
38 964.95 70 AcTh-228 81 12 of 36 90.65 1. 41 
39 969.11 298 AcTh-228 245 12 of 36 88.13 1. 38 

Sb-124 1 of 13 1. 04 0.01 LowScore 
40 1120.09 102 Unknown 

Bi-214 170 7 of 33 95.90 0.96 Matched 
41 1121.41 56 Bi-214 170 7 of 33 100.00 1. 00 
42 1173.41 496 Co-60 528 2 of 2 100.00 1. 50 

Cs-Sum 1 of 6 16.67 0.17 LowScore 
43 1238.39 81 Bi-214 61 7 of 33 83.76 1. 34 
44 1332.68 478 Co-60 448 2 of 2 100.00 1. 50 
45 1460.93 2846 K-40 1 of 1 100.00 1. 50 
47 1730.09 28 Bi-214 24 7 of 33 85.98 1. 36 
48 1764.84 127 Bi-214 123 7 of 33 85.98 1. 36 
49 2102.45 22 2615SEsc a of a 0.50 
50 2104.66 17 2615SEsc a of 0 0.50 
51 2204.69 4S Bi-214 32 7 of 33 83.76 1. 34 
52 2614.61 221 Tl-208 244 7 of 9 100.00 1. 50 
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L5187-11 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-11 

Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 
Sampling Stop: 03/21/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 5.95e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WT5SS004.EFF 
Eff.=1/[1.58E-02*En A -3.09E+00 

1.0000 

95 % 

Code: 1116804 

Counting Start: 04/21/2003 16:22:57 
Decay Time. 
Live Time . • 
Real Time . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

7.48e+002 Hrs 
30000 Sec 
30018 Sec 

.1116804. spc 

Interval: 95 % 

4 (Canberra sn 10923050 det#4) 
(450 ml in a WAT5 1.6 g/cc) 
+ 2.56E+02*En A 7.93E-01) 02/09/1998 

Library File: .......ENVA.LIB (Environmental Library (Kocher 1981)) 

=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E 

Nuclide ( keV) 

Am-241 59.54 
Th-234 Average:x 

63.29 
92.59 

Pb-212 Average:x 
74.81 
77.12 
87.30 

238.63 
300.09 

Tl-208 Average:x 
84.90 

277.35 
510.84 
583.14 
860.37 

2614.66 
Cd-l09 88.03 
AcTh-228 Average:x 

129.08 
209.28 
270.23 
327.64 
338.32 
463.00 
794.70 
911.07 

Concentration 

(pCi/kg 


3.98E+01 +- 2.49E+Ol 
8.05E+02 +- 9.56E+01 
7.14E+02 +- 1.98E+02 
8.33E+02 +- 1.09E+02 
6.05E+OZ +- 1.63E+01 

1. D. 
1. D. · 
1.D. 

6.08E+02 +- 1. 64E+01 
4.12E+02 +- 1.33E+02 
5.37E+02 +- 2.51E+Ol 

1. D. · · 3.70E+02 +- 1. 97E+02 
1. D. · · 5.64E+02 +- 3.28E+Ol 

3.70E+02 +- L 75E+02 
5.12E+02 +- 4.08E+Ol 

1. D. · 
5.80E+02 +- 2.54E+01 
4.40E+02 +- 1.73E+02 
4.23E+02 +- 1.12E+02 
4.02E+02 +- 1.25E+02 
5.47E+02 +- 1. 71E+02 
6.04E+02 +- 5.72E+Ol 
5.37E+02 +- 1.63E+02 
6.80E+02 +- 1.65E+02 
5.68E+02 +- 4.13E+01 

MDA Flags Notes 

8.21E+01 + 

· · . · * 
6.37E+02 +* 
3.4lE+02 +* 

* 

3.31E+01 +* 
4.27E+02 +* 

*· · 
· · 

6.45E+02 + 
· 

8.32E+Ol +* 
5.69E+02 + 
7.81E+Ol +* 

· · 
*· 5.65E+02 + 

3.59E+02 +* 
4.01E+02 +* 
5.50E+02 +* 
1.65E+02 +* 
5.22E+02 +* 
5.12E+02 +* 
1.06E+02 +* 
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L5187-11 	analyzed by emrn1461 on 04/25/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 

964.60 	 5.05E+02 +- 1.37E+02 4.25E+02 +* 
969.11 	 6.78E+02 +- 5.63E+01 1.39E+02 +* 
59.00 5.80E+02 +- 1. OBE+03 3.60E+03 + 

Ce-141 145.44 N 3.12E+Ol +- 2.30E+Ol 7.60E+Ol x 
Ra-226 186.22 1. 01E+03 +- 1. 91E+02 6.09E+02 +* 
Pb-214 Average:x 4.89E+02 +- L 70E+Ol * 

241. 98 	 7.83E+02 +- 8.02E+Ol 2.40E+02 +* 
295.21 	 4.89E+02 +- 3.17E+01 8.46E+01 +* 
351.92 	 4.70E+02 +- 2.09E+01 5.02E+Ol +* 
785.91 1.09E+03 +­ 1. 33E+03 4.40E+03 + 

AnnU 511.00 L 60E+01 +- 1. 79E+01 5.93E+01 + 
Bi-214 Average:x 4.0SE+02 +- 1. 82E+Ol * 

609.31 	 4.71E+02 +- 2.27E+01 5.36E+01 +* 
768.36 3.05E+02 +- 1. 51E+02 4.92E+02 + 

1120.29 1. 56E+02 +- 3.B6E+01 1.15E+02 +* 
1238.11 6.21E+02 +- 1. 8BE+02 5.95E+02 +* 
1729.59 5.67E+02 +- 2.06E+02 6.33E+02 + 
1764.49 4.90E+02 +- 6.06E+01 1. 50E+02 +* 
2204.22 6.59E+02 +- 1.46E+02 3.96E+02 +* 

Cs-137 661. 65 1. 03E+02 +- 1.12E+Ol 3.25E+Ol +* 
Bi-212 Average:x 4.28E+02 +- 7.09E+Ol * 

727.17 	 4.28E+02 +- 7.14E+Ol 2.15E+02 +* 
785.46 	 4.28E+02 +- 6.05E+02 2.02E+03 + 

Co-60 	 Average:x 2.28E+02 +- 9.93E+OO * 
1173.22 2.20E+02 +- 1. 44E+Ol 3.59E+Ol +* 
1332.49 2.35E+02 +- 1.37E+Ol 2.92E+Ol +* 

K-40 1460.81 1. 39E+04 +­ 2.70E+02 2.41E+02 +* 
Co-57 122.06 N 1.45E+OO +­ 4.76E+00 1. 59E+01 x 
Ce-144 133.54 N-7.96E+01 +­ 3.74E+Ol 1.29E+02r x rbase 
Se-75 264.65 N 2.28E+OO +­ 7.99E+OO 2.69E+Ol x 
Cr-51 320.08 N 6.33E+01 +­ 9.80E+01 3.28E+02 x 
I-131 364.48 N-3.53E+01 +­ 8.64E+Ol 2.95E+02 x 
Sb-125 427.89 N-8.96E+OO +­ 1.69E+Ol 5.80E+Ol x 
Ag-IOSm 433.93 N-3.56E+OO +­ 5.33E+OO 1. 84E+Ol x 
Be-7 477.59 N-5.91E+01 +­ 7.24E+01 2.51E+02 x 
Ru-103 497.08 N 3.91E+00 +­ 9.53E+OO 3.22E+Ol x 
Ru-106 621.84 N 1.21E+02 +­ 6.31E+01 2.06E+02 x 
Zr-95 756.72 N 1.85E+01 +­ 1.46E+Ol 4.86E+Ol x 
Nb-95 765.79 N-1. 05E+01 +­ L 86E+01 6.32E+01P x PIC 
Cs-134 795.84 N 1. 76E+OO +­ 9.83E+OO 3.33E+OIP x PIC 
Co-58 810.76 N-2.80E+OO +­ 8.00E+OO 2.78E+01 x 
Mn-54 834.83 N 4.99E+OO +­ 6.76E+OO 2.28E+Ol x 
Ag-110m 884.67 N 7.39E+OO +­ 1. 03E+Ol 3.47E+Ol x 
Fe-59 1099.22 N-3.60E+OO +­ 2.21E+Ol 7.61E+01 x 
Zn-65 1115.52 N-7.27E+OO +­ 1.70E+01 5.91E+Oll x lbase 
Ba-140 1596.49 N-5.59E+OO +­ 3.03E+01 1.08E+02 x 
La-140 1596.49 N-6.42E+OO +­ 3.49E+Ol 1. 24E+02 x 
Sb-124 1691.02 N-1.03E+01 +- 1. 56E+Ol 5.77E+Ol x 

MEASURED TOTAL: 1.92E+04 +- 7.94E+02 pCi/kg 
NOTE: *: N/S>3 #: Net<-3R 
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-------------------------------------------------------------------------------

L5187-11 analyzed by emrn1461 on 04/25/2003 
=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

7 90.06 135.27 253 44 67 954 0.92 Unknown 
9 105.37 158.42 10 50 82 1244 0.15 Deleted 

12 166.90 251. 43 14 44 72 965 0.27 Deleted 
18 271. 25 409.17 43 26 41 379 0.85 Unknown 
25 409.50 618.15 31 29 47 382 0.84 Deleted 
37 933.42 1410.13 34 27 43 270 1. 45 Deleted 
40 1120.09 1692.31 102 19 26 134 1. 30 Unknown 
46 1588.35 2400.16 9 11 18 63 0.70 Deleted 
49 2102.45 3177.28 22 7 9 18 2.24 2615SEsc 
50 2104.66 3180.63 17 6 7 12 1. 54 2615SEsc 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

11 144.39 217.40 83N 61 100 1531 1.19 NET< CL 
57 122.06 183.65 13N 42 69 964 1. 04 NET< CL 
58 133.54 201.01 -88N 41 70 980 1. 05 NET< CL 

RBase 
59 264.65 399.20 8N 29 48 462 1.17 NET< CL 
60 320.08 482.99 18N 28 45 380 1. 21 NET< CL 
61 364.48 550.10 -11N 27 45 369 1.25 NET< CL 
62 427.89 645.96 -13N 25 41 307 1. 30 NET< CL 
63 433.93 655.09 -16N 24 40 295 1. 30 NET< CL 
64 477.59 721.08 -19N 23 39 281 1. 34 NET< CL 
65 497.08 750.55 9N 22 36 236 1.35 NET< CL 
66 621. 84 939.14 42N 22 34 203 1. 44 
67 756.72 1143.03 24N 19 29 172 1.54 NET< CL 
68 765.79 1156.74 -18N 32 53 359 1. 55 NET< CL 

PIC 
69 795.84 1202.16 5N 25 41 239 1. 57 NET< CL 

PIC 
70 810.76 1224.72 -6N 18 30 173 1. 58 NET< CL 
71 834.83 1261.10 14N 19 30 181 1. 60 NET< CL 
72 884.67 1336.44 14N 20 32 184 1. 64 NET< CL 
73 1099.22 1660.76 -3N 18 30 170 1. 79 NET< CL 
74 1115.52 1685.40 -8N 19 31 179 1. 80 NET< CL 

LBase 
75 1596.49 2412.46 -2N 11 18 60 2.14 NET< CL 
76 1596.49 2412.46 -2N 11 18 60 2.14 NET< CL 
77 1691. 02 2555.35 -6N 9 15 44 2.20 NET< CL 
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L5187-11 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/21/2003 16:22:57 
Sampling Stop: 03/21/2003 12:00:00 Decay Time .. 7.48E+02 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 30000 Sec 
Sample Size .. .... 5.95E-01 kg Real Time . . 30018 Sec 
Collection Efficiency . . 1.0000 Spectrum File .1116804.spc 

Detector #: 4 
Energy (keV)= 0.57 + 0.662*Ch + O.00E+00*Ch A 2 + 0.00E+00*Ch A 3 04/18/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*En A 2 + 5.93E-04*En A 3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT5SS004.EFF (450 m1 in a WAT5 1.6 g/ce) 
Eff.=l/[ 1.58e-02*EnA-3.0ge+00 + 2.56e+02*EnA 7.93e-01] 02/09/1998 

Library File: ENVA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 
Am-241 3.98E+01 2.50E+01 < 8.21E+01 4.03E+01 1.00E+00 MEAS + 
Th-234 8.05E+02 9.56E+01 < 3.41E+02 1. 68E+02 1. OOE+OO MEAS + 
Pb-212 6.05E+02 1.63E+01 < 3.31E+01 1. 62E+01 1.00E+00 MEAS + 
Tl-208 5.37E+02 2.51E+01 < 7.81E+01 3.59E+01 1. OOE+OO MEAS + 
AcTh-228 5.80E+02 2.54E+01 < 1. 06E+02 5.11E+01 1.00E+00 MEAS + 
Ce-141 3.12E+01 2.30E+01 < 7.60E+01 3.75E+01 5.12E-01 NET 
Ra-226 1. 01E+03 1.91E+02 < 6.09E+02 3.00E+02 1.00E+00 MEAS + 
Pb-214 4.90E+02 1. 70E+01 < 5.02E+01 2.45E+Ol 1. OOE+OO MEAS + 
Annil 1.60E+01 1.79E+01 < 5.93E+01 2.93E+01 9.42E-01 MEAS + 
Bi-214 4.05E+02 1.82E+01 < 5.36E+01 2.60E+01 1.00E+00 MEAS + 
Cs-137 1.03E+02 1.12E+01 < 3.25E+01 1. 58E+01 9.98E-01 MEAS + 
Bi-212 4.28E+02 7.09E+01 < 2.15E+02 1.04E+02 1.00E+00 MEAS + 
Co-60 2.28E+02 9.93E+00 < 2.92E+01 1. 39E+01 9.89E-01 MEAS + 
K-40 1.39E+04 2.70E+02 < 2.41E+02 1.14E+02 1.00E+00 MEAS + 
Co-57 1.45E+00 4.76E+OO < 1. 59E+01 7.80E+00 9.23E-Ol NET 
Ce-144 -7. 96E+01 3.74E+01 < 1.29E+02 6.31E+01 9.26E-01 NET 
Se-75 2.28E+00 7.99E+00 < 2.69E+01 1.31E+01 8.34E-01 NET 
Cr-5I 6.33E+01 9.80E+01 < 3.28E+02 1.59E+02 4.56E-01 NET 
I-13I -3.53E+01 8.64E+01 < 2.95E+02 1.43E+02 6.70E-02 NET 
Sb-125 -8. 96E+OO 1.69E+01 < 5.80E+01 2.81E+01 9.79E-01 NET 
Ag-108m -3.56E+00 5.33E+OO < 1. 84E+01 8.89E+00 9.99E-01 NET 
Be-7 -5.91E+01 7.24E+01 < 2.51E+02 1.21E+02 6.66E-01 NET 
Ru-I03 3.91E+00 9.53E+00 < 3.22E+01 1. 55E+01 5.76E-01 NET 
Ru-106 1.21E+02 6.31E+01 < 2.06E+02 9.92E+01 9.43E-01 NET 
Zr-95 1. 85E+01 1.46E+01 < 4.86E+01 2.32E+01 7.12E-Ol NET 
Nb-95 -1. 05E+01 1.86E+01 < 6.32E+01 3.08E+01 5.38E-01 NET 
Cs-134 1. 75E+00 9.83E+00 < 3.33E+01 1. 61E+Ol 9.72E-01 NET 
Co-58 -2.80E+00 8.00E+00 < 2.78E+Ol 1. 33E+01 7.36E-01 NET 
Mn-54 4.99E+OO 6.76E+00 < 2.28E+01 1. 09E+01 9.33E-Ol NET 
Ag-llOm 7.39E+00 1. 03E+01 < 3.47E+01 1.67E+01 9.17E-Ol NET 
Fe-59 -3.61E+00 2.21E+01 < 7.62E+01 3.65E+01 6.14E-01 NET 
Zn-65 -7.27E+00 1.70E+01 < 5.90E+01 2.83E:+01 9.15E-01 NET 
Ba-140 -5.59E+00 3.03E+01 < 1. 08E+02 5.03E+01 1.83E-01 NET 
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L5187-11 analyzed by emm1461 on 04/25/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

La-140 -6.42E+00 3.49E+Ol < 1.24E+02 5.79E+Ol 1.83E-Ol NET 
Sb-124 -1.03E+Ol 1.56E+Ol < 5.77E+Ol 2.65E+Ol 6.97E-Ol NET 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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-----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: -=L::.;:5;...:.1.:.,87:...·..;.;12=--________ Count by Date: _________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~-----------
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-A0300-12 

Collect Start Datemme: 

Collect Stop Oatemme: ....::0:.;::3....::-2::..;,1....::-0:;,::3;...1:.;::2:.:..::0:.;::0_______ 

Product: GAMMA SPECTROMETRY 

Required MDC(s); CS-137,1.1; Co-60 .038 

CHEMISTRY INFORMATION 

LiqUid Data So"~edltnen~on 

_____g/mLDensity: Total Sample Weight: -------g
(if required) (if required) 

Total Sample Weight: Wet Weight: -------9 ------g
(if required) 

Dry Weight:Aliquot Weight: -----9-------9 
Aliquot Weight: _(p--,~7......· ( __9 

VegetationlOrled Aquatic Anltnals Data 

Fllter/Stnear DataWet Weight: -----9 
Volume:Ory Weight: ------g 

Units:


Aliquot Weight: ------g 

Sample Geometry: 

Work Group ID: W6S772 Run 10: 

COUNTING INFORMATION 

Gatntna Spectrotnetrv Counting 

L \1 {'Hlfl.­
Count Datemme: 1(tdrrtc ~ 01 ~ OetNo.: ___ Spectrum No.: ____ 

Counted by: ~ 


Recount Oatemme: DetNo.: ___ Spectrum No.: ______ 


Counted by: 


FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MDC(s) , Co-60.38;CS-137,1100; 

Sample Id L5187-12 Product GAMMA SPECTROMETRY 
Client Id BMS-A0300-12 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 03/21/03 12,00 

Parameter Units Numvalue Textvalue Datevalue 
~:~.~~e=c~=~~==c=~;~=_~=~=_~;==~=_~~===~*;~====~#~_=;==_========================================_.=_========~===_;==============. 

sample Weight 9 687.1 
Sample Weight-Dry g 
Aliquot Weight 9 687.1 
FINAL WEIGHT kg .6871 
Container WTS5 
LIBRARY SOlLA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pei 
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L5187-12 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-12 

Sample 10: NONE Code: 1114402 

---------------------------------------01-------------------------------------­
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/21/2003 10:35:59 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. 7.43E+002 Hrs 
Buildup Time. . . .. O.OOE+OOO Hr;ll Live Time 18763 Sec 
Sample Size ....... 6.87E-001 kg I Real Time. . . 18772 Sec 
Collection Efficiency. . .. 1.0000 I Spc" File. . . .1114402.spc 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Energy(keV)= 1.12 + 0.661*Ch + 0.00E+00*ChA2 + 0.00E+00*ChA3 04/18/2003 
FWHM(keV) = 1.03 + 0.002*En + 6.55E-04*EnA2 + 0.00E+00*En A3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

==============;~=============================================================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.25 94.02 141 51 82 1135 0.80 
2 75.02 111.84 459 45 65 861 1.14 a 
3 77.18 115.11 682 43 56 689 0.96 b 
4 84.50 126.19 135 43 68 856 1. 27 a 
5 87.34 130.49 282 40 59 713 1. 05 b 
6 90.19 134.80 210 39 59 713 0.99 c 
7 92.91 138.91 580 52 77 999 1. 45 d 
8 119.91 179.77 7 43 71 856 0.17 NET< CL 
9 129.21 193.85 34 40 65 776 0.51 NET< CL 

10 143.60 215.63 31 47 78 952 0.49 NET< CL 
11 185.94 279.70 382 46 68 737 1.19 
12 199.33 299.97 26 21 33 275 0.59 a NET< CL 
13 202.47 304.73 27 25 41 367 0.83 b NET< CL 
14 209.35 315.13 103 41 65 667 1. 22 
15 238.69 359.54 1288 45 44 385 1.13 a 
16 241.75 364.18 303 38 56 539 1. 44 b 
17 269.98 406.89 124 28 41 318 1.36 a 
18 277.47 418.23 92 21 31 212 0.84 b 
19 295.27 445.18 458 30 34 234 1.10 a 
20 299.97 452.28 87 25 39 281 1. 30 b 
21 328.45 495.39 50 30 48 361 0.79 
22 338.28 510.27 279 32 45 324 1. 34 
23 351.95 530.96 795 38 42 300 1. 30 
24 396.44 598.28 10 27 44 282 0.37 NET< CL 
25 409.58 618.18 16 26 42 275 0.69 NET< CL 
26 463.07 699.12 65 22 33 190 1. 30 
27 510.80 771.36 508 33 40 225 2.23 Wide Pk 
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-------------------------------------------------------------------------------

L5187-12 analyzed by e:rnm14 61 on 04/25/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 559.09 844.45 -36 19 33 190 1.51 NET< CL 
29 583.23 880.99 423 30 35 183 1. 50 
30 609.37 920.55 705 34 35 177 1. 80 
31 661. 75 999.83 36 19 29 145 1. 38 
32 727.28 1099.00 87 20 29 143 1. 47 
33 767.78 1160.30 31 20 32 179 1. 22 NET< CL 
34 795.02 1201.52 80 20 29 135 2.10 
35 860.34 1300.38 82 20 29 124 2.33 Wide Pk 
36 911.21 1377.37 269 23 27 119 1. 67 
37 934.10 1412.01 30 17 27 118 1. 63 
38 969.16 1465.08 111 21 30 159 1.14 
39 1120.45 1694.04 125 22 31 150 1. 88 
40 1401. 20 2118.94 20 9 14 35 2.07 a 
41 1408.27 2129.65 40 10 14 35 2.23 b 
42 1460.84 2209.21 1865 45 19 58 2.03 
43 1729.72 2616.14 26 9 12 23 2.30 
44 1764.57 2668.89 102 13 13 27 2.04 
45 2103.87 3182.41 32 10 13 29 1. 66 
46 2614.47 3955.17 192 15 7 8 3.66 
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L5187-12 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER. B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. . .. EMPTY02.BKG (BKG Framatome ANP) 

===========================================~=================================== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.25 141 51 82 45 52 84 NET<CL 
2 75.02 459 45 65 406 46 67 
3 77.18 682 43 56 631 43 58 
4 84.50 135 43 68 104 43 69 
5 87.34 282 40 59 250 40 61 
7 92.91 580 52 77 318 53 82 

10 143.60 31 47 78 5 48 78 NET<CL 
11 185.94 382 46 68 255 47 72 
12 199.33 26 21 33 -24 22 37 NET<CL 
15 238.69 1288 45 44 1190 45 47 
16 241. 75 303 38 56 284 39 58 
17 269.98 124 28 41 119 28 43 
19 295.27 458 30 34 419 30 37 
22 338.28 279 32 45 264 33 46 
23 351.95 795 38 42 732 38 45 
25 409.58 16 26 42 15 26 42 NET<CL 
27 510.80 508 33 40 178 34 52 
28 559.09 -36 19 33 -50 20 35 NET<CL 
29 583.23 423 30 35 395 30 37 
30 609.37 705 34 35 663 34 37 
32 727.28 87 20 29 82 20 29 
33 767.78 31 20 32 28 20 32 NET<CL 
34 795.02 80 20 29 74 20 30 
36 911.21 269 23 27 247 23 29 
38 969.16 111 21 30 100 21 31 
39 1120.45 125 22 31 113 22 32 
42 1460.84 1865 45 19 1832 45 21 
43 1729.72 26 9 12 25 9 12 
44 1764.57 102 13 13 88 13 15 
46 2614.47 192 15 7 166 15 12 
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L5187-12 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER· LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 2.00 I Decay Limit (Halflives) ... . 8.0 
Minimum Score .. .. 0.65 I Decay Correction. . . . .. . . ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE. FLAG 


2 75.02 406 Pb-212 295 5 of 6 100.00 1. 50 
Pb-214 162 5 of 7 98.65 0.99 
Tl-208 32 7 of 9 98.43 0.98 

3 77.18 631 Pb-212 510 5 of 6 100.00 1. 50 
Pb-214 286 5 of 7 98.65 0.99 

4 84.50 104 Tl-208 17 7 of 9 98.43 1. 48 
5 87.34 250 Pb-212 273 5 of 6 100.00 1. 50 

Cd-109 1 of 1 100.00 1. 50 
6 90.19 210 Unknown 
7 92.91 318 AcTh-228 106 9 of 36 75.15 0.75 

Th-234 1 of 2 58.74 0.59 LowScore 
11 185.94 255 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
14 209.35 103 AcTh-228 114 9 of 36 87.35 1. 37 

Np-239 o of 0 0.00 Decay 
15 238.69 1190 Pb-212 1465 5 of 6 100.00 1.00 
16 241. 75 284 Pb-214 190 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
17 269.98 119 AcTh-228 77 9 of 36 80.82 1. 31 
18 277.47 92 Tl-208 57 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.05 LowScore 
Np-239 a of 0 0.00 Decay 

19 295.27 419 Pb-214 441 5 of 7 100.00 1. 50 
20 299.97 87 Pb-212 82 5 of 6 100.00 1. 50 
21 328.45 50 AcTh-228 61 9 of 36 90.85 1. 41 

Bi-212 2 2 of 13 59.32 1. 09 
La-140 10925 2 of 15 23.26 0.23 LowScore 

22 338.28 264 AcTh-228 201 9 of 36 82.29 1. 32 
23 351.95 732 Pb-2l4 1084 5 of 7 100.00 1. 50 
26 463.07 65 AcTh-228 65 9 of 36 85.35 1. 35 

Sb-125 1 of 8 13.67 0.14 LowScore 
27 510.80 60 Annil 1 of 1 100.00 1.50 Split 
48 510.80 118 T1-208 118 7 of 9 100.00 1. 50 AutoAdd 
29 583.23 395 Tl-208 461 7 of 9 100.00 1. 50 
30 609.37 663 Bi-214 575 7 of 33 78.16 1. 28 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc o of 0 0.65 

31 661. 75 36 Cs-137 1 of 1 100.00 1. 50 
32 727.28 82 Bi-212 2532 2 of 13 100.00 1. 50 
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-------------------------------------------------------------------------------

L5187-12 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


34 795.02 74 AcTh-228 45 9 of 36 80.82 1. 31 
Cs-134 1 of 9 46.67 0.47 LowScore 

35 860.34 82 Tl-208 47 7 of 9 100.00 1. 50 
36 911.21 247 AcTh-228 256 9 of 36 85.35 1. 35 
37 934.10 30 Bi-214 33 7 of 33 78.16 1. 28 
38 969.16 100 AcTh-228 154 9 of 36 96.59 1. 47 

Sb-124 1 of 13 1. 04 0.01 LowScore 
39 1120.45 113 Bi-214 136 7 of 33 79.65 1. 30 
40 1401. 20 20 Bi-214 10 7 of 33 71. 82 1. 22 

Cs-Sum 20 2 of 6 40.00 0.90 

41 1408.27 19 Bi-214 19 7 of 33 71. 82 1. 22 Split 

47 1408.27 20 Cs-Sum 20 2 of 6 33.33 0.83 AutoAdd 

42 1460.84 1832 K-40 1 of 1 100.00 1. 50 

43 1729.72 25 Bi-214 19 7 of 33 78.16 1.28 

44 1764.57 88 Bi-214 104 7 of 33 79.65 1. 30 

45 2103.87 32 2614SEsc 0 of 0 0.65 

46 2614.47 166 Tl-208 169 7 of 9 100.00 1. 50 
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L5187-12 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER, FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-12 

Sample 10: NONE 

Sampling Start: 03/21/2003 12:00:00 
Sampling Stop: 03/21/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 6.87e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WT5SS002.EFF 
Eff.=1/[1.15E-02*En A -3.19E+00 

1. 0000 

95 % 

Code: 1114402 

Counting Start: 04/21/2003 10:35:59 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

7.43e+002 Hrs 
18763 Sec 
18772 Sec 

.1114402.spc 

Interval: 95 % 

2 (Canberra sn 9923043 det# 2) 
(450 ml Sand in a WAT5 1.6 g/cc) 
+ 2.16E+02*En A 7.29E-01] 02/06/1998 

Library File: ...... SOILA.LIB {Soil/Sediment Library (Kocher 04/08/94)) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E 

Nuclide (keV) 

Pb-212 Average:x 
74.81 
77.12 
87.30 

238.63 
300.09 

Tl-208 Average:x 
84.90 

277.35 
510.84 
583.14 
860.37 

2614.66 
AcTh-228 Average:x 

93.35 
209.28 
270.23 
327.64 
338.32 
463.00 
794.70 
911.07 
969.11 

Ra-226 186.22 
Pb-214 Average:x 

241.98 
295.21 

Concentration 

{pCi/kg 


4.33E+02 +- 1. 62E+01 
1. D. 
1. D. .· r. D. . · · 

4.32E+02 +- 1.63E+01 
4.84E+02 +- 1.42E+02 
4.22E+02 +- 2.32E+01 

1. D. · 6.78E+02 +- 1.55E+02 
1. D. . · . · 4.01E+02 +- 3.04E+01 

7.41E+02 +- 1. 80E+02 
4.25E+02 +- 3.77E+01 
3.85E+02 +- 2.50E+01 

1. D. · 3.49E+02 +- 1.38E+02 
5.82E+02 +- 1.38E+02 
3.14E+02 +- 1. 89E+02 
4.79E+02 +- 5.91E+01 
3.82E+02 +- 1. 29E+02 
6.19E+02 +- 1.69E+02 
3.78E+02 +- 3.59E+Ol 
2.68£+02 +- 5.73E+01 
1. 08E+03 +- 1. 96£+02 
4.24£+02 +- 1.72E+01 
6.19E+02 +- 8.47E+01 
4.10E+02 +- 2.96E+01 

MDA Flags Notes 

* 

3.55E+01 +* 
4.49E+02 +* 

· · *· 
· · 4.75E+02 +* 

·· 7.77E+01 +* 
5.52E+02 +* 
6.69E+01 +* 

. * 
· · 

· · · 
4.48E+02 + 
4.31£+02 +* 
6.21E+02 + 
1.73£+02 +* 
4.10£+02 + 
5.25E+02 +* 
9.16E+01 +* 
1.74E:+02 +* 
6.17E+02 +* 

.· · * 
2.57E+02 +* 
7.43E+Ol +* 
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L5187-12 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
==:============================================================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 

351. 92 4.18E+02 +- 2.19E+Ol 5.27E+01 +* 
Annil 511.00 1.78E+Ol +- 1.76E+Ol 5.81E+Ol + 
Bi-214 Average:x 4.39E+02 +- 2.05E+01 * 

609.31 4.53E+02 +- 2.34E+01 5.24E+Ol +* 
934.06 3.97E+02 +- 2.31E+02 7.56E+02 + 

1120.29 3.68E+02 +- 7.23E+01 2.17E+02 +* 
1401.50 8.47E+02 +- 3.96E+02 1. 26E+03 + 
1407.98 4.55E+02 +- 4.77E+02 1. 60E+03 + 
1729.59 5.70E+02 +- 2.03E+02 6.16E+02 + 
1764.49 3.84E+02 +- 5.67E+Ol 1.4lE+02 +* 

Cs-137 661.65 1.44E+Ol +- 7.39E+00 2.4lE+Ol + 
Bi-212 727.17 2.5lE+02 +- 6.08E+01 1.86E+02 +* 
K-40 1460.81 1.03E+04 +- 2.51E+02 2.54E+02 +* 
Cs-Sum 1406.63 I. D. 
Am-241 59.54 N 2.81E+01 +­ 2.56E+01 8.47E+Oll x lbase 
Co-57 122.06 N-7.72E+OO +­ 5.05E+OO 1.74E+01 x 
Ce-144 133.54 N-3.36E+Ol +­ 4.01E+01 1.37E+02 x 
Ce-141 145.44 N 4.33E+OO +­ 1.63E+01 5.48E+01 x 
Se-75 264.65 N-1.15E+Ol +­ 9.12E+00 3.l6E+Oll x lbase 
Cr-51 320.08 N-3.51E+01 +­ 1.02E+02 3.49E+02 x 
I-131 364.48 N-9.36E+Ol +­ 8.05E+Ol 2.83E+02 x 
Sb-125 427.89 N 5.97E+OO +­ 1. 61E+01 5.46E+01 x 
Ag-I08m 433.93 N-7.43E+OO +­ 5.20E+OO 1. 85E+Ol x 
Be-7 477.59 N-8.75E+Ol +­ 6.77E+01 2.4lE+02 x 
La-l40 487.03 N-3.17E+OO +­ 5.45E+01 1.88E+02 x 
Ru-l03 497.08 N-9.53E+00 +­ 8.92E+OO 3.17E+01 x 
Ba-HO 537.32 N-9.83E+01 +­ 1. 18E+02 4.13E+02 x 
Cs-134 604.70 N-1.38E+00 +­ 6.04E+OO 2.09E+Oll x lbase 
Ru-l06 621. 84 N 1.16E+Ol +­ 5.56E+Ol 1.91E+02 x 
Zr-95 724.18 N-2.85E+03 +­ 1.75E+03 5.76E+03P x PIC 
Nb-95 765.79 N-3.87E+OO +­ 1.16E+01 4.05E+Ol x 
Co-58 810.76 N-3.65E+OO +­ 7.09E+00 2.52E+01 x 
Mn-54 834.83 N 4.69E+OO +­ 6.42E+00 2.l8E+01 x 
Ag-llOm 884.67 N-9.35E+OO +­ 9.43E+OO 3.37E+01 x 
Fe-59 1099.22 N 3.07E+Ol +­ 1.89E+01 6.21E+01 x 
Zn-65 1115.52 N 3.30E+01 +­ 3.03E+01 1. 01E+02P x PIC 
Co-60 1332.49 N 1. 44E+01 +­ 6.98E+OO 2.25E+01 x 
Sb-124 1691. 02 N 7.77E+OO +- 1. 37E+01 4.86E+Ol x 

MEASURED TOTAL: 1.37E+04 +- 6.35E+02 pCi/kg 
NOTE: *: N/S>3 #:: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.25 94.02 45 52 84 1135 0.80 Deleted 
6 90.19 134.80 210 39 59 713 0.99 Unknown 
8 119.91 179.77 7 43 71 856 0.17 Deleted 
9 129.21 193.85 34 40 65 776 0.51 Deleted 

10 143.60 215.63 5 48 78 952 0.49 Deleted 
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L5187-12 analyzed by emm1461 on 04/25/2003 
=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

12 199.33 299.97 -24 22 37 275 0.59 Deleted 

13 202.47 304.73 27 25 41 367 0.83 Deleted 

24 396.44 598.28 10 27 44 282 0.37 Deleted 

25 409.58 618.18 15 26 42 275 0.69 Deleted 

28 559.09 844.45 -50 20 35 190 1. 51 Deleted 

33 767.78 1160.30 28 20 32 179 1. 22 Deleted 

45 2103.87 3182.41 32 10 13 29 1. 66 2614SEsc 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

--------------------------------------------_&_--------------------------------­
49 59.54 88.41 40N 36 59 694 1. 08 NET< CL 

LBase 
50 122.06 183.03 -52N 34 57 656 1.13 NET< CL 
51 133.54 200.40 -28N 34 56 634 1.14 NET< CL 
52 145.44 218.41 9N 33 55 599 1.15 NET< CL 
53 264.65 398.83 -33N 26 44 360 1. 23 NET< CL 

LBase 
54 320.08 482.72 -8N 23 38 272 1.27 NET< CL 
55 364.48 549.92 -24N 21 35 225 1. 30 NET< CL 
56 427.89 645.89 7N 19 31 174 1. 35 NET< CL 
57 433.93 655.03 -27N 19 32 192 1. 35 NET< CL 
58 477.59 721.11 -23N 18 30 170 1. 38 NET< CL 
59 487.03 735.39 -IN 17 28 148 1. 39 NET< CL 
60 497.08 750.60 -18N 17 29 151 1. 39 NET< CL 
61 537.32 811.51 -16N 19 32 174 1. 42 NET< CL 
62 604.70 913.48 -4N 18 30 155 1. 47 NET< CL 

LBase 
63 621. 84 939.42 3N 16 26 117 1. 48 NET< CL 
64 724.18 1094.31 -2482N 1524 2508 237 1. 55 NET< CL 

PIC 
65 765.79 1157.28 -6N 17 28 144 1. 58 NET< CL 
66 810.76 1225.34 -7N 13 22 99 1. 61 NET< CL 
67 834.83 1261.77 lIN 15 24 108 1. 63 NET< CL 
68 884.67 1337.20 -15N 15 26 122 1. 66 NET< CL 
69 1099.22 1661. 91 22N 14 21 81 1. 81 
70 1115.52 1686.58 31N 29 46 196 1. 82 NET< CL 

PIC 
71 1332.49 2014.96 25N 12 19 60 1. 96 
72 1691.02 2557.57 4N 7 11 23 2.21 NET< CL 
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L5187-12 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/21/2003 10:35:59 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. 7.43E+02 Hrs 
Buildup Time. O.OOE+OO Hra Live Time 18763 Sec 
Sample Size . . . . 6.87E-01 kg Real Time 18772 Sec 
Collection Efficiency . 1. 0000 Spectrum File .1114402. spc 

Detector #: 2 
Energy{keV}= 1.12 + 0.661*Ch + 0.OOE+OO*ChA2 + 0.00E+00*Ch A3 04/18/2003 
FWHM(keV) '" 1.03 + 0.002*En + 6.55E-04*EnA2 + 6.55E-04*En A 3 02/18/2003 

Where En = Sqrt{Energy in keY) 

Efficiency File: ....WT5SS002.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 1.15e-02*EnA-3.1ge+00 + 2.16e+02*EnA 7.2ge-Ol] 02/06/1998 

Library File: SOILA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 
Pb-212 4.33E+02 1.62E+Ol < 3.55E+Ol 1.72E+Ol 9.99E-01 MEAS + 
Tl-208 4.22E+02 2.32E+Ol < 6.69E+01 3.00E+Ol 9.99E-01 MEAS + 
AcTh-228 3.85E+02 2.50E+Ol < 9.16E+Ol 4.37E+01 9.99E-Ol MEAS + 
Ra-226 1. OSE+03 1.96E+02 < 6.18E+02 3.03E+02 1.OOE+OO MEAS + 
Pb-214 4.24E+02 1.72E+Ol < 5.27E+01 2.56E+01 1.OOE+00 MEAS + 
Annil 1.78E+01 1.76E+01 < 5.81E+01 2.86E+Ol 9.43E-01 MEAS + 
Bi-214 4.39E+02 2.05E+Ol < 5.24E+Ol 2.53E+Ol 1. OOE+OO MEAS + 
Cs-137 1.44E+01 7.39E+00 < 2.41E+Ol 1.lSE+01 9.98E-Ol MEAS + 
Bi-212 2.51E+02 6.0BE+Ol < 1.86E+02 B.91E+Ol 9.99E-01 MEAS + 
K-40 1.03E+04 2.51E+02 < 2.54E+02 1.20E+02 1.OOE+OO MEAS + 
Am-241 2.BIE+Ol 2.56E+Ol < B.47E+Ol 4.14E+Ol 1. OOE+OO NET 
Co-57 -7.72E+OO 5.05E+OO < 1.74E+Ol 8.49E+00 9.24E-Ol NET 
Ce-144 -3.36E+01 4.01E+01 < 1.37E+02 6.68E+Ol 9.27E-Ol NET 
Ce-141 4.34E+00 1.63E+01 < 5.48E+Ol 2.68E+Ol 5.16E-Ol NET 
Se-75 -1.15E+01 9.11E+OO < 3.16E+Ol l.54E+Ol 8.36E-Ol NET 
Cr-51 -3.52E+01 1.02E+02 < 3.49E+02 1. 69E+02 4.60E-Ol NET 
I-131 -9.36E+01 8.05E+Ol < 2.83E+02 1.36E+02 6.88E-02 NET 
Sb-125 5.97E+OO 1.61E+Ol < 5.46E+Ol 2.61E+Ol 9.79E-01 NET 
Ag-I08m -7.43E+00 5.20E+OO < 1.85E+Ol 8.87E+OO 9.99E-Ol NET 
Be-7 -B.75E+01 6.77E+01 < 2.41E+02 1.15E+02 6.69E-01 NET 
La-140 -3.17E+00 5.45E+Ol < 1.88E+02 8.98E+01 1.86E-Ol NET 
Ru-l03 -9.53E+OO 8.92E+OO < 3.l7E+Ol 1. 51E+Ol 5.79E-Ol NET 
Ba-140 -9.B3E+Ol 1.18E+02 < 4.13E+02 1. 98E+02 1. 86E-Ol NET 
Cs-134 -1.3BE+OO 6.04E+OO < 2.09E+Ol 1.OOE+Ol 9.72E-Ol NET 
Ru-106 1. 16E+01 5.56E+Ol < 1.91E+02 9.08E+01 9.43E-Ol NET 
Zr-95 -2.SSE+03 1.75E+03 < 5.76E+03 2.88E+03 7.15E-Ol NET 
Nb-95 -3.87E+00 l.16E+Ol < 4.05E+01 1. 93E+01 5.41E-Ol NET 
Co-58 -3.65E+00 7.09E+OO < 2.52E+Ol 1.19E+01 7.38E-01 NET 
Mn-54 4.69E+OO 6.42E+OO < 2.18E+Ol 1.03E+Ol 9.33E-Ol NET 
Ag-110m -9.35E+00 9.43E+OO < 3.37E+Ol 1.60E+01 9.18E-Ol NET 
Fe-59 3.07E+01 1.89E+Ol < 6.21E+Ol 2.92E+Ol 6.1BE-Ol NET 
Zn-65 3.30E+Ol 3.03E+01 < 1.OlE+02 4.89E+Ol 9.16E-Ol NET 
Co-60 1.44E+Ol 6.98E+OO < 2.25E+Ol 1. 05E+Ol 9.89E-Ol NET 
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15187-12 analyzed by emm1461 on 04/25/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA C1 ACT DECAY F1AG 
=============================================================================== 
Sb-124 7.77E+00 1.37E+Ol < 4.86E+Ol 2.17E+Ol 7.00E-Ol NET 

PERFORMED BY: ___________________________ 

REVIEWED BY: __________________________ 

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

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab 'Sample Number: ...;:L:;.;;;S'-'-1.;;.87;...-..::..13::..-________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~~~------------- Delay Date: 

(If required) 
Project: OTHER ENVIRON·DUR 

Sample Matrix: Soil 

Sample Description: BMS·A0300-13 

Collect Start DatefTime: 

Collect Stop DatefTime: ...;.O:..::;3...;;·2;;...;.1......;·O;.;;;3...:1~2:..;;;.:O..:..O______, 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1j Co-60.038 

CHEMISTRY INFORMATION 

Liquid Data Sol/d/Sediment/Soll 

_____ g/mLDensity: Total Sample Weight: -----9
(if required) (if required) 

Total Sample Wei9ht: Wet Weight: -----g ------9(if required) 

Dry Weight:Aliquot Weight: -----g -----9 

Aliquot Weight: ~fL_'f1;...;;.'()_•.;t__g 
VegetatIon/Dried Aquatic Animals Data 

Filter/Smear DataWet Weight: -----9 

Volume:Dry Weight: -----g 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group ID: \A!C<l5777 Run ID: 


COUNTING INFORMATION 

III G.fa 
Count DatefTime: 1,l o"le (k,tl Det No.: Z Spectrum No.: ____ 

Counted by: 
, I ~~ ~ ­

J" Recount DatefTime: ~ls\U)G (14~ Det No.: 
',) 

Spectrum No.: ____ 
l 

Counted by: . ({(~ 

FORM 305.1, Rev.18 

http:CS-137,1.1j


Framatome ANP DE&S 
Results Data Report 

Required MOe(s): Co-60,38;Cs-13?,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS187-13 
BMS-A0300-13 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

03/21/03 12: 00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Nurnvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

9 
9 
9 
kg 

pCi 

540.2 

540.2 
.5402 

WTS5 
SOILA.LIB 
EMPTY 

~~ 
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-------------------------------------------------------------------------------

L5187-13 analyzed by emm1461 on 04/21/2003 
******************************************************************************* 

SEEKER, GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

********************************************k********************:***(~**t***** 

LSN: L51B7-13 ItJYI' S~ '~\~ \ S? 
Sample ID: NONE Code: 1116802 ~ 

Sampling Start: 03/01/2003 12:00:00 Counting Start: 04/21/2003 16:21:10 
Sampling Stop: 03/01/2003 12:00:00 Decay Time. 1. 23E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 30000 Sec 
Sample Size.. . ... 5.40E-001 kg Real Time . . . 30018 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . . . .1116802.spc 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Energy (keV)= 1.12 + 0.661*Ch + 0.00E+00*Ch A 2 + 0.00E+00*ChA 3 04/18/2003 
FWHM(keV) 1.03 + 0.002*En + 6.55E-04*En A 2 + 0.00E+00*En A 3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.40 94.25 464 91 146 3147 1. 47 
2 74.90 111. 66 1471 78 111 2277 1. 36 a 
3 77.19 115.13 2121 75 97 1898 1. 00 b 
4 84.39 126.01 329 56 88 1553 1. 03 a HiResid 
5 87.24 130.33 733 60 88 1553 1.13 b HiResid 
6 89.76 134.15 404 57 88 1553 1.01 c HiResid 
7 93.00 139.05 1117 70 100 1864 1. 36 d HiResid 
8 99.76 149.28 29 46 75 1243 0.82 e NET< CL 


HiResid 

9 105.52 158.00 13 38 62 932 0.56 f NET< CL 


HiResid 

10 122.47 183.65 71 34 55 736 0.57 a 

11 129.19 193.82 230 50 78 1228 1.10 b 

12 143.97 216.18 42 49 79 1269 0.62 NET< CL 

13 154.42 232.01 114 60 96 1588 1. 01 

14 185.96 279.74 727 62 91 1426 1. 44 

15 209.30 315.07 332 56 87 1301 1. 05 

16 238.68 359.53 3939 76 71 922 1. 23 a HiResid 

17 241. 62 363.98 753 60 88 1229 1. 67 b HiResid 

18 258.64 389.73 23 43 70 847 0.95 NET< CL 

19 270.10 407.08 300 45 68 794 1. 47 

20 277.45 418.21 189 44 68 799 1. 40 

21 295.25 445.15 1062 45 51 528 1.14 a 

22 300.10 452.48 238 35 51 528 1. 04 b 

23 328.30 495.16 202 44 69 753 1.12 

24 338.42 510.47 776 49 66 700 1. 45 

25 352.00 531.04 1922 57 59 590 1. 28 
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L5187-13 analyzed by emm1461 on 04/21/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

===~~========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-------------------------------------------_._---------------------------------­
26 409.72 618.39 65 38 61 588 1.18 
27 463.33 699.52 244 42 64 575 1. 30 
28 487.68 736.38 5 31 51 420 0.18 NET< CL 
29 510.88 771.48 967 48 61 510 2.32 Wide Pk 
30 583.27 881.05 1264 48 53 422 1. 44 
31 609.38 920.57 1460 48 47 349 1. 66 
32 661.77 999.85 652 41 53 410 1. 50 
33 727.52 1099.36 258 29 39 286 1. 39 
34 741. 98 ll21.25 25 23 37 250 0.75 NET< CL 
35 768.53 ll61.44 140 27 40 285 1. 86 a 
36 772.51 ll67.46 52 20 30 190 1. 21 b 
37 786.04 ll87.92 34 24 38 262 1. 08 NET< CL 
38 795.02 1201.52 149 28 41 281 1. 44 
39 860.89 1301.21 84 25 38 253 1.23 
40 9ll.27 1377.46 841 38 39 255 1. 89 
41 934.19 1412.14 24 27 43 292 0.94 NET< CL 
42 964.93 1458.67 146 22 30 172 1. 54 a 
43 969.13 1465.03 501 30 33 197 1. 63 b 
44 1001.44 1513.93 23 22 36 226 0.79 NET< CL 
45 ll20.64 1694.33 352 31 42 255 2.05 
46 1155.93 1747.74 24 29 47 306 0.82 NET< CL 
47 ll73.40 1774.18 595 34 40 249 1. 80 
48 1238.32 1872.43 102 28 42 280 1. 90 
49 1281.43 1937.68 47 20 31 160 1. 72 
50 1332. 71 2015.28 464 29 31 147 1. 81 
51 1378.10 2083.98 66 17 24 104 1. 83 
52 1408.33 2129.74 8 18 29 139 0.45 NET< CL 
53 1460.98 2209.42 3006 57 24 101 2.21 
54 1588.12 2401. 83 19 15 24 105 0.72 NET< CL 
55 1630.86 2466.53 5 14 22 81 0.59 NET< CL 
56 1660.85 2511. 92 24 12 19 56 1. 94 
57 1729.85 2616.35 56 14 19 57 1. 78 
58 1764.77 2669.19 287 19 15 38 2.17 
59 1847.46 2794.34 41 14 20 59 1. 73 
60 2103.77 3182.25 77 14 17 51 3.ll 
61 2204.03 3333.99 62 12 16 43 2.14 
62 2614.57 3955.32 495 23 9 13 2.86 
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L5187-13 analyzed by emm1461 on 04/21/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. .. EMPTY02.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR.LEVEL FLAG 

1 63.40 464 91 146 311 92 149 
2 74.90 1471 78 111 1386 78 113 
3 77.19 2121 75 97 2040 75 99 
4 84.39 329 56 88 280 57 90 
5 87.24 733 60 88 681 61 90 
7 93.00 1117 70 100 698 71 108 
8 99.76 29 46 75 9 47 77 NET<CL 

12 143.97 42 49 79 -0 49 81 NET<CL 
13 154.42 114 60 96 95 61 99 NET<CL 
14 185.96 727 62 91 525 63 97 
16 238.68 3939 76 71 3782 77 75 
17 241.62 753 60 88 722 61 90 
19 270.10 301 45 68 292 46 70 
21 295.25 1062 45 51 1000 46 55 
24 338.42 776 49 66 752 50 68 
25 352.00 1922 57 59 1821 57 63 
26 409.72 65 38 61 63 39 62 
29 510.88 967 48 61 440 50 74 
30 583.27 1265 48 53 1220 49 56 
31 609.38 1460 48 47 1392 48 50 
33 727.52 258 29 39 250 29 40 
35 768.53 140 27 40 135 27 41 
38 795.02 149 28 41 139 28 42 
40 911.27 841 38 39 805 38 42 
43 969.13 501 30 33 483 30 34 
44 1001. 44 23 22 36 9 23 37 NET<CL 
45 1120.64 352 31 42 332 32 43 
48 1238.32 102 28 42 93 28 43 
53 1460.98 3006 57 25 2952 57 28 
57 1729.85 56 14 19 54 14 20 
58 1764.77 287 19 15 266 20 18 
62 2614.57 495 23 9 454 23 15 
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L5187-13 analyzed by emm1461 on 04/21/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


Library File: .. , .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives) .... 8.0 

Minimum Score .. . 0.50 I Decay Correction. . .. .. ON 


=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 63.40 311 Th-234 283 2 of 2 100.00 1. 50 
2 74.90 1386 Pb-212 892 5 of 6 99.30 0.99 

Pb-214 397 5 of 7 97.33 0.97 
Tl-208 91 7 of 9 98.43 0.98 

3 77.19 2040 Pb-212 1570 5 of 6 99.30 0.99 
Pb-214 687 5 of 7 97.33 0.97 

4 84.39 280 Tl-208 48 7 of 9 98.43 0.98 
5 87.24 681 Pb-212 818 5 of 6 100.00 1. 50 

Cd-109 1 of 1 100.00 1. 50 
6 89.76 404 Cd-109 1 of 1 100.00 1. 50 
7 93.00 698 Th-234 766 2 of 2 100.00 1. 50 

AcTh-228 347 13 of 36 84.33 0.84 
10 122.47 71 Co-57 1 of 4 100.00 1. 50 

Se-75 1 of 5 10.38 0.60 
11 129.19 230 AcTh-228 300 13 of 36 90.34 1. 40 

La-140 1 of 15 0.51 0.01 LowScore 
14 185.96 525 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
15 209.30 332 AcTh-228 375 13 of 36 89.54 1. 40 

Np-239 o of o 0.00 Decay 
16 238.68 3782 Pb-212 4734 5 of 6 100.00 1. 00 
17 241.62 722 Pb-214 477 5 of 7 98.65 0.99 

La-140 131 2 of 15 0.91 0.01 LowScore 
19 270.10 292 AcTh-228 256 13 of 36 87.77 1. 38 
20 277.45 189 T1-208 162 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.05 LowScore 
Np-239 o of o 0.00 Decay 

21 295.25 1000 Pb-214 1614 5 of 7 100.00 1. 00 
22 300.10 238 Pb-212 244 5 of 6 100.00 1. 50 
23 328.30 202 AcTh-228 200 13 of 36 87.77 1. 38 

Bi-212 5 2 of 13 59.32 0.59 
La-140 5042 3 of 15 23.72 0.24 LowScore 

24 338.42 752 AcTh-228 684 13 of 36 87.77 1. 38 
25 352.00 1821 Pb-214 2759 5 of 7 100.00 1. 00 
26 409.72 63 AcTh-228 114 13 of 36 92.90 1. 43 
27 463.33 244 AcTh-228 213 13 of 36 87.77 1. 38 

Sb-125 1 of 8 12.82 0.13 LowScore 
29 510.88 106 Annil 1 of 1 100.00 1. 50 Split 
63 510.88 333 Tl-208 333 7 of 9 100.00 1.50 AutoAdd 
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-------------------------------------------------------------------------------

L5187-13 analyzed by emm1461 on 04/21/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

===~~========================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


30 583.27 1220 	 Tl-208 1167 7 of 9 100.00 1. SO 
31 609.38 1392 	 Bi-214 1603 11 of 33 89.40 1. 39 . 

Ru-l03 1 of 2 5.92 0.06 LowScore 
1121SEsc 0 of a 0.50 

32 661.77 653 	 Cs-137 1 of 1 100.00 1. 50 
1173SEsc 0 of 0 0.50 


33 727.52 250 Bi-212 10282 2 of 13 71. 65 0.72 

35 768.53 135 Bi-214 133 11 of 33 88.52 1. 39 

36 772.51 52 AcTh-228 52 13 of 36 87.77 1. 38 


TeI-132 0 of 0 0.00 Decay 

38 795.02 139 AcTh-228 151 13 of 36 88.63 1. 39 


Cs-134 1 of 9 46.67 0.47 LowScore 
39 860.89 84 Tl-208 135 7 of 9 100.00 1. 50 
40 911.27 805 AcTh-228 836 13 of 36 87.77 1. 38 
42 964.93 146 AcTh-228 148 13 of 36 87.77 1. 38 
43 969.13 483 AcTh-228 468 13 of 36 87.77 1. 38 

Sb-124 1 of 13 1. 04 0.01 LowScore 
45 1120.64 332 Bi-214 301 11 of 33 87.27 1. 37 
47 1173.40 595 Co-60 509 2 of 2 100.00 1. SO 

CS-SUIn 1 of 6 16.67 0.17 LowScore 
48 1238.32 93 Bi-214 111 11 of 33 91. 72 1. 42 
49 1281. 43 47 Bi-214 27 11 of 33 85.84 1. 36 
50 1332.71 464 Co-60 542 2 of 2 100.00 1. 50 
51 1378.10 67 Bi-214 71 11 of 33 90.62 1. 41 
53 1460.98 2952 K-40 1 of 1 100.00 1. 50 
56 1660.85 24 Bi-214 17 11 of 33 86.39 1. 36 
57 1729.85 S4 Bi-214 43 11 of 33 86.39 1. 36 
58 1764.77 266 Bi-214 223 11 of 33 86.39 1. 36 
59 1847.46 41 Bi-214 29 11 of 33 86.39 1. 36 
60 2103.77 77 2615SEsc 0 of 0 0.50 
61 2204.03 62 Bi-214 61 11 of 33 88.52 1. 39 
62 2614.57 454 Tl-208 486 7 of 9 100.00 1. 50 

Page 005 



L5187-13 analyzed by emm1461 on 04/21/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-13 

Sample ID: NONE Code: 1116802 

Sampling Start: 03/01/2003 12:00:00 Counting Start: 04/21/2003 16:21:10 
Sampling Stop: 03/01/2003 12:00:00 Decay Time. 1. 23e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time .. 30000 Sec 
Sample Size . . 5.40e-QOl kg Real Time . . 30018 Sec 
Collection Efficiency 1. 0000 Spectrum File .1116802. spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 2 (Canberra 3n 9923043 det# 2) 
Efficiency File: WTSSS002.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[1.15E-02*En A -3.19E+00 + 2.16E+02*En A 7.29E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: ....... $ERROR$.LSF (No LSF File Available } 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 Average: x 1.32E+03 +- 1.27E+02 . . · * 
63.29 1.44E+03 +- 4.27E+02 1. 39E+03 +* 
92.59 1.31E+03 +- 1.33E+02 4.10E+02 +* 

Pb-212 Average:x 1. 09E+03 +- 2.19E+01 * 
74.81 1. D. 
77.12 1. D. . · 
87.30 LD. · 

238.63 1.09E+03 +- 2.21E+01 4.41E+01 +* 
300.09 1.05E+03 +- 1.54E+02 4.65E+02 +* 

Tl-208 Average:x 9.50E+02 +- 2.95E+01 *· 
84.90 LD. · · · 

277.35 1.10E+03 +- 2.56E+02 8.16E+02 +* 
510.84 I.O. . ·· 
583.14 9.82E+02 +- 3.92E+01 9.19E+01 +* 
860.37 6.05E+02 +- 1. 80E+02 5.70E+02 +* 

2614.66 9.22E+02 +- 4.71E+01 6.67E+01 +* 
Cd-109 88.03 1. D. · · · · 
Co-57 122.06 8.88E+00 +- 4.28E+00 1. 40E+01 + 
AcTh-228 Average:x 1.00E+03 +- 2.95E+01 *· 

129.08 7.75E+02 +- 1.67E+02 5.34E+02 +* 
209.28 8.91E+02 +- 1. 51E+02 4.76E+02 +* 
270.23 1.14E+03 +- 1.78E+02 5.54E+02 +* 
327.64 1. 01E+03 +- 2.22E+02 7.05E+02 +* 
338.32 1.08E+03 +- 7.17E+01 2.01E+02 +* 
409.51 5.55E+02 +- 3.42E+02 1.12E+03 + 
463.00 1. 14E+03 +- 1.97E+02 6.16E+02 +* 
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L5187-13 analyzed by emm1461 on 04/21/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

772.17 9.97E+02 +­ 3.77E+02 1. 21E+03 + 
794.70 9.21E+02 +­ 1.88E+02 5.80E+02 +* 
911.07 9.79E+02 +­ 4.62E+01 1.04E+02 +* 
964.60 9.87E+02 +­ 1.46E+02 4.18E+02 +* 
969.11 1.03E+03 +­ 6.45E+Ol 1. 52E+02 +* 

Ra-226 186.22 1.76E+03 +­ 2.11E+02 6.57E+02 +* 
Pb-214 Average:x 8.27E+02 +­ 2.06E+01 * 

241. 98 1.25E+03 +­ 1.06E+02 3.17E+02 +* 
295.21 7.77E+02 +­ 3.56E+Ol 8.70E+01 +* 
351.92 8.28E+02 +­ 2.60E+01 5.82E+01 +* 

Annil 511.00 2.59E+01 +­ 2.12E+Ol 6.98E+01 + 
Bi-214 Average:x 7.87E+02 +­ 2.25E+01 * 

609.31 7.57E+02 +­ 2.62E+Ol 5.62£+01 +* 
768.36 7.98E+02 +­ 1.62E+02 5.00E+02 +* 

1120.29 8.63E+02 +­ 8.26E+Ol 2.30£+02 +* 
1238.11 6.59E+02 +­ 1.99E+02 6.35E:+02 +* 
1280.96 1.37E+03 +­ 5.89E+02 1.90E+03 + 
1377.67 7.38E+02 +­ 1.88E+02 5.71E+02 +* 
1661.28 1.10E+03 +­ 5.62E+02 1.82E+03 + 
1729.59 9.77E+02 +­ 2.54E+02 7.59E+02 +* 
1764.49 9.19E+02 +­ 6.81E+01 1. 35E+02 +* 
1847.42 1.1IE+03 +­ 3.65E+02 1.13E+03 +* 
2204.22 7.98E+02 +­ 1.61E+02 4.45E+02 +* 

Cs-137 661.65 2.05E+02 +­ 1.29E+01 3.40E+01 +* 
Bi-212 727.17 6.07E+02 +­ 7.05E+01 2.01E+02 +* 
Co-60 Average:x 2.26E+02 +­ 9.57E+OO * 

1173.22 2.46E+02 +­ 1.42E+Ol 3.42E+Ol +* 
1332.49 2.10E+02 +­ 1.29E+01 2.91E+01 +* 

K-40 1460.81 1. 32E+04 +­ 2.54E+02 2.64E+02 +* 
Aro-241 59.54 N 1. 54E+02 +­ 6.94E+01 2.28E+02P x PIC 
Ce-144 133.54 N-9.96E-01 +­ 4.75E+01 1.59E+02r x rbase 
Ce-141 145.44 N 1.93E+01 +­ 2.91E+01 9.66E+01 x 
Se-75 264.65 N-9.33E+OO +­ 1.17E+01 3.97E+011 x lbase 
Cr-51 320.08 N-5.23E+01 +­ 1. 98E+02 6.70E+02 x 
I 131 364.48 N-4.11E+02 +­ 5.45E+02 1.86E+03 x 
Sb-125 427.89 N 2.61E+Ol +­ 1.92E+01 6.36E+01 x 
Ag-108rn 433.93 N-5.69E+OO +­ 5.95E+OO 2.05E+Ol x 
Be-7 477.59 N 1.18E+02 +­ 1.04E+02 3.44E+02 x 
La-140 487.03 N 2.50E+02 +­ 1.91E+02 6.32E+02 x 
Ru-103 497.08 N-6.02E+OO +­ 1. 47E+01 5.03E+01 x 
Ba-140 537.32 N 2.28E+02 +­ 3.99E+02 1.34E+03 x 
Cs-134 604.70 N-1. 97E+OO +­ 7.17E+OO 2.44E+Oll x lbase 
Ru-106 621.84 N-4.74E+01 +­ 7.02E+Ol 2.42E+02 x 
Zr-95 724.18 N-l.14E+04 +­ 2.57E+03 8.47E+03P x# PIC 
Nb-95 765.79 N 2.29E+01 +­ 2.73E+01 9.15E+OIP x PIC 
Co-58 810.76 N 2.36E+01 +­ 1.03E+01 3.32E+Ol x 
Mn-54 834.83 N 2.84E+OO +­ 7.71E+OO 2.61E+01 x 
Ag-llOrn 884.67 N 1.57E+00 +­ 1.12E+01 3.82E+01 x 
Fe-59 1099.22 N-3.50E+01 +­ 2.95E+01 1.04E+02 x 
Zn-65 1115.52 N 5.00E+01 +­ 3.68E+01 1.21E+02P x PIC 
Sb-124 1691.02 N 1.95E+01 +­ 1. 83E+01 6.20E+01 x 
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L5187-13 analyzed by emm1461 on 04/21/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

MEASURED TOTAL: 2.20E+04 +- 8.35E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
============================================='================================== 

8 99.76 149.28 9 47 77 1243 0.82 Deleted 
9 105.52 158.00 13 38 62 932 0.56 Deleted 

12 143.97 216.18 -0 49 81 1269 0.62 Deleted 
13 154.42 232.01 95 61 99 1588 1.01 Deleted 
18 258.64 389.73 23 43 70 847 0.95 Deleted 
28 487.68 736.38 5 31 52 420 0.18 Deleted 
34 741. 98 1121.25 25 23 37 250 0.75 Deleted 
37 786.04 1187.92 34 24 38 262 1. 08 Deleted 
41 934.19 1412.14 24 27 43 292 0.94 Deleted 
44 1001.44 1513.93 9 23 37 226 0.79 Deleted 
46 1155.93 1747.74 25 29 47 306 0.82 Deleted 
52 1408.33 2129.74 8 18 29 139 0.45 Deleted 
54 1588.12 2401.83 19 15 24 105 0.72 Deleted 
55 1630.86 2466.53 5 14 22 81 0.59 Deleted 
60 2103.77 3182.25 77 14 17 51 3.11 2615SEsc 

==============================================:================================= 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

64 59.54 88.41 274N 124 201 4385 1. 08 PIC 
65 133.54 200.40 -IN 48 78 1240 1.14 NET< CL 

RBase 
66 145.44 218.41 32N 48 79 1255 1.15 NET< CL 
67 264.65 398.83 -30N 38 62 719 1. 23 NET< CL 

LBase 
68 320.08 482.72 -9N 34 56 587 1. 27 NET< CL 
69 364.48 549.92 -23N 31 51 477 1. 30 NET< CL 
70 427.89 645.89 38N 28 45 372 1. 35 NET< CL 
71 433.93 655.03 -26N 27 46 383 1. 35 NET< CL 
72 477.59 721.11 30N 26 42 331 1. 38 NET< CL 
73 487.03 735.39 33N 25 40 300 1. 39 NET< CL 
74 497.08 750.60 -ION 24 40 301 1.39 NET< CL 
75 537.32 811.51 15N 27 44 327 1. 42 NET< CL 
76 604.70 913.48 -7N 27 44 331 1. 47 NET< CL 

LBase 
77 621. 84 939.42 -17N 24 41 284 1. 48 NET< CL 
78 724.18 1094.31 -10013N 2257 3717 457 1. 55 NET< CL 

PIC 
79 765.79 1157.28 28N 33 54 362 1. 58 NET< CL 

PIC 
80 810.76 1225.34 46N 20 31 187 1. 61 
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L5187-13 analyzed by emm1461 on 04/21/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

81 834.83 1261. 77 8N 22 35 232 1. 63 NET< CL 
82 884.67 1337.20 3N 21 35 227 1. 66 NET< CL 
83 1099.22 1661.91 -23N 19 33 200 1. 81 NET< CL 
84 1115.52 1686.58 56N 41 67 389 1. 82 NET< CL 

PIC 
85 1691.02 2557.57 10N 9 15 39 2.21 NET< CL 
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L5187-13 analyzed by emm146l on 04/21/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 10: NONE 

Sampling Start: 03/01/2003 12:00:00 Counting Start: 04/21/2003 16:21:10 
Sampling Stop: 03/01/2003 12:00:00 Decay Time .. 1. 23E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time 30000 Sec 
Sample Size . . 5.40E-01 kg Real Time . . . 30018 Sec 
Collection Efficiency . 1. 0000 Spectrum File .1116802. spc 

Detector #: 2 
Energy(keV)= 1.12 + O.661*Ch + 0.00E+00*ChA 2 + 0.00E+00*Ch A 3 04/18/2003 
FWHM(keV) 1.03 + 0.002*En + 6.55E-04*En A2 + 6.55E-04*EnA 3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT5SS002.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[ 1.15e-02*EnA-3.1ge+OO + 2.l6e+02*EnA 7.2ge-01J 02/06/1998 

Library File: SOlLA.LIB LSF File: $ERROR$.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Th-234 1.32E+03 1.27E+02 < 4.10E+02 2.03E+02 1. OOE+OO MEAS + YES 
Pb-212 1.09E+03 2.19E+Ol < 4.41E+01 2.16E+Ol 1. OOE+OO MEAS + YES 
Tl-208 9.50E+02 2.95E+01 < 6.67E+01 3.06E+Ol 1.00E+OO MEAS + YES 
Co-57 8.88E+00 4.28E+OO < 1.40E+Ol 6.82E+OO 8.77E-01 MEAS + YES 
AcTh-228 1. 00E+03 2.95E+01 < 1.04E+02 5.05E+Ol 1.OOE+OO MEAS + YES 
Ra-226 1. 76E+03 2.12E+02 < 6.57E+02 3.24E+02 1.OOE+00 MEAS + YES 
Pb-214 8.27E+02 2.06E+01 < 5.82E+Ol 2.85E+Ol 1. OOE+OO MEAS + YES 
Annil 2.59E+01 2.l2E+Ol < 6.98E+Ol 3.46E+Ol 9.07E-01 MEAS + YES 
Bi-214 7.87E+02 2.25E+Ol < 5.62E+Ol 2.74E+01 1. OOE+OO MEAS + YES 
Cs-137 2.06E+02 1.29E+01 < 3.40E+Ol 1.66E+Ol 9.97E-Ol MEAS + YES 
Bi-212 6.06E+02 7.0SE+Ol < 2.01E+02 9.73E+01 1. OOE+OO MEAS + YES 
Co-60 2.26E+02 9.57E+OO < 2.91E+Ol 1.39E+01 9.82E-01 MEAS + YES 
K-40 1.32E+04 2.54E+02 < 2.64E+02 1. 26E+02 1.OOE+OO MEAS + YES 
Am-241 1.54E+02 6.94E+01 < 2.28E+02 1.13E+02 1.00E+OO NET YES 
Ce-144 -9.96E-Ol 4.75E+01 < 1.59E+02 7.81E+Ol 8.82E-Ol NET YES 
Ce-141 1.93E+Ol 2.91E+01 < 9.66E+Ol 4.75E+01 3.35E-01 NET YES 
Se-75 -9.33E+OO 1.17E+Ol < 3.97E+Ol 1.94E+Ol 7.43E-01 NET YES 
Cr-51 -S.23E+Ol 1.98E+02 < 6.70E+02 3.27E+02 2.77E-01 NET YES 
1-131 -4.11E+02 5.45E+02 < 1.86E+03 9.07E+02 1. 20E-02 NET YES 
Sb-125 2.61E+01 1.92E+01 < 6.35E+01 3.09E+01 9.65E-Ol NET YES 
Ag-I08m 5.69E+OO 5.95E+OO < 2.05E+Ol 9.97E+00 9.99E-01 NET YES 
Be-7 1.18E+02 1.04E+02 < 3.44E+02 1.67E+02 5.14E-Ol NET YES 
La-140 2.50E+02 1.91E+02 < 6.32E+02 3.06E+02 6.19E-02 NET YES 
Ru-103 -6.02E+OO 1.47E+Ol < 5.02E+Ol 2.43E+Ol 4.05E-01 NET YES 
Ba-140 2.28E+02 3.99E+02 < 1.34E+03 6.50E+02 6.19E-02 NET YES 
Cs-134 -1. 97E+OO 7.16E+OO < 2.44E+01 1.19E+Ol 9.54E-Ol NET YES 
Ru-106 -4.74E+Ol 7.02E+01 < 2.42E+02 1.17E+02 9.08E-01 NET YES 
Zr-95 -1.14E+04 2.57E+03 < 8.47E+03 4.23E+03 5.74E-Ol NET YES 
Nb-95 2.29E+Ol 2.73E+Ol < 9.15E+01 4.46E+Ol 3.62E-Ol NET YES 
Co-58 2.36E+01 1.03E+Ol < 3.32E+Ol 1.59E+Ol 6.05E-01 NET YES 
Mn-54 2.84E+OO 7.71E+OO < 2.61E+Ol 1.26E+Ol 8.92E-Ol NET YES 
Ag-llOm 1.S7E+OO 1.12E+01 < 3.82E+Ol 1.84E+01 8.67E-01 NET YES 
Fe-59 -3.50E+Ol 2.95E+01 < 1.04E+02 5.00E+01 4.51E-Ol NET YES 
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--------------------------

L5187-13 analyzed by emm1461 on 04/21/2003 
Activity Units: pCi/kg 
Nuclide,' Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Zn-65 5.00E+Ol 3.68E+Ol < 1.21E+02 5.95E+Ol 8.64E-Ol NET YES 
Sb-124 1.95E+Ol 1.83E+Ol < 6.20E+Ol 2.84E+Ol 5.54E-Ol NET YES 

PERFORMED BY; 

REVIEWED BY: __________________________ 
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-------------------------------------------------------------------------------

******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-13 

Sample 10: SOIL/SEDI Duratek Inc 	 Code: 1227305 

---------------------------------------~------------------------------------
Sampling Start: 03/21/2003 12: 00: 00 I~ounting Start: 05/02/2003 17:42:30 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time ... 1. 01E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs I Live Time 40000 Sec 
Sample Size .. .... 5.4 OE-001 kg I Real Time . . . 40037 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ... .1227305.spc 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Energy(keV)= -0.72 + 0.662*Ch + 0.OOE+OO*Ch A 2 + 0.00E+OO*Ch A 3 05/02/2003 
FWHM(keV) = 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.00E+00*En A 3 02/28/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

====;=====================================~==================================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 	 51. 09 78.26 -27728 942 1573 31528 601. 33 NET< CL 
Wide Pk 

2 62.59 95.64 278 75 120 2679 1. 00 
3 74.10 113.02 2049 97 141 3393 1. 47 a 
4 76.41 116.52 2711 85 110 2423 1. 08 b 
5 83.46 127.15 311 65 103 2124 1.14 a 
6 86.50 131.76 1105 87 132 2974 1. 47 b 
7 89.18 135.80 556 58 88 1699 0.91 c 
8 92.21 140.38 1352 80 117 2549 1. 36 d 
9 98.58 150.00 22 44 72 1274 0.58 e NET< CL 

10 104.90 159.55 63 54 88 1699 0.92 f NET< CL 
11 124.60 189.31 144 66 107 2113 1. 36 a 
12 128.49 195.19 361 60 93 1761 1.15 b 
13 143.35 217.62 6 66 109 2190 0.11 NET< C1 
14 152.66 231.69 276 82 131 2729 1. 33 
15 185.39 281. 14 1179 77 113 2177 1. 45 a 
16 192.23 291.46 62 38 62 933 0.62 b 
17 208.50 316.04 473 69 109 2010 1. 31 
18 238.07 360.70 6285 92 78 1231 1.17 a 
19 240.98 365.10 1182 70 101 1723 1. 49 b 
20 258.38 391.39 42 49 80 1180 0.67 NET< CL 
21 269.65 408.42 582 64 97 1501 1. 67 
22 276.91 419.38 198 55 88 1323 1. 03 
23 294.67 446.20 1945 62 72 961 1. 34 a 
24 299.54 453.56 369 48 72 961 1. 27 b 
25 308.82 467.59 -104 48 81 1107 2.38 NET< C1 

Wide Pk 
26 327.53 495.85 299 55 86 1183 1. 43 
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-------------------------------------------------------------------------------

=~==========================~==~=============================================== 

PEAK SEARCH RESULTS 

===~=========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 337.84 511.42 1297 63 86 1172 1. 48 
28 351. 46 531.99 3396 78 85 1060 1. 40 
29 401.14 607.03 25 43 70 825 0.45 NET< CL 
30 409.52 619.70 141 47 75 901 0.97 
31 462.59 699.86 371 49 73 795 1. 32 
32 480.51 726.94 29 33 54 534 1. 39 a NET< CL 
33 485.87 735.03 4 41 67 712 1. 83 b NET< CL 
34 510.56 772.32 1692 62 76 800 2.15 Wide Pk 
35 582.97 881.71 2196 61 64 598 1. 62 
36 609.09 921.16 2466 65 69 704 1. 52 
37 661. 50 1000.33 1226 50 59 606 1.71 
38 727.30 1099.73 541 41 55 491 1.92 
39 754.31 1140.53 46 37 60 564 0.80 NET< CL 
40 763.89 1155.00 53 24 37 292 1. 23 a 
41 768.19 1161.50 267 37 54 486 2.08 b 
42 772.06 1167.34 78 24 37 292 1. 27 c 
43 785.65 1187.86 139 37 58 520 1. 64 
44 794.92 1201. 88 272 36 53 469 1. 88 
45 806.39 1219.21 13 31 50 440 0.29 NET< CL 
46 835.83 1263.68 120 31 48 397 2.02 a 
47 840.27 1270.37 110 31 48 397 2.00 b 
48 860.64 1301.14 308 36 51 432 1. 79 
49 911. 34 1377.74 1401 49 51 431 1. 66 
50 934.08 1412.08 94 28 43 341 1. 25 
51 964.92 1458.66 306 34 48 375 2.11 a 
52 969.12 1465.01 933 39 40 300 1. 84 b 
53 1102.92 1667.13 12 30 49 389 0.45 NET< CL 
54 1120.52 1693.71 521 39 52 419 1. 91 
55 1154.49 1745.04 135 36 56 445 2.05 
56 1173.53 1773.79 1009 46 54 448 1. 81 
57 1238.40 1871.78 200 37 56 459 1. 50 
58 1280.78 1935.79 35 28 45 309 1. 67 NET< CL 
59 1332.91 2014.54 958 39 39 257 1. 99 
60 1378.05 2082.74 150 21 29 148 2.43 a 
61 1385.65 2094.21 40 15 23 108 1. 69 b 
62 1402.23 2119.26 41 17 26 130 1. 93 a 
63 1408.50 2128.73 46 15 22 101 1. 56 b 

64 1461. 25 2208.42 5457 77 33 179 2.17 

65 1509.45 2281. 22 33 19 30 148 1. 43 

66 1588.80 2401. 09 106 17 23 99 1. 93 a 

67 1593.11 2407.60 62 15 21 88 1. 82 b 

68 1621.11 2449.89 48 15 22 97 1. 88 a 

69 1631.18 2465.11 58 15 21 86 1. 70 b 

70 1730.30 2614.83 68 17 24 96 2.27 

71 1764.96 2667.19 508 27 24 91 2.37 

72 1849.05 2794.21 78 17 24 84 2.79 

73 2103.85 3179.11 140 17 21 74 2.81 

74 2204.48 3331.12 105 18 24 95 3.27 

75 2447.58 3698.34 35 13 20 65 2.60 

76 2614.73 3950.84 891 31 16 43 3.06 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File: . . EMPTY05.BKG (BKG Framatome ANP) 

==;===================================================================~======== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 
--~----------------------------------------------------------------------------

2 62.59 278 75 120 171 76 124 
3 74.10 2049 97 141 1955 99 145 
4 76.41 2711 85 110 2655 85 112 
6 86.50 ll05 87 132 1058 88 134 
8 92.21 1352 80 117 1029 82 124 

13 143.35 6 66 109 -50 67 111 NET<CL 
15 185.39 1179 77 113 962 78 118 
17 208.50 473 69 109 448 71 111 
18 238.07 6285 92 78 6165 93 83 
23 294.67 1945 62 72 1869 64 77 
27 337.84 1297 64 86 1297 64 88 
28 351. 46 3397 78 85 3249 79 90 
32 480.51 29 33 54 31 34 56 NET<CL 
34 510.56 1692 62 76 754 64 96 
35 582.97 2197 61 64 2144 62 67 
36 609.09 2466 65 69 2368 66 73 
38 727.30 541 41 55 527 41 56 
48 860.64 308 36 51 306 37 53 
49 911.34 1401 49 51 1350 49 54 
52 969.12 933 39 40 913 40 43 
54 1120.52 521 39 52 502 40 54 
64 1461.25 5457 77 33 5375 77 38 
71 1764.96 508 27 24 486 27 26 
76 2614.73 891 31 16 826 32 23 
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******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

*********************************************~********************************* 

Library File:.. . .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

Library Match Resolution. 1.00 I Decay Limit (Halflives) .... 8.0 
Minimum Score. .... 0.60 I Decay Correction. .... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 
No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

2 62.59 171 Th-234 334 2 of 2 100.00 1. 50 
3 74.10 1955 Pb-212 1079 5 of 6 99.30 0.99 

Pb-214 507 5 of 7 89.61 0.90 
Tl-208 109 7 of 9 98.47 0.98 

4 76.41 2655 Pb-212 1935 5 of 6 99.30 0.99 
Pb-214 913 5 of 7 89.61 0.90 

5 83.46 311 Unknown 
6 86.50 1058 Pb-212 1071 5 of 6 99.30 1. 49 
7 89.18 556 Unknown 
8 92.21 1029 Th-234 526 2 of 2 100.00 1. 50 

11 124.60 144 Unknown 
12 128.49 361 AcTh-228 453 16 of 36 91. 33 1. 41 
14 152.66 276 Unknown 
15 185.39 962 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
16 192.23 62 Unknown 

Fe-59 1 of 4 3.02 0.53 LowScore 
17 208.50 448 AcTh-228 605 16 of 36 92.12 1. 42 
18 238.07 6165 Pb-212 8443 5 of 6 99.30 0.99 
19 240.98 1182 Unknown 

La-l40 1 of 15 0.40 0.00 LowScore 
21 269.65 582 AcTh-228 418 16 of 36 89.47 1. 39 
22 276.91 198 Tl-208 270 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.05 LowScore 
Np-239 o of o 0.00 Decay 

23 294.67 1869 Pb-214 1968 5 of 7 90.83 1. 41 
24 299.54 369 Pb-212 408 5 of 6 100.00 1. 50 
26 327.53 299 AcTh-228 331 16 of 36 89.93 1. 40 

Bi-212 7 4 of 13 82.79 0.83 
27 337.84 1297 AcTh-228 1129 16 of 36 89.93 1. 40 
28 351.46 3249 Pb-214 3403 5 of 7 90.83 1. 41 
30 409.52 141 AcTh-228 191 16 of 36 92.12 1. 42 
31 462.59 371 AcTh-228 362 16 of 36 89.93 1. 40 

Sb-125 1 of 8 12.54 0.13 LowScore 
34 510.56 180 Annil 1 of 1 100.00 1. 50 Split 
79 510.56 574 Tl-208 574 7 of 9 100.00 1. 50 AutoAdd 
35 582.97 2144 Tl-208 1990 7 of 9 100.00 1. 50 
36 609.09 2368 Bi-214 2536 15 of 33 92.89 1. 43 

1121SEsc o of o 0.60 
37 661.50 1226 Cs 137 1 of 1 100.00 1. 50 
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----------------------------------------------

================~=~============================================================ 

LIBRARY SEARCH RESULTS 

=======~======================================================================= 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


--~----------------------- ---­
38 727.30 161 1238SEsc 0 of 0 0.60 Split 
78 727.30 366 Bi-212 366 4 of 13 100.00 1. 50 AutoAdd 
40 763.89 53 Tl-208 34 7 of 9 100.00 1. 50 

Ag-llOm 1 of 15 8.99 0.59 LowScore 
41 768.19 267 Bi-214 225 15 of 33 92.89 1. 43 
42 772.06 78 AcTh-228 91 16 of 36 90.52 1. 41 

TeI-132 0 of 0 0.00 Decay 
43 785.65 59 Pb-214 56 5 of 7 90.83 1. 41 Split 
77 785.65 80 Bi-212 80 4 of 13 91.69 1. 42 AutoAdd 
44 794.92 272 AcTh-228 265 16 of 36 89.93 1. 40 

Cs 134 1 of 9 43.04 0.43 LowScore 
46 835.83 120 AcTh-228 97 16 of 36 89.93 1. 40 
47 840.27 110 AcTh-228 52 16 of 36 87.67 1. 38 
48 860.64 306 Tl-208 236 7 of 9 100.00 1. 50 
49 911.34 1350 AcTh-228 1529 16 of 36 89.93 1. 40 
50 934.08 94 Bi-214 127 15 of 33 95.00 1. 45 
51 964.92 306 AcTh-228 262 16 of 36 89.93 1. 40 
52 969.12 913 AcTh-228 818 16 of 36 89.93 1. 40 

Sb-124 1 of 13 1. 04 0.01 LowScore 
54 1120.52 502 Bi-214 529 15 of 33 92.89 1. 43 
55 1154.49 135 Bi-214 58 15 of 33 91. 75 1. 42 
56 1173.53 1009 Co-60 1043 2 of 2 100.00 1. 50 

Cs-Sum 1 of 6 16.67 0.17 LowScore 
57 1238.40 200 Bi-214 194 15 of 33 92.89 1. 43 
59 l332.91 958 Co-60 927 2 of 2 100.00 1. 50 
60 1378.05 150 Bi-214 124 15 of 33 92.89 1. 43 
61 1385.65 40 Bi-214 24 15 of 33 92.35 1. 42 
62 1402.23 41 Bi-214 42 15 of 33 92.89 1. 43 
63 1408.50 46 Bi-214 75 15 of 33 98.19 1. 48 
64 1461. 25 5375 K-40 1 of 1 100.00 1. 50 
65 1509.45 33 Bi-214 64 15 of 33 98.19 1. 48 
66 1588.80 106 AcTh-228 128 16 of 36 90.52 1. 41 
67 1593.11 62 2615DEsc 0 of a 0.60 

2104SEsc 0 of 0 0.60 
68 1621.11 48 Bi-212 73 4 of 13 100.00 1. 50 
69 1631.18 58 AcTh-228 66 16 of 36 90.52 1. 41 
70 1730.30 68 Bi-214 78 15 of 33 92.89 1. 43 
71 1764.96 486 Bi-214 397 15 of 33 92.89 0.93 
72 1849.05 78 Unknown 
73 2103.85 140 2615SEsc 0 of 0 0.60 
74 2204.48 105 Bi-214 111 15 of 33 92.89 1. 43 
75 2447.58 35 Bi-214 32 15 of 33 92.89 1. 43 
76 2614.73 826 Tl-208 953 7 of 9 100.00 1. 00 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-13 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 
Sampling Stop: 03/21/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 5.40e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time .. 
Spectrum File 
Type I & II 

Code: 1227305 

05/02/2003 17:42:30 
1.01e+003 Hrs 

40000 Sec 
40037 Sec 

.1227305.spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Efficiency File: WT5SS005.EFF (450 ml Sand in a WAT5 1.6 glee) 
Eff.=1/[5.46E-03*En A -3.56E+00 + 1.55E+02*EnA 6.66E-Ol] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5187 13.LSF (SOIL/SEDI: Duratek Inc) 
================================================================================ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 Average:x 1.30E+03 +- 1.03E+02 * 
63.29 7.00E+02 +- 3.13E+02 1.03E+03 + 
92.59 1.37E+03 +- 1.09E+02 3.33E+02 +* 

Pb-212 Average:x 1.04E+03 +- 1.57E+01 * 
74.81 1. D. 
77.12 1. D. . 
87.30 1. D. . . 

238.63 1. 05E+03 +- 1. 59E+Ol 2.88E+01 +* 
300.09 9.45E+02 +- 1.23E+02 3.76E+02 +* 

AcTh-228 Average:x 9.55E+02 +- 2.07E+Ol * 
129.08 7.65E+02 +- 1.27E+02 4.02E+02 +* 
209.28 7.13E+02 + 1.12E+02 3.56E+02 +* 
270.23 1.32E+03 +- 1.45E+02 4.48E+02 +* 
327.64 8.64E+02 +- 1.60E+02 5.07E+02 +* 
338.32 1.07E+03 +- 5.31E+Ol 1. 47E+02 +* 
409.51 7.06E+02 +- 2.38E+02 7.71E+02 + 
463.00 9.77E+02 +- 1.28E+02 3.93E+02 +* 
772.17 8.21E+02 +- 2.55E+02 8.09E+02 +* 
794.70 9.82E+02 +- 1.31E+02 3.95E+02 +* 
835.50 1.17E+03 +- 3.04E+02 9.63E+02 +* 
840.00 2.01E+03 +- 5.65E+02 1.80E+03 +* 
911. 07 8.86E+02 +- 3.24E+Ol 7.28E+Ol +* 
964.60 1.1lE+03 +- 1.23E+02 3.57E+02 +* 
969.11 1.04E+03 +- 4.55E+01 1.01E+02 +* 

1588.00 7.94E+02 +- 1.29E+02 3.59E+02 +* 
1630.40 8.28E+02 +- 2.10E+02 6.29E+02 +* 

Ra-226 186.22 1.93E+03 +- 1.57E+02 4.80E+02 +* 
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==;============================================================================ 
MEASURED or MDA CONCENTRATIONS 

=======~======================================================================= 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Tl-208 Average:x 9.15E+02 +­ 2.07E+Ol * 
277.35 6.73E+02 +­ 1.88E+02 6.08E+02 +* 
510.84 1. D. 
583.14 9.57E+02 +­ 2.76E+01 6.12E+Ol +* 
763.13 1. 46E+03 +­ 6.50E+02 2.11E+03 + 
860.37 1.20E+03 +­ 1.43E+02 4.23E+02 +* 

2614.66 8.46E+02 +­ 3.26E+01 4.92E+01 +* 
Pb-214 Average:x 8.44E+02 +­ 1.67E+Ol * 

295.21 8.41E+02 +­ 2.87E+01 7.07E+01 +* 
351.92 8.46E+02 +­ 2.05E+01 4.74E+01 +* 
785.91 8.86E+02 +­ 9.66E+02 3.20E+03 + 

AnnU 511. 00 2.42E+Ol +­ 1.5lE+01 4.96E+Ol + 
Bi-214 Average:x 7.28E+02 +­ 1. 64E+Ol * 

609.31 7.12E+02 +­ 1. 98E+01 4.49E+01 +* 
768.36 8.61E+02 +­ 1.19E+02 3.59E+02 +* 
934.06 5.42E+02 +­ 1.60E+02 5.11E+02 +* 

1120.29 6.94E+02 +­ 5.46E+Ol 1.52E+02 +* 
1155.19 1.69E+03 +­ 4.52E+02 1.44g+03 +* 
1238.11 7.S1E+02 +­ 1.38E+02 4.29E+02 +* 
1377.67 8.72E+02 +­ 1.25E+02 3.54E+02 +* 
l385.31 1.23E+03 +­ 4.71E+02 1.50E+03 + 
1401.50 7.16E+02 +­ 2.95E+02 9.47E+02 + 
1407.98 4.53E+02 +­ 1.44E+02 4.47E+02 +* 
1509.23 3.83E+02 +­ 2.17E+02 7.11E+02 + 
1729.59 6.36E+02 +­ 1. 60E+02 4.85E+02 +* 
1764.49 8.69E+02 +­ 4.88E+Ol 9.94E+Ol +* 
2204.22 6.93E+02 +­ 1.19E+02 3.39E+02 +* 
2447.86 7.80E+02 +­ 2.99E+02 9.42E+02 + 

Cs-137 661.65 2.12E+02 +­ 8.68E+OO 2.09E+01 +* 
Co-60 Average:x 2.24E+02 +­ 6.79E+OO * 

1173.22 2.20E+02 +­ 9.95E+00 2.40E+01 +* 
1332.49 2.28E+02 +­ 9.28E+OO 1. 92E+01 +* 

K-40 1460.81 1. 25E+04 +­ 1.80E+02 1. 86E+02 +* 
Bi-212 Average:x 4.85E+02 +­ 1.05E+02 * 

1620.62 4.64E+02 +­ 1.48E+02 4.60E+02 +* 
727.17 4.85E+02 +­ 1.60E+02 5.24E+02 +* 
785.46 6.70E+02 +­ 4.41E+02 1. 45E+03 + 

Am-241 59.54 N-5.26E+Ol +­ 5.79E+Ol 1.93E+02P x PIC 
Co-57 122.06 N-2.64E+OO +­ 5.11E+OO 2.39E+OIL x LHROI 
Ce-144 133.54 N 1.12E+OO +­ 3.52E+01 1.17E+02r x rbase 
Ce-141 145.44 N 4.91E+01 + 2.02E+01 6.59E+01 x 
Se-75 264.65 N 1.90E+OO +­ 8.30E+OO 2.77E+Oll x Ibase 
Cr-51 320.08 N 5.63E+Ol +­ 1.14E+02 3.79E+02 x 
I-131 364.48 N-9.49E+Ol +­ 1.76E+02 5.96E+02 x 
Sb-125 427.89 N-l. 89E+Ol +­ 1.33E+Ol 4.57E+Ol x 
Ag-108m 433.93 N 5.07E+00 +­ 4.34E+00 1. 44E+01 x 
Be-7 477.59 N-l.68E+02 +­ 7.5SE+Ol 2.61E+02 x 
La-140 487.03 N 2.46E+02 +­ 9.24E+Ol 2.99E+02 x 
Ru-103 497.08 N-7.55E+OO +­ 1.02E+01 3.47E+Ol x 
Ba-140 537.32 N-3.66E+01 +­ 1.73E+02 5.86E+02 x 
Cs 134 604.70 N 8.48E+OO +­ 1.83E+Ol 6.06E+01P x PIC 
Ru-106 621. 84 N-2.78E+Ol +­ 5.03E+Ol 1.71E+02 x 
Zr-95 724.18 N 9.95E+01 +­ 6.55E+01 2.16E+02p x PIC 
Page 007 



~============================================,=========================~======== 

MEASURED or MDA CONCENTRATIONS 
===============~=============================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Nb-95 765.79 N-1.44E+02 +- 1.55E+01 5.75E+01P x# PIC 
Co-58 810.76 N-1. 26E+01 +- 7.00E+00 2.4SE+01 x 
Mn-54 834.83 N 4.84E+00 +- 6.33E+OO 2.11E+01P x PIC 
Ag-110m 884.67 N-2.76E-01 +- 7.llE+OO 2.42E+01 x 
Fe-59 1099.22 N-6.89E+01 +- 1.99E+01 7.13E+01 x# 
Zn-65 1115.52 N-5.14E+00 +- 2.50E+01 8.37E+01P x PIC 
Sb-124 1691. 02 N-l. 64E+01 +- 1.13E+01 4.19E+01 x 

MEASURED TOTAL: 2.12E+04 +- 6.66E+02 pCi/kg O.OOE+OO 
NOTE: * . N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

============================================:================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

============~================================================================== 

1 51. 09 78.26 -27728 942 1573 31528 601. 33 Deleted 
5 83.46 127.15 311 65 103 2124 1.14 Unknown 
7 89.18 135.80 556 58 88 1699 0.91 Unknown 
9 98.58 150.00 22 44 72 1275 0.58 Deleted 

10 104.90 159.55 63 54 88 1699 0.92 Deleted 
11 124.60 189.31 144 66 107 2113 1. 36 Unknown 
13 143.35 217.62 -50 67 111 2190 0.11 Deleted 
14 152.66 231. 69 276 82 131 2729 1. 33 Unknown 
16 192.23 291.46 62 38 62 933 0.62 Unknown 
19 240.98 365.10 1182 70 101 1723 1. 49 Unknown 
20 258.38 391.39 42 49 80 1180 0.67 Deleted 
25 308.82 467.59 -104 48 81 1107 2.38 Deleted 
29 401.14 607.03 25 43 70 825 0.45 Deleted 
32 480.51 726.94 31 34 56 534 1. 39 Deleted 
33 485.87 735.03 4 41 67 712 1. 83 Deleted 
38 727.30 1099.73 161 128 209 491 1. 92 1238SEsc 
39 754.31 1140.53 46 37 60 564 0.80 Deleted 
45 806.39 1219.21 13 31 50 440 0.29 Deleted 
53 1102.92 1667.13 12 30 49 389 0.45 Deleted 
58 1280.78 1935.79 35 28 45 309 1. 67 Deleted 
67 1593.11 2407.60 62 15 21 88 1. 82 2615DEsc 
72 1849.05 2794.21 78 17 24 84 2.79 Unknown 
73 2103.85 3179.11 140 18 21 74 2.81 2615SEsc 

=============================================================================== 
NET/MDA PEAK RESULTS 

==========================================================~==================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

80 59.54 91.03 -102N 112 185 4375 1.13 NET< CL 
PIC 

81 122.06 185.47 -34N 66 152 2087 1.18 NET< CL 
LHRoi 

82 133.54 202.81 2N 58 95 1809 1.19 NET< CL 
RBase 

83 145.44 220.79 160N 66 106 2077 1. 20 
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-------------------------------------------------------------------------------

=============================================================================== 
NET/MDA PEAK RESULTS 


====================================================================~========== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

84 264.65 400.86 llN 48 79 1153 1. 29 NET< CL 
LBase 

85 320.08 484.59 21N 42 69 892 1. 33 NET< CL 
86 364.48 551. 66 -20N 37 62 699 1. 36 NET< CL 
87 427.89 647.45 -49N 34 58 617 1. 40 NET< CL 
88 433.93 656.57 41N 35 57 595 1. 41 NET< CL 
89 477.59 722.52 -86N 38 65 718 1. 44 NET< CL 
90 487.03 736.78 94N 35 56 527 1. 44 
91 497.08 751.96 -26N 35 59 589 1. 45 NET< CL 
92 537.32 812.75 -7N 34 56 533 1. 48 NET< CL 
93 604.70 914.53 58N 124 204 1030 1. 52 NET< CL 

PIC 
94 621. 84 940.42 -18N 32 54 489 1. 54 NET< CL 
95 724.18 1095.02 176N 116 189 648 1. 61 NET< CL 

PIC 
96 765.79 1157.87 -384N 41 75 815 1. 63 NET< CL 

PIC 
97 810.76 1225.80 -49N 27 46 397 1. 66 NET< CL 
98 834.83 1262.16 26N 34 55 445 1. 68 NET< CL 

PIC 
99 884.67 1337.45 -IN 26 42 332 1. 71 NET< CL 

100 1099.22 1661. 54 -98N 28 49 421 1. 86 NET< CL 
101 1115.52 1686.16 -l1N 54 89 693 1. 87 NET< CL 

PIC 
102 1691. 02 2555.50 -18N 12 22 86 2.25 NET< CL 
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*********************************************,~********************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 10 : SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 05/02/2003 17:42:30 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. . . 1.01E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time 40000 Sec 
Sample Size. . 5.40E-01 kg Real Time 40037 Sec 
Collection Efficiency . 1.0000 Spectrum File .1227305.spc 

Detector #: ~) 

Energy(keV)= -0.72 + O.662*Ch + 0.00E+OO*ChA2 + 0.00E+00*Ch A 3 05/02/2003 
FWHM(keV) 1.06 + 0.004*En + 6.l4E-04*EnA2 + 6.l4E-04*En A 3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ., . WT5SS005. EFF (450 ml Sand in a WATS 1.6 g / cc) 
Eff.=1/[ 5.46e-03*EnA-3.56e+00 + 1.55e+02*EnA 6.66e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5187-13.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Th-234 1.30E+03 1.03E+02 < 3.33E+02 1. 65E+02 1. OOE+OO MEAS + YES 
Pb-212 1.04E+03 1.S7E+Ol < 2.88E+Ol 1.41E.+Ol 1. OOE+OO MEAS + YES 
AcTh-228 9.SSE+02 2.07E+Ol < 7.28E+01 3.55E+Ol 1. OOE+OO MEAS + YES 
Ra-226 1.93E+03 1.57E+02 < 4.80E+02 2.37E.+02 1.OOE+00 MEAS + YES 
Tl-208 9.15E+02 2.07E+Ol < 4.92E+01 2.32E+Ol 1. OOE+OO MEAS + YES 
Pb-2l4 8.44E+02 1.67E+Ol < 4.74E+01 2.34E+Ol 1.OOE+OO MEAS + YES 
Annil 2.42E+Ol 1.51E+Ol < 4.96E+Ol 2.46E+Ol 9.23E-Ol MEAS + YES 
Bi-214 7.28E+02 1.64E+Ol < 4.49E+Ol 2.20E+Ol 1.OOE+OO MEAS + YES 
Cs-137 2.l2E+02 8.68E+00 < 2.09E+Ol 1. 02E+Ol 9.97E-Ol MEAS + YES 
Co-60 2.24E+02 6.79E+OO < 1.92E+Ol 9.30E+OO 9.85E-Ol MEAS + YES 
K-40 1.2SE+04 1.80E+02 < 1.86E+02 8.97E+Ol 1. OOE+OO MEAS + YES 
Bi-212 4.85E+02 1.06E+02 < 4.60E+02 2.17E+02 1.OOE+00 ME AS + YES 
Am-241 -5.26E+Ol 5.79E+Ol < 1.92E+02 9.56E+Ol 1.00E+OO NET YES 
Co-57 2.63E+00 5.1lE+00 < 2.39E+Ol 1.l8E+Ol 8.97E-Ol NET YES 
Ce-144 1.12E+00 3.52E+Ol < 1.17E+02 5.78E+Ol 9.02E-Ol NET YES 
Ce-141 4.91E+Ol 2.02E+Ol < 6.59E+Ol 3.26E+Ol 4.04E-Ol NET YES 
Se-75 1.90E+00 8.30E+00 < 2.77E+Ol 1.36E+Ol 7.82E-Ol NET YES 
Cr-51 5.62E+01 1.14E+02 < 3.80E+02 1.86E+02 3.46E-Ol NET YES 
1-131 -9.49E+Ol 1.76E+02 < 5.96E+02 2.92E+02 2.57E-02 NET YES 
Sb-125 -1.89E+01 1.33E+Ol < 4.57E+Ol 2.23E+Ol 9.71E-Ol NET YES 
Ag-I08m 5.07E+OO 4.34E+OO < 1.44E+Ol 7.02E+OO 9.99E-Ol NET YES 
Be-7 -1. 68E+02 7.55E+Ol < 2.61E+02 1.28E+02 5.76E-Ol NET YES 
La-140 2.46E+02 9.24E+Ol < 2.99E+02 1.46E+02 1.OOE-Ol NET YES 
Ru-l03 -7.55E+OO 1.02E+Ol < 3.47E+Ol 1.70E+Ol 4.73E-Ol NET YES 
Ba-140 -3.66E+Ol 1.73E+02 < 5.86E+02 2.86E+02 1. OOE-Ol NET YES 
Cs-134 8.48E+00 1.84E+Ol < 6.07E+Ol 3.01E+Ol 9.62E-Ol NET YES 
Ru-l06 -2.78E+01 5.03E+Ol < 1.71E+02 8.35E+Ol 9.23E-Ol NET YES 
Zr-95 9.95E+Ol 6.55E+Ol < 2.16E+02 1.07E+02 6.32E-Ol NET YES 
Nb-95 -1. 44E+02 1.55E+Ol < 5.75E+Ol 2.82E+Ol 4.32E-Ol NET YES 
Co-S8 -1. 26E+01 7.00E+OO < 2.45E+Ol 1.19E+Ol 6.60E-Ol NET YES 
Mn-S4 4.84E+DO 6.34E+OO < 2.l1E+Ol 1.03E+Ol 9.l0E-Ol NET YES 
Ag-llOm -2.76E-Ol 7.llE+OO < 2.42E+Ol 1.17E+Ol 8.89E-Ol NET YES 
Fe-59 -6.89E+Ol 1.99E+Ol < 7.13E+Ol 3.47E+Ol 5.l7E-Ol NET YES 
Zn-65 -S.14E+OO 2.50E+Ol < 8.37E+Ol 4.l2E+Ol 8.87E-Ol NET YES 
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Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Sb:-124 -1.64E+Ol 1.13E+Ol < 4.19E+Ol 1.97E+Ol 6.13E-Ol NET YES 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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----------------

-----

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ..,;;L::,;:5;,.:.18.;:;,;7:....·..;..14.:..-________ Count by Date: _________ 
(if required) 

Client: Duratek Inc 
~~~~-------------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMS-A0300·14 

Collect Start Datemme: 


Collect Stop Datemme: ...,;0:..::;3,..;;;-2::...;1....,;-0:..,:3;..,.1;.::::2:.:.;:0:..,:0;........._______ 


Product: GAMMA SPECTROMETRY 


Required MDC(s): CS-137,1.1; Co-60 .038 


CHEMISTRY INFORMATION 

Liquid Data 

_____g/mLDensity: -----g
(it required) 


Total Sample Weight: ----- 9 -----9

(if required) 

Aliquot Weight: -----9 -----9 

9VegetatlonIDrled Aquatic Animals Data 

F;lter/Smear Data Wet Weight: -----g 

Volume:Dry Weight: -----9 
Units:

Aliquot Weight: ------9 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Count Datemme: DetNo.: ___ Spectrum No.: II [#Oh 
Counted by: 

Recount Datemme: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP DE&S 
Results Data Report 

Required MOe(s); Co-60,38;Cs-137,1100; 

Sample Id L5187-14 Product GAMMA SPECTROMETRY 
Client Id BMS-I\.0300-14 Matrix SOOl Soil 
Site 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 03/21/03 12;00 

Parameter Units Numvalue Textvalue Datevalue 
~=;======_====~=~~~~~==#~=~==~~~=;e~=;=~=~==~~~~==============================~=============~==========~=================_=_===== 

Sample Weight 540 39 
Sample Weight-Dry g 
Aliquot Weight g 540.3 
FINAL WEIGHT kg .5403 
Container WTSS 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCl 
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L5187-14 analyzed by emm1461 on 04/23/2003 
********'k******************************************** ************************** 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5187-14 / 
Sample IO: NONE Code: 1114406 

---------------------------------------~--------------------------------------
Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/21/2003 10:39:43 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. 7.43E+002 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 16972 Sec 
Sample Size .. .... 5. 40E-001 kg Real Time . 16993 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . . .1114406. spc 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Energy(keV)= 0.13 + 0.662*Ch + 0.00E+00*Ch A 2 + 0.00E+00*Ch A 3 04/18/2003 
FWHM{keV) 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*En A 3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.50 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

==============================================:================================= 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------------------------------------------_._-------------------------------­
1 63.38 95.57 327 53 82 1255 1.11 
2 74.97 113.09 843 65 95 1546 1. 44 a 
3 77.23 116.51 1151 56 74 1104 1. 06 b 
4 87.41 131. 88 373 48 73 1078 0.99 a HiResid 
5 90.05 135.88 250 41 62 862 0.92 b HiResid 
6 93.02 140.36 864 59 84 1293 1. 22 c HiResid 
7 128.71 194.29 121 52 84 1192 1.12 
8 143.75 217.02 92 55 90 1273 1.17 
9 186.04 280.92 722 54 76 993 1. 30 

10 209.46 316.30 169 47 74 937 0.88 
11 238.76 360.58 2508 61 57 603 1.19 a 
12 241. 77 365.13 511 45 64 704 1. 53 b 
13 270.31 408.26 215 37 56 540 1. 47 
14 277.41 418.98 113 37 58 567 1. 63 
15 295.30 446.01 844 40 46 397 1. 32 a 
16 300.37 453.67 188 31 46 397 1. 30 b 
17 327.55 494.74 101 33 51 452 1. 41 a 
18 328.56 496.27 48 22 34 258 0.76 b 
19 338.41 511.16 520 38 50 430 1. 31 
20 352.07 531. 79 1445 48 47 376 1. 38 
21 409.35 618.35 86 33 52 393 1. 81 
22 462.84 699.17 188 32 47 326 1. 80 
23 511. 04 772.00 722 39 47 332 2.19 Wide Pk 
24 583.31 881.21 958 39 40 238 1. 76 
25 609.45 920.70 1117 42 41 246 1. 64 
26 661.60 999.51 103 24 35 227 1. 67 
27 727.63 1099.28 169 28 40 250 1. 56 
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-------------------------------------------------------------------------------

L5187-14 analyzed by ernm1461 on 04/23/2003 
;============================================================================== 

PEAK SEARCH RESULTS 

==============================================:================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 768.63 1161. 24 65 25 38 258 1. 45 
29 795.23 1201. 43 82 23 34 192 1.17 
30 860.87 1300.61 113 23 34 177 2.51 Wide Pk 
31 911.41 1376.99 678 33 32 162 1. 88 
32 933.83 1410.85 56 23 36 189 1. 64 
33 964.74 1457.56 112 18 25 114 1. 75 a 
34 969.20 1464.30 381 25 25 114 1. 79 b 
35 1120.26 1692.56 233 26 35 186 1. 76 
36 1238.66 1871.47 84 25 38 244 1. 71 
37 1377.94 2081. 92 53 16 24 96 4.71 Wide Pk 
38 1461.11 2207.61 2865 55 21 73 2.31 
39 1730.34 2614.41 52 12 16 43 2.06 
40 1764.81 2666.51 209 18 18 55 2.33 
41 1848.29 2792.64 25 11 16 38 1. 20 
42 2204.66 3331.13 46 11 15 33 2.67 
43 2614.83 3950.93 410 21 9 14 3.07 
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L5187-14 analyzed by emm1461 on 04/23/2003 
********~********************************************************************** 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File: ....... EMPTY06.BKG (BKG Framatome ANP) 


============================================;================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR.LEVEL FLAG 

1 63.38 327 53 82 118 54 87 
2 74.97 843 65 95 803 65 96 
3 77.23 1151 56 74 1120 57 75 
4 87.41 373 48 73 350 49 '74 
5 90.05 250 41 62 222 42 64 
6 93.02 864 59 84 367 59 92 
8 143.75 92 55 90 35 56 91 NET<CL 
9 186.04 722 54 76 443 54 82 

11 238.76 2508 61 57 2424 61 60 

12 241.77 511 45 64 496 45 65 

13 270.31 215 37 56 202 38 57 

14 277.41 113 37 58 104 37 59 

15 295.30 844 40 46 809 41 48 

19 338.41 520 38 50 508 38 51 

20 352.07 1445 48 47 1400 48 49 

23 511.04 723 39 47 325 40 59 

24 583.31 959 39 40 924 40 42 

25 609.45 1117 42 41 1075 42 43 

27 727.63 169 28 40 161 28 41 

28 768.63 65 25 38 52 25 39 

31 911.41 678 33 32 657 33 .34 

34 969.20 381 25 25 375 25 26 

35 1120.26 233 26 35 226 27 36 

36 1238.66 84 25 38 79 25 39 

38 1461.11 2865 55 21 2825 55 24 

40 1764.81 209 18 18 202 18 i9 

43 2614.83 410 21 9 381 21 13 
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-------------------------------------------------------------------------------

L5187-14 analyzed by ernm1461 on 04/23/2003 
==============================================================~================ 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


25 609.45 1075 Bi-214 1090 10 of 33 93.41 1. 43 
Ru-103 . . . . 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.50 

26 661. 60 103 Cs-137 1 of 1 100.00 1.50 
27 727.63 161 Bi-212 5419 2 of 13 81. 27 1. 31 

Te-129m 1 of 2 18.72 0.19 LowScore 
28 768.63 52 Bi-214 101 10 of 33 100.00 1. 50 
29 795.23 83 AcTh-228 117 12 of 36 92.79 1. 43 

Cs-134 1 of 9 46.67 0.47 LowScore 
30 860.87 113 Tl-208 105 6 of 9 100.00 1. 50 
31 911. 41 657 AcTh-228 627 12 of 36 88.02 1. 38 
32 933.83 56 Bi-214 56 10 of 33 93.41 1. 43 
33 964.74 112 AcTh-228 116 12 of 36 88.80 1. 39 
34 969.20 375 AcTh-228 365 12 of 36 88.80 1. 39 

Sb-124 1 of 13 1. 04 0.01 LowScore 
35 1120.26 226 Bi-214 235 10 of 33 94.39 1. 44 
36 1238.66 79 Bi-214 86 10 of 33 94.39 1. 44 
37 1377.94 53 Bi-214 56 10 of 33 94.39 1. 44 
38 1461.11 2825 K-40 1 of 1 100.00 1. 50 
39 1730.34 52 Bi-214 34 10 of 33 86.86 1. 37 
40 1764.81 202 Bi-214 178 10 of 33 91. 22 1. 41 
41 1848.29 25 Bi-214 23 10 of 33 92.13 1. 42 
42 2204.66 46 Bi-214 49 10 of 33 94.39 1. 44 
43 2614.83 381 Tl-208 407 6 of 9 100.00 1. 50 
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L5187-14 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-14 


Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 
Sampling Stop: 03/21/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . S.40e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Counting Start: 

Decay Time. 

Live Time . . 

Real Time . . 

Spectrum File 

Type I & II 


Code: 1114406 

04/21/2003 10:39:43 
7.43e+002 Hrs 

16972 Sec 
16993 Sec 

.1114406. spc 

Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Efficiency File: WTSSS006.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff.=1/[8.71E-03*En A -3.34E+00 + 1.54E+02*EnA 6.70E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg 

Th-234 Average:x 1.11E+03 
63.29 1.03E+03 
92.59 1. 12E+03 

Pb-212 Average:x 9.65E+02 
74.81 I. D. 
77.12 I.D. 
87.30 I. D. 

238.63 9.63E+02 
300.09 1.13E+03 

Pb-214 Average:x 8.69E+02 
77.11 I.D. 

241. 98 1.18E+03 
295.21 8.S3E+02 
351. 92 8.S4E+02 

AcTh-228 Average:x 9.77E+02 
129.08 6.01E+02 
209.28 6.32E+02 
270.23 1. 08E+03 
327.64 6.86E+02 
338.32 9.86E+02 
409.51 1.01E+03 
463.00 1.16E+03 
794.70 7.00E+02 
911.07 1. OlE+03 
964.60 9.58E+02 
969.11 1.01E+03 

Ce-141 145.44 N 1. 97E+Ol 
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+­
+­
+­
+­

1. 69E+02 
4.71E+02 
1. 82E+02 
2.41E+01 

MDA 

· · 
1.S4E+03 
5.74E+02 

Flags 

* 
+ 
+* 

* 

Notes 

+­
+­
+­

+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­
+­

· . · 
· · 

2.43E+01 
1. 88E+02 
2.36E+01 

· . · 
1.08E+02 
4.31E+Ol 
2.92E+01 
3.18E+Ol 
2.59E+02 
1.75E+02 
2.00E+02 
2.22E+02 
7.47E+Ol 
3.85E+02 
1.96E+02 
1. 93E+02 
5.06E+Ol 
1. 58E+02 
6.68E+Ol 
3.14E+01 

4.8SE+01 
S.72E+02 

· · . · · 3.17E+02 
1. 05E+02 
6.14E+Ol 
. · 8.47E+02 

S.64E+02 
6.22E+02 
7.1SE+02 
2.04E+02 
1. 25E+03 
5.97E+02 
6.04E+02 
1. 08E+02 
4.48E+02 
1. 45E+02 
1. 04E+02 

+* 
+* 

* 

+* 
+* 
+* 

* 
+ 
+* 
+* 
+* 
+* 
+ 
+* 
+* 
+* 
+* 
+* 
x 



L5187-14 analyzed by emm1461 on 04/23/2003 
;=======~====================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes 

Ra-226 186.22 2.09E+03 +- 2.56E+02 7.BBE+02 +* 
Tl-208 Average:x 9.51E+02 +- 3.17E+Ol * 

277.35 8.29E+02 +- 2.96E+02 9.57E+02 + 
510.84 J.D. 
583.14 9.70E+02 +- 4.16E+Ol 9.0BE+Ol +* 
860.37 1.03E+03 +- 2.12E+02 6.45E+02 +* 

2614.66 9.23E+02 +- 5.l1E+01 7.07E+Ol +* 
Bi-212 Average:x 5.07E+02 +- 8.66E+01 * 

327.96 7.97E+03 +- 3.64E+03 1.18E+04 + 
727.17 5.03E+02 +- 8.66E+Ol 2.62E+02 +* 

Annil 511.00 2.18E+01 +- 2.15E+Ol 7.12E+Ol + 
Bi-214 Average:x 7.61E+02 +- 2.52E+Ol * 

609.31 7.58E+02 +- 2.96E+01 6.25E+01 +* 
768.36 3.93E+02 +- 1.90E+02 6.18E+02 + 
934.06 7.58E+02 +- 3.llE+02 1.OlE+03 + 

1120.29 7.36E+02 +- 8.63E+Ol 2.43E+02 +* 
1238.11 6.97E+02 +- 2.21E+02 7.05E+02 +* 
1377.67 7.27E+02 +- 2.23E+02 6.93E+02 +* 
1729.59 1.15E+03 +- 2.72E+02 7.82E+02 +* 
1764.49 8.51E+02 +- 7.76E+Ol 1.74E+02 +* 
1847.42 8.28E+02 +- 3.54E+02 1.12E+03 + 
2204.22 7.14E+02 +- 1.76E+02 5.05E+02 +* 

Cs-137 661.65 4.18E+01 +- 9.58E+OO 2.96E+Ol +* 
K-40 1460.81 1. 55E+04 +- 3.03E+02 2.B1E+02 +* 
Am-241 59.54 N 1.87E+01 +­ 4.42E+Ol 1. 47E+021 x Ibase 
Co-57 122.06 N 3.96E+00 +­ 6.89E+00 2.30E+Ol x 
Ce-144 133.54 N-S.llE+OO +­ 5.38E+Ol 1.81E+02r x rbase 
Se-75 264.65 N 2.65E+OO +­ 1.15E+Ol 3.86E+Oll x Ibase 
Cr-51 320.08 N 7.07E+01 +­ 1.30E+02 4.37E+02 x 
I-131 364.48 N-4.15E+01 +­ 1.05E+02 3.58E+02 x 
Sb-125 427.89 N 1.02E+01 +­ 2.04E+Ol 6.87E+Ol x 
Ag-108m 433.93 N 1. 74E+OO +­ 6.33E+OO 2.15E+01 x 
Be-7 477.59 N 9.56E+01 +­ 8.67E+01 2.89E+02 x 
La-140 487.03 N 6.64E+OO +­ 6.85E+01 2.34E+02 x 
Ru-103 497.08 N-l.96E+Ol +­ 1. 30E+Ol 4.55E+01 x 
Ba-140 537.32 N-3.99E+02 +­ 1. 48E+02 5.31E+02 x 
Cs-134 604.70 N-2.32E+01 +­ 7.80E+OO 2.82E+Oll x Ibase 
Ru-106 621. 84 N-2.98E+OO +­ 7.35E+01 2.52E+02 x 
Zr-95 724.18 N-6.16E+03 +­ 2.06E+03 6.79E+03P x PIC 
Nb-95 765.79 N-5.60E+OO +­ 2.10E+Ol 7.12E+OIP x PIC 
Co-58 810.76 N-4.85E+OO +­ 9.00E+OO 3.15E+Ol x 
Mn-54 834.83 N-1.30E+01 +­ 8.24E+OO 2.94E+Ol x 
Ag-110m 884.67 N 1. 38E+01 +­ 1. 08E+Ol 3.60E+Ol x 
Fe-59 1099.22 N-1. 77E+Ol +­ 2.44E+Ol 8.55E+01 x 
Zn-65 1115.52 N-2.59E+01 +­ 3.70E+Ol 1.26E+02P x PIC 
Co-60 1332.49 N-3.90E+00 +­ 8.32E+OO 2.93E+01 x 
Sb-124 1691.02 N 3.77E+00 +- 1.46E+01 5.24E+Ol x 

MEASURED TOTAL: 2.38E+04 +- 9.82E+02 pCi/kg 
NOTE: *: N/S>3 #: Net<-3R 
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--------------------------------------------------------------------------------

L5187-14 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
===========================================:==================================== 

5 90.05 135.88 222 42 64 862 0.92 Unknown 
=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

8 143.75 217.02 35N 56 91 1273 1.17 NET< CL 
46 59.54 89.77 17N 41 67 902 1.13 NET< CL 

LBase 
47 122.06 184.24 22N 39 63 812 1.12 NET< CL 
48 133.54 201.59 -4N 39 64 817 1.13 NET< CL 

RBase 
49 264.65 399.70 7N 30 50 457 1. 21 NET< CL 

LBase 
50 320.08 483.46 15N 28 45 374 1. 25 NET< CL 
51 364.48 550.55 -ION 25 42 323 1. 29 NET< CL 
52 427.89 646.36 11N 23 37 245 1.3S NET< CL 
53 433.93 655.49 6N 22 36 236 1. 35 NET< CL 
54 477.59 721.46 24N 22 35 225 1. 40 NET< CL 
S5 487.03 735.73 2N 21 34 212 1. 40 NET< CL 
56 497.08 750.91 -36N 23 40 270 1. 41 NET< CL 
57 537.32 811. 72 -62N 23 40 263 1. 45 NET< CL 
58 604.70 913.53 -68N 23 40 271 1. 51 NET< CL 

LBase 
59 621. 84 939.43 -IN 21 34 195 1. 53 NET< CL 
60 724.18 1094.07 -5251N 1757 2893 319 1. 62 NET< CL 

PIC 
61 765.79 1156.94 -8N 30 49 314 1. 66 NET< CL 

PIC 
62 810.76 1224.90 -9N 17 28 144 1. 70 NET< CL 
63 834.83 1261.27 -30N 19 33 197 1. 72 NET< CL 
64 884.67 1336.58 22N 17 27 137 1. 76 NET< CL 
65 1099.22 1660.77 -13N 18 29 151 1.92 NET< CL 
66 1115.52 1685.40 -25N 35 58 295 1. 93 NET< CL 

PIC 
67 1332.49 2013.25 -7N 15 25 115 2.08 NET< CL 
68 1691.02 2555.01 2N 8 13 29 2.26 NET< CL 
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LS187-14 analyzed by emm146l on 04/23/2003 
*******v********************************************** ************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID: NONE 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/21/2003 10:39:43 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. . 7.43E+02 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 16972 Sec 
Sample Size . . . 5.40E-01 kg Real Time . . 16993 Sec 
Collection Efficiency . 1.0000 Spectrum File .1114406. spc 

Detector #: 6 
Energy(keV)= 0.13 + 0.662*Ch + 0.00E+00*Ch A 2 + 0.00E+00*Ch A 3 04/18/2003 
FWHM(keV) = 1.40 + -0.060*En + 3.59E-03*EnA2 + 3.59E-03*En A 3 03/04/2003 

Where En = Sqrt{Energy in keV) 

Efficiency File:. . .WTSSS006.EFF (4S0 ml Sand in a WATS 1.6 g/cc) 
Eff.=I/[ 8.71e-03*EnA-3.34e+OO + I.S4e+02*En" 6.70e-01] 02/06/1998 

Library File: SOlLA.LIB LSF File: NONE 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 

Th-234 1.11E+03 1.69E+02 < 5.74E+02 2.83E+02 1. OOE+OO MEAS + 
Pb-212 9.65E+02 2.41E+Ol < 4.85E+Ol 2.37E+Ol 1. OOE+OO MEAS + 
Pb-214 8.69E+02 2.36E+Ol < 6.l4E+OI 2.99E+OI 1.00E+OO MEAS + 
AcTh-228 9.77E+02 3.1BE+Ol < 1.08E+02 5.l8E+Ol 9.99E-Ol MEAS + 
Ce-l41 1.97E+Ol 3.14E+Ol < 1.04E+02 5.14E+Ol 5.16E-Ol NET 
Ra-226 2.09E+03 2.S6E+02 < 7.88E+02 3.88E+02 1.00E+OO MEAS + 
Tl-208 9.51E+02 3.17E+Ol < 7.07E+Ol 3.2lE+Ol 9.99E-Ol MEAS + 
Bi-212 5.07E+02 B.66E+Ol < 2.62E+02 1.27E+02 9.99E-Ol MEAS + 
Annil 2.lBE+Ol 2.15E+01 < 7.12E+01 3.52E+Ol 9.43E-Ol MEAS + 
Bi-214 7.61E+02 2.52E+Ol < 6.2SE+Ol 3.03E+Ol 1. OOE+OO MEAS + 
Cs-137 4.18E+01 9.S8E+OO < 2.96E+Ol 1.42E+Ol 9.98E-Ol MEAS + 
K-40 1. 55E+04 3.03E+02 < 2.8lE+02 1. 33E:+02 I.OOE+OO MEAS + 
Am-241 1. 87E+01 4.42E+OI < 1.47E+02 7.23E+OI 1.OOE+OO NET 
Co-S7 3.96E+OO 6.89E+00 < 2.30E+Ol 1.13E+OI 9.24E-Ol NET 
Ce-144 -S.l1E+OO S.3BE+Ol < 1.8lE+02 8.B7E+Ol 9.27E-Ol NET 
Se-75 2.64E+00 1.1SE+Ol < 3.86E+Ol 1.88E+Ol 8.36E-OI NET 
Cr-51 7.07E+Ol 1.30E+02 < 4.37E+02 2.12E+02 4.60E-Ol NET 
I 131 -4.15E+Ol 1.0SE+02 < 3.58E+02 1.74E+02 6.89E-02 NET 
Sb-125 1. 02E+01 2.04E+OI < 6.87E+Ol 3.32E+Ol 9.79E-OI NET 
Ag-108m 1. 74E+00 6.34E+OO < 2.ISE+Ol 1. 04E+Ol 9.99E-Ol NET 
Be-7 9.56E+01 8.67E+Ol < 2.89E+02 1.39E+02 6.69E-Ol NET 
La-140 6.64E+OO 6.85E+OI < 2.34E+02 1.I2E+02 1.86E-OI NET 
Ru-l03 -1.96E+01 1.29E+Ol < 4.55E+Ol 2.20E+Ol 5.79E-Ol NET 
Ba-140 -3.99E+02 1.48E+02 < 5.3lE+02 2.57E+02 1.86E-Ol NET 
Cs-134 -2.32E+01 7.80E+OO < 2.82E+Ol 1.36E+01 9.72E-OI NET 
Ru-l06 -2.98E+OO 7.3SE+Ol < 2.52E+02 1. 21E+02 9.43E-Ol NET 
Zr-9S -6.16E+03 2.06E+03 < 6.79E+03 3.39E+03 7.15E-Ol NET 
Nb-9S -5.60E+OO 2.10E+Ol < 7.12E+Ol 3.47E+Ol 5.41E-Ol NET 
Co-S8 -4.85E+OO 9.00E+OO < 3.15E+Ol 1. 50E+Ol 7.38E-OI NET 
Mn-54 -1. 30E+OI 8.24E+OO < 2.94E+OI 1.41E+Ol 9.33E-Ol NET 
Ag-110m 1.38E+Ol I.08E+Ol < 3.60E+Ol 1.71E+Ol 9.l8E-OI NET 
Fe-59 1.77E+01 2.44E+Ol < 8.55E+Ol 4.09E+OI 6.lSE-01 NET 
Zn-65 -2.59E+01 3.70E+Ol < 1.26E+02 6. l4E+Ol 9.l6E-Ol NET 
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L5187~14 analyzed by emm1461 on 04/23/2003 
Activity Units: pCi/kg 
Nucl'ide Activity Uncertainty MDA CL ACT DECAY FLAG 
=============================================================================== 
Co-60 -3.90E+00 8.32E+OO < 2.93E+01 1.39E+Ol 9.89E-Ol NET 
Sb-124 3.77E+OO 1.46E+Ol < 5.24E+Ol 2.36E+Ol 7.00E-Ol NET 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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---------------

-----

1 .. 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMArlON 

Lab Sample Number: ..::;L::.::5:...:.1.::;.87::...-~15~________ Count by Date: __________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~------------
(if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMS-A0300-15 

Collect Start Datemme: 

Collect Stop Datemme: ..,.:0;..;;;3..,;;-2;;,.;;1.....;-0:..;:3.....;1;.,;;:2;,;.;;:0:..;:0________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s) CS-137,1.1; CO-SO .038 

CHEMISTRY INFORMATION 

LIquid Data Solld/Sediment/Soil 

______ g/mLDensity: Total Sample Weight: ------9 
(if required) (If required) 

Total Sample Weight: Wet Weight: -----g ------g(If required) 

Dry Weight:Aliquot Weight: ------g-----9 
Aliquot Weight: _&."--23_,('---_ 9 

VegetatlonlOried Aguatic Anlmats Data 

FilterlSmear DataWet Weight: ------9 
Volume:Dry Weight: -----g 

Units:


Aliquot Weight: ------g 

Sample Geometry: 

Work Group ID: Run ID: 

COUNTING INFORMATION 

Gamma Spectrometfl( Counting 

Count Datemme: ·1 h;l6'e tG)~ DetNo.: __ G_ Spectrum No.: _11_,;_~_q_O_b 
I • 

Counted by: --~iC-f.---
Recount Datemme: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 

http:L::.::5:...:.1.::;.87


Framatome ANP DE&S 
Results Data Report 

Required MDC(s): CO·60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
project 
Start Date 
Collect Date 

LS187-1S 
BMS-A0300-15 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

03/21/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample weight 
Sample weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
9 
kg 

pCl 

623.1 

623.1 
.6231 

WTSS 
SOILA.LIB 
EMPTY 

w., 
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-------------------------------------------------------------------------------

L5187-15 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-15 

Sample ID: SOIL/SEDI Duratek Inc 	 Code: 1136906 

---------------------------------------~----.----------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/23/2003 16:36:29 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. 7.97E+002 Hrs 
Buildup ~ime. . . .. O. OOE+OOO Hrs tt Live T~me . . . . . . .. 17000 Sec 
Sample S~ze ....... 6.23E-001 kg I Real T~me . . . . . . .. 17022 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .........1136906.spc 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Energy(keV)= -0.07 + 0.662*Ch + O.00E+00*ChA2 + 0.00E+00*Ch A 3 04/23/2003 
FWHM(keV) = 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*En A 3 03/04/2003 

Where En - Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 	 51. 20 77.47 -15749 710 1187 17948 312.39 NET< CL 
Wide Pk 

2 63.06 95.38 124 69 113 2013 0.65 
3 74.72 113.01 528 55 82 1346 1.12 a 
4 77.05 116.53 886 64 93 1615 1.23 b 
5 84.27 127.44 228 57 90 1489 1. 35 a 	 HiResid 
6 87.01 131.58 356 58 90 1489 1. 31 b 	 HiResid 
7 92.60 140.03 894 68 101 1737 1. 42 c 	 HiResid 
8 	 99.34 150.20 37 34 55 744 0.56 d NET< CL 

HiResid 
9 1l0.20 166.61 25 60 99 1657 0.36 NET< CL 

10 124.04 187.53 25 47 78 1217 1. 08 a NET< CL 
11 127.47 192.71 12 47 78 1217 1. 04 b NET< CL 
12 129.01 195.03 10 33 54 730 0.56 c NET< CL 
13 143.24 216.53 170 66 106 1793 1. 49 
14 185.72 280.72 522 68 105 1756 1. 30 
15 209.23 316.24 150 69 113 1872 0.80 
16 238.55 360.54 2138 65 74 1018 1. 24 a 
17 241.38 364.83 393 49 74 1018 1.19 b 
18 269.84 407.83 150 52 83 1099 1. 48 
19 277.67 419.67 15 45 74 931 0.22 NET< CL 
20 295.06 445.93 655 43 56 635 1.10 a 
21 299.83 453.14 159 46 72 889 1. 59 b 
22 328.22 496.04 32 43 70 842 0.47 NET< CL 
23 338.30 511.26 466 50 74 856 1. 46 
24 351. 80 531. 66 954 54 74 863 1. 31 
25 426.79 644.98 35 52 84 988 0.94 . NET< CL 
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L5187-15 analyzed by emm1461 on 04/25/2003 
======;======================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-----------------------------------------------~-------------------------------

26 443.33 669.96 50 27 43 405 0.83 a 
27 446.65 674.98 45 27 43 405 0.91 b 
28 463.00 699.69 101 45 72 812 1. 40 
29 510.85 772.00 626 46 63 590 2.22 Wide Pk 
30 583.17 881.27 734 42 53 418 1. 66 
31 609.32 920.78 914 45 54 438 1. 52 
32 661.64 999.83 10628 107 46 363 1. 58 
33 727.24 1098.95 146 27 40 284 1. 26 
34 767.89 1160.37 37 28 45 340 1. 01 NET< CL 
35 794.58 1200.71 114 33 52 360 2.26 
36 860.64 1300.52 47 26 41 274 1. 24 
37 911.20 1376.91 542 35 43 287 2.07 
38 964.99 1458.19 57 16 24 128 1. 09 a 
39 969.06 1464.35 304 27 33 204 1. 75 b 
40 1000.67 1512.10 40 25 40 243 1. 24 
41 1119.96 1692.35 192 28 40 253 2.17 
42 1173.38 1773.06 1584 47 41 258 2.06 
43 1237.90 1870.55 68 23 36 215 2.33 
44 1332.65 2013.72 1391 41 26 115 2.03 
45 1378.05 2082.33 32 16 25 103 1. 53 
46 1407.96 2127.51 9 14 22 85 0.76 NET< CL 
47 1460.97 2207.61 3013 57 24 90 2.15 
48 1509.47 2280.90 25 12 19 53 1. 68 
49 1588.26 2399.95 18 12 19 69 0.87 NET< CL 
50 1729.81 2613.83 17 11 16 44 4.50 Wide Pk 
51 1764.60 2666.40 170 16 15 37 2.16 
52 1847.65 2791. 89 32 9 12 25 1. 83 
53 2204.15 3330.55 62 11 12 22 2.66 
54 2614.87 3951.15 301 18 9 14 3.53 Wide Pk 
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L5187-15 analyzed by emm1461 on 04/25/2003 
******~************************************************************************ 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:. .. . .. EMPTY06.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEll'l NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

2 63.06 124 69 113 -85 70 116 NET<CL 
3 74.72 528 55 82 488 55 83 
4 77.05 886 64 93 855 64 94 
5 84.27 228 57 90 164 57 '92 
6 87.01 356 58 90 332 58 90 
7 92.60 894 68 101 396 69 108 
8 99.34 37 34 55 18 34 56 NET<CL 
9 110.20 25 60 99 -9 61 100 NET<CL 

13 143.24 170 66 106 113 66 107 
14 185.72 522 68 105 242 68 110 
16 238.55 2138 65 74 2055 65 76 
17 241.38 393 49 74 378 49 75 
18 269.84 150 52 83 138 52 84 
19 277.67 15 45 74 6 45 75 NET<CL 
20 295.06 655 43 56 621 43 58 
23 338.30 466 50 74 454 50 74 
24 351. 80 954 54 74 909 55 75 
29 510.85 627 46 63 228 46 72 
30 583.17 735 42 53 700 42 55 
31 609.32 914 45 54 872 45 56 
33 727.24 147 27 40 139 28 41 
37 911.20 542 35 43 521 35 44 
39 969.06 304 27 33 298 27 34 
40 1000.67 40 25 40 14 25 41 NET<CL 
41 1119.96 192 28 40 185 28 41 
43 1237.90 68 23 36 63 23 36 
47 1460.97 3013 57 24 2973 57 26 
51 1764.60 170 16 15 162 16 16 
54 2614.87 301 18 9 272 18 13 
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L5187-15 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . . . . .. SOILA.LIB {Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution.. . 1.00 I Decay Limit (Halflives) . 8.0 
Minimum Score . ... 0.55 I Decay Correction. . . . .. .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


3 74.72 488 Pb-212 381 5 of 6 100.00 1. 50 
Pb-214 163 5 of 7 98.65 0.99 
Tl-208 37 6 of 9 95.51 0.96 

4 77.05 168 Pb-214 294 5 of 7 98.65 0.99 Split 
57 77.05 687 Pb-212 687 5 of 6 100.00 1. 50 AutoAdd 

5 84.27 164 Tl-208 21 6 of 9 95.51 1. 46 
6 87.01 332 Pb-212 381 5 of 6 100.00 1. 50 
7 92.60 228 Th-234 1 of 2 58.74 0.59 Split 

56 92.60 168 AcTh-228 168 9 of 36 76.17 0.76 AutoAdd 
13 143.24 113 U-235 52 2 of 3 100.00 1. 50 

Fe-59 1 of 4 0.99 0.51 LowScore 
14 185.72 242 U-235 529 2 of 3 100.00 1. 50 

Ra-226 1 of 1 100.00 1. 50 
15 209.23 150 AcTh-228 211 9 of 36 87.75 1. 38 

Np-239 o of 0 0.00 Decay 
16 238.55 2055 Pb-212 2444 5 of 6 100.00 1. 50 
17 241.38 378 Pb-214 247 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
18 269.84 138 AcTh-228 148 9 of 36 84.36 1. 34 
20 295.06 621 Pb-214 550 5 of 7 100.00 1. 50 
21 299.83 159 Pb-212 140 5 of 6 100.00 1. 50 
23 338.30 454 AcTh-228 397 9 of 36 82.86 1. 33 
24 351. 80 909 Pb-214 1125 5 of 7 100.00 1. 50 
26 443.33 50 Unknown 
27 446.65 45 Unknown 

Ag-110m 1 of 15 1.16 0.51 LowScore 
28 463.00 101 AcTh-228 128 9 of 36 87.75 1. 38 

Sb-125 1 of 8 13.67 0.64 
29 510.85 43 Annil 1 of 1 100.00 1. 50 Split 
55 510.85 185 Tl-20B 185 6 of 9 97.04 1.47 AutoAdd 
30 583.17 700 Tl-20B 634 6 of 9 97.04 1. 47 
31 609.32 872 Bi-214 939 9 of 33 89.00 1. 39 

1120SEsc o of 0 0.55 
32 661.64 10628 Cs-137 1 of 1 100.00 1. 50 

1173SEsc o of 0 0.55 
33 727.24 139 Bi-212 1 of 13 81.10 0.81 
35 794.58 114 AcTh-228 92 9 of 36 82.86 1. 33 
36 860.64 47 Tl-208 76 6 of 9 100.00 1. 50 
37 911.20 521 AcTh-22B 499 9 of 36 82.86 1. 33 
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--------------------------------------------------------------------------------

L5187-15 analyzed by enun146l on 04/25/2003 
=====~========================================================================= 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


38 964.99 57 AcTh-228 95 9 of 36 89.55 1. 40 

39 969.06 298 AcTh-228 291 9 of 36 82.86 1. 33 


Sb-124 1 of 13 1. 04 0.01 LowScore 
41 1119.96 185 Bi-214 195 9 of 33 89.00 1. 39 
42 1173.38 1584 Co-60 1515 2 of 2 100.00 1. 50 

Cs-Sum 1 of 6 16.67 0.17 LowScore 
43 1237.90 63 Bi-214 71 9 of 33 90.26 1. 40 
44 1332.65 1391 Co-60 1454 2 of 2 100.00 1. 50 
45 1378.05 32 Bi-214 46 9 of 33 95.18 1. 45 
47 1460.97 2973 K-40 1. of 1 100.00 1. 50 
48 1509.47 25 Bi-214 23 9 of 33 88.08 1. 38 
50 1729.81 17 Bi-214 29 9 of 33 95.18 1. 45 
51 1764.60 162 Bi-214 147 9 of 33 88.08 1. 38 
52 1847.65 32 Bi-214 19 9 of 33 83.83 1. 34 

53 2204.15 62 Bi-214 40 9 of 33 85.05 1. 35 

54 2614.87 272 Tl-208 303 6 of 9 97.04 1. 47 
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L5187-15 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

S'EEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: LS187-15 

Sample 10: SOIL/SEDI Duratek Inc Code: 1136906 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 16:36:29 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. 7.97e+002 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 17000 Sec 
Sample Size . . 6.23e-001 kg Real Time . . . 17022 Sec 
Collection Efficiency . 1. 0000 Spectrum File .1136906. spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Efficiency File: WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[8.71E-03*EnA -3.34E+00 + 1.54E+02*EnA 6.70E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5187-1S.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average: x 7.08E+02 +- 2.22E+01 * 
74.81 1.0. 
77.12 1. D. · · 
87.30 1. D. . 

238.63 7.07E+02 +- 2.23E+01 5.35E+01 +* 
300.09 8.24E+02 +- 2.37E+02 7.64E+02 +* 

Pb-214 Average:x 5.23E+02 +- 2.27E+01 · · * 
77.11 1. D. · ·· 


241. 98 7.80E+02 +- 1.02E+02 3.15E+02 +* 
295.21 5.66E+02 +- 3.92E+01 1.08E+02 +* 
351.92 4.79E+02 +- 2.89E+01 8.07E+01 +* 

Tl-208 Average:x 5.98E+02 +- 2.69E+01 * 
84.90 1. D. .· · · . , · 510.84 1. D. . . .· · 

583.14 6.34E+02 +- 3.84E+01 1. 01E+02 +* 
860.37 3.75E+02 +- 2.04E+02 6.69E+02 + 

2614.66 5.69E+02 +- 3.84E+01 6.11E+01 +* 
Th-234 92.59 6.04E+02 +- 3.16E+02 1.04E+03 + 
U-235 Average:x 6.32E+01 +- 1.65E+01 · * 

143.76 1.31E+02 +- 7.68E+01 2.53E+02 + 
185.72 5.99E+01 +- 1.69E+01 5.50E+01 +* 

AcTh-228 Average:x 6.78E+02 +- 3.17E+01 . · *· 
209.28 4.84E+02 +- 2.24E+02 7.35E+02 + 
270.23 6.32E+02 +- 2.40E+02 7.83E+02 + 
338.32 7.61E+02 +- 8.36E+01 2.53E+02 +* 
463.00 5.39E+02 +- 2.39E+02 7.79E+02 + 
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L5187-15 analyzed by emm1461 on 04/25/2003 
=====~===============================================~========================= 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg 

794.70 8.32E+02 +­ 2.44E+02 
911.07 6.95E+02 +­ 4.69E+Ol 
964.60 4.20E+02 +­ 1.20E+02 
969.11 6.91E+02 +­ 6.23E+Ol 

93.35 1. D. 
Anni1 511.00 1.15E+01 +­ 2.16E+Ol 
Bi-214 Average:x 5.45E+02 +­ 2.28E+Ol 

609.31 5.32E+02 +­ 2.75E+01 
1120.29 5.21E+02 +­ 7.95E+01 
1238.11 4.79E+02 +­ 1.79E+02 
1377.67 3.83E+02 +­ 1.94E+02 
1509.23 5.79E+02 +­ 2.88E+02 
1729.59 3.17E+02 +­ 2.04E+02 
1764.49 5.91E+02 +­ 5.83E+01 
1847.42 9.03E+02 +­ 2.65E+02 
2204.22 8.26E+02 +­ 1.44E+02 

Cs-137 661. 65 3.74E+03 +­ 3.75E+Ol 
Bi-212 727.17 3.74E+02 +­ 7.41E+01 
Co-60 Average:x 6.86E+02 +­ 1.43E+01 

1173.22 7.02E+02 +­ 2.08E+01 
1332.49 6.72E+02 +­ 1.96E+01 

K-40 1460.81 1.41E+04 +­ 2.70E+02 
Am-241 59.54 N 5.14E+Ol +­ 6.97E+Ol 
Co-57 122.06 N-l.17E+Ol +­ 7.07E+OO 
Ce-144 133.54 N-3.42E+Ol +­ 5.66E+Ol 
Ce-141 145.44 N 8.16E+Ol +­ 3.77E+Ol 
Ra-226 186.22 N 2.27E+03 +­ 2.06E+02 
Se-75 264.65 N-2.22E+01 +­ 1. 36E+Ol 
Cr-51 320.08 N 3.89E+Ol +­ 1.58E+02 
1-131 364.48 N-2.70E+02 +­ 1.57E+02 
Sb-125 427.89 N 2.10E+Ol +­ 2.74E+Ol 
Ag-I08m 433.93 N-l.15E+01 +­ 8.69E+00 
Be-7 477.59 N-4.62E+01 +­ 1. 19E+02 
La-140 487.03 N 1.62E+02 +­ 9.54E+01 
Ru-l03 497.08 N-7.56E+OO +­ 1.61E+Ol 
Ba-140 537.32 N-3.70E+02 +­ 1. 85E+02 
Cs-134 604.70 N 3.47E+00 +­ 8.35E+00 
Ru-l06 621. 84 N 1.54E+02 +­ 7.94E+Ol 
Zr-95 724.18 N-2.71E+01 +­ 3.46E+Ol 
Nb-95 765.79 N-1.94E+Ol +­ 1. 54E+01 
Co-58 810.76 N-l.76E+Ol + 1. OOE+01 
Mn-54 834.83 N 4. 13E+OO +­ 7.98E+OO 
Ag-llOm 884.67 N-l.92E+Ol +­ 1.08E+01 
Fe-59 1099.22 N-5.04E+Ol +­ 2.63E+Ol 
Zn-65 1115.52 N-l.27E+Ol +­ 3.55E+01 
Sb-124 1691. 02 N-8.38E+00 +­ 1.33E+01 

MDA 

7.79E+02 
1.21E+02 
3.69E+02 
1. 63E+02 

7.17E+Ol 

7.01E+01 
2.37E+02 
5.74E+02 
6.32E+02 
9.31E+02 
6.74E+02 
1.26E+02 
7.73E+02 
3.60E+02 
3.31E+01 
2.28E+02 

3.74E+01 
2.66E+01 
2.63E+02 
2.30E+02L 
2.41E+Ol 
1. 91E+02 
1. 24E+02P 
6.09E+02 
4.66£+011 
5.28£+02 
5.39E+02 
9.14E+01 
2.98E+01 
4.04E+02 
3.13E+02 
5.48E+01 
6.46E+02 
2.81E+Oll 
2.60E+02 
1.19E+02L 
5.36E+01 
3.57E+Ol 
2.69E+01 
3.84E+Ol 
9.38E+01 
1.20E+02P 
5.00E+Ol 

Flags 

+* 
+* 
+* 
+* 

+ 
* 

+* 
+* 
+ 
+ 
+ 
+ 
+* 
+* 
+* 
+* 
+* 
* 

+* 
+* 
+* 
x 
x 
x 
x 
x* 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

Notes MDC 

LHROI 

PIC 

lbase 

lbase 

LHROI 

PIC 

MEASURED TOTAL: 2.49E+04 +- 1.08E+03 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 
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--------------------------------------------------------------------------------

L5187-15 analyzed by erom1461 on 04/25/2003 
=========~===================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
==============================================================;================ 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 51. 20 77.47 -15749 710 1187 17948 312.39 Deleted 
2 63.06 95.38 -85 70 116 2013 0.65 Deleted 
8 99.34 150.20 18 34 56 745 0.56 Deleted 
9 110.20 166.61 -9 61 100 1657 0.36 Deleted 


10 124.04 187.53 25 47 78 1217 1. 08 Deleted 

11 127.47 192.71 12 47 78 1217 1. 04 Deleted 

12 129.01 195.03 10 33 54 730 0.56 Deleted 

19 277.67 419.67 6 45 75 931 0.22 Deleted 

22 328.22 496.04 32 43 70 842 0.47 Deleted 

25 426.79 644.98 35 52 El4 988 0.94 Deleted 

26 443.33 669.96 50 27 43 405 0.83 Unknown 

27 446.65 674.98 45 27 43 405 0.92 Unknown 

34 767.89 1160.37 37 28 46 340 1. 01 Deleted 

40 1000.67 1512.10 14 25 41 243 1. 24 Deleted 

46 1407.96 2127.51 9 14 22 85 0.76 Deleted 

49 1588.26 2399.95 18 12 19 69 0.87 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.I... BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

58 59.54 90.07 55N 75 121 1361 1.13 NET< CL 
LHRoi 

59 122.06 184.53 -76N 46 77 1183 1.12 NET< CL 
60 133.54 201.88 -28N 47 77 1204 1.13 NET< CL 
61 145.44 219.86 159N 73 119 1991 1.13 PIC 
62 186.22 281.48 557N 50 73 1084 1.15 
63 264.65 399.99 -67N 41 69 880 1. 21 NET< CL 

LBase 
64 320.08 483.74 9N 37 60 662 1. 25 NET< CL 
65 364.48 550.83 -62N 36 60 676 1. 29 NET< CL 
66 427.89 646.64 27N 35 57 607 1. 35 NET< CL 
67 433.93 655.77 -46N 35 58 623 1. 36 NET< CL 
68 477.59 721.74 -13N 34 56 571 1. 40 NET< CL 
69 487.03 736.00 SON 29 47 407 1. 40 
70 497.08 751.18 -15N 32 54 491 1. 41 NET< CL 
71 537.32 811.99 -59N 29 50 415 1. 45 NET< CL 
72 604.70 913.80 12N 28 46 359 1. 51 NET< CL 

LBase 
73 621. 84 939.70 49N 26 40 278 1. 53 
74 724.18 1094.33 -26N 33 56 290 1. 62 NET< CL 

LHRoi 
75 765.79 1157.20 -30N 24 41 292 1. 66 NET< CL 
76 810.76 1225.15 -37N 21 36 240 1. 70 NET< CL 
77 834.83 1261. 52 11N 21 35 220 1. 72 NET< CL 
78 884.67 1336.83 -35N 20 34 210 1. 76 NET< CL 
79 1099.22 1661. 01 -41N 21 36 230 1. 92 NET< CL 
80 1115.52 1685.64 -14N 39 64 397 1. 93 NET< CL 

PIC 
81 1691.02 2555.22 -5N 8 14 34 2.26 NET< CL 
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L5187-15 analyzed by emm1461 on 04/25/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 10 : SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 16:36:29 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. . 7.97E+02 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . 17000 Sec 
Sample Size . .. 6.23E-01 kg Real Time . 17022 Sec 
Collection Efficiency . 1.0000 Spectrum File .1136906.spc 

Detector #: 6 
Energy(keV)= -0.07 + 0.662*Ch + 0.00E+OO*ChA2 + 0.00E+00*ChA3 04/23/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 + 3.59E-03*EnA3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: .. .WT5SS006.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=l/[ 8.71e-03*EnA-3.34e+00 + 1.54e+02*EnA 6.70e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5187-15.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 7.0SE+02 2.22E+Ol < 5.35E+Ol 2.63E+01 9.99E-Ol MEAS + YES 
Pb-214 5.23E+02 2.27E+Ol < 8.07E+01 3.96E+Ol 1.00E+OO MEAS + YES 
Tl-208 5.98E+02 2.69E+01 < 6.10E+01 2.77E+01 1. OOE+OO MEAS + YES 
Th-234 6.04E+02 3.16E+02 < 1.04E+03 S.15E+02 1.00E+OO MEAS + YES 
U-235 6.32E+01 1.65E+01 < 5.50E+01 2.71E+01 l. OOE+OO MEAS + YES 
AcTh-228 6.78E+02 3.17E+01 < 1.21E+02 S.86E+Ol 1.00E+00 MEAS + YES 
Annil 1.15E+01 2.16E+Ol < 7.17E+01 3. E;5E+01 9.39B-01 MEAS + YES 
Bi-214 5.45E+02 2.28E+01 < 7.01E+Ol 3.42E+Ol 1.00E+OO MEAS + YES 
Cs-137 3.74E+03 3.75E+01 < 3.31E+Ol 1. 61E+Ol 9.98E-Ol MEAS + YES 
Bi-212 3.74E+02 7.41E+01 < 2.2SE+02 1.10E+02 l. OOE+OO MEAS + YES 
Co-60 6.S6E+02 1.42E+01 < 2.66E+01 1.26E+01 9.88E-01 MEAS + YES 
K-40 1. 41E+04 2.70E+02 < 2.63E+02 1. 25E+02 1.00E+OO MEAS + YES 
Am-241 5.14E+Ol 6.97E+01 < 2.30E+02 1.14E+02 1. OOE+OO NET YES 
Co-57 -1.17E+Ol 7.07E+OO < 2.41E+01 1.18E+Ol 9.18E-01 NET YES 
Ce-144 3.42E+Ol 5.66E+01 < 1.91E+02 9.37E+01 9.22E-Ol NET YES 
Ce-141 8.16E+Ol 3.77E+01 < 1.24E+02 6.l1E+Ol 4.92E-01 NET YES 
Ra-226 2.27E+03 2.06E+02 < 6.09E+02 2.99E+02 1. OOE+OO NET YBS 
Se-75 -2.22E+Ol 1.36E+01 < 4.66E+01 2.29E+Ol 8.25E-Ol NET YES 
Cr-51 3.88E+Ol 1.S8E+02 < 5.28E+02 2.58E+02 4.35E-Ol NET YES 
1-131 -2.70E+02 1.S7E+02 < 5.39E+02 2.64E+02 5.67E-02 NET YES 
Sb-125 2.10E+Ol 2.74E+01 < 9.14E+01 4.47E+Ol 9.7SE-Ol NET YES 
Ag-I08m 1.15E+Ol 8.69E+OO < 2.9SE+01 1. 46E+01 9.99E-01 NET YES 
Be-7 -4.62E+Ol 1.19E+02 < 4.04E+02 1. 97E+02 6.49E-01 NET YES 
La-140 1.62E+02 9.S4E+01 < 3.13E+02 1. 52E+02 1. 65E-Ol NET YES 
Ru-l03 -7.56E+OO 1.61E+01 < 5.48E+01 2.67E+01 5.56E-Ol NET YES 
Ba-140 -3.70E+02 1.85E+02 < 6.46E+02 3.J.4E+02 1.65E-01 NET YES 
Cs-134 3.47E+OO 8.3SE+OO < 2.81E+01 1.36E+01 9.70E-01 NET YES 
Ru-l06 1.54E+02 7.94E+01 < 2.60E+02 1.26E+02 9.39E-Ol NET YES 
Zr-95 -2.71E+01 3.46E+Ol < 1.19E+02 5.83E+01 6.97E-01 NET YES 
Nb-95 -1.94E+Ol 1.54E+Ol < 5.36E+01 2. ~)9E+01 5.18B-01 NET YES 
Co-58 -l. 76E+Ol 1.OOE+01 < 3.S7E+Ol 1. 72E+01 7.22B-01 NET YES 
Mn-54 4.13E+00 7.98B+00 < 2.69E+01 1. 30E+01 9.29B-01 NET YES 
Ag-llOm -1.92E+01 1.08E+01 < 3.84E+01 1.BSE+01 9.12E-01 NET YES 
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--------------------------

L5187-15 analyzed by emm1461 on 04/25/2003 
Activity Units: pei/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Fe-59 -5.04E+Ol 2.63E+Ol < 9.38E+Ol 4.52E+Ol 5.96E-Ol NET YES 
Zn-65 -1.27E+Ol 3.55E+Ol < 1.20E+02 5.86E+Ol 9.10E-Ol NET YES 
Sb-124 -8.38E+OO 1.33E+Ol < 5.00E+Ol 2.27E+Ol 6.82E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: 
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----------------

________ 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...:L:,:5:..=.1!!:.87=-.-..:..16=--_______ Count by Date: _____________ 
(if required) 

Client: Duratek Inc Delay Date: ~~~~----------
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: ...;;S;..;;;o.;.;..iI____________ 

Sample Description: ....:;B;;,.;.M:.:.,;S::;..-:...;A=O..:.3.::..;00=--..;,.16=--______ 

Collect Start DatelTime: 

Collect Stop DatelTime: ....;;0;,..;;.3....;;-2:;....1......;-0:..,;;3....;;1;,..;;.2:.:..;:0;..,;;0_______, 

Product: GAMMA SPECTROMETRY 

Required MDC(s): CS-137,1.1; C0-60 .038 

CHEMISTRY INFORMATION 

Liquid Data SolldlSedimentlSoll 


Density: 9/mL Total Sample Weight: -----g

(if required) (if required) 


Total Sample Weight: Wet Weight: 
-------9 ------9
(if required) 

Dry Weight:Aliquot Weight: -----9 -----9 

Aliquot Wei9ht: _f.i l7+-,·'/~9........

Veqetation/Dried Aquatic Animals Data 

Fllter/Smear Data Wet Weight: -----9 
Volume:

DryWei9ht: ,----g 
Units:

Aliquot Weight: ------9 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

I(~&qOtg
Count DatelTime: 1\t'7llf\(! t&";1 Det No.: _f-=--_ Spectrum No.: _____ 

Counted by: ~ 
Recount DatelTime: ______ DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 

http:L:,:5:..=.1!!:.87


Framatome ANP DE&S 
Results Data Report 

Required MDC(s): Co-60,38;Cs-137,1100; 

Sample ld 
Client Id 
Site 
Commente 
Client 
Project 
Start Date 
Collect Date 

L5187-16 
BMS-A0300-16 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

03/21/03 12: 00 

product 
Matrix 

GAMMA SPECTROMETRY 
5001 Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample weight-Dry 
Aliquot weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

9 
9 
g 
kg 

pC! 

617_4 

617.4 
.6174 

WTS5 
SOlLA.LIB 
EMPTY 

.. 

"'~ 
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L5187-16 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


************************************************7~* **************************** 

LSN: L5187-16 

Sample 10: SOIL/SEDI Duratek Inc Code: 1136908 

--------------------------------------~------.-------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting start: 04/23/2003 16:36:57 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. 7.97E+002 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs I Live Time 17000 Sec 
Sample Size ....... 6.17E-001 kg I Real Time. . . 17022 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File. . . .1136908.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= 0.05 + O.663*Ch + 0.00E+00*Ch A2 + 0.00E+00*ChA3 04/23/2003 
FWHM(keV) = 1.19 + 0.002*En + 6.36E-04*EnA2 + 0.00E+00*En A3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

====================================================================;========== 
PEAK SEARCH RESULTS 

===================================================;=========================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
------------------------------~------------------~-----------------------------

1 62.68 94.53 154 62 100 1571 1.14 
2 74.64 112.58 833 65 96 1574 1. 49 a 
3 76.97 116.09 948 55 75 1124 1.16 b 
4 84.33 127.21 170 50 80 1186 1. 31 a HiResid 
5 86.99 131. 22 486 65 100 1581 1. 65 b HiResid 
6 89.77 135.41 310 52 80 1186 1. 33 c HiResid 
7 92.96 140.24 631 66 100 1581 1. 75 d HiResid 
8 104.76 158.04 57 66 107 1707 0.77 NET< CL 
9 112.68 170.00 -88 48 80 1190 2.54 NET< CL 

Wide Pk 
10 128.96 194.57 137 49 78 1133 1. 78 
11 143.34 216.28 16 41 68 930 0.25 NET< CL 
12 186.03 280.71 451 58 89 1264 1. 75 
13 209.60 316.28 260 65 104 1485 2.12 Wide Pk 
14 238.48 359.87 2247 62 66 798 1. 36 a 
15 241.46 364.36 431 49 74 931 1. 44 b 
16 269.99 407.44 171 41 64 699 1. 42 a 
17 277.17 418.27 148 41 64 699 1. 55 b 
18 280.12 422.72 40 31 50 499 1. 09 c NET< CL 
19 295.14 445.39 752 46 61 626 1. 53 a 
20 299.76 452.36 180 43 67 716 1. 66 b 
21 328.17 495.24 130 45 71 753 1. 75 
22 338.11 510.25 423 49 73 777 1. 46 
23 351.79 530.89 1268 54 68 678 1. 44 
24 409.37 617.81 43 19 29 211 0.74 a 
25 413.99 624.77 46 26 42 352 1. 05 b 
26 462.92 698.62 137 40 62 573 1. 49 
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-------------------------------------------------------------------------------

L5187 16 analyzed by emm1461 on 04/23/2003 
==========================================================================;==== 

PEAK SEARCH RESULTS 

====~========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 511.05 771.28 693 44 59 569 2.26 Wide Pk 
28 557.39 841. 21 14 38 62 566 0.65 NET< CL 
29 583.00 879.87 840 43 53 464 1. 57 
30 609.22 919.45 964 44 52 442 1. 83 
31 661. 57 998.47 2465 58 50 409 1. 78 
32 727.38 1097.80 171 29 43 327 1. 75 
33 756.09 1141.13 32 26 41 299 1. 55 NET< CL 
34 768.68 1160.13 44 27 42 330 1. 22 
35 786.36 1186.81 38 28 44 344 1. 25 NET< CL 
36 795.16 1200.10 102 31 48 374 1. 61 
37 859.89 1297.80 139 33 50 388 2.55 Wide Pk 
38 911.18 1375.21 527 36 45 340 1. 73 
39 933.42 1408.78 57 32 51 408 1. 80 
40 968.96 14 62.42 256 35 51 426 1. 49 
41 1120.29 1690.83 194 30 44 308 2.01 
42 1173.26 1770.79 3553 65 41 278 1. 94 
43 1238.40 1869.10 76 24 37 242 1. 63 
44 1332.56 2011.22 3110 58 27 113 2.11 
45 1377.99 2079.80 29 16 24 96 0.92 
46 1408.27 2125.50 28 15 23 85 1.11 
47 1460.88 2204.91 2714 54 21 72 2.21 
48 1588.10 2396.93 12 14 22 81 1. 09 NET< CL 
49 1630.72 2461.26 18 12 18 55 0.77 NET< CL 
50 1729.64 2610.55 24 12 18 49 1. 58 
51 1764.72 2663.50 153 16 18 48 2.09 
52 1848.10 2789.36 23 12 17 51 1. 69 
53 2103.08 3174.22 39 11 15 34 3.03 
54 2203.94 3326.45 53 11 14 34 2.10 
55 2505.64 3781. 82 48 10 11 18 4.28 Wide Pk 
56 2614.49 3946.10 351 19 9 11 3.39 
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L5187-16 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. . EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 62.68 154 62 100 77 62 101 NET<CL 
2 74.64 833 65 96 802 65 97 
3 76.97 948 55 75 899 55 76 
4 84.33 170 50 80 146 51 81 
5 86.99 486 65 100 453 65 101 
7 92.96 631 66 100 442 66 103 
9 112.68 -88 48 80 -100 48 81 NET<CL 

11 143.34 16 41 68 -7 42 69 NET<CL 
12 186.03 451 58 89 351 59 92 
14 238.48 2247 62 66 2169 62 68 
15 241. 46 431 49 74 395 50 75 
19 295.14 752 46 61 678 46 63 
21 328.17 130 45 71 131 45 72 
22 338.11 423 49 73 407 49 73 
23 351. 79 1268 54 68 1160 55 70 
26 462.92 137 40 62 135 40 63 
27 511. 05 693 44 59 264 45 69 
28 557.39 15 38 62 -2 38 63 NET<CL 
29 583.00 840 43 53 818 44 54 
30 609.22 965 44 52 868 45 55 
34 768.68 44 27 42 34 27 43 NET<CL 
38 911.18 527 36 46 511 36 46 
39 933.42 57 32 51 54 32 51 
40 968.96 256 35 51 245 35 51 
41 1120.29 194 30 44 179 31 45 
43 1238.40 76 24 37 75 24 37 
45 1377.99 29 16 24 21 16 25 NET<CL 
47 1460.88 2715 54 21 2677 54 24 
50 1729.64 24 12 18 21 12 18 
51 1764.72 153 16 18 134 17 19 
54 2203.94 53 11 14 48 12 15 
56 2614.49 351 19 9 325 20 12 
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L5187-l6 analyzed by emm146l on 04/23/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. ... SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives). .. 8.0 
Minimum Score ,.. 0.50 I Decay Correction. ....... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.64 802 Pb-212 435 5 of 6 100.00 1. 00 
T1-208 26 8 of 9 99.30 0.99 
Pb-214 205 5 of 7 98.65 0.99 
T1-208 47 8 of 9 99.30 0.99 

3 76.97 899 Pb-212 755 5 of 6 100.00 1. 50 
Tl-208 47 8 of 9 99.30 0.99 
Pb-214 367 5 of 7 98.65 0.99 

4 84.33 146 Tl-208 26 8 of 9 99.30 1. 49 
5 86.99 36 Cd-109 1 of 1 100.00 1.50 Split 

59 86.99 417 Pb-212 417 5 of 6 100.00 1.50 AutoAdd 
6 89.77 310 Cd-109 1 of 1 100.00 1. 50 
7 92.96 272 Th-234 1 of 2 58.74 0.59 Split 

58 92.96 169 AcTh-228 169 11 of 36 78.50 0.79 AutoAdd 
10 128.96 137 AcTh-228 156 11 of 36 88.87 1. 39 
12 186.03 351 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
13 209.60 260 AcTh-228 203 11 of 36 84.98 1. 35 

Np-239 o of a 0.00 Decay 
14 238.48 2169 Pb-212 2568 5 of 6 100.00 1. 50 
15 241.46 395 Pb-214 297 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
16 269.99 171 AcTh-228 142 11 of 36 87.40 1. 37 
17 277.17 148 Tl-208 103 8 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.05 LowScore 
Np-239 o of o 0.00 Decay 

19 295.14 678 Pb-214 895 5 of 7 100.00 1. 50 
20 299.76 180 Pb-212 148 5 of 6 100.00 1. 50 
21 328.17 131 AcTh-228 112 11 of 36 87.40 1. 37 

B1-212 3 2 of 13 59.32 1. 09 
La-l40 15537 2 of 15 23.26 0.23 LowScore 

22 338.11 407 AcTh-228 390 11 of 36 87.40 1. 37 
23 351. 79 1160 Pb-214 1549 5 of 7 100.00 1. 50 
24 409.37 43 AcTh-228 66 11 of 36 90.65 1. 41 
25 4l3.99 46 Unknown 
26 462.92 135 AcTh-228 123 11 of 36 87.40 1. 37 

Sb-125 1 of 8 13.67 0.14 LowScore 
2,7 511. 05 44 Annil 1 of 1 100.00 1.50 Split 
57 511. 05 221 Tl-208 221 8 of 9 100.00 1.50 AutoAdd 
29 583.00 818 Tl-208 772 8 of 9 100.00 1.50 
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-------------------------------------------------------------------------------

L5187-16 analyzed by emm1461 on 04/23/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

====~========================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts E"ound Found SCORE FLAG 


30 609.22 868 	 Bi-214 830 9 of 33 88.44 1. 38 
Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.50 

31 661.57 2465 	 Cs-137 1 of 1 100.00 1. 50 
1173SEsc a of 0 0.50 


32 727.38 171 Bi-212 7080 2 of 13 81. 27 1. 31 

36 795.16 102 AcTh-228 90 11 of 36 87.40 1. 37 


Cs-134 1 of 9 46.67 0.47 LowScore 
37 859.89 139 Tl-208 91 8 of 9 100.00 1. 50 
38 911.18 511 AcTh-228 487 11 of 36 87.40 1. 37 
39 933.42 54 Bi-214 45 9 of 33 86.46 1. 36 
40 968.96 245 AcTh-228 296 11 of 36 88.87 1. 39 

Sb-124 1 of 13 1. 04 0.01 LowScore 
41 1120.29 179 Bi-214 188 9 of 33 89.69 1. 40 
42 1173.26 3553 Co-60 3382 2 of 2 100.00 1. 50 

Cs-Sum 1 of 6 16.67 0.17 LowScore 
43 1238.40 75 Bi-214 69 9 of 33 88.44 1. 38 
44 1332.56 3110 Co-60 3267 2 of 2 100.00 1. 50 
46 1408.27 28 Bi-214 27 9 of 33 88.44 1. 38 

Cs-Sum 3154 2 of 6 40.00 0.40 LowScore 
47 1460.88 2677 K-40 1 of 1 100.00 1. 50 
50 1729.64 21 Bi-214 28 9 of 33 91. 53 1. 42 
51 1764.72 134 Bi-214 147 9 of 33 89.69 1. 40 
52 1848.10 23 Bi-214 19 9 of 33 86.46 1. 36 
53 2103.08 39 2614SEsc a of a 0.50 
54 2203.94 48 Bi-214 39 9 of 33 86.46 1. 36 
55 2505.64 48 Co-Sum 1 of 1 100.00 1. 50 
56 2614.49 325 Tl-208 371 8 of 9 100.00 1. 50 
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L5187-16 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP aRT Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


***********************************************~.******************************* 

LSN: L5187-16 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 
Sampling Stop: 03/21/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 6.17e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Code: 1136908 

Counting Start: 04/23/2003 16:36:57 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

7.97e+002 Hrs 
17000 Sec 
17022 Sec 

.1136908. spc 

Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File: WT5SS00S.EFF (450 ml Sand in a WATS 1.6 g/cc) 
Eff. 1/[S.18E-03*EnA -3.49E+OO + 1.43E+02*EnA 6.S9E-011 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: .......LS187-16.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 7.l1E+02 +- 2.03E+Ol * 
74.81 1. D. 
77.12 1. D. ·· 
87.30 1.D. · 

238.63 7.09E+02 +- 2.04E+01 4.53E+01 +* 
300.09 8.88E+02 +- 2.12E+02 6.77E+02 +* 

Tl-208 Average:x 6.73E+02 +- 2.63E+01 . · *· 
84.90 1. D. .· · 


277.35 9.69E+02 +- 2.67E+02 8.55E+02 +* 
510.84 1. D. . . ·· · · 
583.14 7.00E+02 +- 3.73E+01 9.50E+01 +* 
860.37 1.04E+03 +- 2.43E+02 7.65E+02 +* 

2614.66 6.31E+02 +- 3.80E+01 S.37E+01 +* 
Cd-109 8S.03 I. D. · . . ·· · · 
Th-234 92.59 6.57E+02 +- 2.77E+02 9.08E+02 + 
AcTh-228 Average:x 6.2SE+02 +- 3.16E+01 *· · · 

129.08 5.S1E+02 +- 1.97E+02 6.40E+02 + 
209.28 7.96E+02 +- 1.99E+02 6.42E+02 +* 
270.23 7.46E+02 +- 1.79E+02 5.70E+0,2 +* 
327.64 7.29E+02 +- 2.S0E+02 8.11E+02 + 
338.32 6.47E+02 +- 7.78E+Ol 2.37E+02 +* 
409.51 4.16E+02 +- 1.83E+02 5.90E+02 + 
463.00 6.82E+02 +- 2.01E+02 6.46E+O:2 +* 
794.70 7.0SE+02 +- 2.12E+02 6.76E+02 +* 
911.07 6.40E+02 +- 4.S2E+Ol 1.19E+02 +* 
969.11 5.33E+02 +- 7.61E+01 2.30E+02 +* 
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L5187-16 analyzed by ernm1461 on 04/23/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) {pCi/kg MOA Flags Notes MDC 

93.35 I. D. 
Ra-226 186.22 1.36E+03 +- 2.27E+02 7.18E+02 +* 
Pb-214 Average:x 5.92E+02 +- 2.20E+Ol * 

241.98 7.75E+02 +- 9.76E+01 3.00E+02 +* 
295.21 5.87E+02 +- 4.00E+Ol 1.1lE+02 +* 
351. 92 5.81E+02 +- 2.74E+Ol 7.18E+Ol +* 

Annil 511. 00 1.llE+Ol +- 1. 99E+Ol 6.59E+Ol + 
Bi-214 Average:x 4.94E+02 +- 2.17E+01 * 

609.31 5.00E+02 +- 2.57E+Ol 6.49E+Ol +* 
934.06 5.98E+02 +- 3.54E+02 1. 16E+03 + 

1120.29 4.73E+02 +- 8.06E+Ol 2.45E+02 +* 
1238.11 5.34E+02 +- 1. 74E+02 5.54E+02 +* 
1407.98 5.17E+02 +- 2.73E+02 8.87E+02 + 
1729.59 3.73E+02 +- 2.15E+02 7.03E+02 + 
1764.49 4.55E+02 +- 5.62E+Ol 1.41E+02 +* 
1847.42 6.00E+02 +- 3.06E+02 9.90E+02 + 
2204.22 5.96E+02 +- 1.44E+02 4.14E+02 +* 

Cs-137 661.65 8.17E+02 +- 1. 93E+01 3.40E+01 +* 
Bi-212 727.17 4.33E+02 +- 7.46E+01 2.27E+02 +* 
Co-60 Average:x 1.44E+03 +- 1.87E+Ol * 

1173.22 1.48E+03 +- 2.68E+01 3.49E+01 +* 
1332.49 1.40E+03 +- 2.62E+Ol 2.52E+01 +* 

K-40 1460.81 1.19E+04 +- 2.39E+02 2.24E+02 +* 
Co-Sum 2505.71 1.0. 
Am-241 59.54 N 2.65E+Ol +- 5.65E+01 1.87E+02L x LHROI 
Co-57 122.06 N-l.29E+00 +- 6.72E+00 2.2SE+Ol x 
Ce-144 133.54 N-l.02E+Ol +- 5.39E+01 1. 81E+02r x rbase 
Ce-141 145.44 N 2.61E+Ol +- 2.27E+01 7.51E+Ol x 
Se-75 264.65 N-2.24E+01 +- 1.16E+Ol 3.99E+Ol1 x Ibase 
Cr-51 320.08 N-2.94E+Ol +- 1.49E+02 5.04E+02 x 
1-131 364.48 N 7.58E+00 +- 1.38E+02 4.64E+02 x 
Sb-125 427.89 N 3.59E+Ol +- 2.33E+Ol 7.66E+01 x 
Ag-108m 433.93 N 1.14E+Ol +- 7.36E+OO 2.42E+Ol x 
Be-7 477.59 N 9.07E+01 +- 1. 03E+02 3.42E+02 x 
La-HO 487.03 N 5.42E+01 +- 8.82E+01 2.9SE+02 x 
Ru-103 497.08 N-2.14E+01 +- 1.27E+Ol 4.43E+Ol x 
Ba-140 537.32 N 5.74E+01 +- 1.52E+02 S.12E+02 x 
Cs-134 604.70 N 4.32E+Ol +- 2.52E+Ol 8.28E+01P x PIC 
Ru-106 621.84 N-7.93E+Ol +- 7.67E+Ol 2.65E+02 x 
Zr-95 724.18 N-6.77E+03 +- 2.38E+03 7.85E+03P x PIC 
Nb-95 765.79 N-1.85E+Ol +- 1.52E+Ol 7.39E+OIL x LHROI 
Co-58 810.76 N-l.57E+Ol +- 1.07E+01 3.76E+01 x 
Mn-54 834.83 N-4.24E+00 +- 8.73E+00 2.99E+Ol x 
Ag-llOm 884.67 N 2.16E+Ol +- 1. 24E+Ol 4.06E+Ol x 
Fe-59 1099.22 N-4.03E+Ol +- 2.87E+Ol 1.00E+02 x 
Zn-65 1115.52 N 1.26E+01 +- 3.83E+01 1.28E+02P x PIC 
Sb-124 1691.02 N-1.36E+01 +- 1. 56E+Ol 5.78E+Ol x 

MEASURED TOTAL: 1.97E+04 +­ 9.97E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 
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L5187-16 analyzed by enun1461 on 04/23/2003 
=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
===================~=========================================================== 

1 62.68 94.53 77 62 101 1571 1.14 Deleted 
8 104.76 158.04 57 66 107 1707 0.77 Deleted 
9 112.68 170.00 -100 48 81 1190 2.54 Deleted 

11 143.34 216.28 -7 42 69 930 0.25 Deleted 
18 280.12 422.72 40 31 50 499 1. 09 Deleted 
25 413.99 624.78 46 26 42 352 1. 05 Unknown 
28 557.39 841.21 -2 38 63 566 0.65 Deleted 
33 756.09 1141.13 32 26 41 299 1. 55 Deleted 
34 768.68 1160.13 34 27 43 330 1.22 Deleted 
35 786.36 1186.81 38 28 44 344 1. 25 Deleted 
45 1377.99 2079.80 21 16 25 96 0.92 Deleted 
48 1588.10 2396.93 12 14 22 81 1. 09 Deleted 
49 1630.72 2461.26 18 12 18 55 0.77 Deleted 
53 2103.08 3174.22 39 11 15 34 3.03 2614SEsc 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-------------------------------------------_._---------------------------------­
60 59.54 89.79 31N 66 108 1079 1. 24 NET< CL 

LHRoi 
61 122.06 184.15 -9N 47 77 1098 1. 29 NET< CL 
62 133.54 201.48 -9N 47 78 1131 1. 30 NET< CL 

RBase 
63 145.44 219.44 54N 47 76 1081 1. 31 NET< CL 
64 264.65 399.37 -71N 37 62 709 1. 39 NET< CL 

LBase 
65 320.08 483.04 -7N 36 60 617 1. 43 NET< CL 
66 364.48 550.05 2N 33 55 512 1. 46 NET< CL 
67 427.89 645.76 49N 32 51 436 1. 50 NET< CL 
68 433.93 654.88 48N 31 50 421 1. 51 NET< CL 
69 477.59 720.77 27N 31 50 420 1. 53 NET< CL 
70 487.03 735.02 18N 29 47 373 1. 54 NET< CL 
71 497.08 750.19 -45N 27 46 410 1. 55 NET< CL 
72 537.32 810.93 10N 25 42 340 1. 57 NET< CL 
73 604.70 912.63 154N 90 146 700 1. 62 PIC 
74 621. 84 938.50 -27N 26 44 355 1. 63 NET< CL 
75 724.18 1092.96 -6901N 2432 4003 509 1. 70 NET< CL 

PIC 
76 765.79 1155.77 -31N 25 60 333 1. 73 NET< CL 

LHRoi 
77 810.76 1223.64 -35N 24 41 304 1. 76 NET< CL 
78 834.83 1259.97 -12N 25 41 311 1. 77 NET< CL 
79 884.67 1335.20 42N 24 38 268 1. 81 
80 1099.22 1659.03 -35N 25 42 302 1. 95 NET< CL 
81 1115.52 1683.64 15N 45 73 527 1. 96 NET< CL 

PIC 
82 1691.02 2552.27 -9N 10 17 52 2.34 NET< CL 
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L5187-16 analyzed by emm1461 on 04/23/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/23/2003 16:36:57 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. . 7.97E+02 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .. 17000 Sec 
Sample Size .. .... 6.17E-01 kg Real Time . . 17022 Sec 
Collection Efficiency . . 1.0000 Spectrum File . 113690B. spc 

Detector #: B 
Energy(keV)= 0.05 + 0.663*Ch + O.OOE+OO*Ch A 2 + 0.OOE+OO*Ch A 3 04/23/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*En A 2 + 6.36E-04*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT5SS00B.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.-1/[ 5.18e-03*EnA-3.4ge+00 + 1.43e+02*EnA 6.5ge-01] 02/09/1998 

Library File: SOILA.LIB LSF File: L5187-16.I.SF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
============================================:=================================== 
Pb-212 7.11E+02 2.03E+01 < 4.53E+Ol 2.22E+Ol 9.99E-Ol MEAS + YES 
Tl-208 6.73E+02 2.63E+01 < 5.37E+Ol 2.42E+01 1.00E+00 MEAS + YES 
Th-234 6.57E+02 2.77E+02 < 9.08E+02 4.51E+02 1.00E+OO MEAS + YES 
AcTh-228 6.25E+02 3.16E+Ol < 1. 19E+02 5.80E+Ol 1.OOE+OO MEAS + YES 
Ra-226 1. 36E+03 2.27E+02 < 7.18E+02 3.54E+02 1.00E+OO MEAS + YES 
Pb-214 5.92E+02 2.20E+01 < 7.1BE+Ol 3.52E+Ol 1.00E+00 MEAS + YES 
Annil 1.l1E+Ol 1. 99E+Ol < 6.59E+01 3.26E+01 9.39E-Ol MEAS + YES 
Bi-214 4.94E+02 2.17E+01 < 6.49E+Ol 3.17E+01 1. OOE+OO MEAS + YES 
Cs-137 8.17E+02 1. 93E+Ol < 3.40E+Ol 1.65E+Ol 9.9BE-Ol MEAS + YES 
Bi-212 4.32E+02 7.46E+Ol < 2.27E+02 1.lOE+02 1.00E+OO MEAS + YES 
Co-60 1.44E+03 1. 88E+Ol < 2.52E+01 1.20E+Ol 9.8BE-01 MEAS + YES 
K-40 1.19E+04 2.39E+02 < 2.24E+02 1.06E+02 1. OOE+OO MEAS + YES 
Am-241 2.65E+Ol 5.65E+Ol < 1. 87E+02 9.23E+Ol 1.00E+OO NET YES 
Co-57 -1. 29E+OO 6.72E+00 < 2.25E+Ol l.llE+01 9.1BE-01 NET YES 
Ce-144 -1.02E+Ol 5.39E+Ol < 1.BIE+02 B.8BE+01 9.22E-Ol NET YES 
Ce-141 2.60E+Ol 2.27E+Ol < 7.51E+Ol 3.69E+Ol 4.92E-Ol NET YES 
Se-75 -2.24E+Ol 1.16E+Ol < 3.99E+01 1.95E+Ol B.25E-Ol NET YES 
Cr-51 -2.94E+Ol 1. 49E+02 < 5.04E+02 2.46E+02 4.35E-01 NET YES 
1-131 7.58E+OO 1.3BE+02 < 4.64E+02 2.27E+02 5.67E-02 NET YES 
Sb-125 3.59E+Ol 2.33E+Ol < 7.66E+01 3.73E+Ol 9.7BE-01 NET YES 
Ag-IOBm l.l4E+OI 7.36E+OO < 2.42E+Ol l.l8E+Ol 9.99E-Ol NET YES 
Be-7 9.07E+Ol 1.03E+02 < 3.42E+02 1.67E+02 6.49E-Ol NET YES 
La-140 5.42E+01 8.82E+Ol < 2.95E+02 1. 44E+02 l.65E-OI NET YES 
Ru-I03 -2.14E+Ol l.27E+01 < 4.43E+Ol 2.15E+Ol 5.56E-Ol NET YES 
Ba-l40 5.74E+Ol 1. 52E+02 < 5.12E+02 2.4BE+02 1.65E-01 NET YES 
Cs-134 4.32E+Ol 2.52E+Ol < 8.28E+Ol 4.10E+Ol 9.70E-01 NET YES 
Ru-106 -7.93E+Ol 7.67E+01 < 2.65E+02 l.29E+02 9.39E-Ol NET YES 
Zr-95 -6.76E+03 2.38E+03 < 7.B5E+03 3.92E+03 6.97E-Ol NET YES 
Nb-95 -1.B5E+Ol 1.52E+Ol < 7.39E+01 3.62E+01 5.1BE-Ol NET YES 
Co-58 -1.57E+Ol 1.07E+01 < 3.76E+Ol l.S2E+Ol 7.22E-Ol NET YES 
Mn-54 -4.24E+OO 8.73E+OO < 3.00E+Ol 1.LI5E+Ol 9.29E-Ol NET YES 
Ag-llOm 2.16E+01 1.24E+Ol < 4.06E+Ol 1.96E+Ol 9.12E-Ol NET YES 
Fe-59 -4.03E+Ol 2.87E+01 < I.OOE+02 4.B6E+Ol 5.96E-Ol NET YES 
Page 009 

http:L5187-16.I.SF


--------------------------

L5187-16 analyzed by emrn1461 on 04/23/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
==================================:============================================ 

Zn-65 1.26E+Ol 3.83E+Ol < 1.28E+02 6.28E+Ol 9.l0E-Ol NET YES 
Sb-124 -l.36E+Ol l.56E+Ol < 5.78E+Ol 2.68E+Ol 6.82E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: 
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------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ..;;;L=5;..;,.1.::;,.87;;...-..;..17'---_________ Count by Date: __________ 
(If required) 

Client: Duratek Inc Delay Date: 
~==~-=---------------

(if required) 
Project: OTHER ENVIRON·DUR 

Sample Matrix: Soil 

Sample Description: BMS-A0300·17 

Collect Start Datemme: 

Collect Stop Datemme: ....::0:,.:=3..::-2:..;.1..,:-0;,,::3;.,..1:,.:=2:.:.,::0;,,::0________ 

Product: GAMMA SPECTROMETRY 

Required MDC(s): Cs-137,1.1; C0-60 .038 

CHEMISTRY INFORMATION 

LiguidData SolldlSedlmentlSoil 

Density: 
(if required) 

_____ g/mL Total Sample Weight: 
(If required) 

------g 

Total Sample Weight:
(if required) 

------9 Wet Weight: ------g 

Aliquot Weight: -------9 
Dry Weight: 

Aliquot Weight: 

------g 

{,p 2.0 !I 9VegetatlonIDrled Aquatic Animals Data 

Fllter/Smear Data Wet Weight: ------9 
Volume:

Dry Wei9ht: ------g 
Units:

Aliquot Weight: -----9 

Sample Geometry: 


Work Group ID: 1M? )777 Run ID: 


COUNTING INFORMATION 

Gamma spectromet~ Counting 

rrrttoj'
Count Datemme: 1~~trJe(11r DetNo.: ___ Spectrum No.: ______ 

\ 

Counted by: 

Recount Datemme: DetNo.: ___ Spectrum No.: ______ 

Counted by: 

FORM 305.1, Rev.18 

http:L=5;..;,.1.::;,.87


Framatome ANP DE&S 
Results Data Report 

Required MOC(s): Co-60,38;Cs-137,llOO; 

sample Id 
Client Id 
Site 
Conunents 
Client 
Project 
Start Date 
Collect Date 

LS187-17 
BMS-A0300-17 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

; 03/21/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

9 
g 
9 
kg 

pCi 

620.8 

620.8 
.6208 

WTSS 
SOILA.LIB 
EMPTY 

, ...... 
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-------------------------------------------------------------------------------

L5187-17 analyzed by EMM on 04/28/2003 
******************************************************************************* 

SEli:KER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5187-17 

Sample ID: SOIL/SEDI Duratek Inc 	 Code: 1187205 

---------------------------------------~-------------------------------------
Sampling Start: 03/21/2003 12:00:00 I Counting Start: 04/28/2003 17:27:37 
Sampling Stop: 03/21/2003 12:00:00 I Decay Time. 9.17E+002 Hrs 
Buildup Time. . O. OOE+OOO Hrs !/Live Time . . . 10000 Sec 
Sample Size .. .... 6. 21E-001 kg'" Real Time . . . 10011 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ... .1187205.spc 

Detector #: 5 (Canberra SN 6953483 Inst-l Detector #5) 
Energy(keV)= 0.27 + 0.661*Ch +-1.95E-07*ChA 2 + 7.21E-11*Ch A 3 04/28/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.00E+00*En A 3 02/28/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

===============================================:=====~========================== 

PEAK SEARCH RESUL'rS 
====;========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 	 52.49 79.77 9632 576 961 11368 156.08 NET< CL 
Wide Pk 

2 63.05 95.73 29 43 70 900 0.69 	 NET< CL 
3 74.63 113.24 433 44 64 822 1.16 a 
4 76.97 116.77 650 51 73 986 1. 23 b 
5 83.91 127.27 133 39 61 761 1.12 a 
6 87.08 132.06 290 41 61 761 1.12 b 
7 92.76 140.65 402 62 96 1369 1. 98 c Wide Pk 
8 105.41 159.77 27 37 60 732 0.55 NET< CL 
9 128.62 194.86 98 53 85 1151 1.17 

10 144.36 218.66 -15 42 69 877 0.38 NET< CL 
11 185.85 281.38 213 42 65 783 1. 24 a 
12 190.11 287.84 32 25 40 392 0.62 b NET< CL 
13 208.94 316.31 98 49 78 967 1. 45 
14 238.41 360.86 1486 49 50 512 1.18 a 
15 241. 52 365.57 301 43 65 718 1. 58 b 
16 259.26 392.38 14 33 55 549 0.37 NET< CL 
17 270.18 408.90 94 46 75 822 1. 20 
18 277.56 420.06 -2 32 52 501 0.08 NET< CL 
19 288.35 436.37 15 31 51 481 0.40 NET< CL 
20 295.04 446.49 465 34 44 382 1.15 a 
21 300.06 454.08 75 28 44 382 1.14 b 
22 327.66 495.80 45 37 60 564 1. 23 NET< CL 
23 338.21 511. 76 288 42 63 584 1. 21 
24 351. 62 532.04 880 47 61 543 1. 45 
25 409.70 619.87 -1 33 54 467 0.02 NET< CL 
26 462.75 700.07 85 34 53 449 0.95 
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-------------------------------------------------------------------------------

L5187-17 analyzed by EMM on 04/28/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- e.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 510.56 772.37 449 39 54 398 2.23 Wide Pk 
28 583.02 881.94 500 34 42 262 1. 70 
29 609.13 921. 43 619 34 39 244 1. 66 
30 661.48 1000.59 4706 72 37 243 1. 62 
31 702.25 1062.23 16 15 24 122 0.61 NET< CL 
32 726.96 1099.61 98 24 36 208 1. 58 
33 767.96 1161. 60 36 23 36 212 1.10 
34 794.80 1202.19 40 18 27 145 1. 54 a 
35 801. 79 1212.76 22 12 18 83 0.91 b 
36 860.48 1301. 49 42 23 36 202 0.95 
37 910.98 1377.86 342 27 33 184 1. 81 
38 968.61 1464.99 124 25 37 235 1.15 
39 1120.09 1694.02 175 26 36 184 2.37 
40 1173.03 1774.06 1412 42 32 161 1. 86 
41 1237.99 1872.26 64 20 30 129 1. 95 
42 1332.36 2014.90 1299 38 21 73 2.06 
43 1377.19 2082.68 31 12 17 48 1. 28 
44 1460.59 2208.72 1659 42 17 44 2.08 
45 1508.83 2281.63 12 9 14 33 0.82 NET< CL 
46 1587.92 2401.14 44 12 16 46 2.46 
47 1729.87 2615.60 12 9 13 28 0.79 NET< CL 
48 1764.30 2667.61 128 13 10 16 2.06 
49 2204.06 3331.64 40 9 10 16 3.64 Wide Pk 
50 2614.59 3950.90 220 16 8 11 2.66 
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L5187-17 analyzed by EMM on 04/28/2003 
******************************************************************************* 

SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . EMPTY05.BKG (BKG Framatome ANP) 

=============================================~================================= 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 52.49 -9632 576 961 -8413 577 962 NET<CL 
2 63.05 29 43 70 2 43 71 NET<CL 
3 74.63 433 44 64 409 44 65 
4 76.97 650 51 73 636 51 73 
5 83.91 133 39 61 121 39 62 
6 87.08 290 41 61 278 41 62 
7 92.76 402 62 96 321 62 98 

10 144.36 -15 42 69 -29 42 69 NET<CL 
11 185.85 213 42 65 159 42 67 
13 208.94 98 49 78 92 49 78 
14 238.41 1486 49 50 1457 49 52 
20 295.04 465 34 44 446 34 45 
23 338.21 289 42 63 288 42 63 
24 351.62 880 47 61 843 47 62 
27 510.56 449 39 54 214 39 60 
28 583.02 501 34 42 487 34 43 
29 609.13 619 34 39 595 35 40 
32 726.96 98 24 36 94 24 36 
35 801. 79 22 12 18 12 12 19 NET<CL 
36 860.48 42 23 36 42 23 36 
37 910.98 342 27 33 330 28 34 
38 968.61 124 25 37 119 25 37 
39 1120. 09 175 26 36 171 26 36 
40 1173.03 1412 42 32 1410 42 32 
43 1377.19 31 12 17 30 12 17 
44 1460.59 1659 42 17 1638 42 18 
46 1587.92 44 12 16 45 12 17 
48 1764.30 128 13 10 123 13 11 
50 2614.59 220 16 8 203 16 11 
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15187-17 analyzed by EMM on 04/28/2003 
*******~*********************************************************************** 

SEEKER LIB R A R Y SEA R C H RES U 1 T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. .... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 2.00 I Decay Limit (Halflives) . .. . 8.0 
Minimum Score ... .. 0.50 I Decay Correction.. ... .. ON 

=====;========================================================================= 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE. FLAG 


3 74.63 409 Pb-212 255 5 of 6 100.00 1. 00 
Tl-208 14 7 of 9 96.39 0.96 
Pb-214 130 5 of 7 98.65 0.99 
Tl-208 25 7 of 9 96.39 0.96 

4 76.97 179 Pb-214 234 5 of 7 98.65 0.99 Split 
55 76.97 457 Pb-212 457 5 of 6 100.00 1.00 AutoAdd 

5 83.91 121 Tl-208 14 7 of 9 96.39 1. 46 
6 87.08 18 Cd-109 1 of 1 100.00 1.50 Split 

54 87.08 261 Pb-212 261 5 of 6 100.00 1.50 AutoAdd 
7 92.76 223 Th-234 1 of 2 58.74 0.59 Split 

53 92.76 98 AcTh-228 98 10 of 36 77.20 0.77 AutoAdd 
9 128.62 98 AcTh-228 94 10 of 36 88.94 1. 39 

11 185.85 159 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 100.00 1. 00 

13 208.94 92 AcTh-228 126 10 of 36 94.22 1. 44 
Np-239 o of 0 0.00 Decay 

14 238.41 1457 Pb-212 1923 5 of 6 100.00 1. 00 
15 241.52 301 Pb-214 208 5 of 7 100.00 1.50 

La-140 1 of 15 0.40 0.00 LowScore 
17 270.18 94 AcTh-228 88 10 of 36 86.94 1. 37 
20 295.04 446 Pb-214 502 5 of 7 100.00 1. 50 
21 300.06 75 Pb-212 100 5 of 6 100.00 1. 50 
23 338.21 288 AcTh-228 234 10 of 36 85.50 1. 36 
24 351. 62 843 Pb-214 817 5 of 7 100.00 1. 50 
26 462.75 9 Sb-125 1 of 8 13.67 0.64 Split 
52 462.75 76 AcTh-228 76 10 of 36 86.94 1.37 AutoAdd 
27 510.56 81 Annil 1 of 1 100.00 1.50 Split 
51 510.56 134 TI-208 134 7 of 9 97.07 1.47 AutoAdd 
28 583.02 487 TI-208 484 7 of 9 97.07 1. 47 
29 609.13 595 Bi-214 731 7 of 33 90.27 1. 40 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc o of a 0.50 

30 661. 48 4706 Cs-137 1 of 1 100.00 1. 50 
1173SEsc o of 0 0.50 

32 726.96 94 8i-212 1 of 13 81.10 0.81 
33 767.96 37 8i-214 59 7 of 33 97.04 1. 47 

Pa-234 1 of 2 26.32 0.76 
34 794.80 40 AcTh-228 56 10 of 36 94.22 1. 44 

Cs-134 1 of 9 46.67 0.97 
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L5187-17 analyzed by EMM on 04/28/2003 
=========;===================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

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

36 860.48 42 Tl-208 56 7 of 9 100.00 1. 50 

37 910.98 330 AcTh-228 279 10 of 36 86.94 1. 37 

38 968.61 119 AcTh-228 190 10 of 36 94.22 1. 44 


Sb-124 1 of 13 1. 04 0.01 LowScore 
39 1120.09 171 Bi-214 135 7 of 33 88.23 1. 38 
40 1173.03 1410 Co-60 1414 2 of 2 100.00 1. 50 

Cs-Sum 1 of 6 16.67 0.17 LowScore 
41 1237.99 64 Bi-214 50 7 of 33 88.23 1. 38 
42 1332.36 1299 Co-60 1295 ,.? of 2 100.00 1. 50 
43 1377.19 30 Bi-214 33 "7 of 33 90.27 1. 40 
44 1460.59 1638 K-40 1 of 1 100.00 1. 50 
46 1587.92 45 AcTh-228 26 10 of 36 83.13 1. 33 .,48 1764.30 123 Bi-214 104 of 33 88.23 1. 38 

49 2204.06 40 Bi-214 29 7 of 33 85.23 1. 35 

50 2614.59 203 Tl-208 219 7 of 9 97.07 1. 47 
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L5187-17 analyzed by EMM on 04/28/2003 
*******.************************************************************************ 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5187-17 

Sample ID: SOIL/SEDI Duratek Inc Code: 1187205 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/28/2003 17:27:37 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. 9.17e+002 Hrs 
Buildup Time .. O.OOe+OOO Hrs Live Time . . 10000 Sec 
Sample Size . . 6.21e-001 kg Real Time .. 10011 Sec 
Collection Efficiency 1. 0000 Spectrum File .1187205. spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Efficiency File: WT5SS005.EFF (450 ml Sand in a WAT5 1.6 g/cc) 
Eff.=1/[5.46E-03*En A -3.56E+00 + 1.55E+02*En A 6.66E-Ol] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5187-17.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 8.57E+02 + 2.90E+Ol * 
74.81 I. D. 
77.12 I. D. 
87.30 I. D. 

238.63 8.60E+02 +- 2.92E+01 6.25E+01 +* 
300.09 6.69E+02 +- 2.48E+02 8.01E+02 + 

Pb-214 Average:x 7.54E+02 +- 3.28E+01 * 
77.11 I. D. 

241. 98 1.07E+03 +- 1. 53E+02 4.70E+02 +* 
295.21 7.00E+02 +- 5.38E+01 1. 44E+02 +* 
351.92 7.64E+02 +- 4.30E+01 1.14E+02 +* 

Tl-208 :x 7.40E+02 +- 3.82E+Ol * 
84.90 I. D. 

510.84 I. D. 
583.14 7.58E+02 +- 5.30E+01 1.37E+02 +* 
860.37 5.65E+02 +- 3.12E+02 1. 02E+03 + 

2614.66 7.25E+02 +- 5.60E+01 8.67E+01 +* 
Cd-109 88.03 I. D. 
Th-234 92.59 1.03E+03 +- 4.98E+02 1. 64E+03 + 
AcTh-228 Average:x 6.95E+02 +- 4.54E+Ol * 

129.08 7.26E+02 +- 3.90E+02 1. 28E+03 + 
209.28 5.11E+02 +- 2.69E+02 8.84E+02 + 
270.23 7.42E+02 +- 3.66E+02 1.20E+03 + 
338.32 8.31E+02 +- 1. 21E+02 3.70E+02 +* 
463.00 6.95E+02 +- 4.39E+02 1. 44E+03 + 
794.70 4.97E+02 +- 2.22E+02 7.16E+02 + 
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L5187-17 	analyzed by EMM on 04/28/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

911.07 	 7.53E+02 +- 6.29E+01 1.62E+02 +* 
969.11 4.72E+02 +- 9.94E+01 3.05E+02 +* 

1588.00 1.17E+03 +- 3.16E+02 9.38E+02 +* 
93.35 r. D. 

Ra-226 186.22 1.11E+03 +- 2.96E+02 9.49E+02 +* 
Sb-125 Average:K 7.34E+00 +- 3.50E+01 

463.38 	 3.54E+01 +- 2.34E+02 7.81E+02 LL UOC­
427.89 N 6.71E+00 +- 3.54E+01 1.20E+02 "If n 

Annil 511.00 3.73E+01 +- 3.16E+01 1.04E+02- + 
Bi-214 Average:K 6.62E+02 +- 3.07E+01 * 

609.31 	 6.22E+02 +- 3.62E+01 8.73E+01 +* 
768.36 4.09E+02 +- 2.55E+02 8.37E+02 + 

1120.29 8.21E+02 +- 1.24E+02 3.63E+02 +* 
1238.11 8.37E+02 +- 2.57E+02 8.08E+02 +* 
1377.67 6.03E+02 +- 2.39E+02 7.50E+02 + 
1764.49 7.65E+02 +- 8.02E+01 1.51E+02 +* 
2204.22 9.08E+02 +- 1.98E+02 5.10E+02 +* 

Cs-137 661.65 2.84E+03 +- 4.35E+01 4.67E+Ol 	 +* 
Bi-212 727.17 4.34E+02 +- 1.10E+02 3.43E+02 	 +* 
Co-60 	 Average:K 1.07E+03 +- 2.25E+01 * 

1173.22 1.07E+03 +- 3.22E+01 5.12E+01 +* 
1332.49 1.07E+03 +- 3.16E+01 3.67E+01 +* 

K-40 1460.81 1.33E+04 +­ 3.41E+02 3.21E+02 +* 
Am-241 59.54 N 4.22E+01 +- 6.34E+01 2.11E+02 X 

Co-57 122.06 N-7.25E-01 +­ 9.79E+00 3.30E+01 K 

Ce-144 133.54 N 3.78E+01 +­ 7.53E+01 2.52E+02r K rbase 
Ce-141 145.44 N 2.64E+01 +­ 4.08E+01 1.36E+02 K 

Se-75 264.65 N-2.99E+01 +­ 1. 93E+01 6.64E+011 x lbase 
Cr-51 320.08 N 2.94E+02 +­ 2.38E+02 7.89E+02 K 

1-131 364.48 N-3.80E+02 +­ 3.15E+02 1. 09E+03 K 

Ag-108m 433.93 N-3.29E+01 +­ 1.26E+01 4.44E+01 K 

Be-7 477.59 N-1.21E+02 +­ 1. 85E+02 6.33E+02 K 

La-l40 487.03 N 1. 56E+02 +­ 1.93E+02 6.44E+02 K 

Ru-l03 497.08 N 2.25E+01 +­ 2.28E+01 7.61E+01 K 

Ba-HO 537.32 N 8.04E+01 +­ 3.16E+02 1.07E+03 K 

Cs-134 604.70 N-8.10E+00 +­ 1.12E+01 3.89E+011 x 1base 
Ru-106 621. 84 N-1. 66E+02 +­ 1.09E+02 3.85E+02 K 

Zr-95 724.18 N-9.22E+01 +­ 5.00E+01 1.81E+02L x LHROI 
Nb-95 765.79 N-3.08E+01 +­ 3.33E+01 1.15E+02P K PIC 
Co-58 810.76 N 7.71E+00 +­ 1. 50E+01 5.08E+01 K 

Mn-54 834.83 N 3.51E+01 +­ 1. 23E+01 3.91E+01 K 

Ag-110m 884.67 N 1.24E+01 +­ 1.63E+01 5.51E+01 K 

Fe-59 1099.22 N-7.33E+01 +­ 4.17E+01 1.50E+02 K 

Zn-65 1115.52 N 1.45E+01 +­ 5.37E+01 1.80E+02P K PIC 
Sb-124 1691.02 N-2.73E+01 +- 1. 74E+01 7.28E+01 K 

MEASURED TOTAL: 2.35E+04 +- 1.55E+03 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 
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-------------------------------------------------------------------------------

L5187-17 analyzed by EMM on 04/28/2003 
======~======================================================================== 

UNKNOWN/SUM or ESCAPE PEAKS 
================================================================================ 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
===========================================::=================================== 

1 52.49 79.77 -8413 577 962 11368 156.08 Deleted 
2 63.05 95.73 2 43 71 900 0.69 Deleted 
8 105.41 159.77 27 37 60 732 0.55 Deleted 


10 144.36 218.66 -29 42 69 877 0.38 Deleted 

12 190.11 287.84 32 25 40 392 0.62 Deleted 

16 259.26 392.38 14 33 55 549 0.37 Deleted 

18 277.56 420.06 -2 32 52 501 0.08 Deleted 

19 288.35 436.37 15 31 51 481 0.40 Deleted 

22 327.66 495.80 45 37 60 564 1. 23 Deleted 

25 409.70 619.87 -1 33 54 467 0.02 Deleted 

31 702.25 1062.23 16 15 24 122 0.61 Deleted 

35 801.79 1212.76 12 12 19 83 0.91 Deleted 

45 1508.83 2281.63 12 9 14 33 0.82 Deleted 

47 1729.87 2615.60 12 9 13 28 0.79 Deleted 


============================================;================;================== 
NET/MDA PEAK RESULTS 

================================================================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

56 59.54 90.42 24N 35 58 668 1.13 NET< CL 
57 122.06 184.94 -3N 36 60 720 1.18 NET< CL 
58 133.54 202.30 18N 36 59 690 1.19 NET< CL 

RBase 
59 145.44 220.29 27N 42 68 857 1. 20 NET< CL 
60 264.65 400.54 -SIN 33 55 566 1. 29 NET< CL 

LBase 
61 320.09 484.36 35N 28 46 385 1. 32 NET< CL 
62 364.49 551. 50 -33N 27 46 392 1. 36 NET< CL 
63 427.91 647.40 5N 26 43 345 1. 40 NET< CL 
64 433.95 656.53 -77N 29 50 431 1.41 NET< CL 
65 477.62 722.56 -19N 28 47 383 1. 44 NET< CL 
66 487.06 736.84 21N 26 43 313 1. 44 NET< CL 
67 497.11 752.04 24N 24 39 265 1. 45 NET< CL 
68 537.36 812.90 6N 22 36 226 1. 48 NET< CL 
69 604.76 914.81 -16N 22 37 230 1. 52 NET< CL 

LBase 
70 621. 90 940.74 -31N 20 34 202 1. 54 NET< CL 
71 724.14 1095.34 -49N 27 47 201 1. 61 NET< CL 

LHRoi 
72 765.77 1158.29 -26N 28 46 276 1. 63 NET< CL 

PIC 
73 810.76 1226.32 9N 17 28 148 1. 66 NET< CL 
74 834.84 1262.73 54N 19 29 152 1. 68 
75 884.71 1338.14 13N 17 28 141 1. 71 NET< CL 
76 1099.15 1662.37 32N 18 31 170 1. 86 NET< CL 
77 1115.47 1687.04 9N 34 55 293 1. 87 NET< CL 

PIC 
78 1691. 04 2556.94 -9N 6 11 21 2.25 NET< CL 
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L5187 17 analyzed by EMM on 04/28/2003 
******~************************************************************************ 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

***********************************************~******************************* 

Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/21/2003 12:00:00 Counting Start: 04/28/2003 17:27:37 
Sampling Stop: 03/21/2003 12:00:00 Decay Time. . 9.17E+02 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 10000 Sec 
Sample Size .. .... 6.21E-01 kg Real Time . . 10011 Sec 
Collection Efficiency . . 1.0000 Spectrum File .1187205.spc 

Detector #: 5 
Energy(keV)= -0.27 + 0.661*Ch + 1.95E-07*ChA 2 + -1.95E-07*Ch A 3 04/28/2003 
FWHM(keV} 1.06 + 0.004*En + 6.14E-04*EnA2 + 6.14E-04*EnA 3 02/28/2003 

Where En = Sqrt(Energy in keV} 

Efficiency File: ....WT5SS005.EFF (450 ml Sa~d in a WAT5 1.6 g/cc) 
Eff.=1/[ 5.46e-03*EnA-3.56e+00 + 1.55e+02*EnA 6.66e-01] 02/06/1998 

Library File: SOlLA.LIB LSF File: L5187-17.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================;=:================================ 
Pb-212 8.58E+02 2.90E+01 < 6.25E+01 3.04E+Ol 1.00E+00 MEAS + YES 
Pb-214 7.54E+02 3.28E+Ol < 1. 14E+02 5.59E+01 1. OOE+OO MEAS + YES 
Tl-208 7.40E+02 3.82E+01 < 8.67E+01 3.85E+Ol 1. OOE+OO MEAS + YES 
Th-234 1. 03E+03 4.98E+02 < 1. 64E+03 8.12E+02 1.00E+00 MEAS + YES 
AcTh-228 6.95E+02 4.54E+Ol < 1.62E+02 7.79E+01 1.00E+00 MEAS + YES 
Ra-226 1.11E+03 2.96E+02 < 9.49E+02 4.65E+02 1.00E+00 MEAS + YES 
Sb-125 7.34E+00 3.50E+01 < 1. 20E+02 5.80E+01 9.74E-01 MEAS + YES 
Annil 3.73E+01 3.16E+Ol < 1.04E+02 5.15E+Ol 9.30E-Ol MEAS + YES 
Bi-214 6.62E+02 3.08E+01 < 8.73E+01 4.22E+01 9.99E-Ol MEAS + YES 
Cs-137 2.84E+03 4.35E+Ol < 4.67E+01 2.25E+01 9.98E-01 MEAS + YES 
8i-212 4.34E+02 1.10E+02 < 3.43E+02 1.65E+02 1. OOE+OO MEAS + YES 
Co-60 1.07E+03 2.25E+01 < 3.68E+01 1. 73E+Ol 9.86E-Ol MEAS + YES 
K-40 1.33E+04 3.41E+02 < 3.21E+02 1.50E+02 1. OOE+OO MEAS + YES 
Am-241 4.22E+01 6.34E+01 < 2.11E+02 1. 03E+02 1.00E+00 NET YES 
Co-57 -7.25E-01 9.79E+00 < 3.30E+01 1.61E+01 9.07E-01 NET YES 
Ce-144 3.78E+01 7.53E+01 < 2.52E+02 1. 23E+02 9.11E-01 NET YES 
Ce-141 2.64E+01 4.08E+01 < 1.36E+02 6.66E+01 4.42E-01 NET YES 
Se-75 -2.99E+01 1.92E+01 < 6.64E+01 3.24E+01 8.01E-01 NET YES 
Cr-51 2.94E+02 2.38E+02 < 7.89E+02 3.83E+02 3.84E-Ol NET YES 
I-131 -3.80E+02 3.16E+02 < 1.09E+03 5.30E+02 3.69E-02 NET YES 
Ag-108m -3.29E+01 1. 26E+01 < 4.44E+01 2.16E+01 9.99E-01 NET YES 
8e-7 -1.21E+02 1. 85E+02 < 6.33E+02 3.08E+02 6.09E-01 NET YES 
La-140 1. 56E+02 1.93E+02 < 6.44E+02 3.12E+02 1.26E-01 NET YES 
Ru-103 2.25E+01 2.28E+01 < 7.61E+01 3.68E+01 5.10E-01 NET YES 
Ba-140 8.04E+01 3.16E+02 < 1.07E+03 5.17E+02 1.26E-01 NET YES 
Cs-134 -8.10E+00 1.12E+01 < 3.89E+01 1. 88E+01 9.65E-01 NET YES 
Ru-106 -1. 66E+02 1.08E+02 < 3.85E+02 1.85E+02 9.30E-01 NET YES 
Zr-95 -9.22E+01 5.00E+01 < 1.81E+02 8.78E+01 6.61E-01 NET YES 
Nb-95 -3.08E+01 3.33E+01 < 1.15E+02 5.57E+01 4.69E-Ol NET YES 
Co-58 7.71E+00 1.50E+01 < 5.08E+01 2.43E+01 6.88E-01 NET YES 
Mn-54 3.51E+01 1.23E+Ol < 3.91E+01 1. 86E+01 9.19E-01 NET YES 
Ag-110m 1. 24E+01 1. 63E+Ol < 5.51E+01 2.63E+01 8.99E-01 NET YES 
Fe-59 -7.33E+01 4.17E+01 < 1.50E+02 7.19E+01 5.52E-01 NET YES 
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---------------------------

L5187-17 analyzed by EMM on 04/28/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Zn-65 1.44E+Ol 5.37E+Ol < 1.80E+02 8.79E+Ol 8.97E-Ol NET YES 
Sb-124 -2.73E+Ol 1.74E+Ol < 7.28E+Ol 3.23E+Ol 6.44E-Ol NET YES 

PERFORMED BY: 

REVIEWED BY: 
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DURATEK, INC. 

DATA PACKETS 


Samples 

L5445-0 1 - L5445-15 


and Calibrations 


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 
(ENVIRONMENTAUBIOASSAY SAMPLES) 

Client Name: Duratek-Bristol Myers Squibb Name/Address of Client Representative: 


Client Purchase Order/Contract: (Person{s) who should receive the results) __________________________ 


Date of Shipment: 


Program: REMP 0 Non-REMP 0 Phone: Fax: 


Requested Turnaround Time (TAT): o Standard o Rush (COST MULTIPLIER MAY APPLV) 

Working Days (SPECIFY NUMBER) 

QuarterlyRadiological Analyses (Check All That Apply) 
Composite 

Collection Period " " ~ 

0 z 
:lC w 
~ 

0:: 
< 
~ LSN Sample Type 

Station and 
Description 

(All DateslTimes Must Reflect EST or EDT) 

Start Date Stop Date Mid-point Date 
(If Applicable) (Required) (If Applicable) 

~ £i £i~L. "­
C 

~ 
:::> C >. tti :;>. III :::> >. III0 III (I) 0 0 III ~ 0 0 ro Q) 0 

:E 0 >­ :r: :E 0 :r: :E 0 >­ :r: 

Total 
Sample 
Amount 
Shipped 

(Sped!\! Units) 

!.£!!.e.G)
<tal 
en '" 

'(~ ~ 

~ 
I;§ 

.... 
'" m 
~§ :r; 

~ 
cS Q

'" -' .!; -J :;;:
It) E 

~'" 10 E ",e;; "'". I~~~ <b '" i."; a.o"'~ ·z u..C.!> 

i 
.... a5 
",M
NN, . 
0.:::> 
za.. 

;?:'I;§ ~~"" ~IiI.~ i - 0 
!f! ~f-

g '" E ~,~~<D 

~.... .,. c»a> ~~",,,, gj Q;.,,0> 
&~ <I> ~ 0 ~ I!! IE 5ex: (Jlf- ::l::l 

e 
I!; 
s.. >;
'" l3" i al ~ ~c» EoS! '1 l' ~ 

j ,! ~I;;,~ 
13 03 5348-01 soil BMS-E0200-21 03 26 03 12:00 X 

13 03 5348-02 soil BMS-E0200-55 03 26 03 12:00 X 

13 03 5348-03 soil BMS-E0200-116 03 26 03 12:00 X 

13 03 5341Hl4 soil BMS-E0200-129 03 26 03 12:00 X 

13 03 5348-0S soil BMS-E0200-135 03 26 03 12:00 X 

13 03 5348--06 soil BMS-E0200-180 03 26 03 12:00 X 

13 03 5348-07 soil BMS-E0200-260 03 26 03 12:00 X 
f-~ 

13 03 5348-08 soil BMS-E0200-281 03 26 03 12:00 X 

13 03 5348-09 soil BMS-E0200-362 03 26 03 12:00 X 
f-f- I ­

13 
~ 

03 
.... f.. 

5348-10 soil BMS-E0200-371 03 26 03 12:00 X 

13 03 5348-11 soil BMS-E0200-402 03 26 03 12:00 X 
.~.. 

RA-226(A) 

RAOIUMA_EPA 

RA-226 (PROC. 1300) APR 1 72003 
RA-228_EPA (PROC. 1311) 

1-131LL (BETA/GAMMA) 

1-131LL (GAS PROPORTIONAL) 

OTHER 

DESELF 605.1, REV. 13 (Major) 



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

Client Name: Duratek-Bristol Myers SqUibb Name/Address of Client Representative: Pa::.:u:,:I.=E:.;:,iIy'--______________ 


Client Purchase Order/Contract: _______________ (Person(s) who should receive the results) ________________ 


Date of Shipment: 


Program: REMP 0 Non-REMP 0 Phone: Fax: 


Requested Turnaround Time (TAT): o Standard 0 Rush (COST MULTIPLIER MAY APPLY) 

Working Days (SPECIFY NUMBER) 

QuarterlyRadiological Analyses (Check All That Apply) 
Composite 

Collection Period "<t ~ 

(All DateslTimes Must Reflect EST or EDT) <1.i ~ t? 

j 1$ 
l:: 
CI"lStart Date Stop Date Mld-polnt Date "" 0 S 

(If Applicable) (Required) (If Applicable) Total ~ I~ ~ I~istil0 Sample j !l?: ,~ ,~ Ii t lil z ~ . ~ ~ g "'II:Q. ~ ~ ~ ~ 
ON 

~-~ .& E,~Amount « III -' m::.:: ; ,r. ., .. .!:: -' ~"" !\!~ "".g E~c:: ,£; ... :g '"E (i!jC') ~Im Oli .~ g :: t'>"i'w « Station and c >. ro 5 c >. co 5 'E ro ::> Shipped ~'" ",,,,~ N,," N"" .co 'l'N c: N '" 
! ~~ 0 III 0 0 II) 0 0 ~ 0 ~:f .;, ~ ;~ !!! • L; ±lh: 

(Spedly Units) e& '" ~ .r::- j~ ~ LSN Sample Type Description ::i! 0 ::: J: ::i! 0 '" >- J: ::i! 0 -:- J: <!) 'Z u..(!) -:i:.~ cl.Q ~1 Cl-a. ~ /lJiJ ~-:!; =>.r:- 0 0.0 lQo 
13 03 5348-1112 soil BMS-E0200-552 03 26 03 12:00 X 

13 03 5348-13 soil BMS-E0200-592 03 26 03 12:00 X 

. - ­

13 03 5348-14 soil BM5-E0200-658 03 26 03 12:00 X 

1­

13 03 5348-15 soil BM5-E0200-693 03 26 03 12:00 X 

f--. 


13 03 5348-16 soil BM5-E0200-726 03 26 03 12:00 X 

-~-.- ­r-- c-­

1 

. ­

~.- -~ ~-- _. -- -c-------- -.--l-I- .- c-I- .­

- r--­
..- -_.-- .-r-' f-- :--1-r-­

. ­-

RA-228 (PROC. 1300) 

RA·228_EPA (PROC. 1311) 

LL (BETA/GAMMA) 

LL (GAS PROPORTIONAl) 

DESELF 605.1. REV_13 (Major) 



FRAMATOME ANP ENVIRONMENTAL LABORATORY SAMPLE SUBMISSION FORM 
• (10 CFR 50/61 SAMPLES) 

Client Ni-me: . ~~J ~~to\. \'t1~ru ~ Name/Address of Client Representative: Pa.ul t'iu....-0
Client Purchase Order/Contract No.: r (Person(s) who should receive the results) 

Date of Shipment: 

Phone#: -L__L-_____________ Fax#: ~-L_________________Shipping Method: 


Requested Turnaround Time: o Standard o Rush (cost multiplier may apply) Radiological Analyses (Check All That Apply) Qua1erly 

~Working Days (specify number) o Routine 10 CFR 61 =D, E, F, G. H, I, K.. M, N, P, Q, S, T 

Collection Period 

(All DatestrlIOOS Must Rellecl EST or EDT) 


Please check box below to indicate \he date to decay results 

Reporting 2 ~ §: E

plart Date ~lopDale Mid·Poinl Date !lIn:Total Units 

If Applicable) 0 Required) 0 If Applicable) 0 Sample for ~ jl ~~ I
~ g~ Amount Results •• ~ Iir t'I"):

ci N Nc ~ ~ z Shipped (pCi/ §:ii;: 8-.e i:;: @:~ alE 
iii: :!l:;: i(6iA:9J .c ~H;; I§: 

J ~!J g.!l! ~ ,.. ~ ij ~ ~! as: ~:;: "'~ ~.~ 
(.) "":g li Location and Sample Type :0 :::I ::> c g (Specify Specify ;I'" ~"8j ~"i Q) ~ <1l 0 0 g !Ii ~ .~.~ l I i@Ii ~Z i .~~ .o~ ~-~ .~ li i0 N.i!,

;!: :z: ~~S ::= .3 >- E-lABLSN Description and/or Comments ::= 0 ~ :I: ::= >- ~ 0 ~ :z: Units) Units) ~S "' .... tt za. b) i=. ::!> ..... 

'; '..". " r~iAl Ilk \3 60 rQ5=-l-O BIYtS-fozro- 21 ~ 2G 03 \'l.:.d I.;~ 1", l{,. • r···· 

Ilf lQS.:t-\ §"5 I';' >Ix I· 
., 

" 

!/~ \'\5+'2- \\G ~ 
r~ , 

i" 
.. 

!l~l A~3 \2,0,. X 
2D RS:}-4 X 

i': 

''bS" t; I , . ,
17.\ R5:J.5' 1%0 ~ , 

'1Z, \C\'S+G 200 I'" 
j 

!2~ ~\ 'A.il"5l=l 

24 lqs+~ 'a62 X 


Z5 lQ,5~ 3:t1 ~ 
i)" it £:, hLJ \C\5SO .... 1..\02- II 0\1 1, .. k 

- .._- .. , - - _ .._- ,- 1.. - ..__ -- -- -- - '----- ­

CHAIN OF CUSTODY FrElt)· TREATMENTICOMMIaNTS E-lAB "ACCEPTANcE"STAMP I 
Collected By: Phone Number: ( ) 

B'f\. 't )1.& \03.:f-£nt~ ~tv l.lt<f;'Relinquished By: OatefTime: 

Received By: Oatemme: I.t\ \=Y\~ 
E-LAB Comments: C~;;Z _604£5 - ·~1~'o3 
Anlot#: 

FORM 605.2, Rev. 14 L-63U8 



FRAMATOME ANP ENVIRONMENTAL LABORATORY SAMPLE SUBMISSION FORM £Q CFR 50/61 SAMPLES) 

Client Name: :J>>>>xntu. I ~~ l M -~tM Ltl~b Name/Address of Client Representative: e\Ul ~Jl.. 
Client Purchase Order/Contract No.: 

I V 
(Person(s) who should receive the results) o 

Date of Shipment: 

Shipping Method: Phone #: --L-~L..-_______ Fax#: ~~_________ 

Requested Turnaround Time: o Standard o Rush (cost multiplier may apply) Radiological Analyses (Check All That Apply) 
Working Days (specify number) o Routine 10 CFR 61 = D, E, F, G, H, I, K" M, N, P, Q, S, T c: 

Collection Period 
(All DateslTimes Must Reflee! EST or EDT) 

Please check box below to indicate the date to decay results ~ 
Reporting 2:J: E12:Total Units <II~id-Point Date '"l>:~tartDate ~topDate .~ ~ CD '" € 

CD If Applicable) 0 Required) 0 If Applicable) 0 Sample for 2!f;j 2: 1"8 gl I§: g"0
CD 

0 Amount Results .~ ~ I~"8 0 0 ~~ ~~ 
0 0 c: z -§: -:;:0 ~§: ~ Shipped (pCiI ::l~ l
1:: .!!! .,., ~..."t50 :g ~ 

.c .s::: 
~ 

~i 
0 

§:@ il ~- 5:g :1::,;:'" - .--'" !'f:,;: ...,5l E~ I
~ ·0

"0 CD 1:: 1:: §;:; '~ x :g~~ Q) Location and Sample Type >- to :::I >- to 5 >- :::I (Specify Specify N ..... ::1<£ li!l~ ~!:!.!!! CD 0 Q) 0 CD 0 0 Q) 0 0 iN 0 lll~ ~ ~ ~~ cIo"'i' .J: .. cb'~::::;: ;: '" ::::;: I ::::;: 0 I ::::;: 0 I ~~ .......- ~;S ~~ ~~ Q. Q. .", ?J; {3.:; ... 0 ~ .... U> ~
C3 -' >- E-lABLSN Description and/or Comments 0 '" >- '" >- '" >- Units) Units) ~2 of<.'l ." 

"'". '-0 lQB \q~ I~\'l'\S-£D) l)O ,£52 03 2b 03 ~ 'j.!1 ~~ 
t. .... ..loc::.9:')r:tx 5<\2 i'I­

.. ..z>i \~5<2~ <05% ~ 


I?J> R5~ fii3 ~ 
,. 


i ..Ii10'2- ...... It il \QS5 ~G ~ " ~ I· 

. 
\I 

CHAIN OF CUSTODY FI.ELD TREATMENT/COMMENTS E-LA8 "ACCEPTANCE" STAMP I 
Collected By: Phone Number: ( ) '1\,\\'0~ ~d Gms u.'~\Q3
Relinquished By: DatelTime: 

Received By: Datemme: l\\\)\~ ~\--n 
E-LAB Comments: '-\\'1.&\~ ':>.J-. .... 5bL\b 

.....
Anlot#: 

FORM 605.2. Rev. 14 



· 
 Duratek, Inc.CHent: Duratek, Inc 
1009 Commerce ParkCHAIN OF CUSTODY RECORD Project: Bristol-Myers Squibb Oak Ridge, TN 337830 

FRAMATOiv.1O 
- ACCF··BMS OO~ DuratekPurchase Order # 15313 Project Manager: Paul Ely 

(732) 519-3341-BMS Office 
APR 182003 (865) 425-4590-Duratek Office 

(865) 414-1973-ceU 
Samples Collected by MVI'i( . . 6/-11lJ. 
Betty & Doug I\ios, Don Schumaker 

.... &&-."" .... " ... ­
Q) 

E 
:p ~ 
"0 .~ c.c: '0 I!! I{l::::J RJ ~ Q) ~c.u - RJ RemarksSample ID J!!e ~ .8 .5 E ~Qc.RJ .~ Q) 

II)2 E c: .... E.B E LSN 
RJ ::::J c:RJ ~ RJ Z:" 1 

"0 ~a E c. c: 8 (!) 

BMS-E0200-21 3/26/03 Std s N/A 1 X ~"I t- O" Soil Sample !X19S70 

BMS-E0200-55 3/26/03 Std S N/A 1 X Soil Sample X19S" 71 
BMS-E0200-116 3/26/03 Std 5 N/A 1 X Soil Sample IX19S7;;L 
BMS-E0200-129 3/26/03 Std S N/A 1 X Soil Sample XIrS73 
BMS-E0200-135 3/26/03 Std S N/A 1 X Soil Sample >II'1J'- 7'/ 
BMS-E0200-180 3/26/03 Std S N/A 1 X Soil Sample XJ9r7J'­
BMS-E0200-260 3/26/03 Std S N/A 1 X Soil Sample XI9'J-76 
BMS-E0200-281 3/26/03 Std S N/A 1 X Soil Sample X?r;J-77 
BMS-E0200-362 3/26/03 Std S N/A 1 X Soil Sample XI(jJ-7t3 
BMS-E0200-371 3/26/03 Std S N/A 1 X Soil Sample ilf/J-79 
BMS-E0200-402 3/26/03 Std S N/A 1 X I; II Soil Sample XI?Jl30 

Date: Time: Received by: Relinquished by: Date: Time: Received 

- by:/~ ~-/7-o3 / {].1'0 FRAMIITOME _ 
Relinquisbed by: Date: Time: Received by: Date: Tim : Al~~inarks: ,~ 

Ar 
'~ter, M-~ 

Me 
/\~/c ­

~~\1\ 

http:FRAMATOiv.1O


Client: Du~tek, Inc Duratek, IDC. 

1009 Commerce ParkCHAIN OF CUSTODY RECORD Project: Bristol-Myers Squibb Oak Ridge, TN 337830
FRAMATOMLBMS-004 ' ACCFDuratek Purchase Order # 15313 Project Manager: Paul Ely 

(732) 519·3341·BMS Office 
APR 182003 865) 425-4590-Duratek Office 

(865) 414-1973-ceU 
Samples Collected by MOM I'.. . Ilttf 
Betty & Doug I\jos, Don Schumaker 

P8I!e2of2 
(I} 

E 
:p 

(I} 
"0 .~ 8. e ... '0 I!! Ij'l ~~ 
:::II ... Q) ot:) 

J Remarks.!!!2 ~ 
.& E e .... ~ E!9 E t 

Sample ID Q.ro .;::x .8 .= E \!.l~ LSN­
ro ro :::lIe~ 
"0 ~B E Q. e8 & 

BMS-E0200-552 3/26/03 Std S N/A 1 X S()I t- ()3 Soil Sample XlQS81 
BM5-E0200-592 3/26/03 Std S N/A 1 X Soil Sample XIQ56'2.. 

BM5-E0200-658 3/26/03 Std S N/A 1 X Soil Sample >< I"ISB3 
BMS-E0200-693 3/26/03 Std S NIA 1 X Soil Sample X. IqSB'-I 

BMS-E0200-726 3/26/03 Std S N/A 1 X 
\ If Soil Sample >< 19Ses 

Date: Time: Received by: Relinquished by: Date: Time: Received 

1 1 
by:~ - Y-/7-6J / /)JO 

Relinquished by: Date: Time: Received by: Date: TIme: Remarks: 

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

~{.UO: Ub.w.. 4/18/0 '$ 



A 
FRAMATOME ANP 

Framatome ANP 

Login Chain of Custody Report (In01) 
Apr. 28, 2003 

01:44 PM 

Login Number: L5348 

Account: 00435 Ouratek Inc 

Project: OTHER ENVIRON-OUR Duratek Other Environmental Page: 1 of 1 

Laboratory Client 
Sample Number Sample Number 

Collect 
Date 

Receive 
Date 

Due 
Date 

Start Date 
Comments Volume 

L5348-01 BMA·E0200·21 26-MAR-0312:00 17·APR·03 

Soil S GAMMA SPECTROME Hold: 

L5348-02 BMA-E0200-55 26-MAR-0312:00 17-APR·03 

Soil S GAMMA SPECTROME Hold: 

L5348-03 BMA-E0200-116 26-MAR-03 12:00 17·APR-03 

SoU S GAMMA SPECTROME Hold: 

L5348-04 BMA·E0200·129 26-MAR-0312:00 17·APR-03 

Soil S GAMMA 5PECTROME Hold: 

L5348-05 BMA-E0200-135 26-MAR-03 12:00 17-APR-03 

Soil S GAMMA SPECTROME Hold: 

L5348-06 BMA-E0200-180 26-MAR-03 12:00 17·APR-03 

50il 5 GAMMA 5PECTROME Hold: 

L5348·07 BMA-E0200-260 26-MAR·03 12:00 17-APR-03 

ISoil 

IL5348-08 

S GAMMA SPECTROME Hold: 

BMA-E0200-281 26-MAR-0312:00 17-APR-03 

,Sail S GAMMA SPECTROME Hold: 

(5348.09 BMA-E0200-362 26-MAR-03 12:00 17-APR·03 

Soil S GAMMA SPECTROME Hold: 

L5348-10 

ISoil 5 

BMA-E0200-371 26-MAR-03 12:00 

GAMMA SPECTROME Hold: 

17-APR-03 

L5348-11 

ISoil 

L5348-12 

S 

BMA-E0200-402 26-MAR-03 12:00 

GAMMA SPECTROME Hold: 

BMA-E0200-552 26-MAR-0312:00 

17·APR·03 

17-APR-03 

Soil 5 GAMMA SPECTROME Hold: 

IL5348-13 BMA-E0200-592 26-MAR-03 12:00 17-APR-03 

Soil S GAMMA SPECTROME Hold: 

IL5348-14 BMA·E0200-658 26-MAR-0312:00 17-APR-03 

Soil S GAMMA SPECTROME Hold: 

L5348-15 

ISoil S 

BMA-E0200-693 26-MAR-03 12:00 

GAMMA SPECTROME Hold: 

17·APR-03 

L5348-16 

ISoil S 

BMA-E0200· 726 26·MAR-0312:00 

GAMMA SPECTROME Hold: 

17·APR·03 

Signature : -~{j'----It(---t-..".....--------
Date:--\.H~p~g\03~_ 



A Environmental Laboratory 
29 Research DriveFRAMATOME 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 17-APR-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. 

M!sIl! Client 10 §lli! Reference Date Lab Samele # Anal)!.I. Regulstld 

Soli BMA-E0200-21 REF-X19570 26-MAR-03 12:00 L5348-01 GAMMA SPECTROMETRY 

Soil BMA-E0200-55 REF-X19571 26-MAR-0312:00 L5348-02 GAMMA SPECTROMETRY 

Soil BMA-E0200-116 REF-X19572 26-MAR-03 12:00 L5348-03 GAMMA SPECTROMETRY 

Soil BMA-E0200-129 REF-X19573 26-MAR-0312:00 L5348-04 GAMMA SPECTROMETRY 

Soil BMA-E0200-135 REF-X19574 26-MAR-0312:00 L5348-05 GAMMA SPECTROMETRY 

Soil BMA-E0200-180 REF-X19575 26-MAR-0312:00 L5348-06 GAMMA SPECTROMETRY 

Soil BMA-E0200-260 REF-X19576 26-MAR-03 12:00 L5348-07 GAMMA SPECTROMETRY 

Soil BMA-E0200-281 REF-X195n 26-MAR-03 12:00 L5348-08 GAMMA SPECTROMETRY 

Soil BMA-E0200-362 REF-X19578 26-MAR-03 12:00 L5348-09 GAMMA SPECTROMETRY 

Soil BMA-E0200-371 REF-X19579 26-MAR-0312:00 L5348-1 0 GAMMA SPECTROMETRY 

Soil BMA-E0200-402 REF-X19580 26-MAR-0312:00 L5348-11 GAMMA SPECTROMETRY 

Soil BMA-E0200-552 REF-X19581 26-MAR-03 12:00 L5348-12 GAMMA SPECTROMETRY 

Soil BMA-E0200-592 REF-X19582 26-MAR-03 12:00 L5348-13 GAMMA SPECTROMETRY 

Soil BMA-E0200-658 REF-X19583 26-MAR-0312:00 L5348-14 GAMMA SPECTROMETRY 

Soli BMA-E0200-693 REF-X19584 26-MAR-03 12:00 L5348-15 GAMMA SPECTROMETRY 

Soil BMA-E0200-726 REF-X19585 26-MAR-03 12:00 L5348-16 GAMMA SPECTROMETRY 

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

Sakshi Punjabi 
Sample Receipt Technician 

Notes: 
c: 

mailto:Punjabi@Framatome-anp.com


A 	 Environmental Laboratory Analysis Report 
FRAMATOIVIE ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 05112(03 cfo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 04/17/03 	 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. L5348-01 CllentlD BMA-E0200-21 REF·X19570 Product GAMMA SPECTROMETRY 

Reference Date 03/26/03 Analysis Date 05/07/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MDC Flags 


(pCI/g) 	 (pCl/g) (pCl/g) (pel/g) 

AcTh-228 9.59E-01 +/- 4.1E-02 6.3E-02 1.7E-Ol 	 be 

Ag-l08m -5.3Eo03 +/- 9.5E·03 9.5E-03 3.2E-02 

Ag-l10m 6Eo03 +/- 1.6E-02 1.6Eo02 5.3E·02 

6a·140 -8. 1EoOl +/- 3.5E-Ol 3.5E-Ol 1.2E+OO 

Be-7 3.8Eo01 +/- 1.5E-Ol 1.5E-Ol 4.9E-Ol 

Ce-141 SE-02 +/- 4.4Eo02 4.4E-02 l.4E-Ol 

Ce-144 -2.2Eo02 +1- 5.6Eo02 5.6Eo02 1.9E-Ol 

Co-57 2.4E-03 +1- 7.9E-OS 7.9E-OS 2.7E-02 

Co-58 -3.BE-02 +1- 1.4E-02 1.4E-02 5.1E-02 

C0-80 5.3E-03 +/- 9.8Eo03 9.BE-03 3.3E-02 3.8E-02 

Cr-51 -9E-02 +/- 2.1E-01 2.1E-01 7.3E-01 

Cs-134 -1.3E-02 +1- 1. 1Eo02 1.1Eo02 3.8E-02 

Cs-1S7 3.7SE-01 +1- 1.8Eo02 2.SE-02 4.2Eo02 1.lE+OO be 

Fe-59 -4.3E-02 +/- 3.9Eo02 3.9E-02 1.4E-01 

1-131 7E-02 +/- 3.5E-01 3.5E-Ol 1.2E+OO 

K-40 1.449E+01 +1- 3.4E-01 B.OE-Ol 4.9E-Ol 	 be 

La-140 -lEo01 +1- 1.9E-01 1.9EoOl S.5E-Ol 

Mn-54 2E-03 +/- 1.1 Eo02 1.1 Eo02 3.7E-02 

Nb-95 OE+OO +1- 3.7Eo02 3.7E-02 1.2E-Ol 

Ru-103 -1.2E-02 +/- 2.0E-02 2.0Eo02 S.9Eo02 

Ru-l06 3E-02 +/- 1.0E-Ol 1.0EoOl 3.4E-01 

Sb-124 2E-02 +/- 3.1E-02 3.1E-02 1.1E-Ol 

Sb-125 1Eo02 +/- 2.7E-02 2.7E-02 9.1Eo02 

Se-75 2.5Eo02 +/- 1.5E-02 1.5E-02 5.OE-02 

Zn-65 3.6Eo02 +/. 4.9E-02 4.9E-02 1.6E-01 

Zr-95 -1.5BE+Ol +/- 3.5E+OO 3.6E+OO 1.1E+01 

Flags: 	 a The measured MDC Is greater than the required MDC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. J~ac;.1 a, ;- \rz..fv5­
c Peak was found 

J.M. Raimondi 
Sample Control Manager Reporting Level Ratio: MAILED 

c: 	
MAY 1 3 Z003 
FHAMATUMt: ANP 

ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro. MA 01581 
508·898·9910 

Duratek Inc 
Customer Duratek Inc 	 Report Date 05/12103 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 04/17/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. LS348-02 Client 10 BMA-E0200-55 REF-X19571 Product GAMMA SPECTROMETRY 

Reference Date 03/26/03 Analysis Date OS/07/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MOC Flags 


(pCI/g) 	 (pCl/g) (pCI/g) (pCllg) 

AeTh-228 1.086E+00 +1- 4.1E-02 6.8E-02 1.7E-01 	 be 

Ag-108m 1.2E-03 +1- 8.7E-03 8.7E-03 2.9E-02 

Ag-110m -1.6E-02 +1- 1.5E-02 1.5E-02 5.1E-02 

6a-140 3E-02 +1- l.9E-01 3.9E-01 1.3E+OO 

Be-7 -6E-02 +1- 1.4E-01 1.4E-01 4.7E-Ol 

Ce-141 3E-02 +/- 3.8E-02 3.SE-02 1.lE-Ol 

Ce-144 1E-01 +/- 5.9E-02 S.OE-02 2.0E-01 

Co-57 ME-Ol +/- 7.7E-03 7.7E-Ol 2.SE-02 

Co-58 -1.7E-02 +1- 1.5E-02 1.5E-02 5.2E-02 

Co-SO 1.SE-02 +1- 1.1E-02 1.1E-02 3.SE-02 3.8E-02 

Cr-51 -6E-02 +/. 2.2E-01 2.2E-01 7.SE-01 

Cs-134 4.4E-02 +/- 4.0E-02 4.0E-02 i.3E-Ol 

Cs-137 3.84E-01 +1· 1.9E-02 2.7E-02 4.SE-02 1.1E+00 be 

Fe-S9 -S.8E-02 +/- 3.9E-02 3.9E-02 1.4E-01 

1-131 7E-02 +1- 3.7E-01 3.7E-01 1.3E+OO 

K-40 1.501E+01 +1- l.4E-01 S.2E-01 5.1E-01 	 bc 

La-140 -1E-01 +1- 1.SE-01 1.SE-01 6.iE-01 

Mn-54 1.6E-02 +1- 1.SE-02 1.5E-02 5.0E-02 

Nb-95 SE-02 +1- l.lE-02 3.3E-02 1.1E-01 

Ru-103 -4E·03 +/. 2.1E-02 2.1E-02 7.2E-02 

Ru-10S -1 E-Ol +1- i.iE-01 1.1 E-01 l.7E-Ol 

Sb-124 7E-03 +/- l.1E-02 3.1E-02 1.1E-01 

Sb-125 SE-03 +1- 3.0E-02 3.0E·02 1.0E-01 

Se-7S -2.4E-02 +1- 1.6E-02 1.6E-02 S.4E-02 

Zn-65 4.4E-02 +/- 5.0E-02 5.0E-02 1.7E-01 

Zr-95 5E-02 +1- 1.9E-01 1.9E-01 S.2E-01 

Flags: 	 a The measured MOC Is greater than the required MOC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~Q«~5JI-z/03
c Peak was found ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: MAILED 
c: 	 MAY 1 3 2003 

FRAMATOlVlt: ANP 
ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date OS/12/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 04/17103 	 Bldg 11S. One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. LS348-03 Client 10 BMA-E0200-116 REF-X19572 Product GAMMA SPECTROMETRY 


Reference Date 03/26103 Analysis Date OS/07/03 Matrix Soil 


Activity Concentration TPU Measured Required 

Nuclide +1- 1 ·Slgma 1 Sigma MOC MDC Flags 


(pCl/g) 	 (pCl/g) (pel/g) (pCi/g) 

AcTh·228 1.031E+00 +/- 3.8E.Q2 6.4E-02 1.6E.Q1 be 


Ag-108m -9.3E-03 +/. 8.6E.Q3 8.6E-03 2.9E.Q2 


Ag-110m 3E.Q3 +1- 1.3E.Q2 1.3E-02 4.SE.Q2 


Ba-140 1.SE.Q1 +/- 3.2E-01 3.2E-01 1.1E+OO 


Be-7 -2. 1 E-01 +1- 1.3E-01 1.3E.Q1 4.6E.Q1 


Ce-141 3.9E.Q2 +/- 3.0E.Q2 3.0E.Q2 9.9E.Q2 


Ce-144 -2.3E.Q2 +/- 5.SE-02 5.SE.Q2 1.9E.Q1 


Co-57 -1.98E.Q2 +/. 7.2E.Q3 7.3E.Q3 2.5E.Q2 


Co-58 -2.9E.Q2 +/. 1.3E.Q2 1.3E.Q2 4.6E-02 


Co-60 -1E-02 +/- 1.0E-02 1.0E.Q2 3.SE.Q2 3.8E-02 


Cr-51 8E.Q2 +/. 2.1E.Q1 2.1E.Q1 7.1E.Q1 


Cs-134 8.7E-02 +/- 3.7E.Q2 3.7E.Q2 1.2E.Q1 


Cs-137 3.57E-01 +/- 1.7E..Q2 2.5E..Q2 4.0E-02 1.1E+OO bc 


Fe-59 4.SE-02 +/- 3.7E..Q2 3.7E..Q2 1.2E-01 


1-131 2E-01 +/- 3.5E-01 3.5E-01 1.2E+OO 


K-40 1.447E+01 +/- 3.1E-01 7.9E-Ol 4.2E-Ol be 


La-140 3E-02 +/- 1.7E-01 1.7E-Ol 5.6E-Ol 


Mn-54 -9E-03 +/- 1.0E-02 1.0E-02 3.6E-02 


Nb-95 -3.7E-02 +/- 3.1E-02 3.1 E-02 1.1E-01 


Ru-103 1.3E-02 +/- 1.7E-02 1.7E-02 5.8E-02 


Ru-106 -S.6E-02 +/. 9.6E-02 9.6E-02 3.:~E-01 


Sb-124 2E-02 +/- 2.9E-02 2.9E-02 9.7E-02 


Sb-125 -3.2E-02 +/- 2.7E.Q2 2.7E-02 9.4E-02 


Se-7S -2E-02 +/- 1.4E.Q2 1.4E-02 4.7E-02 


Zn-65 3.6E-02 +/- 4.SE-02 4.SE.Q2 1.SE-01 


Zr-95 1.2E..Q1 +/. 1.0E-01 1.0E.Q1 3.3E-01 


Flags: 	 a The measured MOC is greater than the required MOC Approved by 
b The activity concentration Is greater than thrae times Its one sigma counting uncertainty. ~~ G I,,,,(o::!. 
c Peak was found 

J:M:Raimondi 
Sample Control Manager 

Reporting Level Ratio: MAILED 
c: 	 MAY 1 3 2003 

FRAMATOMt:. Al\IP 
ENVIRONMENTAL LAB 

http:1.98E.Q2
http:1-1.3E.Q2


A Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc Report Date 05/16/03 clo Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 04/17/03 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5348-04 Client 10 BMA-E0200-129 REF-X19573 Product GAMMA SPECTROMETRY 

Reference Date 03/26/03 Analysis Date 05/09/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 - Sigma 1 Sigma MDC MDC Flags 


(pCl/g) (pCl/g) (pCI/g) (pCI/g) 

AcTh-228 1.359E+00 +/- 3.BE-02 7.8E-02 1.4E-Ol bc 

Ag-l08m 2.8E-03 +/- 7.6E-03 7.6E-03 2.5E-02 

Ag-ll0m -1.6E-02 +/- 1.4E-02 1.4E-02 4.8E-02 

Ba-140 -5.1E-Ol +/- 3.8E-Ol 3.8E-Ol 1.3E+00 

Be-7 1.2E-Ol +/- 1.2E-Ol 1.2E-Ol 4.1E-Ol 

Ce-14l -1.9E-02 +/- 4.0E-02 4.0E-02 1.4E-Ol 

Ce-l44 -4.3E-02 +/- 5.3E-02 5.3E-02 1.BE-Ol 

Co-57 1.18E-02 +/- 6.9E-03 6.9E-03 2.3E-02 

Co-58 1.8E-02 +/- 1.3E-02 1.3E-02 4.4E-02 

Co-60 1.6E-02 +/- 1.0E-02 1.0E-02 3.3E-02 3.BE-02 

Cr-51 4.6E-Ol +/- 2.1E-Ol 2.1E-Ol 6.9E-Ol 

Cs-134 -2. 1 E-02 +/- 3.BE-02 3.8E-02 1.3E-Ol 

Cs-137 2.3E-Ol +/- 1.5E-02 1.9E-02 4.1E-02 1.lE+00 bc 

Fe-59 4E-03 +/- 3.6E-02 3.6E-02 1.2E-Ol 

1-131 -3.7E-01 +/- 3.9E-Ol 3.9E-Ol 1.3E+00 

K-40 1.773E+Ol +/- 3.3E-Ol 9.5E-Ol 4.4E-Ol bc 

La-140 2.2E-Ol +/- 1.7E-Ol 1.7E-Ol 5.8E-Ol 

Mn-54 4E-03 +/- 2.0E-02 2.0E-02 6.5E-02 

Nb-95 -6.9E-02 +/- 3.3E-02 3.4E-02 1.2E-01 

Ru-103 OE+OO +/- 1.9E-02 1.9E-02 6.4E-02 

Ru-l06 OE+OO +/- 9.5E-02 9.5E-02 3.2E-Ol 

Sb-124 -8E-03 +/- 2.7E-02 2.7E-02 9.6E-02 

Sb-125 7.4E-02 +/- 2.5E-02 2.5E-02 8.1E-02 

Se-75 -3.3E-02 +/- 1.4E-02 1.4E-02 4.9E-02 

Zn-65 2.6E-02 +/- 4.8E-02 4.8E-02 1.6E-Ol 

Zr-95 -1.5E-Ol +/- 1.7E-Ol 1.7E-Ol 5.8E-Ol 

Flags: a The measured MDC Is greater than the required MOC ..L...rl A~oved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~~. 5(7.1/0> 
c Peak was found ~aimondi 

Sample Control Manager 
Reporting Level Ratio: 

c: MAY 2 '2 2003 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro. MA 01581 
508-898-9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 05116/03 c/o Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 04/17/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ OB903 

Lab. Sample No. L5348-05 Client 10 BMA-E0200-135 REF-X19574 Product GAMMA SPECTROMETRY 

Reference Date 03125103 Analysis Date 05109/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 ·Slgma 1 Sigma MOC MOC Flags 


(pCI/g) 	 (pCllg) (pCl/g) (pCl/g) 

AcTh-228 6.43E-01 +1· 2.3E·02 4.0E·02 1.1E-01 be 


Ag-10Bm -4.6E-03 +/- 4.7E-03 4.7E-03 1.6E-02 


Ag-i10m -2.3E-03 +/. 8.9E-03 B.9E·03 ~"OE-02 


6a·140 -1E-02 +/- 2.0E·01 2.0E·Oi €,,9E-01 


6e·7 2.76E-01 +/- 9.4E·02 9.5E-02 ~1.OE-01 c 

Ce·141 -1.3E-02 +/- 2.1E·02 2. 1E·02 i'.1E-02 


Ce-144 -1E-03 +/- 3.0E-02 3.0E-02 9.9E-02 


Co-57 3.9E-03 +/- 3.7E-03 3.7E-03 1.2E-02 


Co-58 -5.1E-03 +/- 7.9E"()3 7.9E-03 2.7E-02 


Co-60 3.4E-03 +/- 6.7E-03 6.7E-03 2.3E-02 3.8E-02 


Cr-51 -8E-02 +/- 1.3E"()1 1.3E-01 4.3E..()1 


Cs-134 -2.4E"()2 +/- 2.4E-02 2.4E"()2 a.OE"()2 


Cs-137 3.56E"()1 +/- 1.1E-02 2.iE"()2 2.5E-02 1.1E+OO bc 


Fe-59 3.4E"()2 +/- 2.3E"()2 2.3E-02 7.6E-02 


1-131 -1.4E"()1 +/- 2.4E-01 2.4E"()1 B.2E-01 


K-40 1.132E+01 +/- 2.1E-01 6.0E"()1 3.4E-Oi be 


La-140 2.5E"()1 +1- 1.1E-01 i.iE-Oi HE-01 


Mn-54 9.4E-03 +/- 6.3E"()3 6.3E-03 2.1E-02 


Nb·95 -1.8E-02 +1- 2.1E-02 2.1E"()2 6.9E-02 


Ru-103 -1.2E-02 +1· 1.1E-02 1.1 E-02 3.7E-02 


Ru-106 BE-02 +/- 5.9E-02 5.9E-02 1.9E-Ol 


Sb·124 -3.1E-02 +/. 1.9E"()2 1.9E·02 5.9E-02 


Sb·125 1E-03 +/- 1.5E-02 1.5E-02 5.1E"()2 


5e·75 -5. 1E-03 +/. 7.1E-03 7.1E-03 2.4E·02 


Zn-65 9E-03 +/- 3.2E-02 3.2E"()2 1.1E-01 


Zr-95 -4.3E+OO +/. 1.5E+00 i.5E+OO 4.SE+OO 


Flags: 	 a The measured MDC Is greater than the required MOe -L n . APlJoved by
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~ ?h:1/l]:3.
c Peak was found '-...3~almondl 

Sample Control Manager
Reporting l.evel Ratio: 

c: 	
MAY 2 2 2003 



A Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508·898·9970 

Customer Duratek Inc Report Date 05/16103 
Durlltek Inc 
clo Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 04117/03 Bldg 115. One Squibb Drive 
New Brunswick. NJ 08903 

Lab. Sample No. L5348-06 Client 10 BMA-E0200-180 REF-X19575 Product GAMMA SPECTROMETRY 

Reference Date 03/26103 Analysis Date 05109/03 Matrix Soil 

Activity Concentration TPU Measured Required 
Nuclide +/. 1 ·Slgma 1 Sigma MOe MOC Flags 

(pCl/g) (pCllg) (pCilg) (pCl/g) 

AeTh-228 9.54E-01 +/­ 2.5E-02 5.4E-02 1.0E-01 be 

As-108m ·7.5E-03 +,­ 5.0E-03 5.0E-03 1.7E-02 

As-110m 9E-04 +/­ 9.4E-03 9.4E-03 3.2E-02 

Ba-140 1.2E-01 +/­ 2.5E-01 2.5E-01 8.2E-01 

Be-7 2.4E-02 +/­ 8.3E-02 8.3E-02 2.8E-01 

Ce-141 1.7E-02 +/­ 2.9E-02 2.9E-02 9.6E-02 

Ce-144 -3.5E-02 +/­ 3.4E-02 3.4E-02 1.1E-01 

Co-57 2.4E-03 +/­ 4.2E-03 4.2E-03 1.4E·02 

Co-58 5E-03 +/­ 1.2E-02 1.2E-02 4.1E-02 

Co-60 1.28E-02 +/­ 7.2E-03 7.3E-03 2.4E-02 3.8E-02 

Cr-51 -2.7E-01 +/­ 1.4E-01 1.4E-01 4.7E-01 

Cs-134 -4E-04 +/­ 6.6E-03 6.6E-03 2.2E-02 

Cs-137 1.994E-01 +/­ 9.9E-03 1.4E-02 2.7E-02 1.1E+00 be 

Fe-59 -2.9E-02 +/­ 2.4E-02 2.4E-02 8.3E-02 

1-131 -3.3E-01 +/­ 2.6E-01 2.6E-01 9.0E-01 

K-40 1.408E+01 +/­ 2.2E-01 7.4E-01 3.4E-01 be 

La-140 1.2E-01 +/­ 1.2E-01 1.2E-01 3.9E-01 

Mn-54 -3.1E-03 +/­ 7.2E-03 7.2E-03 2.4E-02 

Nb-95 1.2E-02 +/­ 2.2E-02 2.2E-02 7.2E-02 

Ru-103 -2.1E-02 +/­ 1.2E-02 1.2E-02 4.0E-02 

Ru-106 -1.3E-02 +/­ 6.4E-02 6.4E-02 2.1E-01 

Sb-124 -6E-03 +/­ 2.0E-02 2.0E-02 6.8E-02 

Sb-125 3.5E-02 +/­ 1,6E-02 1.6E-02 5.4E-02 

Se-75 -2,65E-02 +/­ 9.5E-03 9.6E-03 3.2E-02 

Zn-65 2.2E-02 +/­ 3.2E-02 3.2E-02 1,OE-01 

Zr-95 -3E-02 +/­ 1.2E-01 1.2E-01 4.0E-01 

Flags: a The measured MDC is greater than the required MOC 
b The activity concentration is greater than three times Its one sigma counting uncertainty. 

c Peak was found 

L ~ .APj1ved by 

.Ll~ S/-u (CD­
~mondl 

Reporting Level Ratio: , q ~·'Dld~/..li.L_~:: 
Sample Control Manager 

c: 
MAY 2 2, 2003 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508·898·9970 

Duratek Inc 
Customer Ouratek Inc 	 Report Date 05122103 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 04/17/03 	 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. L5348-07 Client 10 BMA-E0200-260 REF-X19576 Product GAMMA SPECTROMETRY 

Reference Date 03/26/03 Analysis Date 05/16/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 ·Slgma 1 Sigma MDC MOC Flags 


(pCllg) 	 (pCl/g) (pCl/g) (pCUg) 

AcTh-228 9.69E-01 +/- 3.0E-02 5.7E-02 1.2E-01 	 be 

Ag-108m 4E-04 +/- 6.6E-03 6.6E-03 2.2E-02 

Ag-110m -1.1E-02 +/- 1.0E-02 1.0E-02 3.6£:-02 

8a-140 2.7E-01 +/- 4.0E-01 4.0E-01 1.3E+00 

Be-7 -6E-02 +/- 1.1E-01 1.1E-01 3.9E-01 

Ce-141 2.6E-02 +/- 2.9E-02 2.9E-02 9.7E-02 

Ce-144 -3E-02 +/- 4.8E-02 4.8E-02 1.6E-01 

Co-57 -7.6E-03 +/- 6.OE-03 6.0E-03 2.0E-02 

Co-58 8E-03 +/- 1.0E-02 1.0E-02 3.51:-02 

Co-60 6.1E-03 +/- 7.8E-03 7.BE-03 2.6E-02 3.BE-02 

+'­Cr-51 2.4E-01 2.1E-01 2.1E-01 7.1E-01 

Cs-134 -1.9E-02 +/- 2.8E-02 2.8E-02 9.2E-02 

Cs-137 4.29E-01 +/- 1.4E-02 2.6E-02 3.21:-02 1.1E+00 be 

Fe-59 3.2E-02 +/- 3.2E-02 3.2E-02 1.1E-01 

1-131 4.7E-01 +/- 6.1E-01 6.1E-01 2.1E+00 

K40 1.373E+01 +/- 2.5E-01 7.3E-01 3.2E-01 	 bc 

La-140 -2.6E-01 +/- 2.2E-01 2.2E-01 7.5e-01 

Mn-54 3. 1E-03 +/- 8.4E-03 8.5E-03 2.81:-02 

Nb-95 5E-03 +/- 2.5E-02 2.5E-02 8.3E-02 

Ru-103 3E-03 +'- 1.5E-02 1.5E-02 5.2E-02 

Ru·106 -2E-02 +/- 7.4E-02 7.4E-02 2.5E-01 

Sb-124 3.2E-02 +/- 2.3E-02 2.4E-02 7.8E-02 

Sb-125 6E-03 +/- 2.1E-02 2.1E-02 7.0E-02 

Se-75 3E-03 +/- 1.1E-02 1.1E-02 3.8E-02 

Zn-65 6.1E-02 +/- 3.6E-02 3.6E-02 1.2E-01 

Zr-95 8E-02 +/- 1.1E-01 1.1 E-01 3.6E-01 

Flags: a The measured MDC Is greater than the required MOC A~rOVedrY 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. hC4u:c J./.,1t £ ,-~Io> 
c Peak was found '--.J J.M. Raimondi 

Sample Control Manager
Reporting Level Ratio: 

MAILED 
c: 

MAY 2 7 2003 
FRAMATOME ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro. MA 01581 
508·898·9970 

Duratek Inc 

Customer Duratek Inc Report Date 05/16/03 
 c/o Bristol Meyers Squibb 

Attention Paul Ely Receipt Date 04/17103 Bldg 115. One Squibb Drive 


New Brunswick. NJ OS903 


Lab. Sample No. L5348.Q8 Client 10 BMA-E020D-281 REF-X19577 Product GAMMA SPECTROMETRY 


Reference Date 03126/03 Analysis Date 05/09/03 Matrix Soil 


Activity Concentration TPU Measured Required 

Nuclide +/. 1 -Sigma 1 Sigma MOe Moe Flags 


(pCI/g) 	 (pCt/g) (pCl/g) (pCl/g) 

AeTh-228 1.079E+00 +/- S.4E-02 B.4E.Q2 1.3E-Ol be 


Ag-108m 7E-04 +/- 7.8E-03 7.8E.Q3 2.BE-02 


Ag-110m -5E-OS +/- 1.2E-02 1.2E-02 4.0E-02 


Ba-140 4.1 E-Ol +1- 3.2E.Q1 3.2E-Ol 1.1E+OO 


Ba.7 -7E-02 +/- 1.2E.Q1 1.2E.Ql 4.1 E·Ol 


Ce-14l B.SE-02 +/- 2.9E-02 2.9E-02 9.4E·02 


Ce·l44 -2.SE-02 +/. 5.4E.Q2 5.4E-02 1.SE·01 


Co-57 1.35E-02 +/- 6.7E.Q3 B.7E-03 2.2E-02 


Co-58 7E-03 +/- 1.2E-02 1.2E-02 3.9E-02 


Co-SO 1.44E-02 +/- 9.1E.Q3 9.1E-03 3.0E·02 3.8E-02 


Cr-51 ·9E-02 +/- 2.1E.Q1 2.1E.Q1 7.0E-Ol 


Cs-134 -5.8E-03 +/- 7.9E-03 7.9E-03 2.7E.Q2 


Cs·137 3.84E.Q1 +/- 1.SE-02 2.SE-02 3.7E.Q2 1.1E+OO be 


Fe-59 ·1.3E·02 +/. 3.3E·02 3.3E·02 1.1E.Ql 


1·131 a.aE-Ol +/- 3.8E-01 3.8E-01 1.2E+OO 


K-40 1.519E+01 +/- 2.9E-Ol S.lE-01 3.7E-01 be 


La-140 -6E-02 +/- 1.7E-01 1.7E-01 S.7E-Ol 


Mn-54 ·1.5E-03 +/- 9.0E-03 9.0E-03 3.1E·02 


Nb·95 3.7E.Q2 +/. 3.0E·02 3.0E·02 9.9E·02 


Ru·l03 1.4E.Q2 +/. 1.SE-02 1.SE-02 5.2E-02 


Ru·10S -6.2E-02 +/- a.9E-02 8.9E-02 3.0E-Ol 


Sb-124 -2.1E-02 +/- 2.SE-02 2.8E.Q2 1.0E-Ol 


Sb-125 -4.6E-02 +/- 2.5E-02 2.5E-02 S.SE-02 


5e-75 -2.2E-02 +/- 1.2E-02 1.2E.Q2 4.2E.Q2 


Zn-65 -S.7E.Q2 +/. 4.3E.Q2 4.3E-02 1.5E-Ol 


Zr-95 -1.02E+01 +/- 2.8E+00 2.9E+OO 9.4E+00 


Flags: 	 a The measured MDC Is greater than the required MDC 
b The activity concentration I. greater than three times its one sigma counting uncertainty. 

c Peak was found ~aimondi 
Sample Control Manager

Reporting Level Ratio: 

c: 
MAY 2 2 2003 

r--, - <- .',.1, (.' '"< .>~. 01";~.", rH-,J) 

ENVltlOj;,jMa~TAL LAS 

http:3.84E.Q1
http:1-3.2E.Q1
http:L5348.Q8


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Ouratek Inc 

Customer Ouralek Inc Report Date 05122103 
 c/o Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 04/17/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

lab. Sample No. L5348-09 Client 10 BMA-E0200-362 REF-X19578 Product GAMMA SPECTROMETRY 

Reference Date 03126/03 Analysis Date 05/16/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 - Sigma 1 Sigma MoC MoC Flags 


(pCl/g) 	 (pCl/g) (pCl/g) (pCl/g) 

AcTh-228 7.66E-01 +/- 2.9E-02 4.8E-02 1.2E-01 be 


Ag-l08m -1.12E-02 +/- 5.9E-03 5.9E-03 2.1E-02 


Ag-110m -1.5E·02 +/- 1.1 E-02 1.1 E-02 3.9E-02 


Ba-140 -1.4E-01 +1- 4.3E-01 4.3E-01 1.5E+00 


Be-7 1.7E-01 +1- 1.0E-01 1.0E-01 3.4E-01 


Ce-141 -1.lE-02 +1- 2.5E-02 2.5E-02 8.4E-02 


Ce-144 -1.22E-01 +/- 4.2E-02 4.2E-02 1.5E-01 


Co-57 4.2E-03 +/- 5.3E-03 5.3E-03 1.8E-02 


Co-58 -2E-03 +/- 1.1E-02 1.1E-02 3.7E-02 


C0-60 5. 1E-03 +1- 7.7E-03 7.7E-03 2.6E-02 3.8E-02 


Cr-51 -1.5E-01 +1- 1.9E-01 1.9E-01 6.5E-01 


Cs-l34 -5.7E-02 +1· 2.8E-02 2.8E-02 9.4E-02 


Cs-137 1.87E-01 +1- 1.2E-02 1.5E-02 3.1E-02 1.1E+00 be 


Fe-59 -3.4E-02 +1- 3.2E-02 3.2E-02 1.1 E-01 


1-131 3.4E-01 +1- 5.4E-01 5.4E-01 1.8E+00 


K-40 1.434E+01 +1- 2.7E-01 7.7E-01 3.6E-01 be 


La-140 3.2E-01 +/- 1.9E-01 1.9E-01 6.3E-01 


Mn-54 4.3E-03 +/- 8.3E-03 8.3E-03 2.8E-02 


Nb-95 3.7E-02 +1- 2.8E-02 2.8E-02 9.3E-02 


Ru-103 1.5E-02 +1- 1.6E-02 1.6E-02 5.5E-02 


Ru-106 4.8E-02 +/- 7.2E-02 7.2E-02 2.4E-01 


Sb-124 2E-02 +/- 2. 1E-02 2.1E-02 7.0E-02 


Sb-125 3E-03 +/- 2.0E-02 2.0E-02 6.8E-02 


Se-75 -1.7E-02 +/- 1.1E-02 1.1 E-02 3.9E-02 


Zn-65 3.2E-02 +/- 3.3E-02 3.3E-02 1.1 E-01 


Zr-95 -4E+OO +/- 2.3E+00 2.3E+00 7.4E+00 


Flags: a The measured MDC Is greater than the required MDC .1 _ ~. AJ'Yoved by
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~ st'-""tIiZ> 
c Peak was found 

"-.JJ:MRaimondi 
Sample Control Manager 

Reporting Level Ratio: 

c: 	 MAILED 
MAY 2 7 2003 

FAAMATOME ANP 

ENVIRONMENTAL LAB 


-"~.--.-...;:;..;==-



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898·9970 

Duratek Inc 
Customer Ouratek Inc 	 Report Date 05/22/03 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 04117/03 	 Bidg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5348-10 Client 10 BMA-E020()'371 REF-X19579 Product GAMMA SPECTROMETRY 

Reference Date 03/26103 Analysis Date 05/16/03 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +1- 1 -Sigma 1 Sigma MDC MDC Flags 


(pClfg) 	 (pClfg) (pCllg) (pCl/g) 

AcTh-228 8.84E-01 +/- 2.9E-02 5.3E-02 1.1E-01 be 


Ag-108m 2.6E-03 +/- 6.0E-03 6.0E-03 2.0E-02 


Ag-110m 1E-03 +/- 1.1E-02 1.1E-02 3.6E-02 


Ba-140 1.6E-01 +/- 3.9E-01 3.9E-01 1.3E+OO 


Be-7 1E-01 +/- 1.2E-01 1.2E-01 4.0E-01 


Ce-141 2.1E-02 +/- 2.8E-02 2.8E-02 9.3E-02 


Ce-144 1E-02 +/- 8.5E-02 8.5E-02 2.8E-01 


Co-57 7E-04 +/- 5.9E-03 5.9E-03 2.0E-02 


Co-58 -1.2E-02 +/- 1.1 E-02 1.1E-02 3.9E-02 


Co-60 7.6E-03 +/- 7.5E-03 7.5E-03 2.5E-02 3.8E-02 


Cr-51 -1.2E-01 +/- 1.9E-01 i.9E-01 6.5E-01 


Cs-134 4E-03 +/- 2.8E-02 2.8E-02 9.2E-02 


Cs-137 2.2E-Oi +/- 1.2E-02 1.6E-02 3.0E-02 1.1E+OO be 


Fe-59 -1.2E-02 +/- 3.1E-02 3.1E-02 1.1E-01 


1-131 1.33E+OO +/- 5.6E-01 5.7E-01 1.8E+OO 


K-40 1.241 E+01 +/- 2.5E-Oi 6.7E-Oi 3.3E-01 be 


La-i40 1.9E-Oi +/- 2.iE-Oi 2.1E-Oi 7.0E-Oi 


Mn-54 SE-03 +/- ME-03 8.OE-03 2.7E-02 


Nb-95 6.9E-02 +/- 2.SE-02 2.6E-02 8.3E-02 


Ru-103 -2E-03 +/- 1.7E-02 1.7E-02 5.7E-02 


Ru-106 -7.1E-02 +/- 7.1E-02 7.1 E-02 2.5E-01 


Sb-124 4.BE-02 +/- 2.5E-02 2.5E-02 B.OE-02 


Sb-125 -6E-03 +/- 1.9E-02 1.9E-02 6.4E-02 


Se-75 -1.8E-02 +1- 1.1E-02 1.1 E-02 3.8E-02 


Zn-65 7.9E-02 +/- 3.7E-02 3.7E-02 1.2E-01 


Zr-95 -1.25E+01 +/- 2.7E+OO 2.8E+OO 9.0E+OO 


Flags: a The measured MDC Is greater than the required MDC -L.. r-""\ • AP'/)V~d by
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~sf~Tl03 
c Peak was found ~ondi 

Sample Control ManagerReporting Level Ratio: 

MAILED 
c: 

MAY 2 7 2003 
FAAMATOME ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc ReportOate 05/12103 
 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 04117103 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5348-11 Client 10 BMA-E0200-402 REF-X19580 Product GAMMA SPECTROMETRY 

Reference Date 03/26103 Analysis Date 05(07(03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/. 1 -Sigma 1 Sigma MOC MOC Flags 


(pCi/g) 	 (pCi/g) (pCi/g) (pCl/g) 

AcTh-228 6.04E-Ol +1· 3.0E·02 4.3E-02 1.1E·Ol be 


Ag·l08m -5.7E-03 +(. S.5E·03 6.5E-03 2.21:-02 


Ag-l10m -1E-03 +1- 1.2E·02 1.2E-02 4.1E-02 


Ba-140 2.8E-Ol +f- 2.7E-01 2.7E-01 9.0E-01 


Be-7 1.l2E-Ol +/- 9.6E-02 9.6E-02 3.2E-01 


Ce-141 -5E-02 +f- 2.2E-02 2.2E-02 7.5E-02 


Ce-144 6E-03 +1- 4.2E-02 4.2E-02 1.4E-01 


Co-57 1.6E-03 +/- 5.4E-03 5.4E-03 1.8E-02 


Co-58 -8E-03 +1- 1.0E-02 1.0E-02 3.7E-02 


Co-60 -6.9E-03 +1- 9.0E-03 9.0E-03 3.2E-02 3.8E-02 


Cr-Sl 1.7E-Ol +1- 1.6E-Ol 1.SE-Ol 5.3E-01 


Cs-134 3.1E-02 +1- S.lE-02 S.1E-02 1.0E-Ol 


Cs-137 4.9E-02 +/- 1.0E-02 1.lE-02 3.2E-02 1.1E+OO bc 


Fe-59 -2E-OS +1- 2.9E-02 2.9E-02 1.0E-Ol 


1-131 4E-02 +/- 2.7E-Ol 2.7E-Ol 9.0E-Ol 


K-40 1.494E+Ol +f- 3.1E-01 B.1E-Ol 3.SE-Ol be 


La-140 1.1E-Ol +/- 1.3E-Ol 1.3E-Ol 4.2E-Ol 


Mn-54 1.4E-02 +/- 9.3E-03 9.3E-OS 3. 1 E-02 


Nb-95 -1.1E-02 +/. 2.SE-02 2.SE-02 7.SE-02 


Ru-l03 -5E-03 +/- 1.4E-02 1.4E-02 4.9E-02 


Ru-l06 9.9E·02 +/. 8.0E·02 8.0E·02 2.7E·Ol 


Sb-124 -1.5E-02 +/- 2.3E-02 2.3E-02 8.5E-02 


Sb-125 2.4E-02 +/. 2. 1 E-02 2.1E-02 6.9E-02 


Se-75 -2E-OS +/- 1.1E-02 1.1E-02 3.8E-02 


Zn-65 2.3E·02 +/. 4.1E-02 4.1E-02 1.4E-01 


Zr-95 -4.SE+OO +/- 2.2E+OO 2.2E+OO 7.2E+OO 


Flags: 	 a The measured MOC Is greater than the required MOC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. nva;. £2-; s/r"l-(O..:J. 
c Peak was found ,-I J.M. Raimondi 

Sample Control Manager 
Reporting Level RatIo: 	 MAILED 

c: 	 MAY 1 3 2003 
FRAMATOMr::. ANP 

ENVIRONMENTAL LAB 



A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508·898·9970 

Duratek Inc 
Customer Duratek Inc 	 Report Date 05/1S/03 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 04117/03 	 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. LS348-l2 Client 10 BMA-E020Q-552 REF-X19581 Product GAMMA SPECTROMETRY 

Reference Date 03/26/03 Analysis Date 05109/03 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 ·Slgma 1 Sigma MOC MOe Flags 


(pCl/g) 	 (pCl/g) (pCl/g) (pCl/g) 

AeTh·22S 5.37E-01 +/. 3.1E-02 4.1E-02 1.3E-01 be 


Ag-10Sm -3E-03 +/- 7.SE-03 7.6E-03 2.6E-02 


Ag-110m SE-03 +/. 1.2E-02 1.2E-02 4.1E·02 


Ba·140 3.3E-01 +/- 3.1E-01 3.1E-01 6.4E-01 


Be-7 2.3E-01 +/- 1.2E-01 1.2E-01 3.SE-01 


Ce-141 SE-03 +/- 2.7E-02 2.7E-02 9. 1 E-02 


Ce-144 lE-03 +/- 4.4E-02 4.4E-02 1.5E-01 


Co-57 -2.2E·03 +f· S.4E-03 ME-03 2.2E-02 


Co-58 ·SE-03 +/- 1.2E-02 i.2E-02 4.0E·02 


C0-60 2.9E-03 +f· S.2E-03 S.2E-03 2.8E-02 3.SE-02 


Cr-S1 -9E-02 +/- 1.8E-Ql i.8E-Q1 6.2E-Q1 


CS-134 7.9E-03 +1- 9.0E-03 9.0E-Q3 3.OE-Q2 


Cs-137 7.1E-Q2 +/- 1.1E-Q2 1.2E-Q2 3.5E-02 1.1E+OO be 


Fe-59 1.5E-02 +/- 3.3E-02 3.3E-02 1.1E-Ql 


1-131 -3.5E-01 +f- 3.4E-Ql 3.4E-01 1.2E+OO 


K-40 1.494E+01 +f- 2.9E-01 8.OE-01 4.0E-Q1 be 


La-140 -1.6E-Ol +/- 1.7E-Q1 1.7E-Q1 5.7E-01 


Mn-54 1.9E-Q3 +/- 9.4E-03 9.4E-03 3.2E-02 


Nb-95 3.5E-02 +f- 2.0E-02 2.0E-02 6.5E-02 


Ru-103 SE-Q3 +f- i.SE-02 1.6E-02 5.5E-02 


Ru-106 1.8E-02 +f- S.3E-02 S.3E-02 2.SE-01 


Sb-124 2E-02 +/- 2.4E-02 2.4E-02 S.1E-02 


Sb-125 1.4E-02 +/- 2.iE-02 2.iE-Q2 7.0E-02 


Se-75 1.6E-02 +1- 1.2E-02 1.ZE-02 4.1E·02 


Zn-65 4.7E-OZ +/- 3.9E-OZ 3.9E-QZ 1.3E-01 


Zr-95 -9.SE-OZ +/- 4.2E-02 4.2E-02 1.5E-Ol 


Flags: a The measured MOC Is greater than the required MDC Ap roved br I 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. .. '5}2) OJ 
c Peak was found 

Sample Control Manager 
Reporting Level Ratio: 

c: 
MAY 2 2 2003 



A Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508·898·9970 

Duratek Inc 
Customer Duratek Inc Report Date 05/12/03 clo Bristol Meyers Squibb 
Attention Paul Ely Receipt Date 04117103 Bldg 115. One Squibb Drive 

New Brunswick. NJ 08903 

Lab. Sample No. L5348-13 Client 10 BMA·E0200-592 REF-X19582 Product GAMMA SPECTROMETRY 

Reference Date 03/26/03 Analysis Date 05/07/03 Matrix Soil 

Activity Concentration TPU Measured Required 
Nuclide +1· 1 ·Slgma 1 Sigma MDC MDC Flags 

(pClfg) (pClfg) (pClfg) (pCl/g) 

AeTh-228 4,88E-Ol +/- 3.1E-02 3.9E·02 1,2E-01 be 


Ag-108m -1.01E-02 +/. 6.1E-03 6.2E-03 2.2E-02 


Ag-110m 6E-03 +/- 1.2E·02 1.2E-02 4. 1 E-02 


8a-14O ·2E-02 +/- 2.2E-01 2.2E-01 7.7E-01 


Be-7 -4E-03 +/- 9.5E-02 9.5E-02 3.2E-01 


Ce-141 -3E-03 +/- 2.1E-02 2.1E-02 7.1E-02 


Ce-144 2.6E-02 +/- 3.9E-02 3.9E-02 1.3E-01 


Co-57 2.1E-03 +/- S.OE-03 5.OE-03 1.7E-02 


Co·58 -1.9E·02 +/. 1.1E-02 1.lE-02 3.9E-02 


Co-50 5E-04 +/- 9.0E-03 9.0E-03 3.1E-02 3.8E-02 


Cr-S1 2.2E-01 +1- 1.SE-01 1.5E-Ol 5.0E·01 


Cs-134 3.6E-02 +/- 3.3E-02 3.3E-02 1.1E-01 


Cs-137 3.1E-02 +1- 1.1E-02 1.1E-02 3.6E-02 1.1E+OO e 


Fe-59 -2.8E-02 +/- 3.4E-02 3.4E-02 1.2E-01 


'-131 1.1E-01 +/. 2.7E-01 2.7E-Ol 9. 1E-01 


K-40 1.475E+Ol +/- 3.3E-01 8.1E-01 3.9E-Ol bc 


La·140 2.5E-01 +/. 1.2E-01 1.2E-Ol 3.9E·01 


Mn-54 3.4E-03 +/. 8.2E-03 S.2E-03 2.SE-02 


Nb-95 4E·03 +/- 1.SE-02 1.8E-02 6.0E-02 


Ru-103 -1.3E-02 +/- 1.4E-02 1.4E-02 4.8E-02 


Ru-106 -1.99E-Ol +/. 8.1E-02 8.2E-02 2.9E-Ol 


Sb-124 -3.9E-02 +/- 2.5E-02 2.5E-02 9.6E-02 


Sb-125 1.7E-02 +/- 2.0E-02 2.0E-02 6.5E-02 


8e-75 7.8E-03 +/- 9.5E-03 9.5E-03 3.2E-02 


Zn-65 -2.2E-02 +/- 4.3E-02 4.3E-02 1.5E-Ol 


Zr-95 -2.8E-02 +/- 4.3E-02 4.3E-02 l.SE-Ol 


Flag.: a The measured MDC Is greater than the required MDC Approved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~'5J(-zJ.tD. 
c Peak was found ~imondi

MAILED Sample Control Manager 
Reporting Level Ratio: 

c: MAY 1 3 Z003 
FRAMATorv:t:: ANP 

ENVIRONMENTAL LAB 

http:5J(-zJ.tD


A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 05122103 
 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Receipt Date 04117/03 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ OB903 

Lab. Sample No. L534B-14 Client 10 BMA-E0200-658 REF·X19583 Product GAMMA SPECTROMETRY 

Reference Date 03l26f03 Analysis Date 05f16103 Matrix Soil 

Activity Concentretlon TPU Measured Required 

Nuclide 1 -Sigma 1 Sigma MOC MOC Flags
+'­

(pCl/g) 	 (pCl/g) (pCl/g) (pCI/g) 

AeTh-228 5.33E·01 +/- 2.BE-02 3.9E-Q2 1.3E-01 be 


Ag-10Bm -4.2E-03 +/- S.7E-03 5.7E-Q3 2.0E-02 


Ag-110m 8E-03 +1- 1.1E-Q2 1.1E-Q2 3.BE-02 


8a-140 2.7E-Q1 +/- 3.4E-01 3.4E-01 1.1E+OO 


Be-7 -1.1E-Q1 +/- 1.0E-01 1.0E-Q1 3.5E-O1 


Ce-141 BE-03 +1- 2.5E-Q2 2.5E-02 a.3E-02 


Ce-144 -2.6E-Q2 +/- 3.7E-02 3.7E-Q2 1.2E-Q1 


Co-57 3E-04 +/- 4.6E-03 4.6E-03 1.6E-02 


Co-58 ·2.2E-02 +/. 1.0E·02 1.0E-02 :1.7E-Q2 


Co-BO B.1E-03 +/- 7.BE-03 7.BE-Q3 2.6E-02 3.8E-Q2 


Cr-51 -2E-Q2 +1- i.7E-01 1.7E-01 5.9E-01 


Cs-134 4.BE-02 +1- 3.2E-Q2 3.2E-Q2 1.0E-01 


Cs-137 2.19E-02 +/- 9.3E-03 9.4E-Q3 3.OE-Q2 1.1E+OO e 


Fe·59 -2.3E-02 +/- 3.1E-02 3.1E-Q2 i.1E-01 


1-131 -B.7E-01 +/. 5.1E-Q1 5.1E-01 1.8E+OO 


K-40 1.251E+01 +/- 2.BE-01 6.9E-Q1 :HE-01 be 


La-140 2.1E-01 +/- l.BE-01 1.BE-01 6.0E-01 


Mn-54 B.3E-03 +/- 7.7E-03 7.7E-03 2.6E-02 


Nb-95 2.3E-02 +/- 1.9E-02 1.9E-02 6.3E-Q2 


Ru-103 -1.7E-02 +,. 1.5E-02 1.5E-02 5.1E-02 


Ru-106 -1.07E-01 +/- 7. 1E-02 7.1E-02 2.5E-Q1 


Sb·124 -2.4E-02 +,- 2.6E-02 2.6E-Q2 9.6E-02 


Sb-125 -BE-03 +/- 1.9E-02 1.9E-Q2 6.4E-02 


Se-75 -1.74E-02 +/- 9.1E-03 9.1E-03 3.2E-02 


Zn-65 4.2E-02 +/. 3.BE-02 3.BE-Q2 1.3E-01 


Zr-95 -B.6E+OO +/- 2.9E+OO 2.9E+OO 9.SE+00 


Flags: 	 a The measured MDC Is greater than the required MOC APfYvedbY 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. 1lQ,~${-z:iOz
c Peak was found ~ J.M. Raimondi 

Sample Control Manager Reporting Level Ratio: 

MAILED 
c: 

MAY 2 7 2003 
FRAMATOMEANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date 05/27/03 
 clo Bristol Meyers Squibb 

Attention Paul Ely 
 Recel pt Date 04/17103 	 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5348-15 Client 10 BMA-E0200-693 REF-X19584 Product GAMMA SPECTROMETRY 

Reference Date 03/26/03 Analysis Date 05/22103 	 Matrix Soil 

Activity Concentration TPU Menured Required 

Nuclide +/- 1 -Sigma 1 Sigma MOC MOC Flags 


(pCltg) 	 (pCllg) (pCl/g) (pCI/g) 

AcTh-228 3.7E-01 +1- 2.7E-02 3.3E-02 1.1E-01 	 be 

Ag-108m OE+OO +'- 5.5E-03 5. 5 E-03 1.9E-02 

Ag-110m -1E-03 +'- 1.1E-02 1.1E-02 3.7E-02 

Ba-140 9.4E-01 +/- 5.3E-01 5.3E-01 1.7E+00 

Be-7 -2E-02 +1- 1.0E-01 1.0E-01 3.4E-01 

Ce-141 1.2E-02 +1- 3.0E-02 3.0E-02 9.9E-02 

Ce-144 -4.7E-02 +/- 3.9E-02 3.9E-02 1.3E-01 

Co-57 1.8E-03 +1- 5.0E-03 5.0E-03 1.7E-02 

Co-58 -1.7E-02 +1- 1.1E-02 1.1E-02 4.0E-02 

Co-60 1.51E-02 +1- 8.0E-03 8.0E-03 2.6E-02 3.8E-02 

Cr-51 2.6E-01 +1- 2.0E-01 2.0E-01 6.7E-01 

Cs-134 -5E-03 +/- 2.6E-02 2.6E-02 8.8E-02 

CS-137 3E-02 +/- 6.1E-03 6.3E-03 1.8E-02 1.1E+00 bc 

Fe-59 2.7E-02 +/- 3.5E-02 3.5E-02 1.2E-01 

1-131 -2.6E-01 +/- 8.2E-01 8.2E-01 2.8E+00 

K-40 1.793E+01 +1- 2.9E-01 9.4E-01 3.1E-01 	 be 

La-140 2.5E-01 +/- 2.3E-01 2.3E-01 7.7E-01 

Mn-54 9.8E-03 +/- 6.OE-03 8.OE-03 2.6E-02 

Nb-95 -2E-03 +/- 2.0E-02 2.0E-02 6.8E-02 

Ru·103 1.6E-02 +/•. 1.8E-02 1.8E-02 6.0E-02 

Ru-106 -1E-03 +/- 7.0E-02 7.0E-02 2.4E-01 

Sb-124 1.8E-02 +/- 2.0E-02 2.0E-02 6.9E-02 

Sb-125 -4E-03 +/- 1.8E-02 1.8E-02 6.3E-02 

Se-75 -8E-03 +1- 1.1E-02 1.1E-02 3.7E-02 

Zn-65 -3E-02 +/- 3.3E-02 3.3E-02 1.1E-01 

Zr-95 -5.8E-02 +/. 3.9E-02 3.9E·02 1.4E-01 

Flags: a The measured MOC Is greater than the required MOC ..1 _ _..-- ApJloved by 
b The activity concentration Is greater than three times Its one sigma counting uncertainty. ~5~3 
c Peak was found 0~imondi 

Sample Control Manager 
Reporting Level Ratio: 

MAILED 
c: 

MAY 2 7 2003 
FRAMATOME ANP 


ENVIRONMENTAL LAB 




A 	 Environmental Laboratory Analysis Report 
FRAMATOME ANP 29 Research Drive 

Westboro, MA 01581 
508-898-9970 

Duratek Inc 

Customer Duratek Inc Report Date OS/22103 
 c/o Bristol Meyers Squibb 
Attention Paul Ely 	 Receipt Date 04/17/03 Bldg 115, One Squibb Drive 

New Brunswick, NJ 08903 

Lab. Sample No. L5348-16 Client 10 BMA-E0200-726 REF-X19585 Product GAMMA SPECTROMETRY 

Reference Date 03/26/03 Analysis Date 05/16103 	 Matrix Soil 

Activity Concentration TPU Measured Required 

Nuclide +/- 1 • Sigma 1 Sigma MDC MDC Flags 


(pCilg) 	 (pCI/g) (pCI/g) (pCI/g) 

AcTh·228 3.SE·01 +/- 2.7E.Q2 3.3E·02 1.2E·01 	 bc 

Ag-10Sm .a.8E-03 +/- 5.5E.Q3 5.5E·03 1.9E.Q2 

Ag·110m ·1E.Q3 +/- 1.2E.Q2 1.2E-02 3.9E.Q2 

Ba-140 -5E-02 +/- 3.9E-01 3.9E-01 1.3E+00 

Be·7 1.61 E.Q1 +/- 9.4E-02 9.5E·02 3.1E.Ql 

Ce-141 7E-03 +/- 1.9E-02 1.9E-02 6.4E.Q2 

Ce-144 -1.7E-02 +/- 3.6E-02 3.6E-02 1.2E.Q1 

Co-57 -8E.Q3 +/. 4.5E-03 4.5E-03 1.6E.Q2 

Co-5S -1.31E.Q2 +/- 9.SE-03 9.SE-03 3.5E·02 

Co-GO -2.2E.Q3 +/- 8.1E-03 8.1E·03 2.SE-02 3.8E-02 

Cr·51 ·3E-02 +/- 1.7E-01 1.7E-01 5.SE.Q1 

Cs-134 -9.4E-03 +/- 7.5E-03 7.SE-03 2.6E-02 

Cs-137 1.92E-02 +/- 7.5E-03 7.6E-03 2.4E-02 1.1E+OO 

Fe-59 2.7E.Q2 i/- 3.2E-02 3.2E-02 1.1E-Ol 

1-131 lE-01 +/- 5.1E-01 5.1E-Ol 1.7E+OO 

K-4D 1.91 E+Ol +/- 3.1E-01 1.0E+OO 3.4E.Q1 	 be 

la-140 2.7E-01 +/- 1.9E-01 1.9E.Q1 6.1E-01 

Mn-54 S.2E-03 +/- 8.1E.Q3 S.1E-03 2.7E-02 

Nb-95 -2.2E-02 +/- 2.0E-02 2.0E-02 6.9E-02 

Ru-103 -2E-03 +1- 1.4E-02 1.4E-02 4.7E-02 

Ru-l06 OE+OO +/- 6.8E-02 6.SE-02 2.3E-01 

Sb-124 3.4E-02 +1- 2.1E.Q2 2.1E-02 S.8E.Q2 

Sb-125 6E-03 i/_ 1.7E.Q2 1.7E-02 5.9E-02 

5e-75 -1.7E-02 +/- 1.0E-02 1.1E-02 3.6E-02 

Zn-65 1.SE-02 +/- 3.7E-02 3.7E-D2 1.2E-Ol 

Zr-95 -3.3E-D2 +/- 3.7E-02 3.7E-02 1.3E-01 

Flags: 	 a The measured MDC is greater than the required MDC Approved by 
b The activity concentration is greater than three times Its one sigma counting uncertainty. 1-v. ~S(~t-l~
c Peak was found "'-.j J.M. Raimondi 

Sample Control Manager 
Reporting Level Ratio: 	 MAILED 
c: MA.( .~; 7 Z003 

( ill""";-< I \.I'~IC. ANP 
ENVIRONMENTAL LAB 

http:1-2.1E.Q2
http:1.31E.Q2


----------------
---------------

------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...,;L;;,;;5;..;;;;3...;.48;;;....(}..;;...;...1________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~~...;....;.----------

Delay Date: 
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-21 REF-X19570 

Collect Start Date/Time: 

Collect Stop DatelTime: 03-26-03 12:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s) Cs-137,1100; Co-60, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

______ g/mLDensity: Total Sample Weight: -----g
(if required) (if required) 

Total Sample Weight: Wet Weight: ------g -----9
(if required) 

Dry Weight:Aliquot Weight: -----9-----g 
Aliquot Weight: ---,-qle~I~3__ 9 

Vegetation/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:

Dry Wei9ht: -----g 
Units:

Aliquot Weight: -----g 

Sample Geometry: 
,q 

Work Group 10: Run 10: 

COUNTING INFORMATION 

)
Count DatelTime: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305,1, Rev.18 



Required MDC(sl: Co-60,38;Cs-137,1100; 

Sample Id L5348-01 
Client Id BMA-E0200-21 
Site REF-X19S70 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 03/26/03 12:00 

Parameter 

Sample Weight 
Sample weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Framatome ANP 
Results Data Report 

Product GAMMA SPECTROMETRY 
Matrix SOOl Soil 

Units Numvalue Textvalue Datevalue 

9 96.3 
g 
g 96.3 
kg .0963 

WT1S 
SOILA.LIB 
EMPTY 

pCi 

Page 1 



******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

**********************************************,~******~********************** 

LSN: L5348-01 

Sample ID: SOIL/SEDI Duratek Inc Code: 1277205 

------------------------------------------~-----------------------------------
Sampling Start: 03/26/2003 12:00:00 I cbunting Start: 05/07/2003 17:30:59 

_Sampling Stop: 03/26/2003 12:00:00 I Decay Time. 1.01E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs I Live Time 56818 Sec 
Sample Size ....... 9.63E-002 kg I Real Time. . . . . . .. 56867 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ..•......1277205.spc 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Energy{keV)= 0.60 + 0.661*Ch +-1.07E-07*ChA 2 + 4.75E-11*Ch A 3 05/07/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.00E+00*EnA 3 02/28/2003 

Where En Sqrt(Energy in keY} 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

==============================================:================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------------------------------------------------~---------------------------

1 52.11 77.89 -15526 712 1189 17822 222.48 NET< CL 
Wide Pk 

2 63.95 95.81 236 44 68 1015 0.95 a 
3 66.72 100.00 28 34 56 762 0.57 b NET< CL 
4 75.46 113.21 995 65 94 1624 1. 25 a 
5 77.77 116.70 1530 63 82 1353 1. 05 b 
6 84.84 127.40 254 47 73 1084 1.18 a 
7 87.90 132.03 543 50 73 1084 1. 06 b 
8 90.54 136.02 386 49 73 1084 1.12 c 
9 93.50 140.50 1142 67 94 1518 1. 51 d 

10 129.60 195.09 128 54 87 1306 1. 06 
11 140.48 211. 55 108 42 67 898 1. 02 a 
12 144.59 217.76 151 59 95 1436 1. 66 b 
13 154.60 232.90 37 58 96 1445 0.39 NET< CL 
14 186.52 281.18 824 58 83 1172 1. 37 
15 197.89 298.38 83 40 64 830 1.10 a 
16 199.22 300.39 67 29 45 498 0.62 b 
17 209.79 316.37 79 51 83 1185 0.44 NET< CL 
18 236.86 357.31 70 26 41 405 0.66 a 
19 239.26 360.95 3010 68 66 809 1. 24 b 
20 242.19 365.37 674 48 66 809 1. 38 c 
21 270.71 408.52 211 44 68 799 1. 66 
22 278.02 419.57 15 42 69 820 0.22 NET< CL 
23 295.84 446.52 905 43 52 538 1.19 a 
24 300.75 453.94 193 34 52 538 1.10 b 
25 328.44 495.83 218 47 74 814 1. 87 Wide Pk 
26 338.87 511. 61 562 48 68 727 1. 35 
27 352.56 532.30 1658 59 70 734 1. 58 

Page 001 



-------------------------------------------------------------------------------

================================================:=============================== 
PEAK SEARCH RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 410.72 620.28 90 41 65 632 1. 66 
29 463.58 700.22 172 35 54 463 1. 29 
30 511. 62 772.88 1603 55 62 570 2.52 Wide Pk 
31 559.07 844.65 23 26 42 296 0.80 NET< CL 
32 570.28 861. 60 26 24 39 275 0.77 NET< CL 
33 583.84 882.11 911 44 53 417 1. 44 
34 609.94 921.58 1246 46 49 384 1. 62 
35 662.30 1000.78 857 40 46 368 1. 58 
36 727.76 1099.79 162 31 47 362 1. 56 
37 768.35 1161.17 114 30 46 342 1. 78 
38 786.76 1189.02 39 25 39 270 1. 79 NET< CL 
39 795.56 1202.32 108 23 33 218 1. 51 a 
40 803.46 1214.28 42 19 30 187 1.19 b 
41 860.87 1301.10 68 27 42 294 1. 39 
42 911.78 1378.09 575 35 42 279 1. 69 
43 934.48 1412.42 40 24 39 245 0.98 
44 965.46 1459.29 93 19 26 148 1. 25 a 
45 969.58 1465.52 352 27 33 197 1. 70 b 
46 1001. 49 1513.77 30 23 36 218 1. 38 NET< CL 
47 1120.71 1694.05 259 29 39 234 2.04 
48 1238.51 1872.19 92 28 43 278 2.10 
49 1378.27 2083.50 46 14 20 83 1. 47 a 
50 1386.23 2095.53 17 10 16 60 1. 03 b 
51 1407.99 2128.44 23 20 31 157 1. 58 NET< CL 
52 1461. 43 2209.23 2408 52 29 133 2.19 
53 1588.45 2401.24 19 17 27 125 0.99 NET< CL 
54 1622.65 2452.94 16 17 26 108 1.19 NET< CL 
55 1765.15 2668.32 211 20 23 89 2.31 
56 1847.80 2793.22 16 14 22 81 1. 04 NET< CL 
57 2118.68 3202.47 14 13 21 74 1. 09 NET< CL 
58 2204.95 3332.78 67 '15 21 75 2.09 
59 2615.31 3952.32 405 21 12 23 3.01 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . . . EMPTY05.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 52.11 -15526 712 1189 -8601 757 1254 NET<CL 
2 63.95 236 44 68 83 48 78 
3 66.72 28 34 56 -3 38 62 NET<CL 
4 75.46 995 65 94 862 70 105 
5 77.77 1530 63 82 1452 65 88 
6 84.84 254 47 73 181 50 79 
7 87.90 543 50 73 476 54 80 
9 93.50 1142 67 94 683 70 107 

11 140.48 108 42 67 8 47 78 NET<CL 
12 144.59 151 59 95 72 62 101 NET<CL 
14 186.52 825 58 83 516 62 95 
15 197.89 83 40 64 -90 45 76 NET<CL 
17 209.79 79 51 83 44 54 88 NET<CL 
19 239.26 3010 68 66 2841 71 77 
23 295.84 905 43 52 798 48 64 
26 338.87 562 48 68 562 50 72 
27 352.56 1659 59 70 1448 62 81 
30 511. 62 1603 55 62 271 61 96 
31 559.07 23 26 42 -20 30 49 NET<CL 
32 570.28 26 24 39 -6 28 46 NET<CL 
33 583.84 911 44 53 836 47 61 
34 609.94 1246 46 49 1107 49 59 
36 727.76 163 31 47 142 33 51 
40 803.46 42 19 30 -13 23 38 NET<CL 
41 860.87 68 27 42 67 29 46 
42 911.78 575 35 42 503 37 48 
45 969.58 352 27 33 325 29 38 
46 1001.49 30 23 36 -3 25 42 NET<CL 
47 1120.71 259 29 39 233 30 43 
52 1461. 43 2408 52 29 2293 53 38 
53 1588.45 19 17 27 21 18 29 NET<CL 
55 1765.15 211 20 23 180 22 28 
56 1847.80 16 14 22 14 16 26 NET<CL 
59 2615.31 405 21 12 313 23 23 
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******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)} 

Library Match Resolution. .. 1.00 I Decay Limit (Halflives). 8.0 
Minimum Score. 0.65 I Decay Correction. . . .. ON 

=======~======================================================================= 

LIBRARY SEARCH RESULTS 
=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 63.95 83 Th-234 83 2 of 2 100.00 1. 50 
4 75.46 862 Pb-212 553 S of 6 99.30 0.99 

Pb-214 254 5 of 7 98.65 0.99 
Tl-208 52 6 of 9 95.51 0.96 

5 77.77 467 Pb-214 455 :> of 7 98.65 0.99 Split 
62 77.77 985 Pb-212 985 :> of 6 99.30 0.99 AutoAdd 

6 84.84 181 Tl-208 29 6 of 9 95.51 0.96 
7 87.90 476 Pb-212 536 :> of 6 100.00 1. 50 

Cd-l09 1 of 1 100.00 1. 50 
8 90.54 386 Unknown 
9 93.50 445 AcTh-228 214 10 of 36 76.84 0.77 Split 

61 93.50 238 Th-234 238 2 of 2 100.00 1. 50 AutoAdd 
10 129.60 129 AcTh-228 201 10 of 36 89.22 1. 39 
14 186.52 516 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
16 199.22 67 Unknown 
18 236.86 70 Unknown 
19 239.26 2841 Pb-212 4102 5 of 6 100.00 1. 00 
20 242.19 674 Pb-214 372 :' of 7 98.65 0.99 

La-l40 1 of 15 0.40 0.00 LowScore 
21 270.71 211 AcTh-228 176 10 of 36 83.61 1. 34 
23 295.84 798 Pb-214 5 of 7 100.00 1. 00 
24 300.75 193 Pb-212 184 5 of 6 100.00 1. 50 
25 328.44 219 AcTh-228 136 10 of 36 79.98 1. 30 

Bi-212 3 2 of 13 59.32 0.59 LowScore 
La-140 25883 2 of 15 23.26 0.23 LowScore 

26 338.87 562 AcTh-228 461 10 of 36 83.61 1. 34 
27 352.56 1448 Pb-214 2567 5 of 7 100.00 1. 00 
28 410.72 91 Unknown 
29 463.58 172 AcTh-228 146 10 of 36 83.61 1. 34 

Sb-125 1 of 8 12.82 0.13 LowScore 
30 511.62 39 Annil 1 of 1 100.00 1. 50 Split 
60 511.62 232 TI-208 232 6 of 9 97.04 1.47 AutoAdd 
33 583.84 836 TI-208 805 6 of 9 97.04 1. 47 
34 609.94 1107 Bi-214 1152 9 of 33 91. 20 1. 41 

Ru-103 1 of 2 5.92 0.06 LowScore 
1121SEsc o of o 0.65 

35 662.30 857 Cs-137 1 of 1 100.00 1. 50 
36 727.76 142 81-212 11036 2 of 13 100.00 1. 00 
37 768.35 114 Bi-214 102 9 of 33 91. 20 1. 41 
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===~==========~================================================================ 

LIBRARY SEARCH RESULTS 

=====~========================================================================= 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

---------------------------------------------_._-------------------------------­

39 795.56 108 AcTh-228 103 10 of 36 83.61 1. 34 
Cs-134 1 of 9 46.67 0.47 LowScore 

41 860.87 67 Tl-208 92 6 of 9 97.04 1. 47 
42 911.78 503 AcTh-228 600 10 of 36 86.02 1. 36 
43 934.48 40 Bi-214 57 9 of 33 97.15 1. 47 
44 965.46 93 AcTh-228 101 10 of 36 86.02 1.36 
45 969.58 325 AcTh-228 319 10 of 36 84.49 1. 34 
47 1120.71 233 Bi-214 232 9 of 33 91. 20 1. 41 
48 1238.51 92 Bi-214 85 9 of 33 91. 20 1. 41 
49 1378.27 46 Bi-214 54 9 of 33 93.06 1. 43 
50 1386.23 17 Bi-214 10 9 of 33 82.81 1.33 
52 1461. 43 2293 K-40 1 of 1 100.00 1. 50 
55 1765.15 180 Bi-214 173 9 of 33 91. 20 1. 41 
58 2204.95 67 Bi-214 46 9 of 33 85.59 1. 36 
59 2615.31 313 Tl-208 325 6 of 9 97.04 1. 47 
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***********************************************~,******************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-01 


Sample 10: SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 
Sampling Stop: 03/26/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 9.63e-002 kg 
Collection Efficiency 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 
Efficiency File: WT1SS005.EFF (Sand in 4 

Counting Start: 
Decay Time. 
Live Time .. 
Real Time . . 
Spectrum File 
Type I & II 

Code: 1277205 

05/07/2003 17:30:59 
1.01e+003 Hrs 

56818 Sec 
56867 Sec 

.1277205.spc 

Det. Limit Confidence Interval: 95 % 

6953483 Inst-1 Detector #5) 
oz Poly Jar: 1.6 g/cc) 

Eff.=1/[5.28E-03*En A -3.33E+OO + 1.03E+02*En A 7.42E-Ol] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: . . . . . . . L5348-01. LSF (SOIL/SEDI: Duratek Inc) 
================;============================================================== 

MEASURED or MDA CONCENTRATIONS 
======================================================;======================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 Average:x 6.98E+02 +- 3.13E+02 · . 63.29 6.98E+02 +- 4.03E+02 1.32E+03 + 
92.59 6.98E+02 +- 4.96E+02 1. 63E+03 + 

Pb-212 Average:x 1.14E+03 +- 2.82E+01 * 
74.81 r. D. 
77.12 r. D. . 
87.30 I. D. . . . 

238.63 1.14E+03 +- 2.84E+01 6.28E+01 +* 
300.09 1. 19E+03 +- 2.11E+02 6.53E+02 +* 

Pb-214 Average:x 9.46E+02 +- 3.02E+01 · * 
77.11 r. D. · · 

241. 98 1.62E+03 +- 1.15E+02 3.26E+02 +* 
295.21 8.62E+02 +- 5.19E+01 1.41E+02 +* 
351.92 9.16E+02 +- 3.93E+01 1. 04E+02 +* 

Tl-208 Average:x 9.24E+02 +- 4.07E+Ol * 
84.90 r. D. · · 

510.84 I. D. . .· · 
583.14 9.43E+02 +- 5.28E+01 1.40E+02 +* 
860.37 6.76E+02 +- 2.95E+02 9.61E+02 + 

2614.66 9.07E+02 +- 6.54E+01 1.41E+02 +* 
AcTh-228 Average:x 9.59E+02 +- 4.11E+01 . *· 93.35 1. D. . . 

129.08 6.20E+02 +- 2.62E+02 8.57E+02 + 
270.23 1.14E+03 +- 2.38E+02 7.55E+02 +* 
327.64 1. 53E+03 +- 3.31E+02 1. 06E+03 +* 
338.32 1.13E+03 +- 9.93E+01 2.92E+02 +* 
463.00 1.13E+03 +- 2.31E+02 7.25E+02 +* 
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=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

794.70 1.00E+03 +­ 2.12E+02 6.46E+02 +* 
911.07 8.63E+02 +­ 6.34E+Ol 1. 70E+02 +* 
964.60 8.84E+02 +­ 1.78E+02 5.30E+02 +* 
969.11 9.72E+02 +­ 8.80E+01 2.37E+02 +* 

Ce-l41 145.44 N 5.04E+Ol +­ 4.35E+Ol 1. 44E+02 x 
Ra-226 186.22 2.41E+03 +­ 2.89E+02 8.96E+02 +* 
Annil 511.00 1.31E+01 +­ 3.54E+01 1.17E+02 + 
Bi-214 Average:x 8.52E+02 +­ 3.23E+Ol * 

609.31 8.43E+02 +­ 3.73E+01 9.23E+Ol +* 
768.36 9.43E+02 +­ 2.47E+02 7.81E+02 +* 
934.06 6.03E+02 +­ 3.67E+02 1.21E+03 + 

1120.29 8.53E+02 +­ 1.10E+02 3.22E+02 +* 
1238.11 9.19E+02 +­ 2.81E+02 8.97E+02 +* 
1377.67 7.16E+02 +­ 2.14E+02 6.58E+02 +* 
1385.31 1.45E+03 +­ 8.54E+02 2.81E+03 + 
1764.49 8.86E+02 +­ 1.06E+02 2.85E+02 +* 
2204.22 1.23E+03 +­ 2.82E+02 8.35E+02 +* 

Cs-137 661.65 3.78E+02 +­ 1.79E+Ol 4.18E+Ol +* 
Bi-212 727.17 4.85E+02 +­ 1.13E+02 3.55E+02 +* 
K-40 1460.81 1.45E+04 +­ 3.36E+02 4.94E+02 +* 
Am-241 59.54 N 1.11E+02 +­ 4.63E+01 1.51E+021 x lbase 
Co-57 122.06 N 2.38E+00 +­ 7.94E+00 2.65E+01 x 
Ce-144 133.54 N-2.23E+01 +­ 5.62E+01 1. 90E+02r x rbase 
Se-75 264.65 N 2.46E+01 +­ 1.51E+01 4.96E+01 x 
Cr-51 320.08 N-9.08E+Ol +­ 2.15E+02 7.29E+02 x 
1-131 364.48 N 6.99E+Ol +­ 3.48E+02 1.17E+03 x 
Sb-125 427.89 N 9.53E+00 +­ 2.71E+01 9.11E+Ol x 
Ag-108m 433.93 N-5.35E+OO +­ 9.47E+00 3.23E+01 x 
Be-7 477.59 N 3.84E+02 +­ 1.50E+02 4.87E+02 x 
La-l40 487.03 N-1.02E+02 +­ 1.89E+02 6.46E+02 x 
Ru-103 497.08 N-1.23E+01 +­ 2.02E+01 6.92E+Ol x 
Ba-140 537.32 N-8.15E+02 +­ 3.48E+02 1. 23E+03 x 
Cs-134 604.70 N-1.25E+01 +­ 1.10E+01 3.79E+Oll x Ibase 
Ru-l06 621.84 N 2.84E+01 +­ 1.01E+02 3.43E+02 x 
Zr-95 724.18 N-l.58E+04 +­ 3.49E+03 1.15E+04P x# PIC 
Nb-95 765.79 N 1.45E-Ol +­ 3.70E+01 1. 24E+02P x PIC 
Co-58 810.76 N-3.79E+Ol +­ 1.39E+01 5.05E+01 x 
Mn-54 834.83 N 2.45E+00 +­ 1.10E+01 3.75E+01 x 
Ag-110m 884.67 N 6.49E+OO +­ 1.56E+01 5.27E+Ol x 
Fe-59 1099.22 N-4.28E+Ol +­ 3.90E+Ol 1.37E+02 x 
Zn-65 1115.52 N 3.62E+Ol +­ 4.88E+01 1.62E+02P x PIC 
Co-60 1332.49 N 5.31E+00 +­ 9.82E+00 3.35E+01 x Y. 
Sb-124 1691.02 N 2.00E+Ol +­ 3.09E+Ol 1. 06E+02 x 

MEASURED TOTAL: 2.33E+04 +- 1.28E+03 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=================================================================~============= 

1 52.11 77.89 -8601 757 1254 17822 222.48 Deleted 
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-------------------------------------------------------------------------------

========~~===================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

================================================:=============================== 

3 66.72 100.00 -3 38 62 762 0.57 Deleted 
8 90.54 136.02 386 49 73 1084 1.12 Unknown 


11 140.48 211.55 8 47 78 898 1. 02 Deleted 

13 154.60 232.90 37 58 96 1445 0.39 Deleted 

15 197.89 298.38 -90 45 76 830 1.10 Deleted 

16 199.22 300.39 67 29 45 498 0.62 Unknown 

17 209.79 316.37 44 54 88 1185 0.44 Deleted 

18 236.86 357.31 70 26 41 405 0.66 Unknown 

22 278.02 419.57 15 42 69 820 0.22 Deleted 

28 410.72 620.28 91 41 65 632 1. 66 Unknown 

31 559.07 844.65 -20 30 49 296 0.80 Deleted 

32 570.28 861.60 -6 28 46 275 0.77 Deleted 

38 786.76 1189.02 39 25 39 270 1. 79 Deleted 

40 803.46 1214.28 -13 23 38 187 1.19 Deleted 

46 1001.49 1513.77 -3 25 42 218 1. 38 Deleted 

51 1407.99 2128.44 23 20 31 157 1. 58 Deleted 

53 1588.45 2401.24 21 18 29 125 0.99 Deleted 

54 1622.65 2452.94 16 17 26 108 1.19 Deleted 

56 1847.80 2793.22 14 16 26 81 1. 04 Deleted 

57 2118.68 3202.47 14 13 21 74 1. 09 Deleted 


===============================================:================================ 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

12 144.59 217.76 72N 62 101 1436 1. 66 b NET< CL 
63 59.54 89.14 107N 45 71 1026 1.13 LBase 
64 122.06 183.69 14N 45 74 921 1.18 NET< CL 
65 133.54 201.05 -16N 40 67 900 1.19 NET< CL 

RBase 
66 264.65 399.35 60N 37 59 644 1. 28 
67 320.09 483.19 -14N 33 55 556 1. 32 NET< CL 
68 364.49 550.35 6N 30 49 444 1. 36 NET< CL 
69 427.90 646.26 ION 28 46 398 1. 40 NET< CL 
70 433.94 655.39 -18N 31 51 452 1. 41 NET< CL 
71 477.61 721.44 78N 31 48 398 1. 44 
72 487.05 735.72 -16N 29 48 389 1. 44 NET< CL 
73 497.10 750.92 -17N 28 47 371 1. 45 NET< CL 
74 537.35 811.79 -63N 27 46 365 1. 48 NET< CL 
75 604.74 913.72 -34N 29 49 417 1. 52 NET< CL 

LBase 
76 621. 88 939.64 7N 26 42 300 1. 54 NET< CL 
77 724.24 1094.46 -10864N 2398 3949 506 1. 61 NET< CL 

PIC 
78 765.73 1157.21 ON 38 63 487 1. 63 NET< CL 

PIC 
79 810.72 1225.25 -57N 21 37 248 1. 66 NET< CL 
80 834.79 1261. 66 5N 23 37 252 1. 68 NET< CL 
81 884.65 1337.07 9N 22 35 229 1. 71 NET< CL 
82 1099.17 1661. 49 -23N 21 35 215 1. 86 NET< CL 
83 1115.48 1686.16 30N 40 65 380 1. 87 NET< CL 

PIC 
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=============================================================================== 
NET/MDA PEAK RESULTS 


=====~===================~===================================================== 

PK. 
# 

ENERGY 
(keV) 

ADDRESS 
CHANNEL 

NET/MDA 
COUNTS 

UN­
CERTAINTY 

C.L. 
COUNTS 

BKG 
COUNTS 

FWHM 
(keV) FLAG 

84 
85 

1332.48 
1691.02 

2014.28 
2556.28 

8N 
8N 

15 
12 

25 
20 

120 
72 

2.01 
2.25 

NET< 
NET< 

CL 
CL 
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******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/07/2003 17:30:59 
Sampling Stop: 03/26/2003 12:00:00 Decay Time .. 1.01E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . . 56818 Sec 
Sample Size . 9.63E-02 kg Real 'I'ime 56867 Sec 
Collection Efficiency 1.0000 Spectrum File .1277205.spc 

Detector #: 5 
Energy(keV)= 0.60 + 0.661*Ch + -1.07E-07*ChA2 + -1.07E-07*Ch A3 05/07/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 6.l4E-04*En A 3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: .. .WTISSOOS.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 5.28e-03*EnA-3.33e+00 + 1.03e+02*EnA 7.42e-OlJ 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-0l.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Th-234 6.98E+02 3.l2E+02 < 1.32E+03 6.50E+02 1. OOE+OO MEAS + YES 
Pb-212 1.14E+03 2.82E+01 < 6.28E+01 3.08E+Ol 9.99E-Ol MEAS + YES 
Pb-214 9.46E+02 3.02E+Ol < l.04E+02 5.10E+Ol 1.OOE+OO MEAS + YES 
Tl-208 9.24E+02 4.07E+01 < 1.40E+02 6.68E+Ol 1.OOE+OO MEAS + YES 
AcTh-228 9.59E+02 4.11E+Ol < 1.70E+02 8.28E+Ol 1.OOE+OO MEAS + YES 
Ce-141 5.04E+Ol 4.35E+Ol < 1.44E+02 7.10E+Ol 4.03E-01 NET YES 
Ra-226 2.41E+03 2.89E+02 < 8.96E+02 4.42E+02 1.OOE+OO MEAS + YES 
Annil 1.3lE+01 3.54E+01 < 1.17E+02 5.82E+01 9.22E-Ol MEAS + YES 
Bi-214 8.52E+02 3.22E+Ol < 9.23E+01 4.51E+Ol l.OOE+OO MEAS + YES 
Cs-l37 3.78E+02 l.79E+01 < 4.18E+Ol 2.03E+Ol 9.97E-01 MEAS + YES 
Bi-2l2 4.85E+02 1.13E+02 < 3.55E+02 1.73E+02 1.OOE+OO MEAS + YES 
K-40 1. 45E+04 3.36E+02 < 4.94E+02 2.38E+02 1. OOE+OO MEAS + YES 
Am-241 1.l1E+02 4.63E+Ol < 1.51E+02 7.41E+01 1.OOE+OO NET YES 
Co-57 2.38E+OO 7.94E+OO < 2.65E+Ol 1.30E+Ol 8.97E-Ol NET YES 
Ce-144 -2.22E+01 5.62E+Ol < 1.90E+02 9.29E+01 9.01E-Ol NET YES 
Se-75 2.46E+Ol 1.51E+01 < 4.96E+01 2.42E+Ol 7.82E-Ol NET YES 
Cr-51 -9.08E+Ol 2.15E+02 < 7.29E+02 3.56E+02 3.45E-Ol NET YES 
1-131 6.99E+01 3.48E+02 < l.l7E+03 5.71E+02 2.55E-02 NET YES 
Sb-125 9.53E+00 2.71E+Ol < 9.11E+Ol 4.42E+01 9.7lE-Ol NET YES 
Ag-10Bm -5.35E+OO 9.47E+OO < 3.23E+Ol 1.57E+Ol 9.99E-01 NET YES 
Be-7 3.84E+02 1.50E+02 < 4.87E+02 2.37E+02 5.76E-Ol NET YES 
La-140 -1. 02E+02 1.89E+02 < 6.46E+02 3.14E+02 9.97E-02 NET YES 
Ru-103 -1.23E+01 2.02E+01 < 6.92E+Ol 3.36E+01 4.73E-Ol NET YES 
Ba-l40 -8.15E+02 3.48E+02 < 1.23E+03 5.97E+02 9.97E-02 NET YES 
Cs-134 -1.25E+Ol l.lOE+Ol < 3.79E+Ol 1.85E+Ol 9.62E-Ol NET YES 
Ru-106 2.84E+Ol 1.01E+02 < 3.43E+02 1. 66E+02 9.23E-Ol NET YES 
Zr-95 -1.58E+04 3.49E+03 < 1.15E+04 5.74E+03 6.31E-Ol NET YES 
Nb-95 1. 45E-Ol 3.70E+Ol < l.24E+02 6.09E+Ol 4.31E-Ol NET YES 
Co-58 -3.79E+Ol 1.39E+01 < 5.05E+Ol 2.44E+Ol 6.59E-Ol NET YES 
Mn-54 2.45E+00 1.10E+Ol < 3.75E+Ol 1.81E+Ol 9.l0E-Ol NET YES 
Ag-llOm 6.49E+OO 1.56E+Ol < 5.27E+Ol 2.54E+Ol 8.89E-Ol NET YES 
Fe-59 4.28E+01 3.90E+Ol < l.37E+02 6.58E+01 5.16E-01 NET YES 
Zn-65 3.62E+01 4.88E+Ol < l.62E+02 7.96E+01 8.86E-Ol NET YES 
Co-60 5.3lE+OO 9.82E+OO < 3.35E+Ol 1.59E+Ol 9.85E-Ol NET YES 
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Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Sb-124 2.00E+01 3.09E+Ol < 1.06E+02 4.94E+01 6.13E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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---------------
------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...;;;L;;.;;5..;:;.3...;..48.::....()..:;.2~________ Count by Date: ________ 
(if required) 

Client: Duratek Inc Delay Date: --------------------- (if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-55 REF-X19571 

Collect Start DatelTime: 

Collect Stop DatelTime: 03-26-03 12:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s) Cs·137,1100; Co-60, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

Density: 
(if required) 

______ g/mL Total Sample Weight: 
(if required) ------9 

Total Sample Weight: 
(if required) -----g Wet Weight: -----9 

Aliquot Weight: -------9 
Dry Weight: ------g 

Vegetation/Dried Aquatic Animals Data 
Aliquot Weight: 

WetWei9ht: -----9 Filter/Smear Data 

Dry Weight: -------9 
Volume: 

Aliquot Wei9ht: --------9 
Units: 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

1'l11~DLCount Date/Time: ~I ~1,()-; 0. [1'71 OetNo.: ___ Spectrum No.: _____ 


Counted by: ~ 

Recount Date/Time: DetNo.: ___ Spectrum No.: _____ 


Counted by: 

FORM 305.1, Rev.18 

http:L;;.;;5..;:;.3...;..48


Framatome ANP 
Results nata Report 

Required MDC(s) , CO-60.38;Cs-137.1100; 

Sample Id 
Client Id 
Site 

1.5348-02 
BMA-E0200-55 
REF-X19571 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

comments 
Client 
Project 
Start Date 
Collect Date 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

03/26/03 12: 00 

Parameter Units Numvalue Textvalue Oatevalue 

Sample Weight 
Sample Weight""Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

95.7 

95.7 
.0957 

WTIS 
SOILA.LIB 
EMPTY 
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L5348-02 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5348-02 

Sample ID: SOIL/SEDI Duratek Inc Code: 1277306 

Sampling Start: 03/26/2003 12:00:00 I Counting Start: 05/07/2003 17:31:23 
Sampling Stop: 03/26/2003 12:00:00 )/Decay Time ... 1.01E+003 Hrs 
Buildup Time.. ... O.OOE+OOO Hrs I Live Time. 56834 Sec 
Sample Size ....... 9.57E-002 kg I Real Time .. . 56883 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File .. . .1277306.spc 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Energy(keV}= -0.15 + 0.662*Ch + 0.00E+00*Ch A 2 + 0.00E+00*Ch A 3 05/07/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*En A 3 03/04/2003 

Where En = Sqrt(Energy in keY} 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

;============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 52.82 80.05 -19135 802 1339 22331 451.55 NET< CL 
Wide Pk 

2 63.09 95.58 687 72 110 2046 1. 22 
3 74.63 113.02 1182 65 90 1634 1.18 a 
4 76.92 116.48 1730 69 90 1634 1. 00 b 
5 83.87 126.99 300 53 82 1372 1. 05 a 
6 86.96 131. 65 689 57 82 1372 1.14 b 
7 89.81 135.96 466 55 82 1372 0.99 c 
8 92.49 140.01 2354 75 94 1646 1. 39 d 
9 105.51 159.70 58 53 87 1385 0.61 NET< CL 

10 114.93 173.93 -39 46 76 1152 0.50 NET< CL 
11 128.67 194.69 170 53 85 1321 0.88 
12 139.45 210.98 37 31 50 628 0.56 a NET< CL 
13 143.73 217.45 234 52 82 1256 1. 27 b 
14 163.17 246.82 98 55 89 1346 0.75 
15 185.64 280.79 1339 65 89 1345 1. 23 
16 197.73 299.06 140 55 88 1310 1.16 
17 209.12 316.27 195 54 86 1254 1.12 
18 229.86 347.61 14 32 53 622 0.27 NET< CL 
19 238.40 360.52 3327 71 69 884 1. 22 a 
20 241.34 364.96 731 59 86 1179 1. 77 b Wide Pk 
21 270.11 408.44 296 51 79 988 1. 56 
22 277.09 419.00 150 44 69 814 1. 51 
23 288.03 435.52 41 42 68 793 0.87 NET< CL 
24 294.96 446.01 1043 48 59 652 1. 33 a 
25 299.81 453.33 147 34 52 543 1. 03 b 
26 327.87 495.74 124 42 67 756 1. 28 
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-------------------------------------------------------------------------------

L5348-02 analyzed by emm1461 on 05/07/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 338.16 511.30 654 50 70 771 1. 36 
28 351. 74 531.82 1751 56 62 665 1. 32 
29 409.04 618.41 77 42 68 678 1. 67 
30 462.62 699.38 185 39 61 546 1. 41 
31 510.74 772.10 1724 56 61 552 2.38 Wide Pk 
32 558.19 843.82 43 32 51 415 1. 01 NET< CL 
33 569.92 861. 54 40 34 55 444 0.88 NET< CL 
34 583.02 881.35 1080 47 54 434 1. 63 
35 609.09 920.74 1296 50 58 494 1. 55 
36 661. 54 1000.01 881 43 51 450 1. 52 
37 727.07 1099.05 267 33 48 371 1. 86 
38 767.19 1l59.67 97 32 50 405 1. 80 
39 785.66 1187 . 59 15 26 42 305 0.51 NET< CL 
40 794.72 1201. 28 116 26 39 276 1. 75 a 
41 802.76 1213.44 46 16 24 138 0.85 b 
42 835.72 1263.24 76 18 26 154 1.18 a 
43 839.44 1268.87 56 21 33 216 1. 47 b 
44 860.30 1300.39 139 33 50 375 1. 93 
45 91l.11 1377.18 724 37 42 280 1. 90 
46 932.34 1409.26 28 17 27 154 1. 26 a 
47 934.07 1411.87 47 16 24 129 1.19 b 
48 964.47 1457.83 109 20 28 164 1. 27 a 
49 968.99 1464.66 386 27 31 192 1. 42 b 
50 1001.33 1513.53 120 28 43 272 1. 93 
51 1120.16 1693.11 275 31 43 286 1. 54 
52 1237.93 1871.10 119 27 40 274 1. 61 
53 1377.73 2082.37 58 23 37 206 1. 70 
54 1460.83 2207.95 2553 54 31 153 2.22 
55 1588.29 2400.58 31 17 26 127 1. 60 
56 1620.28 2448.93 29 16 25 101 1. 59 
57 1730.31 2615.22 65 16 22 77 2.52 
58 1764.56 2666.98 229 20 22 79 2.64 
59 1847.04 2791.63 24 13 21 71 1. 65 
60 2101.89 3176.78 22 10 15 43 1. 93 a 
61 2104.57 3180.82 45 12 16 48 2.23 b 
62 2204.70 3332.16 68 16 22 74 2.68 
63 2614.73 3951. 83 423 23 16 41 3.49 Wide Pk 
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L5348-02 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U 1'1 D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . EMPTY06.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================:================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 52.82 -19135 802 1339 -10361 852 1412 NET<CL 
2 63.09 687 72 110 -12 77 126 NET<CL 
3 74.63 1182 65 90 1048 68 99 
4 76.92 1730 69 90 1628 71 97 
5 83.87 300 53 82 85 60 98 NET<CL 
6 86.96 689 57 82 610 59 88 
7 89.81 466 55 82 371 58 91 
8 92.49 2354 75 94 690 81 126 

12 139.45 37 31 50 -44 37 61 NET<CL 
13 143.73 234 52 82 44 55 90 NET<CL 
14 163.17 98 55 89 14 60 98 NET<CL 
15 185.64 1339 65 89 403 71 112 
16 197.73 140 55 88 45 58 94 NET<CL 
19 238.40 3327 71 69 3048 74 81 
20 241. 34 731 59 86 680 61 90 
21 270.11 296 51 79 253 53 84 
22 277.09 150 44 69 119 48 77 
24 294.96 1043 48 59 927 52 70 
27 338.16 654 50 70 616 53 76 
28 351. 74 1751 57 62 1600 59 72 
31 510.74 1724 56 61 392 61 95 
32 558.19 43 32 51 2 35 57 NET<CL 
33 569.92 40 34 55 8 37 61 NET<CL 
34 583.02 1080 47 54 965 49 62 
35 609.09 1296 50 58 1154 53 67 
37 727.07 267 33 48 242 35 51 
38 767.19 97 32 50 52 34 55 NET<CL 
41 802.76 46 16 24 -13 19 32 NET<CL 
45 911.11 725 37 42 656 39 48 
49 968.99 386 27 31 367 29 36 
50 1001.33 120 28 43 35 31 50 NET<CL 
51 1120.16 275 31 43 252 32 46 
52 1237.93 119 27 40 101 28 43 
54 1460.83 2553 54 31 2417 55 40 
58 1764.56 229 20 22 204 21 26 
63 2614.73 423 23 16 325 24 26 
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L5348-02 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

************************************************,,****************************** 

Library File:. .. .. . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94) 

Library Match Resolution.. . 2.00 I Decay Limit (Halflives) . . 8.0 

Minimum Score. . . 0.50 I Decay Correction. ON 


================================================================================ 
LIBRARY SEARCH RESULTS 

================================================:=============================== 

Pk. Energy Net Expected Peaks % Abn. 
No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

3 74.63 1048 Pb-212 632 5 of 6 99.30 0.99 
Tl-208 35 7 of 9 98.64 0.99 
Pb-214 304 5 of 7 97.33 0.97 
Tl-208 62 7 of 9 98.64 0.99 

4 76.92 1628 Pb-212 1123 5 of 6 99.30 0.99 
Tl-208 62 7 of 9 98.64 0.99 
Pb-214 543 5 of 7 98.65 0.99 

6 86.96 11 Cd-109 1 of 1 100.00 1. 50 Split 
67 86.96 600 Pb-212 600 5 of 6 100.00 1. 50 AutoAdd 

7 89.81 371 Cd-109 1 of 1 100.00 1. 50 
8 92.49 435 Th-234 1 of 2 58.74 0.59 Split 

66 92.49 255 AcTh-228 255 15 of 36 89.08 0.89 AutoAdd 
11 128.67 170 AcTh-228 232 15 of 36 96.51 1. 47 
15 185.64 403 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
17 209.12 195 AcTh-228 299 15 of 36 98.36 1. 48 

Np-239 o of o 0.00 Decay 
19 238.40 3048 Pb-212 4208 5 of 6 100.00 1. 00 
20 241.34 680 Pb-214 415 5 of 7 98.65 0.99 

La-140 1 of 15 0.40 0.00 LowScore 
21 270.11 253 AcTh-228 202 15 of 36 93.24 1. 43 
22 277 • 09 119 Tl-208 127 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 C of o 0.00 Decay 

24 294.96 927 Pb-214 1519 t: of 7 100.00 1. 00 
25 299.81 147 Pb-212 199 5 of 6 100.00 1. 50 
26 327.87 124 AcTh-228 158 15 of 36 96.51 1. 47 

Bi-212 5 3 of 13 73.00 1. 23 
La-140 26150 ;:: of 15 23.26 0.23 LowScore 

27 338.16 616 AcTh-228 535 15 of 36 93.24 1. 43 
28 351. 74 1600 Pb-214 2594 5 of 7 100.00 1. 00 
29 409.04 77 AcTh-228 89 15 of 36 96.51 1. 47 
30 462.62 185 AcTh-228 168 15 of 36 94.67 1. 45 

Sb-125 1 of 8 13.67 0.14 LowScore 
31 510.74 133 Annil 1 of 1 100.00 1.50 Split 
65 510.74 259 Tl-208 259 7 of 9 100.00 1.50 AutoAdd 
34 583.02 965 Tl-208 885 7 of 9 100.00 1. 50 
35 609.09 1154 Bi-214 1264 9 of 33 91.16 1. 41 

Ru-103 1 of 2 5.92 0.06 LowScore 
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-------------------------------------------------------------------------------

L5348-02 analyzed by emm1461 on 05/07/2003 
=============================================:================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1120SEsc 0 of 0 0.50 

36 661. 54 881 Cs-137 1 of 1 100.00 1. 50 

37 727.07 242 Bi-212 242 3 of 13 100.00 1. 50 


1238SEsc 0 of 0 0.50 

40 794.72 116 AcTh-228 118 15 of 36 95.52 1. 46 


Cs-134 1 of 9 46.67 0.47 LowScore 
42 835.72 33 Mn-54 1 of 1 100.00 1. 50 Split 
64 835.72 43 AcTh-228 43 15 of 36 90.60 1. 41 AutoAdd 
43 839.44 56 AcTh-228 23 15 of 36 90.01 1. 40 
44 860.30 139 Tl-208 103 7 of 9 100.00 1. 50 
45 911.11 656 AcTh-228 641 15 of 36 94.67 1. 45 
46 932.34 28 Bi-214 60 9 of 33 95.22 1. 45 
47 934.07 47 Unknown 

Bi-214 60 9 of 33 91.16 1. 41 Matched 

48 964.47 109 AcTh-228 117 15 of 36 96.51 1. 47 

49 968.99 367 AcTh-228 372 15 of 36 95.52 1. 46 


Sb-124 1 of 13 1. 04 0.01 LowScore 
51 1120.16 252 Bi-214 246 9 of 33 91.16 1. 41 
52 1237.93 101 Bi-214 90 9 of 33 89.88 1. 40 
53 1377 .73 58 Bi-214 58 9 of 33 91.16 1. 41 
54 1460.83 2417 K-40 1 of 1 100.00 1. 50 
55 1588.29 31 AcTh-228 55 15 of 36 100.00 1. 50 
56 1620.28 29 Bi-212 31 3 of 13 100.00 1. 50 
57 1730.31 65 Bi-214 35 9 of 33 82.72 1. 33 
58 1764.56 204 Bi-214 182 9 of 33 91.16 1. 41 
59 1847.04 24 Bi-214 24 9 of 33 91.16 1. 41 
60 2101. 89 22 2615SEsc 0 of 0 0.50 
61 2104.57 45 2615SEsc 0 of 0 0.50 
62 2204.70 68 Bi-214 49 9 of 33 85.21 1. 35 
63 2614.73 325 Tl-208 388 7 of 9 100.00 1. 50 
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L5348-02 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-02 

Sample 10: SOIL/SEDI Duratek Inc Code: 1277306 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/07/2003 17:31:23 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.01e+003 Hrs 
Buildup Time ... O.OOe+OOO Hrs Live Time .. 56834 Sec 
Sample Size . . 9.57e-002 kg Real Time .. 56883 Sec 
Collection Efficiency 1. 0000 Spectrum File .1277306.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Oet. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Efficiency File: WT1SS006.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=1/[4.58E-03*En A -3.34E+OO + l.01E+02*En A 7.37E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: .......L5348-02.LSF (SOIL/SEOI: Duratek Inc) 

=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MOC 
-----------------------------~-----------~----- ------------------------------­
Pb-212 Average:x 1. 20E+03 +- 2.90E+01 * 

74.81 1. O. 
77.12 1. O. 
87.30 1. O. · 

238.63 1.21E+03 +- 2.93E+Ol 6.50E+Ol +* 
300.09 8.97E+02 +- 2.06E+02 6.49E+02 +* 

Cd-109 8S.03 1. O. . .· 
Th-234 92.59 1.21E+03 +- 3.90E+02 1. 28E+03 +* 
AcTh-228 Average:x 1.09E+03 +- 4.0SE+Ol . * 

129.08 8.01E+02 +- 2.50E+02 S.09E+02 +* 
209.28 7.19E+02 +- 1.99E+02 6.43E+02 +* 
270.23 1.36E+03 +- 2.86E+02 9.12E+02 +* 
327.64 8.57E+02 +- 2.90E+02 9.39E+02 + 
338.32 1.22E+03 +- 1.05E+02 3.09E+02 +* 
409.51 9.40E+02 +- 5.14E+02 1.69E+03 + 
463.00 1. 20E+03 +- 2.54E+02 8.03E+02 +* 
794.70 1.07E+03 +- 2.38E+02 7.36E+02 +* 
835.50 1. 09E+03 +- 6.42E+02 2.11E+03 + 
840.00 2.63E+03 +- 1.01E+03 3.23E+03 + 
911. 07 1.11E+03 +- 6.56E+01 1.67E+02 +* 
964.60 1.02E+03 +- 1.87E+02 5.49E+02 +* 
969.11 1.08E+03 +- 8.63E+01 2.23E+02 +* 

1588.00 6.24E+02 +- 3.40E+02 1.11E+03 + 
93.35 I. D. . . .· 

Ce-141 145.44 N 3.01E+Ol +- 3.83E+01 1.27E+02 x 
Ra-226 186.22 1.86E+03 +- 3.27E+02 1.05E+03 +* 
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15348-02 analyzed by ernm1461 on 05/07/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=======~=======================================:================================ 

Nuclide 

Pb-214 

Tl-208 

Annil 
Bi-214 

Cs-137 
Bi-212 

Nb-95 
Mn-54 
K-40 
Aro-241 
Co-57 
Ce-144 
Se-75 
Cr-51 
1-131 
Sb-125 
Ag-I08m 
Be-7 
1a-140 
Ru-103 
Ba-140 
Cs-134 
Ru-106 
Zr-95 
Co-58 
Ag-llOm 
Fe-59 
Zn-65 
Co-60 
Sb-124 

N 
ENERGY £ Concentration 

(keV) (pCi/kg MDA 

Average:x 1. 03£+03 +­ 3.02E+01 
241. 98 1. 62E+03 +­ 1.45E+02 4.38E+02 
295.21 9.91£+02 +­ 5.57E+Ol 1.52E+02 
351.92 1. 00£+03 +­ 3.71E+01 9.18E+01 

Average:x 1.02£+03 +­ 4.18E+01 
277.35 9.58£+02 +­ 3.85E+02 1.26E+03 
510.84 1. D. 
583.14 1.07E+03 +­ 5.42E+01 1.40E+02 
860.37 1.39£+03 +­ 3.29E+02 1.04E+03 

2614.66 9.24£+02 +­ 6.78E+01 1.54E+02 
511. 00 4.41£+01 +­ 3.53£+01 1.16E+02 

Average:x 8.89£+02 +­ 3.41E+01 
609.31 8.67£+02 +­ 3.98£+01 1.03E+02 
934.06 4.19£+02 +­ 2.56£+02 8.44E+02 

1120.29 9.11£+02 +­ 1.16E+02 3.41E+02 
1238.1l 9.97£+02 +­ 2.79E+02 8.83E+02 
1377.67 8.99£+02 +­ 3.63£+02 1. 17E+03 
1729.59 1.65£+03 +­ 3.93£+02 1.17E+03 
1764.49 9.82E+02 + 1. 03£+02 2.67E+02 
1847.42 9.12E+02 +­ 5.06£+02 1.65E+03 
2204.22 1.22£+03 +­ 2.83£+02 8.40E+02 

661.65 3.84E+02 +­ 1. 87£+01 4.55E+01 
Average:x 8.07£+02 +­ 1.12£+02 

727.17 8.12£+02 +­ 1. 17E+02 3.52E+02 
1620.62 7.44E+02 +­ 4.21£+02 1.38E+03 

765.79 N 4.97£+01 +­ 3.27£+01 1. 08E+02 
834.83 1. 57£+01 +­ 1. 51£+01 5.02E+01 

1460.81 1. 50£+04 +­ 3.41£+02 5.15E+02 
59.54 N 3.51£+01 +­ 7.61£+01 2.52E+021 

122.06 N 6.47£+00 +­ 7.69E+00 2.55E+01 
133.54 N 1.00£+02 +­ 5.94E+01 1.95E+02r 
264.65 N-2.36E+01 +­ 1.57£+01 5.38E+011 
320.08 N-6.42£+01 +­ 2.24£+02 7.58E+02 
364.48 N 6.92£+01 +­ 3.73£+02 1.25E+03 
427.89 N 8.49E+00 +­ 2.98£+01 1. 00E+02 
433.93 N 1. 21E+00 +­ 8.71E+00 2.94E+01 
477.59 N-6.30£+01 +­ 1.36£+02 4.65E+02 
487.03 N-1.04£+02 +­ 1.78E+02 6.08E+02 
497.08 N-3.92£+00 +­ 2.12£+01 7.18E+01 
537.32 N 2.80£+01 +­ 3.88E+02 1.31E+03 
604.70 N 4.42£+01 +­ 4.01E+01 1.32E+02P 
621. 84 N-9.96£+01 +­ 1.06£+02 3.66E+02 
724.18 N 5.13£+01 +­ 1.88E+02 6.21E+02P 
810.76 N-1.70£+01 +­ 1. 49E+01 5.22E+01 
884.67 N-1.63£+01 +­ 1. 47E+01 5.15E+01 

1099.22 N-5.83£+01 +­ 3.86E+01 1.37E+02 
1l15.52 N 4.37E+01 +­ 4.99E+01 1.66E+02P 
1332.49 N 1.S1E+Ol +­ 1. 09£+01 3.61E+01 
1691.02 N 7.38£+00 +­ 3.08E+01 1.07E+02 

Flags Notes MDC 

* 
+* 
+* 
+* 

* 
+ 

+* 
+* 
+* 
+ 

* 
+* 
+ 
+* 
+* 
+ 
+* 
+* 
+ 
+* 
+* 

* 
+* 
+ 
x hn1,vf J 
8""+* 
x 1HROI 
x 
x rbase 
x Ibase 
x 
x 
x 
x 
x 
x 
x 
x 
x PIC 
x 
x PIC 
x 
x 
x 
x PIC 
x Y. 
x 

MEASURED TOTA1: 2.46E+04 +- 1.42E+03 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 
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L5348-02 analyzed by emm1461 on 05/07/2003 
=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
================================================:=============================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 52.82 80.05 -10361 852 1412 22331 451.55 Deleted 
2 63.09 95.58 -12 77 126 2046 1. 22 Deleted 
5 83.87 126.99 85 60 98 1372 1. 05 Deleted 
9 105.51 159.70 58 53 87 1385 0.61 Deleted 


10 114.93 173.93 -39 46 76 1152 0.50 Deleted 

12 139.45 210.98 -44 37 61 628 0.56 Deleted 

14 163.17 246.82 14 60 98 1346 0.75 Deleted 

16 197.73 299.06 45 58 94 1310 1.16 Deleted 

18 229.86 347.61 14 32 53 622 0.27 Deleted 

23 288.03 435.52 41 42 68 793 0.87 Deleted 

32 558.19 843.82 2 35 57 415 1. 01 Deleted 

33 569.92 861. 54 8 37 61 444 0.88 Deleted 

39 785.66 1187.59 15 26 42 305 0.51 Deleted 

41 802.76 1213.44 -13 19 32 138 0.85 . Deleted 

47 934.07 1411. 87 47 16 24 129 1.19 Unknown 

50 1001. 33 1513.53 35 31 50 272 1. 93 Deleted 

60 2101.89 3176.78 22 10 15 43 1. 93 2615SEsc 

61 2104.56 3180.82 45 12 16 48 2.23 2615SEsc 


=============================================================================== 

NET/MDA PEAK RESULTS 
============================================================================~~= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-------------------------------------------------------------------~-----------

13 143.73 217.45 44N 55 90 1256 1. 27 b NET< CL 
38 767.19 1159.67 52N 34 55 405 1. 80 NET< CL 
68 59.54 90.22 37N 80 131 1591 1.13 NET< CL 

LHRoi 
69 122.06 184.70 38N 45 73 1073 1.12 NET< CL 
70 133.54 202.05 74N 44 70 999 1.13 RBase 
71 264.65 400.19 -S8N 39 65 777 1. 21 NET< CL 

LBase 
72 320.08 483.97 -ION 35 58 616 1. 25 NET< CL 
73 364.48 551.07 6N 32 53 520 1. 29 NET< CL 
74 427.89 646.90 9N 32 52 423 1. 35 NET< CL 
75 433.93 656.02 4N 29 47 414 1. 36 NET< CL 
76 477.59 722.01 -13N 28 47 401 1. 40 NET< CL 
77 487.03 736.27 -16N 27 45 381 1. 40 NET< CL 
78 497.08 751.46 -6N 30 49 410 1. 41 NET< CL 
79 537.32 812.28 2N 30 50 361 1. 45 NET< CL 
80 604.70 914.11 120N 109 178 752 1. 51 NET< CL 

PIC 
81 621.84 940.01 -26N 27 46 354 1. 53 NET< CL 
82 724.18 1094.67 36N 131 215 478 1. 62 NET< CL 

PIC 
83 810.76 1225.52 -26N 23 38 273 1. 70 NET< CL 
84 884.67 1337.22 -23N 21 35 225 1. 76 NET< CL 
85 1099.22 1661. 46 -32N 21 36 222 1.92 NET< CL 
86 1115.52 1686.10 36N 41 67 425 1. 93 NET< CL 

PIC 
87 1332.49 2014.00 24N 17 27 138 2.08 NET< CL 
88 1691. 02 2555.84 3N 13 20 77 2.26 NET< CL 
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LS348-02 analyzed by emm1461 on 05/07/2003 
***********************************************.,******************************* 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
***********************************************.,******************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/07/2003 17:31:23 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . 1.01E+03 Hrs 
Buildup Time .. O.OOE+OO Hrs Live Time . . 56834 Sec 
Sample Size .. .... 9.57E-02 kg Real Time .. 56883 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1277306.spc 

Detector #: 6 
Energy (keV) -0.15 + O.662*Ch + 0.OOE+OO*Ch A 2 + 0.00E+00*Ch A 3 OS/07/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 + 3.59E-03*En A 3 03/04/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT1SS006.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 4.58e-03*EnA-3.34e+00 + 1.01e+02*EnA 7.37e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-02.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Pb-212 1. 20E+03 2.90E+Ol < 6.S1E+01 3.20E+Ol 1.OOE+OO MEAS + YES 
Th-234 1.21E+03 3.90E+02 < 1. 28E+03 6.35E+02 1.00E+OO MEAS + YES 
AcTh-228 1.09E+03 4.08E+01 < 1.67E+02 8.11E+Ol 1.00E+OO MEAS + YES 
Ce-141 3.01E+Ol 3.83E+01 < 1. 27E+02 6.26E+Ol 4.03E-01 NET YES 
Ra-226 1. 86E+03 3.27E+02 < 1. 04E+03 5.16E+02 1.00E+00 MEAS + YES 
Pb-2l4 1.02E+03 3.02E+Ol < 9.l8E+01 4.51E+01 1.00E+00 MEAS + YES 
Tl-208 1.02E+03 4.18E+Ol < 1.40E+02 6.87E+Ol 1.00E+OO MEAS + YES 
Annil 4.41E+01 3.53E+Ol < 1.l6E+02 5.77E+01 9.22E-Ol MEAS + YES 
Bi-214 8.89E+02 3.42E+Ol < 1.02E+02 5.02E+01 1. OOE+OO MEAS + YES 
Cs-137 3.84E+02 1.87E+01 < 4.55E+Ol 2.22E+Ol 9.97E-Ol MEAS + YES 
Bi-212 8.07E+02 1.12E+02 < 3.52E+02 1.72E+02 1.00E+OO MEAS + YES 
Nb-95 4.97E+Ol 3.27E+01 < 1.08E+02 5.26E+01 4.31E-01 NET YES 
Mn-54 1.57E+Ol 1.51E+Ol < S.02E+Ol 2.45E+Ol 9.l0E-Ol MEAS + YES 
K-40 1.50E+04 3.41E+02 < 5.15E+02 2.49E+02 1. OOE+OO MEAS + YES 
Am-241 3.S1E+Ol 7.61E+Ol < 2.52E+02 1.24E+02 1.00E+OO NET YES 
Co-S7 6.47E+OO 7.69E+OO < 2.S5E+Ol 1. 25E+Ol 8.97E-01 NET YES 
Ce-144 1.00E+02 5.94E+Ol < 1. 95E+02 9.S8E+Ol 9.01E-Ol NET YES 
Se-75 -2.36E+01 1.57E+Ol < 5.38E+Ol 2.64E+Ol 7.82E-Ol NET YES 
Cr-51 -6.42E+Ol 2.24E+02 < 7.58E+02 3.70E+02 3.45E-Ol NET YES 
I 131 6.92E+Ol 3.73E+02 < 1.25E+03 6.12E+02 2.55E-02 NET YES 
Sb-125 8.49E+OO 2.98E+01 < 1. OOE+02 4.88E+Ol 9.71E-01 NET YES 
Ag-I08m 1.21E+OO 8.71E+OO < 2.94E+Ol 1. 43E+Ol 9.99E-01 NET YES 
Be-7 -6.30E+Ol 1.36E+02 < 4.65E+02 2.26E+02 5.76E-Ol NET YES 
La-l40 -1.04E+02 1.78E+02 < 6.08E+02 2.95E+02 9.97E-02 NET YES 
Ru-103 -3.92E+OO 2.12E+Ol < 7.18E+Ol 3.49E+Ol 4.73E-01 NET YES 
Ba-140 2.80E+Ol 3.88E+02 < 1. 31E+03 6.37E+02 9.97E-02 NET YES 
Cs-134 4.42E+Ol 4.01E+Ol < 1. 32E+02 6.56E+Ol 9.62E-Ol NET YES 
Ru-106 -9. 96E+01 1.06E+02 < 3.66E+02 1.78E+02 9.23E-01 NET YES 
Zr-95 5.13E+Ol 1. 88E+02 < 6.21E+02 3.09E+02 6.31E-Ol NET YES 
Co-58 -1. 70E+Ol 1.49E+Ol < 5.22E+Ol 2.52E+Ol 6.59E-Ol NET YES 
Ag-1l0m -1. 63E+Ol 1. 47E+Ol < 5.15E+Ol 2.48E+Ol 8.89E-Ol NET YES 
Fe-59 -5.82E+Ol 3.86E+Ol < 1. 36E+02 6.58E+Ol 5.16E-Ol NET YES 
Zn-65 4.38E+Ol 4.99E+Ol < 1.66E+02 8.12E+Ol 8.86E-01 NET YES 
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L5348-02 analyzed by emm1461 on 05/07/L:003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
================================================================================ 

Co-60 1.SlE+Ol 1.09E+Ol < 3.61E+Ol 1.72E+Ol 9.85E-Ol NET YES 
Sb-124 7.38E+OO 3.08E+Ol < 1.07E+02 5.02E+Ol 6.l3E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: ________________~________ 
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---------------------
---------------------

· , 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: L5348·03 Count by Date: ________------------------------ (if required) 

Client: Duratek Inc Delay Date: 
~~~~---------------- (if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-116 REF-X19572 

Collect Start DatelTime: 

Collect Stop Date/Time: 03-26-0312:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s) CS-137,1100; Co-60, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

______ 9/mLDensity: Total Sample Wei9ht: 
(If required) (if required) -----9 
Total Sample Weight: Wet Weight: -----9 --------9(if required) 

Dry Weight: Aliquot Weight: -----9-----g 
Aliquot Weight: _q_q!.....;;.O'----_g

Vegetation/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: ------g 

Volume:Dry Weight: ------g 
Units:

Aliquot Weight: ---9 

Sample Geometry: 


Work Group 10: Run ID: 


COUNTING INFORMATION 

~ 
Count DatelTime: DetNo.: ___ Spectrum No.: _It_1_T_~_~ 
Counted by: 

Recount DatelTime: DetNo.: ___ Spectrum No.: _________ 

Counted by: 

FORM 305.1, Rev.18 



Required MDC(s): Co-60,38;CS-137,1100; 

Sample Id L5348-03 
Client Id BMA-B0200-1l6 
Site REF-X19572 
Comments 
Client 00435 Duratek Inc 
Project OTHER BNVIRON-DUR 
Start Date 
Collect Date 03/26/03 12:00 

Parameter 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Framatome ANI' 
Results Data Report 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Units Numvalue Textvalue Datevalue 

g ~9 

g 
9 99 
kg .099 

lITIS 
SOILA.LIB 
EMPTY 

pCi 
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-------------------------------------------------------------------------------

L~348-03 analyzed by emm1461 on 05/07/2003 
*t*********************************************,"******************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopj.c Analysis 


***********************************************.,******************************* 

LSN: L5348-03 

Sample ID: SOIL/SEDI Duratek Inc 	 Code: 1277308 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/07/2003 17:31:47 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.01E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 56847 Sec 
Sample Size .. .... 9. 90E-002 kg Real Time . 56896 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .1277308.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= -0.03 + 0.663*Ch + 0.OOE+OO*Ch A 2 + 0.00E+00*Ch A 3 05/07/2003 
FWHM(keV} 1.19 + 0.002*En + 6.36E-04*En A 2 + 0.00E+00*En A 3 03/07/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 	 51. 86 78.30 -16534 736 1228 19012 283.15 NET< CL 
Wide Pk 

2 63.22 95.45 386 65 102 1788 1.18 
3 74.61 112.65 1288 68 95 1665 1. 40 a 
4 76.90 116.09 1803 66 83 1388 1.12 b 
5 84.07 126.93 295 48 73 1085 1. 01 a 
6 86.95 131.27 784 64 94 1519 1. 62 b 
7 89.76 135.50 488 56 84 1302 1. 22 c 
8 92.62 139.82 1420 74 105 1736 1. 78 d 	 Wide Pk 
9 98.77 149.10 173 71 115 1953 2.04 e Wide Pk 

10 128.99 194.72 150 61 98 1511 1. 09 
11 143.49 216.60 53 50 81 1204 0.46 NET< CL 
12 154.42 233.10 29 75 123 1973 0.48 NET< CL 
13 185.56 280.10 826 69 103 1560 1. 41 
14 197.23 297.72 106 73 119 1835 1. 83 NET< CL 
15 209.26 315.86 289 61 96 1359 1. 45 
16 238.39 359.83 3538 71 64 768 1. 36 a HiResid 
17 241.43 364.42 651 47 64 768 1. 39 b HiResid 
18 258.10 389.58 -18 62 101 1342 0.43 NET< CL 
19 269.92 407.42 203 48 75 889 1. 50 
20 277.22 418.44 139 43 69 806 1. 41 a 
21 283.51 427.93 19 42 69 806 1. 48 b NET< CL 
22 294.95 445.20 1217 48 54 537 1. 36 a 
23 299.90 452.67 242 44 67 716 1. 78 b 
24 327.63 494.52 134 44 69 764 1. 03 
25 338.09 510.30 655 47 65 676 1. 52 
26 351. 70 530.85 1934 61 70 717 1. 47 
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L5,348-03 analyzed by emm1461 on 05/07/2003 
=~============================================================================= 

PEAK SEARCH RESULTS 

======================================================~======================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

------------------------------------------------~---~-----~--------------------

27 410.05 618.91 87 45 73 742 1. 57 
28 463.05 698.91 192 36 55 485 1. 52 
29 510.66 770.76 1798 55 59 562 2.30 Wide Pk 
30 558.00 842.20 34 34 55 502 1. 38 NET< CL 
31 582.99 879.92 1056 46 53 456 1. 64 
32 609.11 919.35 1471 52 58 549 1. 62 
33 661. 59 998.55 920 43 51 422 1. 79 
34 727.21 1097.59 256 32 45 338 1. 85 
35 768.20 1159.46 87 29 45 358 1. 40 
36 786.01 1186.32 61 26 40 280 1.12 
37 794.72 1199.47 101 29 44 321 1. 34 
38 860.29 1298.43 80 25 39 267 1. 34 
39 911.15 1375.20 799 40 46 312 1. 90 
40 933.81 1409.40 62 26 41 271 2.10 
41 964.71 1456.04 118 22 31 186 1. 46 a 
42 968.84 1462.27 410 29 34 213 1.72 b 
43 1000.49 1510.04 48 24 38 232 2.04 
44 1120.11 1690.58 312 32 44 284 1. 91 
45 1155.30 1743.68 25 21 34 196 1. 40 NET< CL 
46 1238.14 1868.72 94 30 46 341 2.04 
47 1377.24 2078.65 54 21 33 176 1. 74 
48 1408.04 2125.14 19 20 32 170 0.53 NET< CL 
49 1460.80 2204.76 2702 55 27 120 2.22 
50 1587.30 2395.69 -2 20 33 176 0.13 NET< CL 
51 1621.07 2446.66 17 9 13 44 1.15 a 
52 1631.37 2462.20 24 11 17 62 1. 46 b 
53 1729.74 2610.67 66 18 26 102 2.45 
54 1764.75 2663.51 264 23 27 112 2.49 
55 1838.21 2774.37 15 8 13 38 1. 22 a 
56 1848.11 2789.32 29 11 15 51 1. 73 b 
57 2104.80 3176.73 52 19 28 120 2.10 
58 2204.42 3327.07 65 15 22 78 2.06 
59 2447.61 3694.12 10 11 18 55 0.90 NET<'CL 
60 2614.66 3946.23 433 24 19 55 3.10 

Page 002 



L~348-03 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . .... EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

================================================:=============================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 51. 86 -16534 736 1228 9860 776 1288 NET<CL 
2 63.22 387 65 102 160 68 109 
3 74.61 1288 68 95 1182 70 101 
4 76.90 1803 66 83 1729 68 89 
5 84.07 295 48 73 252 49 77 
8 92.62 1420 74 105 831 77 118 
9 98.77 173 71 115 155 72 117 

11 143.49 53 50 81 17 52 86 NET<CL 
13 185.56 826 69 103 438 73 115 
14 197.23 106 73 119 -72 76 126 NET<CL 
16 238.39 3538 71 64 3271 74 77 
17 241.43 651 47 64 595 49 71 
19 269.92 203 48 75 210 53 83 
22 294.95 1217 48 54 1159 52 65 
25 338.09 655 47 65 615 50 71 
26 351. 70 1934 61 70 1756 64 79 
29 510.66 1798 55 59 383 61 94 
30 558.00 35 34 55 -32 37 62 NET<CL 
31 582.99 1056 46 53 959 48 60 
32 609.11 1471 52 58 1310 55 68 
35 768.20 87 29 45 56 32 51 
39 911.15 799 40 46 736 41 51 
42 968.84 410 29 34 359 31 40 
43 1000.49 48 24 38 23 26 42 NET<CL 
44 1120.11 312 32 44 270 33 47 
46 1238.14 94 30 46 76 31 49 
49 1460.80 2702 55 27 2594 55 36 
53 1729.74 66 18 26 58 19 29 
54 1764.75 264 23 27 225 25 32 
58 2204.42 66 15 22 53 17 25 
60 2614.66 433 24 19 349 25 27 
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L5348-03 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version L 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) ... . 8.0 
Minimum Score . . . . . 0.50 I Decay Correction.. .. . .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 63.22 160 Th-234 160 2 of 2 100.00 1. 50 
3 74.61 1182 Pb-212 706 5 of 6 99.30 0.99 

TI-208 37 8 of 9 99.30 0.99 
Pb-214 401 6 of 7 98.66 0.99 
Tl-208 65 8 of 9 99.30 0.99 

4 76.90 1729 Pb-214 653 6 of 7 100.00 1. 00 
TI-208 65 8 of 9 99.30 0.99 
Pb-212 1248 5 of 6 99.30 0.99 

5 84.07 252 TI-208 35 8 of 9 99.30 0.99 
6 86.95 129 Cd-I09 1 of 1 100.00 1. 50 Split 

64 86.95 655 Pb-212 655 5 of 6 100.00 1.50 AutoAdd 
7 89.76 488 Cd-I09 1 of 1 100.00 1. 50 
8 92.62 415 AcTh-228 273 14 of 36 85.15 0.85 Split 

63 92.62 415 Th-234 415 2 of 2 100.00 1. 50 AutoAdd 
9 98.77 155 AcTh-228 84 14 of 36 87.48 1. 37 

Np-239 o of o 0.00 Decay 
1120DEsc o of o 0.50 

10 128.99 150 AcTh-228 247 14 of 36 94.77 1. 45 
13 185.56 438 Ra-226 1 of 1 100.00 1.50 

U-235 1 of 3 83.72 0.84 
15 209.26 289 AcTh-228 315 14 of 36 93.10 1. 43 

Np-239 o of o 0.00 Decay 
16 238.39 3271 Pb-212 4559 5 of 6 100.00 1. 00 
17 241. 43 595 Pb-214 519 6 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
19 269.92 210 AcTh-228 217 14 of 36 93.10 1. 43 
20 277.22 139 TI-208 130 8 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.05 LowScore 
Np-239 o of a 0.00 Decay 

22 294.95 1159 Pb-214 1327 6 of 7 100.00 1. 50 
23 299.90 242 Pb-212 215 5 of 6 100.00 1. 50 
24 327.63 134 AcTh-228 169 14 of 36 94.77 1. 45 

Bi-212 5 4 of 13 82.79 1. 33 
La-140 22877 2 of 15 23.26 0.23 LowScore 

25 338.09 615 AcTh-228 578 14 of 36 90.86 1. 41 
26 351.70 1756 Pb-214 2265 6 of 7 100.00 1.50 
27 410.05 87 AcTh-228 95 14 of 36 93.10 1. 43 
28 463.05 192 AcTh-228 179 14 of 36 90.86 1. 41 

Sb-125 1 of 8 12.82 0.13 LowScore 
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-------------------------------------------------------------------------------

L5,348-03 analyzed by emrn1461 on 05/07/2003 
=;============================================================================= 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


29 510.66 119 Annil 1 of 1 100.00 1. 50 Split 
62 510.66 264 Tl-208 264 8 of 9 100.00 1. 50 AutoAdd 
31 582.99 959 Tl-208 927 8 of 9 100.00 1. 50 
32 609.11 1310 Bi-214 l303 11 of 33 95.74 1. 46 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.50 


33 661.59 920 Cs-137 1 of 1 100.00 1. 50 

34 727.21 257 Bi-212 147 4 of 13 100.00 1. 50 

35 768.20 56 Bi-214 121 11 of 33 100.00 1. 50 


Pa-234 1 of 2 26.32 0.76 
36 786.01 24 Pb-214 33 6 of 7 100.00 1. 50 Split 
61 786.01 37 Bi-212 37 4 of 13 100.00 1. 50 AutoAdd 
37 794.72 101 AcTh-228 126 14 of 36 94.77 1. 45 

Cs-134 1 of 9 46.67 0.47 LowScore 
38 860.29 80 Tl-208 106 8 of 9 100.00 1. 50 
39 911.15 736 AcTh-228 651 14 of 36 90.86 1. 41 
40 933.81 62 Bi-214 66 11 of 33 95.74 1. 46 
41 964.71 118 AcTh-228 123 :L 4 of 36 93.10 1. 43 
42 968.84 359 AcTh-228 399 14 of 36 93.10 1. 43 

Sb-124 1 of l3 1. 04 0.01 LowScore 
44 1120.11 270 Bi-214 271 11 of 33 95.74 1. 46 
46 1238.14 76 Bi-214 99 11 of 33 95.74 1. 46 
47 1377.24 55 Bi-214 63 11 of 33 95.74 1. 46 
49 1460.80 2594 K-40 1 of 1 100.00 1. 50 
51 1621.07 17 Bi-212 34 4 of 13 100.00 1. 50 
52 1631.37 24 AcTh-228 30 14 of 36 94.77 1. 45 
53 1729.74 58 Bi-214 38 11 of 33 87.75 1. 38 
54 1764.75 225 Bi-214 200 11 of 33 94.29 1. 44 
55 1838.21 15 Bi-214 5 11 of 33 85.85 1. 36 
56 1848.11 29 Bi-214 26 11 of 33 94.29 1. 44 
57 2104.80 52 2615SEsc 0 of 0 0.50 
58 2204.42 53 Bi-214 54 11 of 33 95.74 1. 46 
60 2614.66 349 Tl-208 375 8 of 9 100.00 1. 50 
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L5348-03 analyzed by emm1461 on 05/07/2003 
*~*****************************************"*********************************** 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN; L5348-03 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 
Sampling Stop: 03/26/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 9.90e-002 kg 
Collection Efficiency 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Code: 1277308 

Counting start: 05/07/2003 17:31:47 
Decay Time .. 
Live Time . . 
Real Time . . 
Spectrum File 
TypE:! I & II 
Det. Limit Confidence 

1.01e+003 Hrs 
56847 Sec 
56896 Sec 

.1277308. spc 

Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Efficiency File; WTISS008.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=1/[7.49E-03*En A -3.10E+OO + 9.34E+Ol*En A 7.45E-Ol] 02/06/1998 

Library File: ...... SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-03.LSF (SOIL/SEDI; Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
============================================='================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCl/kg MDA Flags Notes MOC 

Th-234 Average:x 1. 02E+03 +- 3.29E+02 * 
63.29 1.02E+03 +- 4.31E+02 1. 41E+03 + 
92.59 1.02E+03 +- 5.08E+02 l.67E+03 + 

Pb-212 Average:x 1. 15E+03 +- 2.58E+01 * 
74.81 1. O. . . · · 
87.30 1. O. . . · · 

238.63 1.15E+03 +- 2.60E+01 5.501:::+01 +* 
300.09 1. 31E+03 +- 2.36E+02 7.421:::+02 +* 

Pb-214 Average:x 1.04E+03 +- 2.78E+Ol * · 
77.11 1. D. · 

241. 98 1.26E+03 +- 1.04E+02 3.05g+02 +* 
295.21 1.10E+03 +- 4.93E+Ol 1.25E+02 +* 
351. 92 9.77E+02 +- 3.56E+Ol 8.99E+Ol +* 
785.91 8.04E+02 +- 1.52E+03 5.07E+03 + 

T1-208 Average:x 9.27E+02 +- 3.73E+Ol * · 
84.90 1. O. .· · · 

277.35 9.91E+02 +- 3.10E+02 1.00E+03 +* 
510.84 1. D. 
583.14 9.52E+02 +- 4.76E+Ol 1. 22E+02 +* 
860.37 7.20E+02 +- 2.28E+02 7.26E+02 +* 

2614.66 8.95E+02 +- 6.38E+01 1.46E+02 +* 
Cd-l09 88.03 I. O. . 
AcTh-228 Average:x 1.03E+03 +- 3.81E+01 *· · 

93.35 1. O. · . · 
99.45 1.90E+03 +- 8.80E+02 2.88E+03 + 

129.08 6.33E+02 +- 2.55E+02 8.34E+02 + 
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L5348-03 analyzed by emm1461 on 05/07/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
================================================================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg 

209.28 9.48E+02 +- 1.99E+02 
270.23 1.00E+03 +- 2.50E+02 
327.64 8.23E+02 +- 2.69E+02 
338.32 1.08E+03 +- 8.79E+01 
409.51 9.48E+02 +- 4.93E+02 
463.00 1.10E+03 +- 2.09E+02 
794.70 8.28E+02 +- 2.36E+02 
911.07 1.11E+03 +- 6.26E+01 
964.60 9.92E+02 +- 1.82E+02 
969.11 9.49E+02 +- 8.10E+Ol 

1630.40 8.35E+02 +- 3.93E+02 
Ra-226 186.22 1.80E+03 +- 3.00E+02 
Annil 511.00 3.52E+01 +- 3.12E+01 
Bi-214 Average:x 8.77E+02 +- 3.17E+01 

609.31 8.78E+02 +- 3.67E+01 
768.36 4.12E+02 +- 2.32E+02 
934.06 8.20E+02 +- 3.44E+02 

1120.29 8.74E+02 +- 1.07E+02 
1238.11 6.74E+02 +- 2.73E+02 
1377.67 7.55E+02 +- 2.97E+02 
1729.59 1.32E+03 +- 4.32E+02 
1764.49 9.78E+02 +- 1.07E+02 
1838.00 2.64E+03 +- 1.54E+03 
1847.42 9.78E+02 +- 3.63E+02 
2204.22 8.54E+02 +- 2.72E+02 

Cs-137 661.65 3.57E+02 +- 1.68E+01 
Bi-212 Average:x 7.06E+02 +- 8.65E+Ol 

727.17 7.69E+02 +- 9.56E+Ol 
785.46 7.10E+02 +- 6.95E+02 

1620.62 3.96E+02 +- 2.12E+02 
K-40 1460.81 1.45E+04 +- 3.09E+02 
Am-241 59.54 N 1.22E+02 +- 9.70E+Ol 
Co-57 122.06 N-l.98E+Ol +- 7.22E+00 
Ce-144 133.54 N-2.31E+Ol +- 5.80E+Ol 
Ce-141 145.44 N 3.89E+Ol +- 3.00E+Ol 
Se-75 264.65 N-l.99E+01 +- 1.36E+Ol 
Cr-51 320.08 N 8.36E+01 +- 2.11E+02 
I 131 364.48 N 1.98E+02 +- 3.54E+02 
Sb-125 427.89 N-3.21E+Ol +- 2.73E+Ol 
Ag-I08m 433.93 N-9.27E+00 +- 8.58E+00 
Be-7 477.59 N-2.06E+02 +- 1.34E+02 
La-140 487.03 N 3.18E+Ol +- 1.67E+02 
Ru-l03 497.08 N 1.30E+01 +- 1.74E+01 
Ba-140 537.32 N 1.78E+02 +- 3.20E+02 
Cs-134 604.70 N 8.65E+01 +- 3.70E+Ol 
Ru-106 621.84 N-5.57E+Ol +- 9.55E+01 
Zr-95 724.18 N 1.24E+02 +- 1.01E+02 
Nb-95 765.79 N-3.72E+01 +- 3.08E+01 
Co-58 810.76 N-2.93E+Ol +- 1.30E+01 
Mn-54 834.83 N-9.05E+OO +- 1.04E+Ol 
Ag-llOm 884.67 N 3.17E+00 +- 1.33E+01 
Fe-59 1099.22 N 4.52E+01 +- 3.68E+01 
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MDA Flags Notes MDC 

6.38E+02 +* 
8.05E+02 +* 
8.69E+02 +* 
2.56E+02 +* 
1. 62E+03 + 
6.53E+02 +* 
7.49E+02 +* 
1. 60E+02 +* 
5.39E+02 +* 
2.17E+02 +* 
1.26E+03 + 
9.56E+02 +* 
1.03E+02 + 

* 
9.25E+01 +* 
7.61E+02 + 
1. 12E+03 + 
3.13E+02 +* 
8.87E+02 + 
9.54E+02 + 
1. 36E+03 +* 
2.89E+02 +* 
5.02E+03 + 
1. 12E+03 + 
8.50E+02 +* 
4.05E+01 +* 

* 
2.80E+02 +* 
2.31E+03 + 
6.88E+02 + 
4.16E+02 +* 
3.19E+02P x PIC 
2.49E+Ol x 
1.95E+02r x rbase 
9.91E+01 x 
4.67E+Oll x Ibase 
7.05E+02 x 
1.18E+03 x 
9.36E+Ol x 
2.94E+Ol x 
4.64E+02 x 
5.63E+02 x 
5.80E+01 x 
1. 07E+03 x 
1.21E+02P x PIC 
3.27E+02 x 
3.32E+02P x PIC 
1. 05E+02P x PIC 
4.64E+01 x 
3.61E+Ol x 
4.53E+Ol x 
1. 22E+02 x 



L5348-03 analyzed by emm1461 on 05/07/2003 
=~===========================================:================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Zn-65 1115.52 N 3.60E+01 +- 4.51E+01 1.54E+02P x PIC 
Co-60 1332.49 N-9.59E+00 +- 9.95E+OO 3.52E+01 x Y. 
Sb-124 1691.02 N 2.03E+01 +- 2.85E+01 9.72E+01 x 

MEASURED TOTAL: 2.34E+04 +- 1.23E+03 pCi/kg O.OOE+OO 
NOTE: * . N/S>3 # : Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# ( keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================:================================== 

1 51. 86 78.30 -9860 776 1288 19012 283.15 Deleted 
11 143.49 216.60 -17 52 86 1204 0.46 Deleted 
12 154.42 233.10 29 75 123 1973 0.48 Deleted 
14 197.23 297.72 -72 76 126 1835 1. 83 Deleted 
18 258.10 389.58 -18 62 101 1342 0.43 Deleted 
21 283.51 427.93 19 42 69 806 1. 48 Deleted 
30 558.00 842.20 -32 37 62 503 1. 38 Deleted 
43 1000.49 1510.04 23 26 42 233 2.04 Deleted 
45 1155.30 1743.68 25 21 34 196 1. 40 Deleted 
48 1408.04 2125.14 19 20 32 170 0.53 Deleted 
50 1587.30 2395.69 -3 20 33 176 0.13 Deleted 
57 2104.80 3176.73 52 19 28 120 2.10 26l5SEsc 
59 2447.61 3694.12 10 11 18 55 0.90 Deleted 

================================================================================ 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

65 59.54 89.90 158N 125 205 3002 1. 24 NET< CL 
PIC 

66 122.06 184.26 -129N 47 80 1172 1. 29 NET< CL 
67 133.54 201. 58 -19N 48 79 1147 1. 30 NET< CL 

RBase 
68 145.44 219.54 63N 49 79 1150 1. 31 NET< CL 
69 264.65 399.46 -55N 38 63 740 1. 39 NET< CL 

LEase 
70 320.08 483.12 15N 37 61 625 1. 43 NET< CL 
71 364.48 550.13 19N 35 56 544 1. 46 NET< CL 
72 427.89 645.84 -38N 33 54 506 1. 50 NET< CL 
73 433.93 654.95 -35N 32 53 487 1. 50 NET< CL 
74 477.59 720.85 -48N 31 52 468 1. 53 NET< CL 
75 487.03 735.09 6N 29 47 382 1. 54 NET< CL 
76 497.08 750.26 21N 27 44 389 1. 55 NET< CL 
77 537.32 810.99 16N 28 46 345 1. 57 NET< CL 
78 604.70 912.69 263N 113 183 796 1. 62 PIC 
79 621. 84 938.56 -16N 27 46 384 1. 63 NET< CL 
80 724.18 1093.01 97N 79 128 497 1. 70 NET< CL 

PIC 
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L5,348-03 analyzed by emrn1461 on 05/07/2003 
=~============================================================================= 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

81 765.79 1155.81 -44N 36 60 482 1. 73 NET< CL 
PIC 

82 810.76 1223.69 -50N 22 38 270 1. 76 NET< CL 
83 834.83 1260.01 -21N 24 40 303 1. 77 NET< CL 
84 884.67 1335.24 5N 21 34 218 1. 81 NET< CL 
85 1099.22 1659.05 27N 22 36 222 1. 95 NET< CL 
86 1115.52 1683.65 33N 42 70 412 1. 96 NET< CL 

PIC 
87 1332.49 2011.11 -17N 18 30 164 2.10 NET< CL 
88 1691. 02 2552.23 9N l3 21 75 2.34 NET< CL 
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L~348-03 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample 10 : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/07/2003 17:31:47 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . 1.01E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .. 56847 Sec 
Sample Size .. .... 9.90E-02 kg Real Time . . 56896 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1277308.spc 

Detector #: 8 
Energy(keV)= -0.03 + 0.663*Ch + 0.00E+00*Ch A 2 + 0.00E+OO*Ch A 3 05/07/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA2 + 6.36E-04*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WTlSS00B.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=I/[ 7.4ge-03*EnA-3.10e+OO + 9.34e+Ol*EnA 7.45e-OlJ 02/06/1998 

Library File: SOILA.LIB LSF File: L534B-03.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Th-234 1.02E+03 3.29E+02 < 1.41E+03 6.97E+02 1. OOE+OO MEAS + YES 
Pb-212 1.16E+03 2.5BE+Ol < 5.50E+01 2.70E+Ol 1.00E+00 MEAS + YES 
Pb-214 1. 04E+03 2.78E+01 < 8.99E+Ol 4.42E+Ol 1. OOE+OO MEAS + YES 
Tl-208 9.27E+02 3.73E+01 < 1.22E+02 5.97E+Ol 1. OOE+OO MEAS + YES 
AcTh-228 1. 03E+03 3.B1E+01 < 1.60E+02 7.78E+Ol 1.00E+OO MEAS + YES 
Ra-226 1.80E+03 3.00E+02 < 9.56E+02 4.73E+02 1.00E+00 MEAS + YES 
Annil 3.52E+01 3.12E+Ol < 1. 03E+02 5.10E+Ol 9.22E-Ol MEAS + YES 
Bi-214 8.77E+02 3.17E+Ol < 9.25E+01 4.53E+Ol 1.00E+OO MEAS + YES 
Cs-137 3.57E+02 1.68E+01 < 4.05E+01 1.97E+Ol 9.97E-Ol MEAS + YES 
Bi-2I2 7.06E+02 8.65E+OI < 2.80E+02 1. 36E+02 1. OOE+OO MEAS + YES 
K-40 1. 45E+04 3.09E+02 < 4.16E+02 2.00E+02 1.00E+00 MEAS + YES 
Am-241 1. 22E+02 9.70E+Ol < 3.20E+02 1. 59E+02 1.00E+OO NET YES 
Co-57 -1.98E+01 7.22E+00 < 2.49E+01 1.22E+01 8.97E-01 NET YES 
Ce-144 -2.31E+Ol 5.80E+01 < 1.95E+02 9.58E+Ol 9.01E-Ol NET YES 
Ce-141 3.89E+01 3.00E+01 < 9.92E+01 4.87E+01 4.03E-01 NET YES 
Se-75 -1. 99E+01 1.36E+01 < 4.67E+01 2.29E+01 7.82E-Ol NET YES 
Cr-51 8.36E+Ol 2.11E+02 < 7.05E+02 3.45E+02 3.45E-Ol NET YES 
1-131 1.98E+02 3.54E+02 < 1.18E+03 5.78E+02 2.S5E-02 NET YES 
Sb-125 -3.21E+Ol 2.73E+ol < 9.36E+01 4.57E+Ol 9.71E-Ol NET YES 
Ag-1OBm 9.27E+00 B.57E+OO < 2.94E+Ol 1.43E+Ol 9.99E-Ol NET YES 
8e-7 -2.06E+02 1.34E+02 < 4.64E+02 2.26E+0:2 5.76E-01 NET YES 
La-14o 3.1SE+Ol 1.67E+02 < 5.63E+02 2.74E+02 9.97E-02 NET YES 
Ru-l03 1.30E+Ol 1.74E+Ol < 5.8oE+01 2.82E+01 4.73E-Ol NET YES 
Ba-140 1.7SE+02 3.20E+02 < l.o7E+03 5.21E+02 9.97E-02 NET YES 
Cs-134 8.65E+OI 3.70E+ol < 1.22E+02 6.03E+Ol 9.62E-Ol NET YES 
Ru-l06 -5.57E+Ol 9.55E+Ol < 3.27E+02 1.59E+02 9.23E-Ol NET YES 
Zr-95 1.24E+02 1.OOE+02 < 3.32E+02 1.64E+02 6.31E-ol NET YES 
Nb-95 -3.72E+Ol 3.08E+Ol < 1.05E+02 5.l5E+Ol 4.31E-Ol NET YES 
Co-58 -2.93E+Ol 1.30E+01 < 4.64E+Ol 2.24E+Ol 6.59E-01 NET YES 
Mn-54 -9.06E+00 1.04E+01 < 3.61E+Ol 1. 75E+Ol 9.10E-Ol NET YES 
Ag-110m 3.17E+OO l.33E+01 < 4.53E+01 2.18E+Ol 8.89E-Ol NET YES 
Fe-59 4.52E+Ol 3.68E+01 < 1.22E+02 5.89E+Ol 5.16E-Ol NET YES 
Zn-65 3.60E+01 4.5lE+01 < 1. 54E+02 7.57E+Ol B.86E-Ol NET YES 
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--------------------------

L5348-03 analyzed by emm1461 on 05/07/2003 
Activity units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Co-60 -9.59E+00 9.95E+OO < 3.52E+Ol 1.68E+Ol 9.8SE-Ol NET YES 
Sb-124 2.03E+Ol 2.85E+Ol < 9.72E+Ol 4.56E+Ol 6.13E-Ol NET YES 

PERFORMED BY: 

REVIEWED BY: __________________________ 
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.. 


GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ....:L;;..;;5c.;;.3..:..48;;;...·.;..04~________ 	 Count by Date: ________ 
(if required) 

Client: 	 Duratek Inc Delay Date: 
~..:..=~~---------

(if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-129 REF-X19573 

Collect Start DatelTime: 

Collect Stop DatelTime: 03-26-0312:00 
~~~~~------------

Product: GAMMA SPECTROMETRY 

Required MDC(s). Cs·137,1100; Co-so, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

Density: 
(if required) 

______ g/mL Total Sample Wei9ht: 
(if required) 

-----9 

Total Sample Weight: 
(if required) -----9 Wet Weight: ------9 

Aliquot Weight: -----g 
Dry Weight: -----9 

Vegetation/Dried Aquatic Animals Data 
Aliquot Weight: ---I-Io'tO,-+-q'..I.-I_ g 

Wet Weight: -------9 
Filter/Smear Data 

Dry Weight: -------g 
Volume: 

Aliquot Weight: -----g 
Units: 

Sample Geometry: 

Work Group ID: 	 Run ID: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

nq ~(,O~Count Date/Time: shIv~c(~S' I Det No.: __~_ Spectrum No.: ____ 

Counted by: ~ 


Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 


Counted by: 


FORM 305.1, Rev.18 

http:L;;..;;5c.;;.3..:..48


Required MOe(s) Co-60,38;Cs-137,1100; 

Sample Id L5348-04 
Client ld BMA-E0200-129 
Site REF-X19573 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 03/26/03 12: 00 

Parameter 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Framatome ANP 
Results Data Report 

Product GAMMA SPECTROMETRY 
Matrix SOOl Soil 

Units Numvalue Textvalue Datevalue 

9 109.1 

9 
9 109.1 
kg .1091 

WTIS 
SOlLA.LIB 
EMPTY 

pCi 
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15348-04 analyzed by emm1461 on 05/09/2003 
******************************************************************************* 

SEEKER' GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5348-04 / 

Sample ID: SOIL/SEDI Duratek Inc Code: 1296606 

----------------------------------------~-------------------------------------
Sampling start: 03/26/2003 12:00:00 1 Counting Start: 05/09/2003 15:51:01 
Sampling Stop: 03/26/2003 12:00:00 I Decay Time. 1.06E+003 Hrs 
Buildup ~ime. . . .. O.OOE+OOO Hrs VLive :~me ....... . 60000 Sec 
Sample Slze ....... 1.09E-001 kg ~ Real rlme ....... . 60051 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File ....... . . 1296606.spc 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Energy (keV)= -0.15 + 0.662*Ch + 0.OOE+00*ChA2 + 0.00E+00*ChA3 05/09/2003 
FWHM (keV) 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*En A 3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

================================================================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.1. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
-----------------------------------------------~------------------------~-------

1 51. 51 78.08 -21122 827 1381 24304 287.41 NET< CL 
Wide Pk 

2 63.08 95.56 851 79 121 2512 1.29 
3 74.64 113.04 1621 79 112 2322 1. 33 a 
4 76.94 116.52 2391 77 98 1935 1. 04 b 
5 84.08 127.30 486 64 99 1814 1.19 a 
6 86.96 131. 65 969 68 99 1814 1. 31 b 
7 89.79 135.93 673 59 87 1512 1. 04 c 
8 92.53 140.08 2498 78 99 1814 1. 40 d 
9 98.47 149.04 210 77 124 2419 1. 64 e Wide Pk 

10 104.93 158.82 150 50 79 1273 1.03 a 
11 109.79 166.16 237 77 125 2292 1. 93 b Wide Pk 
12 114.97 173.98 147 50 79 1273 1.10 c 
13 129.00 195.19 264 65 103 1802 1. 26 
14 143.54 217.17 170 65 104 1857 0.94 
15 153.36 232.00 51 48 77 1206 0.63 NET< CL 
16 163.31 247.04 123 65 105 1755 1. 09 
17 175.45 265.40 68 64 105 1748 1.25 NET< CL 
18 185.64 280.80 1738 71 95 1524 1. 32 
19 197.28 298.39 110 46 74 1118 1. 02 a 
20 198.68 300.50 143 47 74 1118 1. 00 b 
21 209.06 316.19 380 60 94 1492 1.19 
22 215.71 326.23 45 49 80 1176 0.69 NET< C1 
23 238.44 360.60 4625 79 67 895 1.14 a 
24 241.25 364.83 882 65 95 1432 1. 65 b 
25 269.94 408.20 290 40 60 725 1.18 a 
26 277.18 419.14 153 43 69 870 1. 21 b 
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-------------------------------------------------------------------------------

L5348-04 analyzed by emm1461 on 05/09/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

===~=========================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 288.41 436.12 64 31 49 533 0.80 a 
28 294.99 446.06 1181 53 66 799 1. 25 b 
29 299.80 453.32 212 38 57 666 1.12 c 
30 327.86 495.73 287 55 86 1086 1. 60 
31 338.12 511.24 914 51 68 793 1. 39 
32 351. 74 531. 83 2005 61 67 770 1. 35 
33 375.95 568.42 35 37 61 630 0.87 NET< CL 
34 409.67 619.38 56 46 75 837 0.85 NET< CL 
35 428.68 648.11 28 28 45 408 0.71 NET< CL 
36 437.90 662.04 36 38 62 617 1. 29 NET< CL 
37 462.78 699.64 241 41 63 623 1. 40 
38 477.21 721. 45 16 34 55 514 0.36 NET< CL 
39 510.71 772.08 1833 58 64 612 2.32 Wide Pk 
40 557.91 843.41 -4 34 56 501 0.10 NET< CL 
41 582.99 881. 32 1572 53 57 480 1. 67 
42 609.17 920.88 1549 55 63 588 1. 56 
43 661. 57 1000.08 636 42 55 492 1. 62 
44 727.15 1099.19 370 36 50 419 1. 64 
45 755.05 1141.35 26 24 39 292 0.69 NET< CL 
46 767.91 1160.79 101 34 53 466 1. 72 
47 785.82 1187.85 40 32 51 425 1. 54 NET< CL 
48 794.79 1201.42 132 25 37 274 1. 50 a 
49 803.01 1213.84 69 29 45 352 1. 92 b 
50 835.45 1262.86 75 28 44 336 1. 96 
51 846.22 1279.14 -14 32 53 434 0.57 NET< CL 
52 860.42 1300.60 198 35 52 400 2.02 
53 880.75 1331.33 20 27 44 322 0.64 NET< CL 
54 911. 09 1377.18 1050 41 43 298 1. 83 
55 934.30 1412.26 44 30 48 362 1. 06 NET< CL 
56 964.64 1458.11 172 26 37 257 1. 67 a 
57 968.89 1464.54 609 33 37 257 1. 70 b 
58 1000.77 1512.72 84 33 52 375 1. 20 
59 1120.34 1693.42 346 36 50 369 2.19 
60 1238.27 1871.65 131 30 46 349 1. 97 
61 1332.52 2014.10 9 22 36 215 0.69 NET< CL 
62 1377.83 2082.58 76 22 33 180 2.05 
63 1408.18 2128.44 27 20 31 172 1. 49 NET< CL 
64 1460.85 2208.05 3579 63 31 155 2.17 
65 1508.51 2280.07 40 20 31 153 1. 73 
66 1588.17 2400.46 96 18 25 113 2.47 a 
67 1592.33 2406.75 45 13 18 72 1. 52 b 
68 1621.24 2450.45 57 18 27 118 2.80 a 
69 1630.64 2464.65 33 12 17 64 1. 51 b 
70 1730.39 2615.40 65 18 26 108 1. 91 
71 1764.51 2666.98 260 23 27 114 2.17 
72 2104.09 3180.18 118 18 24 82 5.29 Wide Pk 
73 2204.06 3331.28 63 17 25 97 1. 78 
74 2614.63 3951.78 598 27 18 51 2.84 
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L5348-04 analyzed by emm1461 on 05/09/2003 
******************************************************************************* 

SEEKER' B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:. ... EMPTY06.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 51. 51 -21122 827 1381 -11859 881 1460 NET<CL 
2 63.08 851 79 121 114 84 138 NET<CL 
3 74.64 1621 79 112 1479 82 120 
4 76.94 2391 77 98 2282 80 105 
5 84.08 486 64 99 259 71 114 
6 86.96 969 68 99 887 70 104 
7 89.79 673 59 87 573 63 95 
8 92.53 2498 78 99 740 84 131 
9 98.47 210 77 124 143 78 126 

11 109.79 237 77 125 114 82 133 NET<CL 
14 143.54 170 65 104 31 67 111 NET<CL 
16 163.31 123 65 105 35 69 114 NET<CL 
18 185.64 1738 71 95 750 77 118 
19 197.28 110 46 74 18 48 79 NET<CL 
20 198.68 143 47 74 43 51 83 NET<CL 
23 238.44 4625 79 67 4330 82 79 
24 241. 25 882 65 95 828 67 99 
25 269.94 290 40 60 245 44 67 
26 277.18 153 44 69 121 48 77 
28 294.99 1181 53 66 1058 56 76 
31 338.12 914 51 68 873 55 76 
32 351.74 2005 61 67 1845 64 77 
35 428.68 28 28 45 26 31 50 NET<CL 
39 510.71 1833 58 64 427 64 99 
40 557.91 -4 34 56 -48 37 63 NET<CL 
41 582.99 1572 53 57 1451 55 65 
42 609.17 1549 55 63 1399 58 72 
44 727.15 370 36 50 344 38 54 
46 767.91 101 34 53 53 36 59. NET<CL 
49 803.01 69 29 45 8 31 51 NET<CL 
54 911.09 1051 41 43 978 43 49 
57 968.89 609 34 37 589 35 42 
58 1000.77 84 33 52 -6 35 58 NET<CL 
59 1120.34 346 36 50 322 37 53 
60 1238.27 131 30 46 111 31 49 
64 1460.85 3579 63 31 3436 64 41 
71 1764.51 260 23 27 233 24 30 
74 2614.63 598 27 18 495 28 27 
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L5348-04 analyzed by emm1461 on 05/09/2003 
******************************************************************************* 

SEEKER' LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . .. . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 2.00 I Decay Limit (Ha1flives) . 8.0 
Minimum Score. . . 0.50 I Decay Correction.. . . ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


3 	 74.64 1479 Pb-212 899 6 of 6 100.00 1. 00 

Tl-208 52 8 of 9 99.30 0.99 

Pb-214 345 5 of 7 97.33 0.97 

Tl-208 93 8 of 9 99.30 0.99 


4 	 76.94 2282 Pb-212 1597 6 of 6 100.00 1. 00 

Tl-208 93 8 of 9 99.30 0.99 

Pb-214 624 5 of 7 97.33 0.97 


5 84.08 259 	 Tl-208 51 8 of 9 99.30 1. 49 
6 86.96 34 Cd-l09 1 of 1 100.00 1. 50 Split 


78 86.96 853 Pb-212 853 6 of 6 100.00 1. 50 AutoAdd 

7 89.79 573 	 Cd-109 1 of 1 100.00 1. 50 
8 92.53 358 Th-234 1 of 2 58.74 0.59 Split 


77 92.53 382 AcTh-228 382 16 of 36 90.40 0.90 AutoAdd 

9 	 98.47 143 AcTh-228 119 16 of 36 92.77 1. 43 


Np-239 o of a 0.00 Decay 

1120DEsc o of o 0.50 


10 104.93 150 	 AcTh-228 191 16 of 36 96.98 1. 47 

Np-239 o of a 0.00 Decay 

Np-239 o of a 0.00 Decay 


12 114.97 147 Pb-212 78 6 of 6 100.00 1. 50 

13 129.00 265 AcTh-228 348 16 of 36 96.98 1. 47 

18 185.64 750 Ra-226 1 of 1 100.00 1. 50 


U-235 1 of 3 83.72 0.84 

21 209.06 380 AcTh-228 444 16 of 36 95.50 1. 45 


Np-239 o of o 0.00 Decay 

23 238.44 4330 Pb-212 6177 6 of 6 100.00 1. 00 

24 241.25 828 Pb-214 5 of 7 98.65 0.99 


La-140 1 of 15 0.40 0.00 LowScore 

25 269.94 245 AcTh-228 307 16 of 36 96.98 1. 47 

26 277.18 121 Tl-208 192 8 of 9 100.00 1. 50 


Ba-133 	 1 of 5 5.46 0.55 
Np-239 a of a 0.00 Decay 


27 288.41 64 Bi-212 19 4 of 13 77.00 1. 27 

28 294.99 1058 Pb-214 5 of 7 100.00 1. 00 

29 299.80 212 Pb-212 283 6 of 6 100.00 1. 50 

30 327.86 287 AcTh-228 235 16 of 36 92.77 1. 43 


Bi-212 7 4 of 13 74.59 0.75 
La-HO 31818 2 of 15 21. 89 0.22 LowScore 

31 338.12 873 AcTh-228 811 16 of 36 94.52 1. 45 
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-------------------------------------------------------------------------------

L5348-04 analyzed by ernm1461 on 05/09/2003 
==========================================~==================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


32 351.74 1845 Pb-214 3156 5 of 7 100.00 1. 00 

37 462.78 241 AcTh-228 253 16 of 36 95.50 1. 45 


Sb-12S 1 of 8 12.82 0.13 LowScore 
39 510.71 36 Annil 1 of 1 100.00 1. 50 Split 
76 510.71 391 Tl-208 391 8 of 9 100.00 1. 50 AutoAdd 
41 582.99 1451 Tl-208 1298 8 of 9 100.00 1. 50 
42 609.17 1399 Bi-214 1537 8 of 33 87.13 1. 37 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.50 


43 661.57 636 Cs-137 1 of 1 100.00 1. 50 

44 727.15 344 Bi-212 487 4 of 13 88.39 1. 38 


1238SEsc 0 of 0 0.50 

48 794.79 132 AcTh-228 179 16 of 36 96.98 1. 47 


Cs-134 1 of 9 46.67 0.47 LowScore 
50 835.45 10 Mn-54 1 of 1 100.00 1. 50 Split 
75 835.45 65 AcTh-228 65 16 of 36 92.77 1. 43 AutoAdd 
52 860.42 198 Tl-208 154 8 of 9 100.00 1. 50 
54 911.09 978 AcTh-228 959 16 of 36 95.50 1. 45 
56 964.64 172 AcTh-228 174 16 of 36 95.50 1. 45 
57 968.89 589 AcTh-228 545 16 of 36 94.52 1. 45 

Sb-124 1 of 13 1. 04 0.01 LowScore 
59 1120.34 322 Bi-214 296 8 of 33 85.92 1. 36 
60 1238.27 111 Bi-214 109 8 of 33 85.92 1. 36 
62 1377.83 76 Bi-214 70 8 of 33 85.92 1. 36 
64 1460.85 3436 K-40 1 of 1 100.00 1. 50 
65 1508.51 40 Bi-214 35 8 of 33 85.92 1. 36 
66 1588.17 96 AcTh-228 81 16 of 36 92.77 1. 43 
67 1592.33 45 2615DEsc 0 of 0 0.50 

2104SEsc 0 of 0 0.50 

68 1621.24 57 Bi-212 45 4 of 13 88.39 1. 38 

69 1630.64 33 AcTh-228 42 16 of 36 96.98 1. 47 

70 1730.39 65 Bi-214 42 8 of 33 80.18 1. 30 

71 1764.51 233 Bi-214 222 8 of 33 85.92 1. 36 

72 2104.09 118 2615SEsc 0 of 0 0.50 

73 2204.06 63 Bi-214 60 8 of 33 85.92 1. 36 

74 2614.63 495 Tl-208 570 8 of 9 100.00 1. 50 
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L5348-04 analyzed by emm1461 on 05/09/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5348-04 

Sample 1D: SOIL/SEDI Duratek Inc Code: 1296606 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 15:51:01 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.06e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 60000 Sec 
Sample Size . . . 1. 0ge-001 kg Real Time . . 60051 Sec 
Collection Efficiency 1.0000 Spectrum File .1296606.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Efficiency File: WTlSS006.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=1/[4.58E-03*En A -3.34E+00 + 1.01E+02*En A 7.37E-01] 02/06/1998 

Library File; ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......LS348-04.LSF (SOIL/SEDI: Duratek Inc) 
==============================================:================================= 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 1.42E+03 +- 2.67E+Ol * 
74.81 I. D. 
77.12 I. D. 
87.30 I. D. 

115.19 1. D. 
238.63 1.43E+03 +- 2.69E+Ol 5.33E+01 +* 
300.09 1.07E+03 +- 1.92E+02 5.95E+02 +* 

Tl-208 Average:x 1. 28E+03 +- 3.95E+01 . * · · 
84.90 I. D. . · · 277.35 8.07E+02 +- 3.22E+02 1.OSE+03 + 

510.84 1. D. . . . · 583.14 1.34E+03 +- 5.08E+01 1.23E+02 +* 
860.37 1. 64E+03 +- 2.88E+02 8.89E+02 +* 

2614.66 1.17E+03 +- 6.57E+Ol 1. 36E+02 +* 
Cd-109 88.03 I. D. .· 
Th-234 92.59 8.27E+02 +- 3.38E+02 1.11E+03 + 
AcTh-228 Average:x 1.36E+03 +- 3.77E+01 · · * 

99.45 1.63E+03 +- 8.89E+02 2.92E+03 + 
105.00 1. D. . . · · 129.08 1.04E+03 +- 2.53E+02 8.l6E+02 +* 
209.28 1. 17E+03 +- 1.85E+02 5.83E+02 +* 
270.23 1.09E+03 +- 1.94E+02 6.07E+02 +* 
327.64 1.65E+03 +- 3.15E+02 1.00E+03 +* 
338.32 1.44E+03 +- 9.02E+Ol 2.54E+02 +* 
463.00 1. 30E+03 +- 2.21E+02 6.89E+02 +* 
794.70 1.01E+03 +- 1.94E+02 5.91E--02 +* 
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L5348-04 analyzed by emm1461 on 05/09/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
==============================================:================================= 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg 

835.50 1. 36E+03 +­ 8.30E+02 
911.07 1.37E+03 + 6.04E+Ol 
964.60 1.34E+03 +­ 2.04E+02 
969.11 1.44E+03 +­ 8.66E+Ol 

1588.00 1. 60E+03 +­ 3.05E+02 
1630.40 1.05E+03 +­ 3.8lE+02 

93.35 1. D. 
Ce-141 145.44 N-l.86E+01 +­ 4.04E+Ol 
Ra-226 186.22 2.88E+03 +­ 2.95E+02 
Pb-214 Average:x 9.83E+02 +­ 2.70E+Ol 

241. 98 1.64E+03 +­ 1.33E+02 
295.21 9.40E+02 + 5.02E+Ol 
351.92 9.60E+02 +­ 3.30E+Ol 

Bi-212 Average:x 9.89E+02 +­ 1.02E+02 
288.07 3.35E+03 +­ 1. 62E+03 
727.17 9.60E+02 +­ 1. 06E+02 

1620.62 1.24E+03 +­ 3.92E+02 
Annil 511.00 9.95E+OO +­ 3.07E+Ol 
Bi-214 Average:x 8.95E+02 +­ 3.l4E+Ol 

609.31 8.74E+02 +­ 3.60E+Ol 
1120.29 9.66E+02 + l.10E+02 
1238.11 9.13E+02 +­ 2.57E+02 
1377.67 9.75E+02 +­ 2.79E+02 
1509.23 1.01E+03 +­ 5.03E+02 
1729.59 1.37E+03 +­ 3.78E+02 
1764.49 9.34E+02 +­ 9.62E+Ol 
2204.22 9.49E+02 +­ 2.57E+02 

Cs-137 661.65 2.30E+02 +­ 1.51E+Ol 
Mn-54 834.83 3.87E+OO +­ 1.96E+Ol 
K-40 1460.81 1.77E+04 +­ 3.29E+02 
Am-241 59.54 N 2.68E+01 +­ 7.04E+Ol 
Co-57 122.06 N 1.18E+01 +­ 6.90E+OO 
Ce-144 133.54 N-4.28E+Ol + 5.33E+Ol 
Se-75 264.65 N-3.35E+01 +­ 1. 42E+Ol 
Cr-51 320.06 N 4.59E+02 +­ 2.12E+02 
1-131 364.48 N-3.74E+02 +­ 3.88E+02 
Sb-125 427.89 N 7.37E+Ol +­ 2.52E+01 
Ag-I08m 433.93 N 2.76E+00 +­ 7.56E+OO 
Be-7 477.59 N 1.20E+02 +­ 1.23E+02 
La-140 487.03 N 2.16E+02 +­ 1.74E+02 
Ru-l03 497.06 N 3.06E-Ol +­ 1.89E+Ol 
Ba-140 537.32 N-5.05E+02 +­ 3.82E+02 
Cs-134 604.70 N-2.07E+Ol + 3.84E+Ol 
Ru-106 621.84 N O.OOE+OO +­ 9.49E+Ol 
Zr-95 724.18 N-l. 49E+02 +­ 1. 75E+02 
Nb-95 765.79 N-6.86E+Ol +­ 3.34E+01 
Co-58 810.76 N 1.83E+01 +­ 1.34E+Ol 
Ag-110m 884.67 N-1.60E+Ol +­ 1.39E+Ol 
Fe-59 1099.22 N 3.55E+OO +­ 3.64E+01 
Zn-65 1115.52 N 2.62E+Ol +­ 4.82E+Ol 
Co-60 1332.49 N 1.57E+Ol +­ 1. 0IE+Ol 
Sb-124 1691.02 N-8.36E+OO +­ 2.71E+Ol 
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MDA 

2.73E+03 
1.40E+02 
6.03E+02 
2.14E+02 
8.95E+02 
1.19E+03 

Flags 

+ 
+* 
+* 
+* 
+* 
+ 

Notes MDC 

1. 35E+02 
9.16E+02 

3.99E+02 
1.37E+02 
8.15E+Ol 

5.28E+03 
3.10E+02 
1. 23E+03 
1.02E+02 

9.19E-~Ol 

3. 25E.,..02 
8.19E+02 
8.75E+02 
1.64E+03 
1. 17E+03 
2.55E+02 
7.91E+02 
4.06E+Ol 
6.55E+Ol 
4.36E+02 
2.33E+02L 
2.27E+Ol 
1.80E+02r 
4.89E+Ol 
6.91E+02 
1. 33E+03 
8.11E+Ol 
2.54E+01 
4.l0E+02 
5.76E+02 
6.37E+Ol 
1. 31E+03 
1.27E+02P 
3.21E+02 
5.80E+02P 
l.18E+02L 
4.44E+Ol 
4.83E+Ol 
1.24E+02 
1. 60E+02P 
3.3lE+Ol 
9.58E+Ol 

x 
+* 

* 
+* 
+* 
+* 
* 

+ 
+* 
+* 
+ 

* 
+* 
+* 
+* 
+* 
+ 
+* 
+* 
+*c5 ~(11~ j 
x LHROI 
x 
x rbase 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x PIC 
x 
x PIC 
x LHROI 
x 
x 
x 
x PIC 
x 
x 

. 
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L5348-04 analyzed by emm1461 on 05/09/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

MEASURED TOTAL: 2.86E+04 +- 1.29E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 
1 51. 51 78.08 -11859 881 1460 24304 287.41 Deleted 
2 63.08 95.56 114 84 138 2512 1. 29 Deleted 

1l 109.79 166.16 114 82 133 2292 1. 93 Deleted 
15 153.36 2;32.00 51 48 77 1206 0.63 Deleted 
16 163.31 247.04 35 69 114 1755 1. 09 Deleted 
17 175.45 265.40 68 64 105 1748 1. 25 Deleted 
19 197.28 298.39 18 48 79 1118 1. 02 Deleted 
20 198.68 300.50 43 51 83 1118 1. 00 Deleted 
22 215.71 326.23 45 49 80 1176 0.69 Deleted 
33 375.95 568.42 35 37 61 630 0.87 Deleted 
34 409.67 619.38 56 46 75 837 0.85 Deleted 
35 428.68 648.11 26 31 50 408 0.71 Deleted 
36 437.90 662.04 36 38 62 617 1. 29 Deleted 
38 477.21 721.45 16 34 55 515 0.36 Deleted 
40 557.91 843.41 -48 37 63 501 0.10 Deleted 
45 755.05 1141. 35 26 24 39 292 0.69 Deleted 
46 767.91 1160.79 53 36 59 466 1. 72 Deleted 
47 785.82 1187.85 40 32 51 425 1. 54 Deleted 
49 803.01 1213.84 8 31 51 352 1. 92 Deleted 
51 846.22 1279.14 -14 32 53 435 0.57 Deleted 
53 880.75 1331. 33 20 27 44 323 0.64 Deleted 
55 934.30 1412.26 44 30 48 362 1. 06 Deleted 
58 1000.77 1512.72 -6 35 58 375 1. 20 Deleted 
61 1332.52 2014.10 9 22 36 215 0.69 Deleted 
63 1408.18 2128.44 27 20 31 172 1. 49 Deleted 
67 1592.33 2406.75 45 13 18 72 1. 52 2615DEsc 
72 2104.09 3180.18 118 18 24 82 5.29 2615SEsc 

=============================================================================== 

NET/MDA PEAK RESULTS 
================================================================================ 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

14 143.54 217.17 31N 67 111 1857 0.94 NET< CL 
79 59.54 90.22 34N 89 146 1978 1.13 NET< CL 

LHRoi 
80 122.06 184.70 83N 48 78 1218 1.12 
81 133.54 202.05 -38N 47 78 1222 1.13 NET< CL 

RBase 
82 264.65 400.20 -98N 41 70 910 1. 21 NET< CL 
83 320.08 483.98 82N 38 60 674 1. 25 
84 364.48 551. 08 -33N 34 57 604 1. 29 NET< CL 
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L5348-04 analyzed by emm1461 on 05/09/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
---------~---------------------------------------------------------------------

85 427.89 646.91 94N 32 50 468 1. 35 
86 433.93 656.04 1lN 30 49 448 1. 36 NET< CL 
87 477.59 722.02 29N 30 48 431 1. 40 NET< CL 
88 487.03 736.29 36N 29 47 401 1. 40 NET< CL 
89 497.08 751.48 IN 31 51 438 1. 41 NET< CL 
90 537.32 812.30 -43N 32 54 433 1. 45 NET< CL 
91 604.70 914 .13 67N 125 206 1055 1. 51 NET< CL 

PIC 
92 621. 84 940.03 ON 29 48 392 1. 53 NET< CL 
93 724.18 1094.70 -122N 144 237 606 1. 62 NET< CL 

PIC 
94 765.79 1157.59 -83N 40 70 451 1. 66 NET< CL 

LHRoi 
95 810.76 1225.55 33N 24 39 276 1. 70 NET< CL 
96 884.67 1337.25 -27N 23 39 287 1. 76 NET< CL 
97 1099.22 1661. 51 2N 23 38 250 1.92 NET< CL 
98 1l15.52 1686.14 26N 48 78 565 1. 93 NET< CL 

PIC 
99 1332.49 2014.05 30N 19 30 170 2.08 NET< CL 

100 1691.02 2555.91 -4N 13 22 86 2.26 NET< CL 
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L5348-04 analyzed by emm1461 on 05/09/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 10 : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 15:51:01 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . 1. 06E+03 Hrs 
Buildup Time .. O.OOE+OO Hrs Live Time . . 60000 Sec 
Sample Size .. .... 1. 09E-01 kg Real Time .. 60051 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1296606.spc 

Detector #: 6 
Energy(keV)= -0.15 + 0.662*Ch + 0.OOE+OO*ChA2 + O.OOE+00*Ch A3 05/09/2003 
FWHM(keV) 1.40 + -0.060*En + 3.S9E-03*EnA2 + 3.59E-03*En A 3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT1SS006.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 4.S8e-03*EnA-3.34e+OO + 1.Ole+02*EnA 7.37e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-04.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL A.CT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 1.42E+03 2.67E+Ol < 5.33E+Ol 2.62E+Ol 1.00E+OO MEAS + YES 
T1-208 1.28E+03 3.95E+Ol < 1.23E+02 6.01E+Ol 9.99E-Ol MEAS + YES 
Th-234 8.27E+02 3.38E+02 < 1.llE+03 5.52E+02 1. OOE+OO MEAS + YES 
AcTh-228 1. 36E+03 3.77E+01 < 1.40E+02 6.82E.+Ol 9.99E-Ol MEAS + YES 
Ce-141 -1. 86E+Ol 4.0SE+Ol < 1. 3SE+02 6.68E+Ol 3.87E-Ol NET YES 
Ra-226 2.88E+03 2.95E+02 < 9.16E+02 4.S3E+02 1.00E+00 MEAS + YES 
Pb-214 9.83E+02 2.70E+Ol < 8.1SE+Ol 4.00E+Ol 1.00E+00 MEAS + YES 
Bi-212 9.89E+02 1.02E+02 < 3.10E+02 1.51E+02 9.99E-Ol MEAS + YES 
Annil 9.9SE+00 3.07E+01 < 1.02E+02 5.0SE+01 9.l9E-Ol MEAS + YES 
Bi-214 8.95E+02 3.14E+Ol < 9.19E+Ol 4.5lE:+Ol 1.00E+00 MEAS + YES 
Cs-137 2.30E+02 1. 51E+Ol < 4.06E+01 1. 98E+Ol 9.97E-Ol MEAS + YES 
Mn-54 3.87E+00 1. 96E+Ol < 6.55E+01 3.22E+Ol 9.06E-01 MEAS + YES 
K-40 1.77E+04 3.28E+02 < 4.36E+02 2.11E+02 1.00E+OO MEAS + YES 
Am-241 2.68E+01 7.04E+01 < 2.33E+02 1.15E+02 1.00E+00 NET YES 
Co-57 1.1BE+Ol 6.90E+00 < 2.27E+01 1.11E+Ol 8.92E-Ol NET YES 
Ce-l44 -4.28E+Ol 5.33E+Ol < 1. 80E+02 8.84E:+01 8.97E-Ol NET YES 
8e-75 -3.35E+Ol 1.42E+Ol < 4.89E+Ol 2.40E+01 7.73E-Ol NET YES 
Cr-51 4.59E+02 2.12E+02 < 6.9lE+02 3.38E+02 3.29E-01 NET YES 
1-131 -3.74E+02 3.8SE+02 < 1. 33E+03 6.48E+02 2.16E-02 NET YES 
Sb-125 7.37E+01 2.52E+Ol < 8.llE+Ol 3.95E+Ol 9.70E-Ol NET YES 
Ag-108m 2.76E+OO 7.56E+00 < 2.54E+01 1.24£:+01 9.99E-Ol NET YES 
Be-7 1.20E+02 1. 23E+02 < 4.10E+02 2.00£:+02 5.62E-01 NET YES 
La-l40 2.16E+02 1. 74E+02 < 5.76E+02 2.80£:+02 8.97E-02 NET YES 
Ru-103 3.06E-Ol 1.89E+Ol < 6.37E+01 3.10E+Ol 4.57E-Ol NET YES 
Ba-140 -5.05E+02 3.82E+02 < 1. 31£:+03 6.41£:+02 8.97E-02 NET YES 
Cs-134 -2.07E+Ol 3.84E+Ol < 1. 28E+02 6.33E+Ol 9.60E-01 NET YES 
Ru-106 O.OOE+OO 9.49E+Ol < 3.21E+02 1.56E:+02 9.20E-Ol NET YES 
Zr-95 -1. 49E+02 1. 75E+02 < 5.80E+02 2.88E+02 6.18E-Ol NET YES 
Nb-9S -6.86E+Ol 3.34E+Ol < 1.18E+02 5.77E+Ol 4.15E-01 NET YES 
Co-58 1.83E+Ol 1.34E+Ol < 4.44E+01 2.15E+Ol 6.47E-01 NET YES 
Ag-110m -1.60E+Ol 1.39E+01 < 4.S3E+01 2.34E+Ol B.B4E-Ol NET YES 
Fe-59 3.S5E+OO 3.64E+Ol < 1.24E+02 5.98E+Ol 5.01E-Ol NET YES 
Zn-65 2.62E+01 4.S2E+01 < 1.60E+02 7 . 88E~+Ol S.SlE-Ol NET YES 
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L5348-04 analyzed by emm1461 on 05/09/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL l~CT DECAY FLAG SEN MET 
=============================================================================== 

Co-60 1.57E+Ol 1.DIE+Ol < 3.31E+Ol 1.59E+Ol 9.84E-Ol NET YES 
Sb-124 -8.36E+OO 2.71E+Dl < 9.58E+Ol 4.51E+Ol 5.99E-Ol NET YES 

PERFORMED 8Y: ___________________________ 

REVIEWE:D 8Y: _______________________ 
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--------------------------------------

-----------------------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: l5348-05 
~~-----~---------------------------------

Count by Date: 
(if required) ---------- ­

Client: Duratek Inc 
~~---------------------

Delay Date: 
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-135 REF-X19574 

Collect Start Daternme: 

Collect Stop Daternme: 03-26-03 12:00 

Product GAMMA SPECTROMETRY 

Required MDC(s) Cs-137,1100; Co-60, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

________________ g/m LDensity: Total Sample Weight: --------------- 9(if required) (if required) 

Total Sample Weight: Wet Weight: ------------------------- g --------------- 9(if required) 

Dry Weight: Aliquot Weight: ---------9 ------------------------- 9 
Aliquot Weight ----'-l....... {o<......-_ 9
a.a.:...l, 

Veaetation/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: ------------------ g 
Volume:

Dry Weight: ------------ g 
Units:

Aliquot Weight: --------------- g 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 
I"]J?&rD1

Count Daternme: ) 
1qfi?c \) I)v Det No.: _i.:...-_ Spectrum No.: ____ 

Counted by: ~ 
Recount Daternme: DetNo.: ___ Spectrum No.: _________________ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP 
Results Data Report 

Required MDC(s) , Co-60,38;CS-137,1100; 

Sample Id 
Client ld 
Site 
Comments 
Client 
Project 
start Date 
Collect Date 

L5348-05 
BMA-E0200-135 
REF-X19574 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

03/26/03 12 :00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

sample weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

121.5 

12.5 
.0125 

WTIS 
SOILA.LIB 
EMPTY 

Page 1 



******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 


LSN: L5348-05 

Sample ID: SOIL/SEDI Duratek Inc Code: 1296504 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 15:49:58 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.06E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 150000 Sec 
Sample Size .. .... 1.25E-001 kg Real Time .. 150044 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .1296504. spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy (keV)= 0.90 + O.661*Ch +-8.81E-08*ChA2 + 2.96E-11*ChA 3 05/14/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 0.00E+00*En A 3 02/24/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

----------~--------------------------------------------------------------------

1 63.48 94.61 1202 91 138 3500 0.99 
2 75.10 112.19 2336 87 119 2836 0.99 a HiResid 
3 77.39 115.64 3291 84 101 2269 0.87 b HiResid 
4 81. 28 121.52 60 51 83 1701 0.55 c NET< CL 

HiResid 
5 84.51 126.42 532 76 119 2836 1.12 d HiResid 
6 87.44 130.84 1309 81 119 2836 1. 03 e HiResid 
7 90.21 135.03 735 67 101 2269 0.87 f HiResid 
8 93.07 139.36 2697 89 119 2836 1.13 g HiResid 
9 99.35 148.86 28 81 133 3010 0.21 NET< CL 

10 105.38 157.96 150 73 119 2616 1. 26 a HiResid 
11 109.02 163.47 49 35 56 872 0.53 b NET< CL 

HiResid 
12 110.31 165.42 113 46 73 l308 0.55 c HiResid 
13 129.28 194.10 306 81 130 2888 1. 00 
14 144.25 216.74 153 71 115 2456 0.91 
15 155.45 233.67 95 101 165 3755 0.84 NET< CL 
16 186.19 280.15 1623 83 120 2445 1.15 
17 197.45 297.19 168 49 77 1322 0.82 a 
18 198.44 298.68 122 48 77 1322 0.81 b 
19 209.63 315.60 417 72 113 2193 1. 01 
20 238.84 359.76 5162 87 80 1291 1.10 a 
21 241. 75 364.16 1177 71 103 1807 1. 44 b 
22 259.00 390.25 92 59 96 1576 0.97 NET< CL 
23 269.30 405.81 77 32 51 650 0.65 a 
24 270.46 407.57 316 48 73 1083 1. 07 b 
25 277.58 418.33 144 52 83 1280 1.12 
26 284.48 428.77 37 57 93 1478 0.49 NET< CL 
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-------------------------------------------------------------------------------

=============================================================================== 
PEAK SEARCH RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 295.44 445.34 1515 58 70 982 1. 09 a 
28 300.34 452.75 286 46 70 982 1. 05 b 
29 327.96 494.51 152 49 78 1115 0.81 
30 338.55 510.53 1008 66 94 1408 1. 34 
31 352.15 531.09 2574 71 81 1115 1.17 
32 401.81 606.18 18 45 74 929 0.59 NET< CL 
33 409.52 617.84 83 41 65 787 0.97 
34 427.52 645.06 -27 44 73 915 0.65 NET< CL 
35 463.18 698.98 370 53 81 963 1. 33 
36 477.80 721.09 131 45 71 803 2.03 Wide Pk 
37 511.19 771.58 2560 73 87 1040 2.64 Wide Pk 
38 558.54 843.17 72 26 41 364 0.97 a 
39 562.63 849.36 36 21 33 273 0.70 b 
40 570.20 860.81 18 37 60 614 0.92 NET< CL 
41 583.37 880.72 1548 59 72 766 1. 42 
42 609.50 920.23 1800 62 74 819 1. 48 
43 661.85 999.38 1868 58 63 637 1. 55 
44 693.64 1047.46 78 45 73 743 2.98 Wide Pk 
45 727.72 1099.00 367 41 60 531 1. 75 
46 754.52 1139.52 63 35 56 495 2.60 Wide Pk 
47 767.84 1159.66 102 40 63 659 1. 41 
48 785.91 1186.99 40 29 46 424 0.88 NET< CL 
49 795.08 1200.85 132 27 40 333 1. 28 a 
50 803.17 1213.08 73 28 44 388 1. 60 b 
51 835.84 1262.49 30 34 56 543 0.78 NET< CL 
52 860.54 1299.83 142 34 52 464 1. 23 
53 911.38 1376.71 954 45 53 466 1.56 
54 933.92 1410.79 120 33 51 434 1. 76 
55 965.03 1457.83 175 28 41 327 1. 59 a 
56 969.11 1464.00 471 33 41 327 1. 47 b 
57 1001. 01 1512.23 61 30 48 380 1. 27 
58 1120.57 1693.01 377 38 54 450 1. 76 
59 1154.31 1744.04 22 36 58 496 0.76 NET< CL 
60 1173.22 1772.63 38 28 46 361 0.86 NET< CL 
61 1238.38 1871.15 151 34 52 426 1. 76 
62 1378.10 2082.39 123 25 37 228 2.54 
63 1460.97 2207.67 3959 67 36 222 2.02 
64 1509.31 2280.76 69 21 32 167 2.14 
65 1588.59 2400.61 73 16 22 102 1. 42 a 
66 1592.85 2407.05 80 22 32 175 2.56 b 
67 1630.79 2464.40 -22 23 38 227 1. 39 NET< CL 
68 1729.83 2614.11 56 21 32 155 3.18 Wide Pk 
69 1764.61 2666.69 284 25 29 145 2.01 
70 2102.17 3176.86 28 11 15 56 1. 24 a 
71 2104.46 3180.32 87 15 20 83 2.04 b 
72 2204.46 3331.43 84 18 26 113 3.27 
73 2614.98 3951.61 556 27 20 64 2.76 
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******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T RAe T RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . EMPTY04.BKG (BKG Framatome ANP) 

=============================================================================== 

BACKGROUND SUBTRACT RESULTS 
================================================================================ 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63. 48 1202 91 138 381 104 169 
2 75.10 2336 87 119 2053 97 142 
3 77.39 3291 84 101 2965 93 123 
5 84.51 532 76 119 291 86 139 
6 87.44 1309 81 119 1165 88 133 
7 90.21 735 67 101 520 72 112 
8 93.07 2697 89 119 1030 103 162 

11 109.02 49 35 56 -152 58 97 NET<CL 
14 144.25 153 71 115 -49 81 134 NET<CL 
16 186.19 1623 83 120 774 98 155 
17 197.45 168 49 77 20 61 100 NET<CL 
18 198.44 122 48 77 12 55 90 NET<CL 
20 238.84 5162 87 80 4489 95 111 
21 241.75 1177 71 103 1014 81 122 
23 269.30 77 32 51 11 54 88 NET<CL 
27 295.44 1515 58 70 1324 67 93 
28 300.34 286 46 70 214 62 99 
30 338.55 1008 66 94 942 74 112 
31 352.15 2574 71 81 2140 80 107 
35 463.18 370 53 81 332 62 98 
37 511. 19 2560 73 87 423 91 145 
38 558.54 72 26 41 51 36 58 NET<CL 
40 570.20 18 37 60 -46 46 76 NET<CL 
41 583.37 1548 59 72 1305 66 92 
42 609.50 1800 62 74 1566 71 97 
45 727.72 367 41 60 327 48 74 
50 803.17 73 28 44 11 37 61 NET<CL 
53 911.38 954 45 53 836 50 67 
56 969.11 471 33 41 441 40 56 
57 1001.01 61 30 48 31 36 58 NET<CL 
58 1120.57 377 38 54 340 43 63 
63 1460.97 3959 67 36 3741 70 55 
69 1764.61 284 25 29 227 29 40 
73 2614.98 556 27 20 393 31 39 

Page 003 



******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Library File:. ... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 1.50 I Decay Limit (Halflives) .. . .. 8.0 

Minimum Score . . . . .. .. 0.65 I Decay Correction.. .•... ON 


==========================:==================================================== 
LIBRARY SEARCH RESULTS 

==============================================:================================= 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 63.48 381 Th-234 476 2 of 2 100.00 1. 50 
2 75.10 2053 Pb-212 1280 5 of 6 99.30 0.99 

Pb-214 5 of 7 97.33 0.97 
Tl-208 133 7 of 9 98.43 0.98 

3 77.39 2965 Pb-212 2228 5 of 6 99.30 0.99 
Pb-214 1041 5 of 7 97.33 0.97 

5 84.51 291 Tl-208 67 7 of 9 98.43 1. 48 
6 87.44 329 Cd-109 1 of 1 100.00 1. 50 Split 

75 87.44 836 Pb-212 836 5 of 6 100.00 1.50 AutoAdd 
7 90.21 520 Unknown 
8 93.07 1030 Th-234 823 2 of 2 100.00 1.50 

AcTh-228 473 16 of 36 90.27 0.90 
10 105.38 150 AcTh-228 225 16 of 36 100.00 1. 50 

Np-239 o of o 0.00 Decay 
12 110.31 113 Unknown 

La-l40 1 of 15 0.18 0.50 LowScore 
13 129.28 306 AcTh-228 388 16 of 36 97.10 1. 47 
16 186.19 774 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
19 209.63 417 AcTh-228 461 16 of 36 93.16 1. 43 

Np-239 o of o 0.00 Decay 
20 238.84 4489 Pb-212 5859 5 of 6 100.00 1.00 
21 241.75 1014 Pb-214 5 of 7 97.33 0.97 

La-140 169 2 of 15 0.58 0.01 LowScore 
24 270.46 316 AcTh-228 306 16 of 36 93.16 1. 43 
25 277.58 144 Tl-208 196 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 LowScore 
Np-239 o of o 0.00 Decay 

27 295.44 1324 Pb-214 2209 5 of 7 100.00 1. 00 
28 300.34 214 Pb-212 299 5 of 6 100.00 1. 50 
29 327.96 152 AcTh-228 234 16 of 36 100.00 1.50 

Bi-212 7 2 of 13 59.32 1. 09 
La-140 3 of 15 23.42 0.23 LowScore 

30 338.55 942 AcTh-228 780 ~_6 of 36 93.16 1. 43 
31 352.15 2140 Pb-214 3689 5 of 7 100.00 1. 00 
33 409.52 83 AcTh-228 128 16 of 36 100.00 1. 50 
35 463.18 332 AcTh-228 235 16 of 36 93.16 1. 43 

Sb-125 1 of 8 12.82 0.13 LowScore 
36 477.80 131 Be-7 1 of 1 100.00 1. 50 
37 511.19 55 Annil 1 of 1 100.00 1. 50 Split 
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==============================================================================~= 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. ( keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

----------------------------------------------~--------------------------------

74 511.19 368 Tl-208 368 7 of 9 100.00 1. 50 AutoAdd 
39 562.63 36 AcTh-228 43 16 of 36 95.42 1. 45 

Cs-134 17 2 of 9 45.35 0.95 
41 583.37 1305 Tl-208 1247 7 of 9 100.00 1. 50 
42 609.50 1566 Bi-214 1862 10 of 33 95.85 1. 46 

Ru-103 1 of 2 5.92 0.06 LowScore 
1121SEsc a of 0 0.65 

43 661. 85 1868 Cs-137 1 of 1 100.00 1. 50 
44 693.64 78 Unknown 
45 727.72 327 Bi-212 6934 2 of 13 71. 65 1. 22 

1238SEsc 0 of 0 0.65 
46 754.52 63 AcTh-228 37 16 of 36 91. 45 1. 41 
47 767.84 102 Bi-214 147 10 of 33 100.00 1. 50 

Pa-234 1 of 2 26.32 0.76 
49 795.08 132 AcTh-228 156 16 of 36 94.58 1. 45 

Cs-134 269 2 of 9 49.00 0.99 
52 860.54 142 Tl-208 135 7 of 9 100.00 1. 50 
53 911.38 836 AcTh-228 825 16 of 36 93.16 1. 43 
54 933.92 120 Bi-214 78 10 of 33 88.66 1. 39 
55 965.03 175 AcTh-228 147 16 of 36 93.16 1. 43 
56 969.11 441 AcTh-228 477 16 of 36 93.16 1. 43 

Sb-124 1 of 13 1. 04 0.01 LowScore 
58 1120.57 340 Bi-214 312 10 of 33 95.85 1. 46 
61 1238.38 151 Bi-214 113 10 of 33 93.23 1. 43 
62 1378.10 123 Bi-214 71 10 of 33 86.97 1. 37 
63 1460.97 3741 K-40 1 of 1 100.00 1. 50 
64 1509.31 69 Bi-214 35 10 of 33 86.97 1. 37 
65 1588.59 73 AcTh-228 64 16 of 36 93.16 1. 43 
66 1592.85 80 2615DEsc 0 of a 0.65 
68 1729.83 56 Bi-214 42 10 of 33 93.23 1. 43 
69 1764.61 227 Bi-214 221 10 of 33 95.85 1. 46 
70 2102.17 28 Unknown 
71 2104.46 87 2615SEsc 0 of 0 0.65 
72 2204.46 84 Bi-214 57 10 of 33 88.66 1. 39 
73 2614.98 393 Tl-208 418 7 of 9 100.00 1. 50 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-05 


Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 
Sampling Stop: 03/26/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 1.25e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 9S % 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 

Code: 1296504 

05/09/2003 15:49:58 
1.06e+003 Hrs 

150000 Sec 
150044 Sec 

.1296504.spc 

Det. Limit Confidence Interval: 9S % 

Detector #: 4 (Canberra sn 10923050 det#4) 
Efficiency File: WTlSS004.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=1/[2.12E-02*En A -2.69E+00 + 1.61E+02*En A 8.72E-01) 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-05.LSF (SOIL/SECI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 Average:x 8.74E+02 +- 8.27E+Ol *· . 
63.29 7.24E+02 +- 1. 99E+02 6.48E+02 +* 
92.59 9.06E+02 +- 9.09E+Ol 2.87E+02 +* 

Pb-212 Average:x 6.82E+02 +- 1. 44E+Ol * 
74.81 1. D. 
77.12 1. D. . 
87.30 1. D. 

238.63 6.84E+02 +- 1. 45E+01 3.42E+01 +* 
300.09 5.l5E+02 +- 1. 48E+02 4.81E+02 +* 

Tl-208 Average:x 6.11E+02 +- 2.55E+01 . · . * 
84.90 1. D. .· · · · 

277.35 4.53E+02 +- 1.64E+02 5.32E+02 + 
510.84 1. D. · · 
583.14 6.26E+02 +- 3.19E+01 8.93E+01 +* 
860.37 6.43E+02 + 1.53E+02 4.82E+02 +* 

2614.66 5.89E+02 +- 4.62E+Ol 1.20E+02 +* 
Cd-109 88.03 I. D. .· 
AcTh-228 Average:x 6.43E+02 +- 2.31E+01 *· 

105.00 1. D. .·· 
129.08 5.07E+02 +- 1.34E+02 4.36E+02 +* 
209.28 5.81E+02 +- 1.OOE+02 3.20E+02 +* 
270.23 6.60E+02 +- 1.OOE+02 3.12E+02 +* 
327.64 4.19E+02 +- 1. 35E+02 4.36E+02 +* 
338.32 7.S0E+02 +- 5.93E+Ol 1. 80E+02 +* 
409.51 4.16E+02 +- 2.04E+02 6.68E+02 + 
463.00 8.97E+02 +- 1. 68E+02 5.35E+02 +* 
562.30 5.33E+02 +- 3.15E+02 1.04E+03 + 
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===================================~======================================~==== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MD,~ Flags Notes MDC 
-----------------~---------~-----------------~---------------------------------

755.18 1.10E+03 +- 6.04E+02 1. 98E+03 + 
794.70 5.44E+02 +- 1.10E+02 3.39E+02 +* 
911. 07 6.46E+02 +- 3.85E+Ol 1.05E+02 +* 
964.60 7.58E+02 +- 1.21E+02 3.64E+02 +* 
969.11 6.00E+02 +- 5.41E+Ol 1. 55E+02 +* 

1588.00 7.20E+02 +- 1. 56E+02 4.57E+02 +* 
Ce-141 145.44 N-1.28E+Ol +- 2.13E+Ol 7.12E+01 x 
Ra-226 186.22 1. 33E+03 +- 1.69E+02 5.38E+02 +* 
Pb-214 Average:x 5.64E+02 +- 1.60E+Ol . . * 

241. 98 9.31E+02 +- 7.41E+01 2.27E+02 +* 
295.21 5.58E+02 +- 2.84E+01 7.97E+01 +* 
351. 92 5.40E+02 +- 2.01E+01 5.45E+01 +* 

Be-7 477.59 2.76E+02 +- 9.40E+01 3.05E+02 + 
Annil 511.00 7.77E+00 +- 2.23E+01 7.35E+01 + 
Bi-214 Average:x 5.33E+02 +- 2.01E+01 . . * 

609.31 5.10E+02 +- 2.31E+01 6.41E"-01 +* 
768.36 3.74E+02 +- 1. 46E+02 4.74E+02 + 
934.06 8.19E+02 +- 2.26E+02 7.19E+02 +* 

1120.29 5.78E+02 +- 7.23E+01 2.19E+02 +* 
1238.11 7.10E+02 +- 1.61E+02 5.05E+02 +* 
1377.67 9.18E+02 +- 1. 87E+02 5.70E+02 +* 
1509.23 1. 04E+03 +- 3.13E+02 9.84E+02 +* 
1729.59 7.01E+02 +- 2.61E+02 8.35E+02 + 
1764.49 5.47E+02 +- 6.88E+01 1.99E+02 +* 
2204.22 7.78E+02 +- 1. 68E+02 5.04E+02 +* 

Cs-137 661.65 3.56E+02 +- 1.11E+01 2.47E+Ol +* 
Bi-212 727.17 4.87E+02 +- 7.22E+01 2.24E+02 +* 
K-40 1460.81 1. 13E+04 +- 2.11E+02 3.42E+02 +* 
Am-241 59.54 N 4.37E+01 +- 1. 57E+01 5.11E+011 x Ibase 
Co-57 122.06 N 3.89E+00 +- 3.72E+00 1. 23E+Ol x 
Ce-144 133.54 N-5.66E-01 +- 2.96E+Ol 9.86E+01r x rbase 
Se-7S 264.65 N-5.13E+00 +- 7.09E+00 2.40E+01 x 
Cr-51 320.08 N-8.42E+01 +- 1. 27E+02 4.28E+02 x 
1-131 364.48 N-1.44E+02 +- 2.44E+02 8.24E+02 x 
Sb-125 427.89 N 7.80E-Ol +- 1.52E+01 5.12E+Ol x 
Ag-108m 433.93 N-4.63E+00 +- 4.74E+00 1.61E+Ol x 
La-l40 487.03 N 2.50E+02 +- 1.09E+02 3.54E+02 x 
Ru-103 497.08 N-1.19E+01 +- 1.09E+01 3.72E+01 x 
Ba-140 537.32 N-1.24E+01 +- 2.04E+02 6.88E+02 x 
Cs-134 604.70 N-2.41E+Ol +- 2.40E+Ol 7.97E+01P x PIC 
Ru-106 621. 84 N 8.01E+01 +- 5.87E+01 1.94E+02 x 
Zr-95 724.18 N-4.27E+03 +- 1.45E+03 4.79E+03P x PIC 
Nb-95 765.79 N-1.84E+01 +- 2.05E+01 6.94E+01P x PIC 
Co-58 810.76 N-5.06E+00 +- 7.89E+00 2.71E+01 x 
Mn-54 834.83 N 9.37E+00 +- 6.30E+00 2.08E+01 x 
Ag-llOm 884.67 N-2.28E+00 +- 8.91E+00 3.03E+01 x 
Fe-59 1099.22 N 3.41E+01 +- 2.30E+Ol 7.58E+01 x 
Zn-65 1115.52 N 9.11E+00 +- 3.17E+01 1.06E+02P x PIC 
Co-60 1332.49 N 3.41E+00 +- 6.67E+00 2.25E+01 x Y. 
Sb-124 1691. 02 N-3.14E+01 +- 1.90E+01 6.93E+01 x 

MEASURED TOTAL: 1.77E+04 +- 7.61E+02 pCi/kg O.OOE+OO 
NOTE: * . N/S>3 # : Net<-3R 

Page 007 



-------------------------------------------------------------------------------

=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
==============================================:================================= 

PK. ENERGY ADDRESS NET UN- C.L. BKG tWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=======================~~=======~============================================== 

4 81. 28 121. 52 60 51 83 1702 0.55 Deleted 
7 90.21 135.03 520 72 112 2269 0.87 Unknown 
9 99.35 148.86 28 81 133 3010 0.21 Deleted 

11 109.02 163.47 -152 58 97 872 0.53 Deleted 
12 110.31 165.42 113 46 73 1308 0.55 Unknown 
15 155.45 233.67 95 101 165 3755 0.84 Deleted 
17 197.45 297.19 20 61 100 1322 0.82 Deleted 
18 198.44 298.68 12 55 90 1322 0.81 Deleted 
22 259.00 390.25 92 59 96 1576 0.97 Deleted 
23 269.30 405.81 11 54 88 650 0.65 Deleted 
26 284.48 428.77 37 57 93 1478 0.49 Deleted 
32 401.81 606.18 18 45 74 929 0.59 Deleted 
34 427.52 645.06 -27 44 73 915 0.65 Deleted 
38 558.54 843.17 51 36 58 364 0.97 Deleted 
40 570.20 860.81 -46 46 76 614 0.92 Deleted 
44 693.64 1047.46 78 45 73 743 2.98 Unknown 
48 785.91 1186.99 41 29 46 424 0.88 Deleted 
50 803.17 1213.08 11 37 61 389 1. 60 Deleted 
51 835.84 1262.49 30 34 56 543 0.78 Deleted 
57 1001.01 1512.23 31 36 58 380 1. 27 Deleted 
59 1154.31 1744.04 23 36 58 497 0.76 Deleted 
60 1173.22 1772.63 38 28 46 361 0.86 Deleted 
66 1592.85 2407.05 80 22 32 175 2.56 2615DEsc 
67 1630.79 2464.40 -22 23 38 227 1. 39 Deleted 
70 2102.17 3176.86 28 11 15 56 1. 24 Unknown 
71 2104.46 3180.32 87 15 20 83 2.04 2615SEsc 

=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

14 144.25 216.74 -49N 81 134 2456 0.91 NET< CL 
76 59.54 88.66 195N 70 113 2560 0.98 LBase 
77 122.06 183.19 65N 62 101 2053 1. 04 NET< CL 
78 133.54 200.55 -IN 61 100 2024 1. 05 NET< CL 

RBase 
79 264.65 398.79 -32N 44 73 1085 1.17 NET< CL 
80 320.08 482.61 -31N 47 77 1108 1. 21 NET< CL 
81 364.48 549.74 -25N 42 70 907 1. 25 NET< CL 
82 427.90 645.63 2N 39 64 762 1. 30 NET< CL 
83 433.94 654.76 -37N 38 63 736 1. 30 NET< CL 
84 487.04 735.06 80N 35 55 566 1. 34 
85 497.09 750.26 38N 35 58 619 1. 35 NET< CL 
86 537.34 811.11 -2N 33 54 541 1. 38 NET< CL 
87 604.72 913.01 -151N 150 248 1433 1. 43 NET< CL 

PIC 
88 621. 86 938.93 47N 34 55 525 1. 44 NET< CL 
89 724.22 1093.70 -6543N 2227 3666 835 1. 52 NET< CL 

PIC 
90 765.84 1156.63 -41N 46 76 782 1. 55 NET< CL 

PIC 
91 810.81 1224.64 -17N 26 43 373 1. 58 NET< CL 
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=============================================:================================== 
NET/MDA PEAK RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

92 834.89 1261.05 43N 29 46 418 1. 60 NET< CL 
93 884.61 1336.23 -7N 27 45 378 1. 64 NET< CL 
94 1099.22 1660.74 38N 26 41 309 1. 79 NET< CL 
95 1115.53 1685.39 16N 56 91 801 1. 80 NET< CL 

PIC 
96 1332.47 2013.40 llN 22 36 223 1. 95 NET< CL 
97 1690.98 2555.40 -25N 15 26 127 2.20 NET< CL 
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******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 15:49:58 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . 1.06E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . . 150000 Sec 
Sample Size . 1.25E-01 kg Real Time . 150044 Sec 
Collection Efficiency 1. 0000 Spectrum File .1296504.spc 

Detector #: 4 
Energy{keV)= 0.90 + 0.661*Ch + -8.B1E-08*Ch A 2 + -B.B1E-08*Ch A 3 05/14/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*En A 2 + 5.93E-04*En A 3 02/24/2003 

Where En = Sqrt{Energy in keV) 

Efficiency File: .. .WTISS004.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 2.12e-02*EnA-2.6ge+OO + 1.61e+02*EnA 8.72e-01] 02/09/1998 

Library File: SOILA.LIB LSF File: L5348-05.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
================================================================================ 

Th-234 8.74E+02 8.27E+01 < 2.87E+02 1.42E+02 1. OOE+OO MEAS + YES 
Pb-212 6.82E+02 1.44E+01 < 3.42E+01 1. 69E+01 1.00E+00 MEAS + YES 
Tl-208 6.11E+02 2.55E+01 < 8.93E+01 4.40E+01 1.00E+00 MEAS + YES 
AcTh-228 6.43E+02 2.31E+01 < 1.05E+02 5.16E+01 1.00E+00 MEAS + YES 
Ce-141 -1.28E+01 2.13E+01 < 7.12E+01 3.52E+01 3.83E-01 NET YES 
Ra-226 1. 33E+03 1.69E+02 < 5.38E+02 2.66E+02 1. OOE+OO MEAS + YES 
Pb-214 5.64E+02 1.60E+01 < 5.45E+01 2.69E+01 1.00E+00 MEAS + YES 
Be-7 2.76E+02 9.40E+01 < 3.05E+02 1.50E+02 5.58E-01 MEAS + YES 
Annil 7.77E+00 2.23E+01 < 7.35E+01 3.66E+01 9.18E-01 MEAS + YES 
Bi-214 5.33E+02 2.01E+01 < 6.41E+01 3.16E+01 1. OOE+OO MEAS + YES 
Cs-137 3.56E+02 1.11E+01 < 2.47E+01 1. 21E+01 9.97E-01 MEAS + YES 
Bi-212 4.87E+02 7.22E+01 < 2.24E+02 1.10E+02 1.00E+00 MEAS + YES 
K-40 1. 13E+04 2.11E+02 < 3.42E+02 1.67E+02 1.00E+00 MEAS + YES 
Am-241 4.37E+01 1.56E+01 < 5.11E+01 2.52E+01 1.00E+00 NET YES 
Co-57 3.89E+00 3.72E+00 < 1.23E+01 6.07E+00 8.91E-01 NET YES 
Ce-144 -5.66E-01 2.96E+01 < 9.86E+01 4.86E+01 8.96E-01 NET YES 
Se-75 -5.13E+00 7.09E+00 < 2.40E+01 1. 18E+01 7.71E-01 NET YES 
Cr-S1 -8.42E+01 1.27E+02 < 4.28E+02 2.10E+02 3.24E-01 NET YES 
I-131 -1. 44E+02 2.44E+02 < 8.24E+02 4.04E+02 2.06E-02 NET YES 
Sb-125 7.80E-Ol 1.52E+01 < 5.12E+01 2.51E+01 9.70E-01 NET YES 
Ag-108m -4.63E+00 4.74E+00 < 1.61E+01 7.89E+00 9.99E-01 NET YES 
La-140 2.50E+02 1.09E+02 < 3.54E+02 1. 73E+02 8.72E-02 NET YES 
Ru-103 -1.19E+01 1.09E+01 < 3.72E+01 1. 82E+01 4.52E-01 NET YES 
Ba-140 1.24E+01 2.04E+02 < 6.88E+02 3.36E+02 8.72E-02 NET YES 
Cs-134 -2.41E+01 2.40E+01 < 7.97E+01 3.96E+01 9.59E-01 NET YES 
Ru-106 8.01E+01 5.87E+01 < 1.94E+02 9.46E+01 9.19E-01 NET YES 
Zr-95 -4.27E+03 1.45E+03 < 4.79E+03 2.39E+03 6.14E-01 NET YES 
Nb-95 -1.84E+01 2.05E+01 < 6.94E+01 3.41E+01 4.11E-01 NET YES 
Co-58 5.06E+00 7.89E+00 < 2.71E+01 1.31E+01 6.44E-01 NET YES 
Mn-54 9.37E+00 6.30E+00 < 2.08E+01 1.01E+01 9.0SE-01 NET YES 
Ag-llOm -2.28E+00 8.91E+00 < 3.03E+01 1.47E+01 8.83E-01 NET YES 
Fe-59 3.41E+01 2.30E+01 < 7.58E+01 3.67E+01 4.97E-01 NET YES 
Zn-65 9.11E+00 3.17E+01 < 1.06E+02 5.21E+01 8.80E-01 NET YES 
Co-60 3.41E+00 6.67E+00 < 2.25E+01 1. 08E+01 9.84E-01 NET YES 
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-------------------------------

Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL }l,CT DECAY FLAG SEN MET 
================================================================================ 

Sb-124 -3.14E+Ol 1.90E+Ol < 6.93E+Ol 3.30E+Ol 5.95E-Ol NET YES 

PERFORME:D BY: 

REVIEWED BY: 
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------------------
----------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: L5348·06 Count by Oate: ________------------------------ (if required) 

Client: Ouratek Inc Delay Date: 
~~~~------------- (if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-180 REF-X19575 

Collect Start OatelTime: 

Collect Stop OatelTime: 03-26-03 12:00 

Product: GAMMA SPECTROMETRY 

Required MOC(s) Cs-131,1100; CO-50, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

Density: 
(if required) 

______ 9/mL Total Sample Weight: 
(if required) ------9 

Total Sample Weight: 
(if required) --------9 Wet Weight: -----9 

Aliquot Weight: -----9 
Dry Weight: 

Aliquot Weight: 

-----9 
, ­

--+-tllr-1-7~.5,---- 9Vegetation/Dried Aquatic Animals Data 

Filtel1Smear Data Wet Weight: -------9 
Volume:Dry Weight: -----g 
Units:

Aliquot Weight: ------g 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

11 't (p~O1­
Count OatelTime: OetNo.: ~ Spectrum No.: _______ 


Counted by: 


Recount OatelTime: OetNo.: ___ Spectrum No.: _____ 


Counted by: 


FORM 305.1, Rev.18 



Framatotne ANP 
Results Data Report 

Required MDC(s): Co-60,36;CS-137,1100; 

Sample Id LS348-06 Product GAMMA SPBCTROMETRY 
Client Id BMA-E0200-180 Matrix 5001 Soil 
Site REF-X19575 
comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 03/26/03 12: 00 

Parameter Units Numvalue Textvalue Datevalue 
==_=_.__.~_~_===;==~=_===================================~=================================2.=.================================== 
Sample Weight 117.59 
Sample Weight-Dry 9 
Aliquot Weight 117.59 
FINAL WEIGHT kg .1175 
Container WTIS 
LIBRARY SOILA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 

Page 1 



-------------------------------------------------------------------------------

******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-06 ~ 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 15:48:53 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.06E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 150000 Sec 
Sample Size . . . . . . . 1.17E-001 kg Real Time . . . 150044 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . . . .1296502.spc 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Energy (keV)= 1.40 + 0.661*Ch + 0.00E+00*Ch A 2 + O.00E+00*Ch A 3 05/09/2003 
FWHM(keV) 1.03 + 0.002*En + 6.55E-04*EnA2 + 0.00E+00*En A 3 02/18/2003 

Where En Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 	 59.12 87.37 266 190 312 10280 3.22 a NET< CL 
MANUAL 
Wide Pk 

2 63.48 93.98 1522 78 111 2741 0.96 b 	 MANUAL 
3 	 72.96 108.33 446 120 194 5964 1. 73 a HiResid 

Wide Pk 
4 75.07 111.52 3371 l11 156 4473 1. 27 b 	 HiResid 
5 77.30 114.89 4410 97 116 2982 0.96 c 	 HiResid 
6 84.30 125.49 882 81 124 3124 1.18 a 	 HiResid 
7 87.36 130.12 1635 86 124 3124 1.16 b 	 HiResid 
8 90.08 134.25 1005 82 124 3124 1. 01 c 	 HiResid 
9 92.98 138.64 3422 114 160 4374 1. 42 d HiResid 

10 99.83 149.00 12 53 87 1874 0.56 e NET< CL 
HiResid 

11 105.60 157.74 28 65 106 2499 0.86 f NET< CL 
HiResid 

12 129.23 193.51 589 90 142 3439 1. 27 
13 144.44 216.53 270 98 159 4023 1.18 
14 154.37 231.57 118 86 140 3328 1.15 NET< CL 
15 186.07 279.56 2223 101 147 3415 1. 38 
16 197.98 297.58 403 89 143 3236 2.35 Wide Pk 
17 205.53 309.01 133 52 83 1515 0.83 a 
18 209.50 315.02 727 65 97 1894 1.12 b 
19 236.01 355.15 124 56 90 1632 0.98 a HiResid 
20 238.81 359.39 7145 101 90 1632 1.17 b HiResid 
21 241.74 363.83 1598 81 116 2284 1. 58 c HiResid 
22 259.79 391.15 95 67 109 2010 1. 01 NET< CL 
23 270.50 407.35 503 68 106 1909 1.19 
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=============================================================================== 
PEAK SEARCH RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-----------------~-------------------------------------------------------------

24 277.77 418.37 176 67 108 1972 0.75 
25 295.39 445.04 2298 71 86 1368 1. 28 a 
26 300.19 452.31 535 57 86 1368 1.20 b 
27 328.12 494.59 232 62 98 1648 0.94 
28 338.50 510.30 1402 73 104 1712 1. 30 
29 352.11 530.90 3716 82 90 1388 1. 29 
30 388.83 586.48 43 58 95 1441 0.82 NET< CL 
31 401.77 606.08 100 56 91 1303 1. 64 
32 409.54 617.84 184 63 101 1500 1. 32 
33 426.80 643.96 18 64 106 1543 0.49 NET< CL 
34 463.32 699.25 362 59 92 1262 1. 36 
35 511.12 771.61 3324 82 95 1263 2.54 wide Pk 
36 558.95 844.01 30 33 53 568 0.75 NET< CL 
37 569.95 860.66 86 47 75 895 2.76 Wide Pk 
38 583.38 881.00 2250 68 80 944 1. 47 
39 609.45 920.46 2660 69 76 923 1. 65 
40 661. 83 999.76 1106 55 72 828 1. 36 
41 727.43 1099.05 440 44 64 717 1. 73 
42 768.33 1160.97 234 32 46 455 1. 37 a 
43 772.33 1167.02 84 26 41 379 1.10 b 
44 785.87 1187.52 43 35 56 586 1.26 NET< CL 
45 795.05 1201. 42 289 34 48 450 1. 42 a 
46 804.01 1214.99 209 71 115 1349 4.47 b Wide Pk 
47 835.98 1263.37 18 36 58 629 0.52 NET< CL 
48 860.68 1300.76 258 41 62 631 1. 61 
49 911.43 1377.59 1469 49 51 477 1. 74 a 
50 917.54 1386.83 38 29 46 417 1. 49 b NET< CL 
51 934.05 1411.83 98 43 6B 6BB 1. 72 
52 964.91 1458.55 293 36 52 469 1. 93 a 
53 969.20 1465.04 871 39 43 365 1. 60 b 
54 1000.76 1512.81 53 38 61 584 0.67 NET< CL 
55 1120.43 1693.97 538 44 62 600 1. 85 
56 1155.17 1746.56 55 25 40 339 1. 80 
57 1172.87 1773.36 -3 35 58 546 0.09 NET< CL 
58 1238.37 1872.50 158 41 65 653 1. 97 
59 1377.75 2083.50 154 29 44 322 1. 56 
60 1408.11 2129.46 48 29 46 342 1.14 
61 1461.11 2209.70 5448 78 41 280 2.09 
62 1509.29 2282.62 73 29 45 288 2.07 
63 1588.54 2402.60 97 22 32 187 2.14 a 
64 1592.59 2408.72 87 23 34 206 2.36 b 
65 1620.92 2451.61 54 23 35 211 2.55 a 
66 1631.28 2467.28 40 13 19 88 1.15 b 
67 1660.88 2512.10 16 19 31 166 0.47 NET< CL 
68 1729.76 2616.36 82 22 32 173 2.01 
69 1764.84 2669.47 415 28 32 176 2.34 
70 1847.29 2794.28 52 22 34 183 2.94 
71 2104.25 3183.27 113 21 31 155 3.27 a 
72 2107.99 3188.93 18 10 16 62 1. 25 b 
73 2119.02 3205.62 72 21 31 146 3.91 Wide Pk 
74 2149.88 3252.34 13 15 23 106 0.59 NET< CL 
75 2204.67 3335.28 109 23 33 180 1. 99 
76 2447.88 3703.44 60 20 30 136 3.10 
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===============;======~======================================================== 

PEAK SEARCH RESULTS. 
=============================================================================== 

PK. 
# 

ENERGY 
(keV) 

ADDRESS 
CHANNEL 

NET/MDA 
COUNTS 

UN­
CERTAINTY 

C.L. 
COUNTS 

BKG 
COUNTS 

FWHM 
(keV) FLAG 

77 
78 

2614.78 
63.48 

3956.10 
93.98 

887 
1252 

33 
112 

23 
174 

81 
5178 

2.62 
0.92 DELETED 
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*********************************************~********************************* 

SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. EMPTY02.BKG (BKG Framatome ANP) 

================================================================================ 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# ( keY) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

2 63.48 1522 78 111 755 101 159 
4 75.07 3371 111 156 2945 124 183 
5 77.30 4410 97 116 4004 106 139 
6 84.30 882 81 125 638 96 152 
7 87.36 1635 86 125 1375 97 147 
9 92.98 3422 114 160 1328 130 205 

10 99.83 12 53 87 -93 69 114 NET<CL 
13 144.44 270 98 159 61 107 176 NET<CL 
14 154.37 119 86 140 25 103 169 NET<CL 
15 186.07 2223 101 147 1211 119 187 
16 197.98 403 89 143 5 106 174 NET<CL 
20 238.81 7145 101 90 6360 110 124 
21 241. 74 1598 81 116 1444 94 141 
23 270.50 503 68 106 459 81 128 
25 295.39 2298 71 86 1990 83 115 
28 338.50 1402 73 104 1283 84 125 
29 352.11 3716 82 90 3213 92 119 
32 409.54 184 63 101 173 73 118 
35 511. 12 3324 82 95 687 102 162 
36 558.95 30 33 53 -80 45 75 NET<CL 
37 569.95 86 47 75 20 56 92 NET<CL 
38 583.38 2251 68 80 2030 77 102 
39 609.45 2660 69 76 2324 79 103 
41 727.43 440 44 64 402 49 73 
42 768.33 234 32 46 208 35 53 
45 795.05 289 34 48 239 41 62 
46 804.01 209 71 115 140 77 126 
49 911. 43 1469 49 51 1288 56 70 
53 969.20 871 39 43 782 47 62 
54 1000.76 53 38 61 -17 44 72 NET<CL 
55 1120.43 539 44 62 439 50 75 
58 1238.37 158 41 65 114 47 75 
61 1461.11 5448 78 41 5180 81 61 
68 1729.76 82 22 32 73 26 40 
69 1764.84 415 28 32 307 34 48 
77 2614.78 887 33 23 683 37 43 

Page 004 



******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

Library Match Resolution.. . 1.50 I Decay Limit (Halflives) .. .. 8.0 
Minimum Score ... . . 0.65 I Decay Correction. ..... ON 

;============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 59.12 192 Am-241 1 of 3 100.00 1. 50 Split 
80 59.12 73 AcTh-228 73 16 of 36 88.05 1.38 AutoAdd 

2 63.48 755 Th-234 594 2 of 2 100.00 1. 50 
3 72.96 446 Tl-208 105 8 of 9 99.30 1. 49 
4 75.07 2945 Pb-212 1705 5 of 6 99.30 0.99 

Pb-214 5 of 7 97.33 0.97 
Tl-208 184 8 of 9 99.30 0.99 

5 77.30 4004 Pb-212 2976 5 of 6 99.30 0.99 
Pb-214 1439 5 of 7 97.33 0.97 

6 84.30 638 Tl-208 94 8 of 9 99.30 0.99 
7 87.36 1375 Pb-212 1951 5 of 6 100.00 1. 50 

Cd-109 1 of 1 100.00 1. 50 
8 90.08 1005 Unknown 
9 92.98 1328 Th-234 1687 2 of 2 100.00 1. 50 

AcTh-228 666 16 of 36 89.81 0.90 
12 129.23 589 AcTh-228 552 16 of 36 92.98 1. 43 
15 186.07 1211 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 78.03 0.78 
17 205.53 133 Unknown 
18 209.50 727 AcTh-228 670 16 of 36 92.15 1. 42 

Np-239 o of o 0.00 Decay 
19 236.01 124 Unknown 
20 238.81 6360 Pb-212 8536 5 of 6 99.30 0.99 
21 241. 74 1444 Pb-214 5 of 7 97.33 0.97 

La-140 1 of 15 0.40 0.00 Low8core 
23 270.50 459 AcTh-228 457 16 of 36 93.88 1. 44 
24 277.77 176 Tl-208 293 8 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 LowScore 
Np-239 o of o 0.00 Decay 

25 295.39 1990 Pb-214 5 of 7 98.65 0.99 
26 300.19 535 Pb-212 377 5 of 6 99.30 1. 49 
27 328.12 233 AcTh-228 353 16 of 36 94.84 1. 45 

Bi-212 8 3 of 13 73.00 0.73 
La-140 54397 2 of 15 23.26 0.23 LowScore 

28 338.50 1283 AcTh-228 1204 16 of 36 92.98 1. 43 
29 352.11 3213 Pb-214 5371 5 of 7 100.00 1. 00 
31 401.77 100 Unknown 

8e-75 1 of 5 6.62 0.57 LowScore 
32 409.54 173 AcTh-228 195 16 of 36 93.88 1. 44 
34 463.32 363 AcTh-228 366 16 of 36 93.88 1. 44 
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=============================================================================== 
LIBRARY SEARCH RESULTS 


=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

------------- ---------------------------~------------------------------------

Sb-125 1 of 8 12.82 0.13 LowScore 
35 511.12 117 Annil 1 of 1 100.00 1. 50 Split 
79 511.12 570 Tl-208 570 8 of 9 100.00 1. 50 AutoAdd 
38 583.38 2030 Tl-208 1978 8 of 9 100.00 1. 50 
39 609.45 2324 Bi-214 2306 15 of 33 97.48 1. 47 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.65 

40 661. 83 1106 Cs-137 1 of 1 100.00 1.50 
41 727.43 402 Bi-212 442 3 of 13 88.17 1. 38 

1238SEsc 0 of 0 0.65 
42 768.33 208 Bi-214 209 15 of 33 97.48 1. 47 
43 772.33 84 AcTh-228 85 16 of 36 93.88 1. 44 

TeI-132 0 of 0 0.00 Decay 
45 795.05 239 AcTh-228 248 16 of 36 93.88 1. 44 

Cs-134 1 of 9 46.67 0.47 LowScore 
46 804.01 140 Unknown 
48 860.68 258 Tl-208 216 8 of 9 100.00 1. 50 
49 911.43 1288 AcTh-228 1365 16 of 36 93.88 1. 44 
51 934.05 99 Bi-214 114 15 of 33 98.65 1. 49 
52 964.91 293 AcTh-228 237 16 of 36 91. 34 1. 41 
53 969.20 782 AcTh-228 756 16 of 36 93.88 1. 44 

Sb-124 1 of 13 1. 04 0.01 LowScore 
55 1120.43 439 Bi-214 465 15 of 33 98.65 1. 49 
56 1155.17 55 Bi-214 51 15 of 33 96.48 1. 46 
58 1238.37 114 Bi-214 169 15 of 33 100.00 1. 50 
59 1377.75 154 Bi-214 106 15 of 33 94.39 1. 44 
60 1408.11 48 Bi-214 64 15 of 33 100.00 1. 50 

Cs-Sum 1 of 6 16.67 0.67 
61 1461.11 5180 K-40 1 of 1 100.00 1. 50 
62 1509.29 73 Bi-214 53 15 of 33 94.39 1. 44 
63 1588.54 97 AcTh-228 108 16 of 36 93.88 1. 44 
64 1592.59 87 2615DEsc 0 of 0 0.65 

2104SEsc . 0 of 0 0.65 
65 1620.92 54 Bi-212 49 3 of 13 88.17 1. 38 
66 1631.28 40 AcTh-228 56 16 of 36 94.84 1. 45 
68 1729.76 73 Bi-214 64 15 of 33 94.39 1. 44 
69 1764.84 307 Bi-214 338 15 of 33 98.65 1. 49 
70 1847.29 52 Bi-214 43 15 of 33 94.39 1. 44 
71 2104.25 113 2615SEsc 0 of 0 0.65 
72 2107.99 18 Unknown 
73 2119.02 72 Bi-214 21 15 of 33 92.93 1. 43 
75 2204.67 109 Bi-214 88 15 of 33 94.39 1. 44 
76 2447.88 60 Bi-214 25 15 of 33 93.24 1. 43 
77 2614.78 683 Tl-208 721 8 of 9 100.00 1. 50 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L534S-06 

Sample 10: 	 SOIL/SEDI Duratek Inc Code: 1296502 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 15:48:53 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1. 06e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 150000 Sec 
Sample Size . . • 1.17e-001 kg Real Time . . 150044 Sec 
Collection Efficiency 1. 0000 Spectrum File .1296502.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. ~imit Confidence Interval: 95 % 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Efficiency File: WT1SS002.EFF (Sand in a 4 oz. Jar: 1.6 g/cc) 
Eff.=1/[1.49E-02*En A -2.83E+00 + 1.39E+02*En A 8.08E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: .......L5348-06.LSF (SOIL/SED!: Duratek Inc) 
================================================================================ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MOe 
---------]'------------- ­

Am-241 59.54 4.74E+01 +- 8.12E+01 2.68E+02 + ~" .... 
Th-234 Average:x 1.32E+03 +- 1. 05E+02 * 

63.29 1.57E+03 +- 2.09E+02 6. 67 E..;.. 0 2 	 +* 
92.59 1.24E+03 +- 1.21E+02 3.84E--02 +* 

Tl-20S Average:x 9.11E+02 +- 2.77E+01 * 
72.80 	 I. D. 
84.90 	 I. D. 

277.35 5.S4E+02 +- 2.10E+02 6.84E+02 	 + 
510.84 I. D. 
583.14 9.28E+02 +- 3.51E+01 9.46E+Ol 	 +* 
860.37 1. 09E+03 +­ 1.73E+02 5.35E+02 +* 

2614.66 S.85E+02 +- 4.81E+01 1.16E+02 +* 
Pb-212 	 Average:x 9.80E+02 + 1. 67E+Ol * 

74.S1 I.D. 
77.12 	 I. D. 
87.30 	 I. D. 

238.63 9.76E+02 +- 1.68E+01 3.83E+01 	 +* 
300.09 1.28E+03 +- 1.37E+02 4.18E+02 +* 

AcTh-228 Average:x 9.54E+02 +- 2.52E+Ol * 
129.08 1.02E+03 +- 1.S5E+02 4.95E+02 	 +* 
209.28 1.03E+03 +- 9.17E+01 2.78E+02 	 +* 
270.23 9.59E+02 +- 1. 68E+02 5.39E+02 	 +* 
327.64 6.34E+02 +- 1.68E+02 5.44E+02 	 +* 
338.32 1. 01E+03 +- 6.58E+01 1.98E+02 	 +* 
409.51 8.45E+02 +- 3.56E+02 1.16E+03 	 + 
463.00 9.46E+02 +- 1. 55E+02 4.89E+02 	 +* 
772.17 9.36E+02 +- 2.96E+02 9.44E+02 	 +* 
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=============================================================================== 
MEASURED or MDA CONCENTRATIONS 

=============================================================================== 
N 

ENERGY E Concentration 
Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

794.70 9.22E+02 +­ 1.56E+02 4.86E+02 +* 
911.07 9.21E+02 +­ 3.99E+Ol l.03E+02 +* 
964.60 1.17E+03 +­ 1.43E+02 4.25E+02 +* 
969.11 9.B1E+02 +­ 5.89E+Ol 1.59E+02 +* 

1588.00 8.56E+02 +­ l.92E+02 5.88E+02 +* 
1630.40 6.84E+02 +­ 2.23E+02 6.90E+02 +* 

59.00 9.54E+02 +­ 3.5lE+03 1. 16E+04 + 
Ce-141 145.44 N 1.66E+01 +­ 2.91E+Ol 9.64E+01 x 
Ra-226 186.22 2.13E+03 +­ 2.09E+02 6.61E+02 +* 
Pb-214 Average:x 8.33E+02 +­ 1.86E+01 * 

241. 98 1. 33E+03 +­ 8.65E+Ol 2.63E+02 +* 
295.21 8.34E+02 +­ 3.47E+01 9.75E+Ol +* 
351.92 7.97E+02 +­ 2.28E+01 5.99E+Ol +* 

Annil 511. 00 1.58E+01 +­ 2.40E+01 7.92E+01 + 
Bi-214 Average:x 7.17E+02 +­ 2.11E+01 * 

609.31 7.l9E+02 +­ 2.44E+01 6.43E+Ol +* 
768.36 7.14E+02 +­ 1. 21E+02 3.73E+02 +* 
934.06 6.20E+02 +­ 2.69E+02 8.76E+02 + 

1120.29 6.80E+02 +­ 7.76E+Ol 2.36E+02 +* 
1155.19 7.76E+02 +­ 3.59E+02 1.17E+03 + 
1238.11 4.87E+02 +­ 2.00E+02 6.52E+02 + 
1377.67 1.04E+03 + 1.98E+02 6.07E+02 +* 
1407.98 5.44E+02 +­ 3.27E+02 1. 07E+03 + 
1509.23 9.79E+02 +­ 3.84E+02 1.24E+03 + 
1729.59 8.13E+02 +­ 2.89E+02 9.29E+02 + 
1764.49 6.56E+02 +­ 7.25E+01 2.10E+02 +* 
1847.42 8.67E+02 +­ 3.65E+02 1.18E+03 + 
2118.55 2.4lE+03 +­ 6.90E+02 2.16E+03 +* 
2204.22 8.85E+02 +­ 1. 84E+02 5.59E+02 +* 
2447.86 1.69E+03 +­ 5.56E+02 1. 76E+03 +* 

Cs-137 661. 65 l.99E+02 +­ 9.94E+OO 2.66E+Ol +* 
Bi-212 Average:x 5.66E+02 +­ 6.61E+Ol * 

727.17 5.62E+02 +­ 6.83E+01 2.09E+02 +* 
1620.62 6.1BE+02 +­ 2.61E+02 8.44E+02 + 

K-40 1460.81 1.4lE+04 +­ 2.20E+02 3.39E+02 +* 
Co-57 122.06 N 2.36E+00 +­ 4.22E+00 1. 40E+01 x 
Ce-144 133.54 N-3.50E+Ol +­ 3.38E+01 1.13E+02r x rbase 
Se-75 264.65 N-2.65E+Ol +­ 9.47E+OO 3.23E+Oll x Ibase 
Cr-51 320.08 N-2.74E+02 +­ 1.39E+02 4.72E+02 x 
1-131 364.48 N-3.34E+02 +­ 2.64E+02 8.96E+02 x 
Sb-125 427.89 N 3.45E+01 +­ 1.64E+01 5.35E+Ol x 
Ag-108m 433.93 N-7.53E+OO +­ 5.03E+OO 1. 72E+Ol x 
Be-7 477.59 N 2.43E+01 +­ 8.25E+Ol 2.76E+02 x 
La-140 487.03 N 1. 23E+02 +­ 1.18E+02 3.91E+02 x 
Ru-103 497.08 N-2.llE+01 +­ 1. 16E+Ol 3.99E+01 x 
Ba-140 537.32 N 1.18E+02 +­ 2.45E+02 8.18E+02 x 
Cs-134 604.70 N-3.55E-Ol +­ 6.57E+OO 2.20E+Oll x lbase 
Ru-106 621. 84 N-l.29E+01 +­ 6.37E+Ol 2.15E+02 x 
Zr-95 724.18 N-3.49E+Ol +­ 1.20E+02 3.96E+02P x PIC 
Nb-95 765.79 N l.20E+01 +­ 2.l6E+Ol 7.24E+01P x PIC 
Co-58 810.76 N 5.35E+00 +­ 1.25E+01 4.14E+01R x RHROI 
Mn-54 834.83 N-3.06E+OO +­ 7.23E+OO 2.45E+01 x 
Ag-110m 884.67 N 9.06E-Ol +­ 9.43E+OO 3.18E+Ol x 
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==============================================:================================= 
MEASURED or MDA CONCENTRATIONS 

==============================================:================================= 
N 

ENERGY E Concentration 
Nuclide (keY) {pCi/kg MDA Flags Notes MDC 

Fe-59 1099.22 N-2.87E+01 +- 2.39E+01 8.25E+01 x 
Zn-65 1115.52 N 2.25E+01 +- 3.15E+Ol 1.04E+02P x PIC 
Co-60 1332.49 N 1.28E+01 +- 7.25E+00 2.38E+01 x Y. 
Sb-124 1691.02 N-5.59E+OO +- 1.97E+01 6.82E+Ol x 

MEASURED TOTAL: 2.27E+04 +- 8.24E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

==============================================;================================= 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

================================================================================ 

8 90.08 134.25 1005 82 125 3124 1. 01 Unknown 
10 99.83 149.00 -93 69 114 1875 0.56 Deleted 
11 105.60 157.74 28 65 106 2499 0.86 Deleted 
14 154.37 231.57 25 103 169 3329 1.15 Deleted 
16 197.98 297.58 5 106 174 3236 2.35 Deleted 
17 205.53 309.01 133 52 83 1515 0.83 Unknown 
19 236.01 355.15 124 56 90 1632 0.98 Unknown 
22 259.79 391.15 95 67 109 2010 1. 01 Deleted 
30 388.83 586.48 43 58 95 1441 0.82 Deleted 
31 401.77 606.08 100 56 91 1303 1. 64 Unknown 
33 426.80 643.96 18 64 106 1543 0.49 Deleted 
36 558.95 844.01 80 45 75 568 0.75 Deleted 
37 569.95 860.66 20 56 92 895 2.76 Deleted 
44 785.87 1187.52 43 35 56 586 1. 26 Deleted 
46 804.01 1214.99 140 77 126 1349 4.47 Unknown 
47 835.98 1263.37 18 36 58 629 0.52 Deleted 
50 917.54 1386.83 38 29 46 417 1. 49 Deleted 
54 1000.76 1512.81 -17 44 72 584 0.67 Deleted 
57 1172.87 1773.36 3 35 58 546 0.09 Deleted 
64 1592.59 2408.72 87 23 34 206 2.36 2615DEsc 
67 1660.88 2512.10 16 19 31 166 0.47 Deleted 
71 2104.25 3183.27 113 21 31 155 3.27 2615SEsc 
72 2107.99 3188.93 18 10 16 62 1. 25 Unknown 
74 2149.88 3252.34 13 15 23 106 0.59 Deleted 
78 63.48 93.98 1252 112 174 5178 0.92 Deleted 

=====================~========================================================= 

NET/MDA PEAK RESULTS 
==============================================~================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------------------------------------------------------------------------~---

13 144.44 216.53 61N 107 176 4023 1.18 NET< CL 
81 122.06 182.65 38N 67 110 2453 1.13 NET< CL 
82 133.54 200.03 -69N 67 111 2483 1.14 NET< CL 

RBase 
83 264.65 398.50 -165N 59 99 1822 1.23 NET< CL 

LBase 
84 320.08 482.41 -102N 52 86 1379 1. 27 NET< CL 
85 364.48 549.63 -59N 47 78 1118 1.30 NET< CL 
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----------------------------

================================================================================ 
NET/MDA PEAK RESULTS 


~============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keY) FLAG 

----~---------------~----------------------------

86 427.89 645.61 91N 43 69 886 1. 35 
87 433.93 654.76 -62N 41 69 888 1. 35 NET< CL 
88 477.59 720.85 12N 41 67 824 1. 38 NET< CL 
89 487.03 735.14 41N 39 64 747 1. 39 NET< CL 
90 497.08 750.35 -70N 38 65 773 1. 39 NET< CL 
91 537.32 811.27 20N 41 68 778 1. 42 NET< CL 
92 604.70 913.27 -2N 43 71 863 1. 47 NET< CL 

LBase 
93 621. 84 939.21 -8N 39 65 721 1. 48 NET< CL 
94 724.18 1094.13 -57N 195 321 1103 1. 55 NET< CL 

PIC 
95 765.79 1157.12 29N 51 85 746 1. 58 NET< CL 

PIC 
96 810.76 1225.20 19N 44 72 481 1. 61 NET< CL 

RHRoi 
97 834.83 1261.64 -15N 35 59 636 1. 63 NET< CL 
98 884.67 1337.08 3N 31 51 486 1. 66 NET< CL 
99 1099.22 1661. 86 -35N 29 49 442 1. 81 NET< CL 

100 1115.52 1686.54 43N 60 99 939 1. 82 	 NET< CL 
PIC 

101 1332.49 2014.99 47N 26 42 308 1. 96 
102 1691.02 2557.72 -5N 18 29 157 2.21 	 NET< CL 
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******************************************************************************* 

SEEKER A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample 10 : SOIL/SEDT Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 15:48:53 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . . 1. 06E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . 150000 Sec 
Sample Size .. . 1.17E-01 kg Real Time 150044 Sec 
Collection Efficiency . 1.0000 Spectrum File .1296502.spc 

Detector #: 2 
Energy(keV)= 1.40 + 0.661*Ch + 0.00E+00*ChA2 + O.00E+00*Ch A3 05/09/2003 
FWHM (keV) 1.03 + 0.002*En + 6.SSE-04*EnA2 + 6.5SE-04*EnA3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ...WTISS002.EFF (Sand in a 4 oz. Jar: 1.6 g/cc) 
Eff.=l/[ 1.4ge-02*EnA-2.83e+00 + 1.3ge+02*EnA 8.08e-Ol] 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-06.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Aro-241 4.74E+01 8.12E+Ol < 2.68E+02 1.34E+02 1.00E+00 MEAS + YES 
Th-234 1. 32E+03 1.04E+02 < 3.84E+02 1.91E+02 1.00E+00 MEAS + YES 
Tl-208 9.11E+02 2.77E+01 < 9.46E+01 4.67E+01 1.00E+00 MEAS + YES 
Pb-212 9.80E+02 1.67E+01 < 3.83E+01 1. 90E+01 1.00E+00 MEAS + YES 
AcTh-228 9.54E+02 2.52E+01 < 1.03E+02 5.04E+01 1.00E+00 MEAS + YES 
Ce-141 1. 66E+01 2.91E+01 < 9.64E+01 4.78E+01 3.83E-01 NET YES 
Ra-226 2.13E+03 2.09E+02 < 6.61E+02 3.28E+02 1. OOE+OO MEAS + YES 
Pb-214 8.33E+02 1.86E+01 < 5.99E+01 2.96E+01 1.00E+00 MEAS + YES 
Annil 1.58E+01 2.40E+01 < 7.92E+01 3.94E+01 9.18E-01 MEAS + YES 
Bi-214 7.17E+02 2.11E+01 < 6.43E+01 3.17E+Ol 1.00E+00 MEAS + YES 
Cs-137 1. 99E+02 9.94E+00 < 2.66E+01 1.30E+01 9.97E-01 MEAS + YES 
Bi-212 5.66E+02 6.61E+01 < 2.09E+02 1. 02E+02 1.00E+00 MEAS + YES 
K-40 1.41E+04 2.20E+02 < 3.39E+02 1.66E+02 1. OOE+OO MEAS + YES 
Co-57 2.36E+00 4.22E+00 < 1.40E+01 6.92E+00 8.91E-01 NET YES 
Ce-144 -3.50E+01 3.38E+01 < 1.13E+02 5.60E+01 8.96E-01 NET YES 
Se-75 -2.65E+01 9.47E+00 < 3.23E+01 1. 59E+01 7.71E-01 NET YES 
Cr-51 -2.74E+02 1.38E+02 < 4.72E+02 2.32E+02 3.24E-01 NET YES 
1-131 -3.34E+02 2.64E+02 < 8.96E+02 4.40E+02 2.06E-02 NET YES 
Sb-125 3.45E+Ol 1.64E+01 < 5.35E+01 2.63E+01 9.70E-01 NET YES 
Ag-I08m -7.53E+00 5.03E+00 < 1.72E+01 8.41E+OO 9.99E-01 NET YES 
Be-7 2.43E+01 8.26E+01 < 2.76E+02 1.35E+02 5.58E-01 NET YES 
La-140 1.23E+02 1.18E+02 < 3.91E+02 1.91E+02 8.72E-02 NET YES 
Ru-103 -2.11E+01 1.16E+01 < 3.99E+01 1.95E+01 4.52E-01 NET YES 
Ba-140 1.18E+02 2.45E+02 < 8.18E+02 4.01E+02 8.72E-02 NET YES 
Cs-134 -3.55E-01 6.57E+00 < 2.20E+01 1.08E+01 9.59E-01 NET YES 
Ru-106 -1. 29E+01 6.37E+01 < 2.15E+02 1.05E+02 9.19E-01 NET YES 
Zr-95 -3.50E+01 1.20E+02 < 3.96E+02 1.97E+02 6.14E-01 NET YES 
Nb-95 1.20E+01 2.16E+Ol < 7.24E+01 3.56E+01 4.11E-01 NET YES 
Co-58 5.36E+00 1.25E+01 < 4.14E+01 2.03E+01 6.44E-01 NET YES 
Mn-54 -3.06E+00 7.23E+00 < 2.45E+01 1.20E+01 9.05E-01 NET YES 
Ag-110m 9.06E-01 9.43E+00 < 3.18E+01 1. 55E+01 8.83E-Ol NET YES 
Fe-59 -2.87E+01 2.39E+01 < 8.25E+01 4.01E+Ol 4.97E-01 NET YES 
Zn-65 2.25E+01 3.15E+01 < 1.04E+02 5.15E+Ol 8.80E-01 NET YES 
Co-60 1.28E+01 7.25E+00 < 2.38E+01 1.15E+Ol 9.84E-01 NET YES 
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Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL A:::T DECAY FLAG SEN MET 
======~======================================================================== 

Sb-124 -S.S9E+OO 1.97E+01 < 6.82E+Ol 3.26E+01 5.95E-01 NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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-------------------

.\ 'I , 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

=-=--~~~==-===-===~========~=--====-=-========-=====-=====---=======--= 
CLIE'-"T INFORMATION 

Lab Sample Number: -:L::.:5:..:;;34...;;.8;;..•..;;.07~________ 	 Count by Date: ________ 
(if required) 

Client: Duratek Inc 	 Delay Date: 
~~~~------------- (If required) 


Project: OTHER ENVIRON-OUR 


Sample Matrix: Soil 


Sample Description: BMA-E0200-260 REF-X 19576 


Collect Start DatelTime: 


Collect Stop DatelTime: 03-26-03 12:00 

~~~~~--------

Product: GAMMA SPECTROMETRY 


Required MDC(s) Cs·137,1100; Co-GO, 38 


CHEMISTRY INFORMATION 

Liquid Data 	 §.gJjg/SedimentlSoil 

_____ g/mLDensity: 	 Total Sample Weight: -----g
(if required) (if reqlJired) 


Total Sample Weight: Wet Weight:
-----g 	 ------9(if required) 


Dry Weight: 
Aliquot Weight: -----9 -----9 

Aliquot Weight: ~13~/.11--- 9


Vegetation/Dried Aguatic Animals Data 


Filter/Smear Data 
Wet Weight: -----9 
Volume:

Dry Wei9ht: -----9 
Units:

Aliquot Weight: ------9 

Sample Geometry: 


Work Group 10: Run ID: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

~ 
Count Date/Time: DetNo.: ___ Spectrum No.: 1:xP7 {() ¥' 

Counted by: 


Recount Date/Time: DetNo.: ___ Spectrum No.: ______ 


Counted by: 


FORM 305.1. Rev.18 



Framatome ANP 

Results Data Report 


Required MOe(s): Co-6D,38;Cs-137,1100; .: 

Sample Id 
Client ld 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

LS348-07 
EMA-E0200-260 
REF-X19576 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

03/26/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

131.4 

131.4 
.1314 

WTIS 
SOlLA.LIB 
EMPTY 
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**********************************************'k****** ************************** 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


**********************************************,~******************************** 

LSN: L5348-07 

Sample ID: SOIL/SEDI Duratek Inc Code: 1367108 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:12:50 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . 1.23E+003 Hrs 

-Buildup Time. . O.OOE+OOO Hrs Live ~rime 60000 Sec 
Sample Size.. . ... 1.31E-00l kg Real ~rime . . 60051 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .1367108.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 

Energy(keV)= -0.30 + 0.663*Ch + 0.00E+OO*Ch A 2 + 0.00E+00*Ch A 3 OS/20/2003 

FWHM(keV) 1.19 + 0.002*En + 6.36E-04*En A 2 + 0.00E+00*En A 3 03/07/2003 


Where En Sqrt(Energy in keV) 

Search Sensitivity: 0.70 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

================================================================================ 
PEAK SEARCH RESULTS 

================================================================================ 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 59.81 90.71 87 39 62 949 0.62 a 
2 62.65 95.00 461 51 76 1265 0.95 b 
3 74.23 112.47 1686 84 121 2484 1. 53 a HiResid 
4 76.46 115.85 2305 75 94 1774 1. 01 b HiResid 
5 83.66 126.72 306 62 98 1788 1. 32 a 
6 86.62 131.17 878 60 86 1490 1.19 b 
7 89.32 135.26 404 49 73 1192 0.88 c 
8 92.28 139.72 1274 70 98 1788 1. 32 d 
9 98.83 149.61 33 37 60 894 0.67 e NET< CL 

10 104.61 158.32 68 45 73 1192 0.80 f NET< CL 
11 128.65 194.60 262' 70 112 1969 1. 46 
12 143.38 216.84 53 87 143 2677 0.46 NET< CL 
13 153.09 231. 50 -60 86 141 2602 1. 26 NET< CL 
14 162.58 245.81 14 58 95 1544 0.26 NET< CL 
15 177.15 267.81 -9 56 93 1463 0.21 NET< CL 
16 185.36 280.19 1138 75 110 1790 1. 57 
17 196.72 297.34 131 51 82 1241 1.27 a 
18 198.26 299.66 101 38 61 827 0.94 b 
19 208.74 315.48 404 68 107 1688 1. 27 
20 238.06 359.72 4647 82 74 1014 1. 22 a HiResid 
21 240.87 363.96 929 64 92 1352 1. 64 b HiResid 
22 269.47 407.13 346 59 93 1270 1. 40 
23 277.65 419.47 105 57 92 1242 0.97 
24 294.58 445.02 1328 53 64 749 1. 29 a 
25 299.45 452.37 252 37 56 624 1. 06 b 
26 313.25 473.20 31 42 68 784 0.84 NET< CL 
27 323.83 489.16 21 24 39 370 0.72 a NET< CL 
28 327.25 494.33 199 41 63 741 1. 35 b 
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-------------------------------------------------------------------------------

=============================================================================== 
PEAK SEARCH RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

29 337.74 510.16 860 58 83 1024 1. 30 
30 351.33 530.66 2276 68 79 926 1. 47 
31 381. 85 576.73 39 46 75 830 0.95 NET< CL 
32 401. 05 605.70 55 29 46 428 0.99 a 
33 404.33 610.65 88 37 59 598 1. 43 b 
34 408.97 617.65 105 30 46 428 1.10 c 
35 448.34 677.07 4 34 55 522 0.09 NET< CL 
36 462.35 698.22 204 40 62 612 1. 61 
37 510.31 770.60 1887 58 64 679 2.38 Wide Pk 
38 540.20 815.70 15 34 55 522 1. 91 NET< CL 
39 557.60 841.97 -2 31 52 492 0.08 NET< CL 
40 569.20 859.47 37 39 64 638 4.60 NET< CL 

Wide Pk 
41 582.68 879.81 1434 52 59 578 1. 56 
42 608.78 919.21 1761 56 61 614 1. 58 
43 661.14 998.23 1547 52 56 506 1. 62 
44 678.13 1023.86 6 17 28 191 0.84 a NET< CL 
45 682.59 1030.60 11 20 32 239 0.98 b NET< CL 
46 704.48 1063.64 3 27 44 390 0.14 NET< CL 
47 726.70 1097.16 333 33 46 370 1. 92 
48 767.55 1158.82 164 29 43 318 2.05 a 
49 771.72 1165.10 65 19 28 177 1. 01 b 
50 785.69 1186.19 98 30 47 368 1. 56 
51 794.65 1199.71 139 31 47 370 1. 44 
52 802.30 1211. 25 31 21 33 232 1. 32 a NET< CL 
53 805.76 1216.48 42 23 37 271 1. 58 b 
54 835.67 1261. 61 -4 27 45 375 0.17 NET< CL 
55 860.23 1298.68 196 32 48 360 1. 71 
56 910.77 1374.96 981 43 47 348 1. 84 
57 933.60 1409.41 68 29 46 334 1. 29 
58 949.48 1433.38 6 29 48 342 0.15 NET< CL 
59 964.45 1455.97 221 30 42 295 2.15 a 
60 968.58 1462.20 558 31 32 206 1. 59 b 
61 1000.39 1510.20 42 26 42 288 1. 36 NET< CL 
62 1044.29 1576.45 -2 25 41 278 0.14 NET< CL 
63 1079.96 1630.29 31 31 50 341 1. 39 NET< CL 
64 1119.85 1690.49 396 35 48 336 2.20 
65 1154.26 1742.42 32 24 38 249 1. 64 NET< CL 
66 1238.10 1868.95 150 29 44 336 1. 47 
67 1280.38 1932.75 63 25 39 248 3.28 Wide Pk 
68 1377.78 2079.75 119 20 27 138 2.23 a 
69 1385.65 2091.63 25 16 25 124 1. 87 b 
70 1400.74 21l4.40 38 14 20 86 1. 44 a 
71 1407.46 2124.54 71 24 37 197 3.37 b Wide Pk 
72 1460.53 2204.64 3562 62 30 148 2.16 
73 1509.34 2278.29 42 17 27 125 2.46 
74 1588.28 2397.44 31 18 28 149 1.15 
75 1620.37 2445.86 24 14 21 84 1. 91 a 
76 1631.03 2461. 94 36 11 16 56 1. 30 b 
77 1729.05 2609.87 56 18 26 109 1. 54 
78 1764.28 2663.04 335 25 27 111 2.34 
79 1847.03 2787.92 65 17 25 106 2.60 
80 2103.57 3175.09 100 18 25 89 5.51 Wide Pk 
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=============================================================================== 

PEAK SEARCH RESULTS 

=============================================="================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY CDUNTS COUNTS (keV) FLAG 

-------------------------------------~-----------------------------------------

81 2118.19 3197.16 28 18 28 114 5.81 NET< CL 
Wide Pk 

82 2164.29 3266.73 18 14 22 79 1. 52 NET< CL 
83 2203.70 3326.20 82 16 21 75 2.91 
84 2614.23 3945.75 655 28 19 51 3.06 
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*********************************************,,********************************* 
SEEKER B A C K G R 0 U N D SUB T RAe T RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. . EMPTY08.BKG (BKG Framatome ANP) 

==============================================:================================= 
BACKGROUND SUBTRACT RESULTS 

=============================================::================================= 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

2 62.65 461 51 76 222 54 86 
3 74.23 1686 84 121 1574 86 126 
4 76.46 2305 75 94 2227 77 100 
5 83.66 306 62 98 261 64 101 
8 92.28 1274 70 98 653 73 113 
9 98.83 33 37 60 14 39 64 NET<CL 

12 143.38 53 87 143 -21 89 146 NET<CL 
14 162.58 15 58 95 -10 63 104 NET<CL 
16 185.36 1138 75 110 728 79 123 
18 198.26 101 38 61 -87 45 76 NET<CL 
20 238.06 4647 82 74 4366 84 86 
21 240.87 929 64 92 870 66 97 
22 269.47 346 59 93 354 64 100 
24 294.58 1328 53 64 1266 57 74 
29 337.74 861 59 83 818 61 88 
30 351.33 2277 68 79 2089 71 89 
37 510.31 1887 58 64 395 64 100 
39 557.60 -2 31 52 -73 35 59 NET<CL 
40 569.20 37 39 64 -2 42 70 NET<CL 
41 582.68 1434 52 59 1331 54 67 
42 608.78 1761 56 61 1591 59 71 
48 767.55 164 29 43 132 32 49 
52 802.30 31 21 33 -32 24 41 NET<CL 
56 910.77 981 43 47 915 44 53 
60 968.58 558 31 32 504 33 39 
61 1000.39 42 26 42 16 28 46 NET<CL 
64 1119.85 396 35 48 353 36 51 
72 1460.53 3562 62 30 3447 63 39 
78 1764.28 335 25 27 295 26 32 
83 2203.70 82 16 21 69 17 24 
84 2614.23 655 28 19 566 29 27 
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******************************************************************************* 
SEEKER LIB R A R Y SEA R C H RES U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution.. . 1.00 I Decay Limit (Halflives) . . . .. 8.0 
Minimum Score. . .. .. 0.50 I Decay Correction. .. .. ON 

==============================================:================================= 
LIBRARY SEARCH RESULTS 

==============================================:================================= 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1 59.81 54 Am-241 1 of 3 100.00 1. 50 Split 
90 59.81 33 AcTh-228 33 15 of 36 85.30 1.35 AutoAdd 

2 62.65 222 Th-234 252 2 of 2 100.00 1. 50 
3 74.23 1574 Pb-212 939 5 of 6 99.30 0.99 

Pb-214 427 5 of 7 89.61 0.90 
Tl-208 97 6 of 9 97.77 0.98 

4 76.46 2227 Pb-212 1660 5 of 6 99.30 0.99 
Pb-214 741 5 of 7 89.61 0.90 

5 83.66 261 Unknown 
6 86.62 878 Pb-212 871 5 of 6 100.00 1. 50 
7 89.32 404 Unknown 
8 92.28 653 Th-234 576 2 of 2 100.00 1. 50 

11 128.65 262 AcTh-228 324 15 of 36 92.24 1. 42 
16 185.36 728 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
17 196.72 131 Unknown 
19 208.74 405 AcTh-228 414 15 of 36 91. 43 1. 41 
20 238.06 4366 Pb-212 5629 5 of 6 100.00 1.00 
21 240.87 870 Unknown 
22 269.47 354 AcTh-228 284 15 of 36 88.83 1.39 
23 277.65 105 Tl-208 192 6 of 9 100.00 1.50 

Np-239 o of a 0.00 Decay 
24 294.58 1266 Pb-214 1728 5 of 7 90.83 1. 41 
25 299.45 252 Pb-212 285 5 of 6 100.00 1. 50 
28 327.25 199 AcTh-228 222 15 of 36 91. 43 1. 41 

Bi-212 4 4 of 13 82.79 0.83 
29 337.74 818 AcTh-228 761 15 of 36 90.50 1. 40 
30 351.33 2089 Pb-214 2949 5 of 7 90.83 1. 41 
32 401. 05 5.5 8e-75 1 of 5 6.62 0.57 
33 404.33 88 Unknown 
34 408.97 105 AcTh-228 125 15 of 36 92.24 1. 42 
36 462.35 204 AcTh-228 237 15 of 36 91. 43 1. 41 
37 510.31 5 Annil 1 of 1 100.00 1. 50 Split 
89 510.31 390 Tl-208 390 6 of 9 100.00 1.50 AutoAdd 
41 582.68 1331 Tl-208 1454 6 of 9 100.00 1. 50 
42 608.78 1591 Bi-214 1834 16 of 33 97.35 1. 47 

11208Esc o of o 0.50 
43 661.14 1547 Cs-137 1 of 1 100.00 1. 50 
47 726.70 128 1238SEsc o of o 0.50 Split 
88 726.70 205 Bi-212 205 4 of 13 100.00 1.50 AutoAdd 
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-------------------------------------------------------------------------------

========~====================================================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


48 767.55 132 Bi-214 152 16 of 33 100.00 1. 50 

49 771.72 65 AcTh-228 57 15 of 36 88.83 1. 39 


TeI-132 0 of 0 0.00 Decay 

50 785.69 48 Pb-214 35 5 of 7 89.61 1. 40 Split 

87 785.69 50 Bi-212 50 4 of 13 94.60 1. 45 AutoAdd 

51 794.65 139 AcTh-228 166 15 of 36 92.24 1. 42 

53 805.76 42 Bi-214 36 16 of 33 94.15 1. 44 

55 860.23 196 Tl-208 152 6 of 9 100.00 1. 50 

56 910.77 915 AcTh-228 888 15 of 36 90.50 1. 40 

57 933.60 68 Bi-214 84 16 of 33 100.00 1. 50 

59 964.45 221 AcTh-228 160 15 of 36 88.83 1. 39 

60 968.58 504 AcTh-228 517 15 of 36 91. 43 1. 41 


Sb-124 1 of 13 1. 04 0.01 LowScore 
64 1119.85 353 Bi-214 342 16 of 33 95.97 1. 46 
66 1238.10 150 Bi-214 125 16 of 33 94.15 1. 44 
67 1280.38 63 Bi-214 30 16 of 33 94.15 1. 44 
68 1377.78 119 Bi-214 80 16 of 33 94.15 1. 44 
69 1385.65 25 Bi-2l4 15 16 of 33 94.15 1. 44 
70 1400.74 12 Cs-Sum 23 2 of 6 33.33 0.83 Split 
86 1400.74 27 Bi-214 27 16 of 33 94.15 1. 44 AutoAdd 
71 1407.46 23 Cs-Sum 38 2 of 6 33.33 0.83 Split 
85 1407.46 48 Bi-214 48 16 of 33 94.15 1. 44 AutoAdd 
72 1460.53 3447 K-40 1 of 1 100.00 1. 50 
73 1509.34 42 Bi-214 41 16 of 33 95.97 1. 46 
74 1588.28 31 AcTh-228 76 15 of 36 96.40 1. 46 
75 1620.37 24 Bi-212 44 4 of 13 100.00 1. 50 
76 1631.03 36 AcTh-228 39 15 of 36 91. 43 1. 41 
77 1729.05 56 Bi-214 49 16 of 33 95.05 1. 45 
78 1764.28 295 Bi-214 253 16 of 33 95.05 1. 45 
79 1847.03 65 Bi-214 33 16 of 33 94.15 1. 44 
80 2103.57 100 2614SEsc 0 of 0 0.50 
83 2203.70 69 Bi-214 69 16 of 33 95.97 1. 46 
84 2614.23 566 Tl-208 518 6 of 9 100.00 1. 50 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-07 

Sample ID: SOIL/SEDI Duratek Inc Code: 1367108 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:12:50 
Sampling Stop: 03/26/2003 12:00:00 Decay Time .. 1.23e+003 Hrs 

--- Buildup Time. . O.OOe+OOO Hrs Live Time . . 60000 Sec 
Sample Size . . 1.31e-001 kg Real 'rime . . 60051 Sec 
Collection Efficiency 1. 0000 Spectrum File . .1367108. spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 

Efficiency File: WTISS008.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 

Eff.=1/[7.49E-03*En A -3.10E+OO + 9.34E+Ol*En A 7.45E-01] 02/06/1998 


Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-07.LSF (SOIL/SED1: Duratek Inc) 
==============================================;================================ 

MEASURED or MDA CONCENTRATIONS 
==;============================================;================================ 

N 
ENERGY E Concentration 


Nuclide (keV) (pCi/kg MDA Flags Notes MOC 

-----------------------------------------------.----------------~-0-------------

Am-241 59.54 2. 98E+01 +- 3. 72E+01 1.23E+02 (D ~u ;J.. •••• 
Th-234 Average: x 1.12E+03 +- 1.14E+02 .... * I) \1!-\,"1. . . . 

63.29 1.01E+03 +- 2.46E+02 7.91E+02 +* ~< 
92.59 1.15E+03 +- 1.29E+02 4.03E+02 +* 


Pb-212 Average:x 1.10E+03 +- 2.10E+01 * 

74.81 I.D. 
77.12 LD. 
87.30 LD. 

238.63 1.10E+03 +­ 2.12E+01 4.38E+01 +* 
300.09 9.73E+02 +­ 1. 44E+02 4.40E+02 +* 

AcTh-226 Average:x 9.69E+02 +­ 2.96E+01 * 
129.08 7.87E+02 +­ 2.10E+02 6.79E+02 +* 
209.28 9.48E+02 +­ 1.59E+02 5.07E+02 +* 
270.23 1.20E+03 +­ 2.17E+02 6.91E+02 +* 
327.64 8.72E+02 +­ 1.80E+02 5.67E+02 +* 
338.32 1.03E+03 +­ 7.66E+01 2.26E+02 +* 
409.51 8.15E+02 +­ 2.31E+02 7.35E+02 +* 
463.00 8.38E+02 +­ 1.66E+02 5.22E+02 +* 
772.17 1.11E+03 +­ 3.20E+02 9.97E+02 +* 
794.70 8.16E+02 +­ 1.83E+02 5.73E+02 +* 
911.07 9.87E+02 +­ 4.78E+01 1.18E+02 +* 
964.60 1.33E+03 + 1.78E+02 5.25E+02 +* 
969.11 9.51E+02 +­ 6.15E+01 1.52E+02 +* 

1588.00 4.01E+02 +­ 2.34E+02 7.69E+02 + 
1630.40 8.90E+02 +­ 2.77E+02 8.38E+02 +* 

59.00 9.69E+02 +­ 1.61E+03 5.35E+03 + 
Ra-226 186.22 2.13E+03 +­ 2.32E+02 7.27E+02 +* 
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=========================================~===================================== 

MEASURED or MDA CONCENTRATIONS 
=;;============================================================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg 

TI-208 Average:x 9.78E+02 +- 3.07E+01 
277.35 5.36E+02 +- 2.89E+02 
510.84 1.0. . .. 
583.14 9.44E+02 +- 3.86E+01 
860.37 1.25E+03 +- 2.07E+02 

2614.66 1.04E+03 +- 5.31E+Ol 
Pb-214 Average:x 8.40E+02 +- 2.27E+01 

295.21 8.S8E+02 +- 3.88E+01 
351.92 8.30E+02 +- 2.81E+01 
785.91 1.17E+03 +- 1.29E+03 

Se-75 Average:x 2.54E+OO +- 1.10E+01 
400.65 1.05E+02 +- 5.56E+01 
264.65 N-1.63E+OO +- 1.12E+01 

Annil 511.00 9.92E-01 +- 2.39E+01 
Bi-214 Average:x 7.92E+02 +- 2.41E+01 

609.31 7.61E+02 +- 2.82E+01 
768.36 6.88E+02 +- 1.66E+02 
806.17 9.2SE+02 +- 5.20E+02 
934.06 6.44E+02 +- 2.78E+02 

1120.29 8.14E+02 +- 8.36E+01 
1238.11 9.45E+02 +- 1.85E+02 
1280.96 1.63E+03 +- 6.55E+02 
1377.67 1.17E+03 +- 1.96E+02 
1385.31 1.32E+03 +- 8.45E+02 
1401.50 7.92E+02 +- 5.69E+02 
1407.98 7.94E+02 +- 5.67E+02 
1509.23 8.16E+02 +- 3.42E+02 
1729.59 9.05E+02 +- 2.84E+02 
1764.49 9.12E+02 +- 8.07E+01 
1847.42 1.57E+03 +- 4.16E+02 
2204.22 7.97E+02 +- 1.97E+02 

Cs-137 661.65 4.29E+02 +- 1.44E+01 
Cs-Sum 1400.54 1.0. . . 

1406.63 1.0. .,. 
K-40 1460.81 1.37E+04 +- 2.52E+02 
Bi-212 Average:x 4.39E+02 +- 1.56E+02 

1620.62 4.03E+02 +- 2.25E+02 
727.17 4.39E+02 +- 2.34E+02 
785.46 6.85E+02 +- S.89E+02 

Co-57 122.06 N-7.63E+00 +- 6.01E+00 
Ce-144 133.54 N-3.02E+01 +- 4.76E+01 
Ce-141 145.44 N 2.S6E+Ol +- 2.91E+01 
Cr-51 320.08 N 2.38E+02 +- 2.13E+02 
1-131 364.48 N-4.71E+02 +- 6.12E+02 
Sb-12S 427.89 N 5.62E+OO +- 2.07E+01 
Ag-I08m 433.93 N 4.15E-01 +- 6.64E+OO 
Be-7 477.59 N-S.83E+01 +- 1.14E+02 
La-l40 487.03 N-2.62E+02 +- 2.18E+02 
Ru-l03 497.08 N 3.32E+OO +- 1.S3E+Ol 
Ba-140 537.32 N 2.69E+02 +- 3.99E+02 
Cs-134 604.70 N-1.93E+01 +- 2.78E+01 
Ru-l06 621.84 N-2.02E+01 +- 7.39E+01 
Zr-95 724.18 N 8.43E+01 +- 1.08E+02 
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MDA Flags Notes MDC 

* 
9.50:8+02 + 

9.63:~+01 +* 
6.33:::+02 +* 
1.0SE:+02 +* 

* 
1.02]:;+02 +* 
7.15]:;+01 +* 
4.27E:+03 + 

1.82E+02 O~ ~t + 
3. 77E+Ol1...,~ \\J"l 
7 . 93E+01 ~~\ 

x 
+ 

Ibase 

* 
6.95E+01 +* 
S.25E+02 +* 
1.71E+03 + 
9.04E+02 + 
2.41E+02 +* 
5.69E+02 +* 
2.12E+03 + 
5.68E+02 +* 
2.79E+03 + 
1. 881~+03 + 
1.871:;+03 + 
1.101:;+03 + 
8.90E+02 +* 
2.08]:;+02 +* 
1.27E+03 +* 
5.97E+02 +* 
3.16E+Ol +* 

3.21E+02 +* 

7.38E+02 + 
7.68E+02 + 
1.95E+03 + 
2.03E+01 x 
1.60E+02r x rbase 
9.65E+01 x 
7.06E+02 x 
2.08E+03 x 
6.96E+01 x 
2. 23E~+Ol x 
3. 88I~+02 x 
7.50E+02 x 
5.17E+Ol x 
1.33E+03 x 
9.25E+01P x PIC 
2.S1E+02 x 
3.56E+02P x PIC 



=============================================================================== 
MEASURED or MDA CONCENTRATIONS 

==================================================================~============ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Nb-95 765.79 N 5.25E+00 +- 2.47E+01 8.29E+01P x PIC 
Co-58 810.76 N 8.22E+00 +- 1.05E+01 3.52E+01r x rbase 
Mn-54 834.83 N 3.14E+00 +- 8.45E+OO 2.85E+01 x 
Ag-110m 884.67 N-1.12E+01 +- 1.03E+01 3.60E+01 x 
Fe-59 1099.22 N 3.15E+Ol +- 3.19E+01 1. 06E+02 x 
Zn-65 1115.52 N 6.12E+01 +- 3.62E+01 1. 22E+02P x PIC 
Co-60 1332.49 N 6.06E+OO +- 7.S1E+OO 2.63E+01 x Y. 
Sb-124 1691.02 N 3.15E+01 +- 2.35E+01 7.80E+01 x 

MEASURED TOTAL: 2.26E+04 +- 9.70E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

=========================~=====================:================================ 

UNKNOWN,SUM or ESCAPE PEAKS 
===============================================:================================ 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

5 83.66 126.72 261 64 101 1788 1. 32 Unknown 
7 89.32 135.26 404 49 73 1192 0.88 Unknown 
9 98.83 149.61 14 39 64 894 0.67 Deleted 

10 104.61 158.32 68 45 73 1192 0.80 Deleted 
12 143.38 216.84 -21 89 146 2677 0.46 Deleted 
13 153.09 231. 50 -60 86 141 2602 1. 26 Deleted 
14 162.58 245.81 -10 63 104 1544 0.26 Deleted 
15 177.15 267.81 -9 56 93 1463 0.21 Deleted 
17 196.72 297.34 131 51 82 1241 1. 27 Unknown 
18 198.26 299.66 -87 45 76 827 0.94 Deleted 
21 240.87 363.96 870 66 97 1352 1. 64 Unknown 
26 313.25 473.20 31 42 68 784 0.84 Deleted 
27 323.83 489.16 21 24 39 371 0.72 Deleted 
31 381.85 576.73 40 46 75 830 0.95 Deleted 
33 404.33 610.65 88 37 59 599 1. 43 Unknown 
35 448.34 677.07 4 34 55 522 0.09 Deleted 
38 540.20 815.70 15 34 55 522 1. 91 Deleted 
39 557.60 841.97 -73 35 59 492 O.OS Deleted 
40 569.20 859.47 -2 42 70 638 4.60 Deleted 
44 678.13 1023.86 6 17 28 191 0.84 Deleted 
45 682.59 1030.60 11 20 32 239 0.98 Deleted 
46 704.48 1063.64 3 27 45 390 0.14 Deleted 
47 726.70 1097.16 128 114 187 370 1. 92 1238SEsc 
52 802.30 1211.25 -32 24 41 233 1. 32 Deleted 
54 835.67 1261. 61 -4 27 45 375 0.17 Deleted 
58 949.48 1433.38 6 29 48 342 0.15 Deleted 
61 1000.39 1510.20 16 28 46 288 1. 36 Deleted 
62 1044.29 1576.45 -3 25 41 278 0.14 Deleted 
63 1079.96 1630.29 31 31 50 341 1. 39 Deleted 
65 1154.26 1742.42 32 24 38 249 1. 64 Deleted 
80 2103.57 3175.09 100 18 25 89 5.51 2614SEsc 
81 2118.19 3197.16 28 18 28 114 5.81 Deleted 
82 2164.29 3266.73 18 14 22 79 1. 52 Deleted 
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=============================================================================== 
NET/MDA PEAK RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

----------------------------------------------.--------------------------------­
91 122.06 184.66 -68N 54 89 1471 1. 29 NET< CL 
92 133.54 201.99 -34N 54 89 1457 1. 30 NET< CL 

RBase 
93 145.44 219.95 48N 55 89 1462 1. 31 NET< CL 
94 264.65 399.85 -6N 41 68 855 1. 39 NET< CL 

LBase 
95 320.08 483.51 47N 42 68 786 1. 43 NET< CL 
96 364.48 550.51 -30N 38 64 698 1. 46 NET< CL 
97 427.89 646.21 9N 34 56 544 1. 50 NET< CL 
98 433.93 655.32 2N 35 57 552 1. 50 NET< CL 
99 477.59 721.21 -17N 33 55 510 1. 53 NET< CL 

100 487.03 735.46 -39N 32 54 504 1. 54 NET< CL 
101 497.08 750.63 6N 29 47 443 1. 55 NET< CL 
102 537.32 811.36 20N 30 49 399 1. 57 NET< CL 
103 604.70 913.04 -82N 118 194 947 1. 62 NET< CL 

PIC 
104 621. 84 938.91 -8N 29 48 431 1. 63 NET< CL 
105 724.18 1093.36 84N 107 175 575 1. 70 NET< CL 

PIC 
106 765.79 1156.16 7N 34 55 406 1. 73 NET< CL 

PIC 
107 810.76 1224.02 18N 23 37 255 1. 76 NET< CL 

RBase 
108 834.83 1260.35 10N 27 44 357 1. 77 NET< CL 
109 884.67 1335.57 -24N 22 37 259 1. 81 NET< CL 
110 1099.22 1659.36 23N 24 38 250 1. 95 NET< CL 
111 1115.52 1683.96 77N 46 76 479 1. 96 PIC 
112 1332.49 2011.40 15N 19 31 179 2.10 NET< CL 
113 1691.02 2552.48 18N 13 21 77 2.34 NET< CL 
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******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:12:50 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.23E+03 Hrs 
Buildup Time. O.OOE+OO Hrs Live Time . . 60000 Sec 
Sample Size . . 1.31E-01 kg Real Time . . 60051 Sec 
Collection Efficiency 1.0000 Spectrum File . .1367108.spc 

Detector #: B 
Energy(keV)= -0.30 + 0.663*Ch + 0.00E+OO*Ch A 2 + 0.OOE+00*Ch A 3 OS/20/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*EnA2 + 6.36E-04*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File:. .WT1SS008.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 7.4ge-03*EnA-3.10e+00 + 9.34e+01*EnA 7.45e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-07.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Am-241 2.98E+01 3.72E+01 < 1.23E+02 6.08E+01 1. OOE+OO MEAS + YES 
Th-234 1.12E+03 1.14E+02 < 4.03E+02 1. 99E+02 1. OOE+OO MEAS + YES 
Pb-212 1.10E+03 2.10E+01 < 4.38E+01 2.16E+01 1.00E+00 MEAS + YES 
AcTh-228 9.69E+02 2.96E+01 < 1.18E+02 5.74E+01 9.99E-01 MEAS + YES 
Ra-226 2.13E+03 2.32E+02 < 7.27E+02 3.60E+02 1. OOE+OO MEAS + YES 
Tl-208 9.78E+02 3.07E+01 < 9.63E+01 4.72E+01 9.99E-01 MEAS + YES 
Pb-214 8.40E+02 2.27E+01 < 7.15E+01 3.52E+01 1.00E+OO MEAS + YES 
Se-75 2.54E+00 1.10E+01 < 3.77E+01 1.85E+01 7.42E-01 MEAS + YES 
Annil 9.92E-01 2.39E+01 < 7.93E+01 3.94E+01 9.07E-01 MEAS + YES 
Bi-214 7.92E+02 2.41E+01 < 6.95E+01 3.41E-"01 1.00E+00 MEAS + YES 
Cs-137 4.29E+02 1.44E+01 < 3.16E+01 1.54E+01 9.97E-01 MEAS + YES 
K-40 1. 37E+04 2.52E+02 < 3.21E+02 1.55E+02 1.00E+00 MEAS + YES 
Bi-212 4.39E+02 1.56E+02 < 7.38E+02 3.46E+02 9.99E-01 MEAS + YES 
Co-57 -7.62E+00 6.01E+00 < 2.03E+01 1.00E+01 8.76E-01 NET YES 
Ce-144 -3.02E+01 4.76E+01 < 1.60E+02 7.88E+01 8.82E-01 NET YES 
Ce-141 2.56E+01 2.91E+01 < 9.65E+01 4.75E+01 3.33E-01 NET YES 
Cr-51 2.38E+02 2.13E+02 < 7.06E+02 3.46E+02 2.75E-01 NET YES 
1-131 -4.71E+02 6.12E+02 < 2.08E+03 1.02E+03 1.17E-02 NET YES 
Sb-125 5.62E+00 2.08E+01 < 6.96E+01 3.40E+01 9.65E-01 NET YES 
Ag-I08m 4.15E-01 6'64E+00 < 2.23E+01 1. 09E+01 9.99E-01 NET YES 
Be-7 -5.83E+01 1.14E+02 < 3.88E+02 1.89E+02 5.12E-01 NET YES 
La-140 -2.62E+02 2.18E+02 < 7.50E+02 3.66E+02 6.12E-02 NET YES 
Ru-103 3.32E+00 1.53E+01 < 5.17E+01 2.51E+01 4.03E-01 NET YES 
Ba-140 2.69E+02 3.99E+02 < 1.33E+03 6.49E+02 6.12E-02 NET YES 
Cs-134 -1.93E+01 2.78E+01 < 9.25E+01 4.59E+01 9.54E-01 NET YES 
Ru-106 -2.02E+01 7.39E+01 < 2.51E+02 1.22E+02 9.08E-01 NET YES 
Zr-95 8.43E+01 1.08E+02 < 3.56E+02 1.77E+02 5.72E-01 NET YES 
Nb-95 5.25E+00 2.47E+01 < 8.28E+01 4.04E+01 3'61E-01 NET YES 
Co-58 8.22E+00 1.05E+01 < 3.52E+01 1.70E+01 6.04E-01 NET YES 
Mn-54 3.14E+00 8.45E+00 < 2.85E+01 1.38E+01 8.92E-01 NET YES 
Ag-llOm -1.11E+01 1.03E+01 < 3.60E+01 1. 74E+01 8.67E-01 NET YES 
Fe-59 3.15E+01 3.19E+01 < 1.06E+02 5.13E+01 4.49E-01 NET YES 
Zn-65 6.12E+01 3.62E+01 < 1.22E+02 6.00E+01 8.64E-01 NET YES 
Co-60 6.06E+00 7.80E+00 < 2.62E+01 1.26E+01 9.82E-01 NET YES 
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----------------------------

Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
======================~=======================:================================= 

Sb-124 3.15E+Ol 2.3SE+Ol < 7.80E+Ol 3.66E+Ol 5.52E-Ol NET YES 

PERFORMED BY: ___________________________ 

REVIEWED BY: 
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-------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...;;L;;..,;5;,..;3....;.4.;;,.8.,..:;.O,.;;..8_________ Count by Date: 
(if required) ------- ­

Client: Duratek Inc 
...;;;;..;~~~~-------- Delay Date: 

(if required) 
Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-281 REF-X19577 

Collect Start DatelTime: 

Collect Stop DatelTime: 03-26-03 12:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s) Cs-137,1100; CO-50, 38 

CHEMISTRY INFORMATION 

Liquid Data SoUd/Sediment/Soil 

Density: _____ g/mL Total Sample Weight: -----g
(if required) (if required) 

Total Sample Weight: Wet Weight: -----g -----9
(if required) 

Dry Weight: Aliquot Weight: -----9-----g 

Aliquot Weight: ---+lIIHoLO,,-,!3'---_ 9
Vegetation/Dried Aquatic Animals Data 

FiIt~~r/Smear DataWet Weight: ------g 

Volume:
Dry Weight: -----g 

Units:
Aliquot Weight: ------g 

Sample Geometry: 

Work Group ID: Run ID: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

~ It1(0106
Count DatelTime: ~I ~ lt0~ H,I l> DetNo.: ___ Spectrum No.: _____ 


Counted by: <fj~ 


Recount Date/Time: DetNo.: ___ Spectrum No.: _____ 


Counted by: 


FORM 305.1, Rev.18 



Required MOC(s): Co-60,38;Cs-137,1100; 

Sample Id L5348-08 
Client Id BMA-E0200-281 
Site REF-X19S77 
Commente 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 03/26/03 12:00 

Parameter 

Sample Weight 
Sample Weight-Dry 
Aliquot weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Framatome ANP 
Results Data Report 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Units Numlralue Textvalue Datevalue 

g 110.3 
g 
9 110.3 
kg .1103 

WTIS 
SOILA.LIB 
EMPTY 

pCi 
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******************************************************************************* 
SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5348-08 

Sample 10: SOIL/SEDI Duratek Inc Code: 1296708 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 16:10:04 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.06E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 60000 Sec 
Sample Size .. .... 1. IDE-DOl kg Real Time . 60051 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .1296708.spc 

Detector #: 8 (Detector 8 Canberra GC4019 SN 6953489) 
Energy(keV)= 0.70 + 0.663*Ch + 0.00E+00*Ch A2 + 0.00E+00*ChA3 05/09/2003 
FWHM(keV) = 1.19 + 0.002*En + 6.36E-04*EnA2 + 0.00E+00*EnA3 03/07/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

==================================;============================================ 
PEAK SEARCH RESULTS 

================================;============================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL CODNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 53.46 79.63 -20403 831 1388 23722 595.05 NET< CL 
Wide Pk 

2 63.88 95.37 449 71 III 2108 1.20 
3 75.32 112.63 1639 80 113 2196 1. 41 a 
4 77.60 116.08 2271 72 88 1568 1.15 b 
5 84.80 126.94 304 52 81 1318 1. 08 a 
6 87.69 131.30 965 64 93 1582 1. 36 b 
7 90.44 135.46 594 61 93 1582 1.20 c 
8 93.32 139.79 1597 75 104 1846 1. 60 d 
9 105.46 158.13 45 66 108 1864 0.60 NET< CL 

10 129.58 194.53 313 59 92 1454 1. 89 Wide Pk 
11 144.06 216.38 24 53 87 1385 0.36 NET< CL 
12 154.17 231.65 123 67 109 1758 1.18 
13 164.06 246.58 63 62 100 1595 1. 01 NET< CL 
14 186.36 280.23 948 72 107 1701 1. 36 
15 198.71 298.87 272 77 123 1984 2.84 Wide Pk 
16 209.70 315.45 311 73 116 1867 1. 37 
17 239.12 359.87 4054 77 70 906 1. 26 a 
18 242.07 364.32 923 61 87 1208 1. 79 b 
19 252.86 380.61 -27 45 74 944 0.59 NET< CL 
20 270.67 407.48 363 51 78 963 1. 70 a 
21 277.76 418.18 222 45 70 842 1. 61 b 
22 295.69 445.25 1200 51 62 702 1. 33 a 
23 300.57 452.61 207 40 62 702 1. 32 b 
24 328.65 495.00 186 51 80 956 1. 22 
25 338.75 510.24 798 55 78 897 1. 51 
26 352.41 530.86 1987 65 77 879 1. 38 
27 402.78 606.90 52 44 72 768 1. 26 NET< CL 
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======;========================================:================================ 
PEAK SEARCH RESULTS 


=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

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

28 410.09 617.92 124 40 64 644 1. 48 
29 463.39 698.37 220 44 69 658 1. 74 
30 511.45 770.91 1779 56 60 629 2.44 Wide Pk 
31 583.67 879.92 1266 49 56 508 1. 55 
32 609.83 919.40 1614 54 58 556 1. 87 
33 662.24 998.51 1162 48 55 498 1. 72 
34 727.83 1097.51 288 35 51 424 1. 74 
35 768.84 1159.42 115 32 49 416 1. 75 
36 786.49 1186.05 6 28 45 358 0.20 NET< CL 
37 795.41 1199.52 95 23 34 248 1. 32 a 
38 804.08 1212.60 43 22 34 248 1. 38 b 
39 860.94 1298.43 141 29 44 315 2.02 
40 911. 76 1375.13 860 39 42 285 1. 70 
41 934.34 1409.21 14 26 42 302 0.51 NET< CL 
42 951.13 1434.56 34 25 41 272 1. 32 NET< CL 
43 965.17 1455.75 209 31 46 309 2.62 a Wide Pk 
44 969.56 1462.38 588 32 33 206 1. 81 b 
45 1001.70 1510.89 67 27 42 276 1. 75 
46 1120.98 1690.92 319 31 42 289 1. 59 
47 1238.96 1868.99 111 32 50 400 1. 29 
48 1281.98 1933.93 21 23 37 245 0.94 NET< CL 
49 1378.25 2079.24 107 19 26 129 2.16 a 
50 1386.40 2091.54 31 14 20 90 1. 45 b 
51 1409.27 2126.06 28 19 31 158 2.18 NET< CL 
52 1461.44 2204.81 3316 60 29 139 2.17 
53 1497.10 2258.63 -2 20 33 168 0.10 NET< CL 
54 1588.15 2396.05 42 18 27 138 5.51 Wide Pk 
55 1731.21 2611.99 66 17 25 95 2.88 
56 1765.23 2663.34 286 23 24 92 2.85 
57 1847.67 2787.77 16 16 25 113 1. 41 NET< CL 
58 2104.10 3174.82 62 16 23 88 2.71 
59 2204.98 3327.09 91 17 24 81 4.83 Wide Pk 
60 2615.13 3946.16 539 26 19 57 2.85 
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******************************************************************************* 
SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Labo~atory 


Environmental Gamma Isotopic Analysis 

**********************************************k******* ************************* 

Background File:. EMPTY08.BKG (BKG Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN­ OLD NEW NET NEW UN­ NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 53.46 -20403 831 1388 -13359 872 1447 NET<CL 
2 63.88 449 71 111 210 73 118 
3 75.32 1639 80 113 1527 82 119 
4 77.60 2271 72 88 2193 74 94 
5 84.80 304 52 81 259 54 84 
8 93.32 1597 75 104 975 78 118 

11 144.06 24 53 87 -50 55 92 NET<CL 
13 164.06 63 62 100 39 66 108 NET<CL 
14 186.36 948 72 107 538 77 120 
15 198.71 272 77 123 85 80 131 NET<CL 
17 239.12 4054 77 70 3772 79 82 
18 242.07 923 61 87 865 63 92 
22 295.69 1200 51 62 1139 55 72 
25 338.75 798 55 78 756 58 83 
26 352.41 1987 65 77 1800 68 87 
30 511.45 1779 56 60 287 62 98 
31 583.67 1266 49 56 1163 51 63 
32 609.83 1614 54 58 1443 57 69 
35 768.84 115 32 49 82 34 54 
40 911. 76 860 39 42 794 41 48 
44 969.56 588 32 33 535 33 40 
45 1001.70 67 27 42 41 29 46 NET<CL 
461120.98 319 31 42 276 32 46 
52 1461.44 3316 60 29 3202 61 38 
55 1731. 21 66 17 25 58 19 28 
56 1765.23 286 23 25 245 24 30 
60 2615.13 539 26 19 451 27 28 
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**********************************************;,******************************** 
SEEKER LIB R A R Y SEA R C H Fl E S U L T S Version 1. 9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. ... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

Library Match Resolution .... 1.00 I Decay Limit (Halflives) . .. . 8.0 
Minimum Score . . . . . 0.65 I Decay Correction. ... . .. ON 

=============================================================================== 
LIBRAFlY SEARCH RESULTS 

==============================================~:================================ 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 63.88 210 Th-234 210 2 of 2 100.00 1. 50 
3 75.32 1527 Pb-212 810 5 of 6 99.30 0.99 

Pb-214 366 5 of 7 97.33 0.97 
Tl-208 82 7 of 9 98.43 0.98 

4 77.60 763 Pb-214 648 5 of 7 97.33 0.97 Split 
63 77.60 1431 Pb-212 1431 5 of 6 99.30 0.99 AutoAdd 

5 84.80 259 Tl-208 44 7 of 9 98.43 0.98 
6 87.69 331 Cd-109 1 of 1 100.00 1.50 Split 

62 87.69 634 Pb-212 634 5 of 6 99.30 1.49 AutoAdd 
7 90.44 594 Unknown 
8 93.32 431 AcTh-228 336 13 of 36 83.18 0.83 Split 

61 93.32 544 Th-234 544 2 of 2 100.00 1.50 AutoAdd 
10 129.58 313 AcTh-228 301 13 of 36 89.20 1. 39 
12 154.17 123 AcTh-228 93 13 of 36 86.65 1. 37 
14 186.36 538 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
16 209.70 311 AcTh-228 389 =.3 of 36 91. 52 1. 42 

Np-239 o of o 0.00 Decay 
17 239.12 3772 Pb-212 5510 5 of 6 100.00 1. 00 
18 242.07 865 Pb-214 510 5 of 7 98.65 0.99 

La-l40 1 of 15 0.40 0.00 LowScore 
20 270.67 363 AcTh-228 264 13 of 36 86.65 1. 37 
21 277.76 222 Tl-208 161 7 of 9 100.00 1. 50 

Np-239 o of a 0.00 Decay 
22 295.69 1139 Pb-214 5 of 7 100.00 1. 00 
23 300.57 207 Pb-212 315 5 of 6 100.00 1. 50 
24 328.65 187 Unknown 

Bi-212 6 2 of 13 59.32 0.59 LowScore 
La-140 33222 2 of 15 23.26 0.23 LowScore 

2S 338.75 756 AcTh-228 713 13 of 36 89.20 1. 39 
26 352.41 1800 Pb-214 3294 5 of 7 100.00 1. 00 
28 410.09 124 AcTh-228 117 13 of 36 89.20 1. 39 
29 463.39 220 AcTh-228 221 13 of 36 89.20 1. 39 

Sb-125 1 of 8 12.82 0.13 LowScore 
30 511. 45 287 Tl-208 332 7 of 9 100.00 1. 50 

Annil 1 of 1 100.00 1. 50 
31 583.67 1163 Tl-208 1175 7 of 9 100.00 1. 50 
32 609.83 1443 Bi-214 1506 7 of 33 88.23 1. 38 

Ru-l03 1 of 2 5.92 0.06 LowScore 
1121SEsc o of a 0.65 
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--------------------------------------------------------------------------------

================================================================================ 
LIBRARY SEARCH RESULTS 


================================================================================ 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


33 662.24 1162 Cs-137 1 of 1 100.00 1. 50 

34 727.83 288 Bi-212 9402 2 of 13 71. 65 0.72 


1239SEsc 0 of 0 0.65 

35 768.84 82 Bi-214 135 7 of 33 94.03 1. 44 

37 795.41 95 AcTh-228 157 13 of 36 94.98 1. 45 


Cs-134 1 of 9 46.67 0.47 LowScore 
38 804.08 43 Unknown 
39 860.94 141 Tl-208 129 7 of 9 100.00 1. 50 
40 911.76 794 AcTh-228 905 13 of 36 89.20 1. 39 
43 965.17 209 AcTh-228 150 13 of 36 86.65 1. 37 
44 969.56 535 AcTh-228 466 13 of 36 86.65 1. 37 
46 1120.98 276 Bi-214 305 7 of 33 88.23 1. 38 
47 1238.96 111 Bi-214 110 7 of 33 88.23 1. 38 
49 1378.25 107 Bi-214 70 7 of 33 81.11 1. 31 
50 1386.40 31 Unknown 
52 1461.44 3202 K-40 1 of 1 100.00 1. 50 
54 1588.15 42 AcTh-228 71 13 of 36 94.98 1. 45 
55 1731.21 58 Unknown 
56 1765.23 245 Bi-214 223 7 of 33 88.23 1. 38 

58 2104.10 62 2615SEsc 0 of 0 0.65 

59 2204.98 91 Bi-214 60 7 of 33 81.11 1. 31 

60 2615.13 451 Tl-208 452 7 of 9 100.00 1. 50 
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******************************************************************************* 
SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-08 


Sample 10: SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 
Sampling Stop: 03/26/2003 12:00:00 
Buildup Time ... O.OOe+OOO Hrs 
Sample Size . . 1.10e-001 kg 
Collection Efficiency 1. 0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Detector #: 8 (Detector 8 
Efficiency File: WT1SS008.EFF (Sand in 

Counting Start: 
Decay Time. 
Live Time . . 
Real Time . . 
Spectrum File 
Type I & II 

Code: 1296708 

05/09/2003 16:10:04 
1.06e+003 Hrs 

60000 Sec 
60051 Sec 

.1296708.spc 

Det. Limit Confidence Interval: 95 % 

Canberra GC4019 SN 6953489) 
4 oz Poly Jar: 1.6 g/cc) 

Eff.=1/[7.49E-03*En A -3.10E+OO + 9.34E+01*En A 7.45E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 
LSF File: .......L5348-0B.LSF (SOIL/SEDI: Duratek Inc) 
===============================================:================================ 

MEASURED or MDA CONCENTRATIONS 
===============================================:================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 Average:x 1.14E+03 +- 3.01E+02 *· · . · 63.29 1.14E+03 +- 3.97E+02 1. 30E+03 + 
92.59 1. 14E+03 +- 4.60E+02 1. 51E+03 + 

Pb-212 Average: x 1.13E+03 +- 2.36E+01 * 
74.81 I. D. 
77.12 I. D. 
87.30 I. D. 

238.63 1.13E+03 +- 2.37E+01 5.01E+01 +* 
300.09 9.51E+02 +- 1. 85E+02 5.79E+02 +* 

Pb-214 Average:x 9.08E+02 +- 2.54E+01 *· · 
77.11 I. D. · · · · 

241. 98 1. 56E+03 +- 1.14E+02 3.38E+02 +* 
295.21 9.20E+02 +- 4.47E+01 1. 19E+02 +* 
351.92 8.51E+02 +- 3.20E+01 8.35E+01 +* 

Tl-208 Average:x 9.91E+02 +- 3.43E+01 *· 
84.90 I. D. · · · 

277.35 1.35E+03 +- 2.75E+02 8.71E+02 +* 
510.84 I. D. · · · 
583.14 9.83E+02 +- 4.34E+01 1. 09E+02 +* 
860.37 1.07E+03 +- 2.22E+02 6.88E+02 +* 

2614.66 9.B4E+02 +- 5.92E+01 1. 27E+02 +* 
Cd-109 88.03 I.D. . · · AcTh-228 Average: x 1.08E+03 +- 3.43E+01 · * 

93.35 I. D. . ·· · 
129.08 1.12E+03 +- 2.11E+02 6.71E+02 +* 
154.20 1.43E+03 +- 7.82E+02 2.57E+03 + 
209.28 8.69E+02 + 2.03E+02 6.56E+02 +* 
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--------------------------------------------------------------------------------

================================================================================ 

MEASURED or MDA CONCENTRATIONS 
================================================================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDli Flags Notes MDC 

270.23 1. 47E+03 +- 2.07E+02 6.42E+02 +* 
338.32 1.13E+03 +- 8.65E+01 2.54E+02 +* 
409.51 1.15E+03 +- 3.72E+02 1.20E+03 +* 
463.00 1. 08E+03 +- 2.18E+02 6.88E+02 +* 
794.70 6.68E+02 +- 1.61E+02 4.98E+02 +* 
911.07 1.02E+03 +- 5.23E+01 1.28E+02 +* 
964.60 1. 49E+03 +- 2.24E+02 6.73E+02 +* 
969.11 1.20E+03 +- 7.51E+01 1.85E+02 +* 

1588.00 6.47E+02 +- 2.75E+02 8.83E+02 + 
Ra-226 186.22 1. 88E+03 +- 2.68E+02 8.49E+02 +* 
Bi-214 Average:x 8.31E+02 +- 2.78E+01 * 

609.31 8.22E+02 +- 3.22E+01 8.00E+01 +* 
768.36 5.11E+02 +- 2.13E+02 6.93E+02 + 

1120.29 7.59E+02 +- 8.89E+01 2.58E+02 +* 
1238.11 8.33E+02 +- 2.42E+02 7.72E+02 +* 
1377.67 1.26E+03 +- 2.25E+02 6.55E+02 +* 
1764.49 9.03E+02 +- 8.93E+01 2.34E+02 +* 
2204.22 1.26E+03 +- 2.39E+02 6.94E+02 +* 

Cs-137 661.65 3.84E+02 +- 1.58E+01 3.73E+01 +* 
Bi-212 727.17 7.36E+02 +- 8.99E+01 2.66E+02 +* 
K-40 1460.81 1.52E+04 +- 2.90E+02 3.75E+02 +* 
Am-241 59.54 N 4.02E+01 +- 3.71E+01 1.23E+02l x lbase 
Co-57 122.06 N 1.35E+01 +- 6.66E+00 2.18E+01 x 
Ce-144 133.54 N-2.28E+01 +- 5.35E+01 1.80E+02r x rbase 
Ce-141 145.44 N 6.52E+01 +- 2.86E+01 9.36E+01 x 
Se-75 264.65 N-2.17E+Ol +- 1.23E+01 4.21E+Oll x lbase 
Cr-51 320.08 N-9.50E+Ol +- 2.08E+02 7.03E+02 x 
I-131 364.48 N 6.60E+02 +- 3.79E+02 1.25E+03 x 
Sb-125 427.89 N-4.57E+01 +- 2.48E+Ol 8.58E+Ol x 
Ag-I08m 433.93 N 7.23E-01 +- 7.81E+00 2.63E+Ol x 
Be-7 477.59 N-6.65E+Ol +- 1.20E+02 4.10E+02 x 
La-140 487.03 N-5.75E+Ol +- 1.68E+02 5.69E+02 x 
Ru-103 497.08 N 1.35E+Ol +- 1. 56E+Ol 5.19E+Ol x 
Ba-140 537.32 N 4.07E+02 +- 3.20E+02 1.06E+03 x 
Cs-134 604.70 N-5.85E+00 +- 7.89E+00 2.71E+Oll x lbase 
Ru-106 621. 84 N-6.24E+01 +- 8.90E+01 3.04E+02 x 
Zr-95 724.18 N-1.02E+04 +- 2.84E+03 9.37E+03P x# PIC 
Nb-95 765.79 N 3.67E+01 +- 3.00E+Ol 9.94E+OIP x PIC 
Co-58 810.76 N 7.11E+00 +- 1. 16E+01 3.92E+Olr x rbase 
Mn-54 834.83 N-1.47E+00 +- 9.02E+00 3.08E+01 x 
Ag-110m 884.67 N-5.43E+00 +- 1.17E+01 4.04E+01 x 
Fe-59 1099.22 N-1.34E+01 +- 3.33E+01 1.15E+02 x 
Zn-65 1115.52 N-8.66E+01 +- 4.31E+01 1.51E+02P x PIC 
Co-60 1332.49 N 1.44E+01 +- 9.06E+00 2.98E+01 x Y. 
Sb-124 1691. 02 N-2.08E+Ol +- 2.82E+01 1.00E+02 x 

MEASURED TOTAL: 2.43E+04 +- 1.11E+03 pCi/kg O.OOE+OO 
NOTE: * . N/S>3 # : Net<-3R 
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-------------------------------------------------------------------------------

=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
================================================================================ 

1 53.46 79.63 -13359 872 1447 23722 595.05 Deleted 
7 90.44 135.46 594 61 93 1582 1. 20 Unknown 
9 105.46 158.13 45 66 108 1864 0.60 Deleted 

11 144.06 216.38 -50 55 92 1385 0.36 Deleted 
13 164.06 246.58 39 66 108 1595 1. 01 Deleted 
15 198.71 298.87 85 80 131 1984 2.84 Deleted 
19 252.86 380.61 -27 45 74 944 0.59 Deleted 
24 328.65 495.00 187 51 80 956 1.22 Unknown 
27 402.78 606.90 52 44 72 768 1. 26 Deleted 
36 786.49 1186.05 6 28 45 358 0.20 Deleted 
38 804.08 1212.60 43 22 34 248 1. 38 Unknown 
41 934.34 1409.21 15 26 42 302 0.51 Deleted 
42 951.13 1434.56 35 25 41 273 1. 32 Deleted 
45 1001.70 1510.89 41 29 46 276 1. 75 Deleted 
48 1281.98 1933.93 21 23 37 245 0.94 Deleted 
50 1386.40 2091.54 31 14 20 90 1. 45 Unknown 
51 1409.27 2126.06 28 19 31 158 2.18 Deleted 
53 1497.10 2258.63 -2 20 33 168 0.10 Deleted 
55 1731. 21 2611.99 58 19 28 95 2.88 Unknown 
57 1847.67 2787.77 16 16 25 113 1. 41 Deleted 
58 2104.10 3174.82 62 16 23 88 2.71 2615SEsc 

==================~===========================:================================= 

NET/MDA PEAK RESULTS 
=========================================================================~===== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

64 59.54 88.81 61N 56 92 1558 1. 24 NET< CL 
LBase 

65 122.06 183.18 103N 51 82 1236 1. 29 
66 133.54 200.51 -22N 52 85 1339 1. 30 NET< CL 

RBase 
67 145.44 218.47 119N 52 84 1305 1. 31 
68 264.65 398.40 -70N 40 66 817 1. 39 NET< CL 

LEase 
69 320.08 482.06 -19N 41 68 782 1. 43 NET< CL 
70 364.48 549.08 64N 37 59 595 1. 46 
71 427.89 644.79 64N 35 59 588 1.50 NET< CL 
72 433.93 653.91 3N 34 56 538 1. 51 NET< CL 
73 477.59 719.81 -18N 32 53 481 1. 53 NET< CL 
74 487.03 734.05 -UN 31 51 438 1. 54 NET< CL 
75 497.08 749.22 24N 28 45 401 1. 55 NET< CL 
76 537.32 809.96 38N 30 48 375 1. 57 NET< CL 
77 604.70 911.66 -21N 28 47 435 1. 62 NET< CL 

LEase 
78 621.84 937.53 -21N 30 50 459 1. 63 NET< CL 
79 724.18 1092.00 -9130N 2559 4212 660 1. 70 NET< CL 

PIC 
80 765.79 1154.81 49N 40 64 525 1. 73 NET< CL 

PIC 
81 810.76 1222.68 14N 23 37 256 1. 76 NET< CL 

RBase 
82 834.83 1259.02 -4N 24 40 302 1. 77 NET< CL 
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==================================~=======~===:================================= 

NET/MDA PEAK RESULTS 

================================================================================ 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

----------------~------

83 884.67 1334.24 -ION 22 36 238 1. 81 NET< CL 
84 1099.22 1658.08 -9N 23 38 254 1. 95 NET< CL 
85 1115.52 1682.68 -94N 47 80 569 1. 96 NET< CL 

PIC 
86 1332.49 2010.17 30N 19 30 163 2.10 
87 1691. 02 2551.33 -11N 15 25 108 2.34 NET< CL 

Page 009 



******************************************************************************* 

SEE K ERA N A L Y SIS SUM MAR Y 


Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 16:10:04 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . 1.06E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .. 60000 Sec 
Sample Size .. .... 1.10E-01 kg Real Time . . 60051 Sec 
Collection Efficiency . . 1. 0000 Spectrum File . .1296708. apc 

Detector #: 8 
Energy(keV)= 0.70 + 0.663*Ch + 0.00E+00*Ch A 2 + 0.00E+OO*Ch A 3 05/09/2003 
FWHM(keV) 1.19 + 0.002*En + 6.36E-04*En A 2 + 6.36E-04*En A 3 03/07/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT1SS008.EFF (Sand in 4 oz Poly Jar: 1.6 g/ec) 
Eff.=l/[ 7.4ge-03*EnA-3.l0e+00 + 9.34e+Ol*EnA 7.45e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-08.LSF' 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Th-234 1.14E+03 3.01E+02 < 1.30E+03 6.40E+02 1. OOE+OO MEAS + YES 

Pb-2l2 1.l3E+03 2.35E+Ol < 5.02E+01 2.47E+01 1. OOE+OO MEAS + YES 

Pb-2l4 9.08E+02 2.54E+01 < 8.35E+01 4.11E+01 1. OOE+OO MEAS + YES 

Tl-208 9.91E+02 3.43E+01 < 1.09E+02 5.35E+01 9.99E-01 MEAS + YES 

AcTh-228 1.08E+03 3.43E+Ol < 1. 28E+02 6.20E+Ol 9.99E-01 MEAS + YES 

Ra-226 1. 88E+03 2.68E+02 < 8.49E+02 4.20E+02 1.00E+00 MEAS + YES 

Bi-214 S.32E+02 2.78E+01 < 8.00E+01 3.92E+01 1.00E+00 MEAS + YES 

Cs-137 3.84E+02 1. 58E+Ol < 3.73E+01 1.82E+Ol 9.97E-Ol MEAS + YES 

Bi-212 7.36E+02 8.99E+Ol < 2.66E+02 l.30E+02 9.99E-01 MEAS + YES 

K-40 1. 52E+04 2.90E+02 < 3.75E+02 1. 81E+02 l.OOE+OO MEAS + YES 

Am-24l 4.02E+01 3.7lE+01 < 1.23E+02 6.05E+01 1.00E+00 NET YES 

Co-57 1.35E+Ol 6.66E+00 < 2.18E+Ol 1.07E+01 8.92E-Ol NET YES 

Ce-144 -2.29E+01 5.35E+Ol < 1. 80E+02 8.84E+01 8.97E-01 NET YES 

Ce-14l 6.52E+Ol 2.B6E+Ol < 9.36E+Ol 4.60E+Ol 3.87E-Ol NET YES 

Se-75 -2.17E+Ol 1. 23E+Ol < 4.2lE+Ol 2.06E+Ol 7.73E-Ol NET YES 

Cr-51 -9.50E+Ol 2.08E+02 < 7.03E+02 3.44E+02 3.28E-01 NET YES 

I-13l 6.60E+02 3.79E+02 < 1.2SE+03 6.09E+02 2.1SE-02 NET YES 

Sb-125 -4.S7E+Ol 2.48E+Ol < 8.58E+Ol 4.l9E+Ol 9.70E-Ol NET YES 

Ag-108m 7.23E-Ol 7.81E+OO < 2.63E+Ol 1.28E+Ol 9.99E-Ol NET YES 

Be-7 -6.6SE+Ol 1. 20E+02 < 4.l0E+02 2.00E+02 5.6lE-01 NET YES 

La-140 -5.75E+Ol 1.6SE+02 < 5.69E+02 2.77E+02 8.96E-02 NET YES 

Ru-103 1. 35E+Ol 1.S6E+Ol < 5.19E+01 2.52E+Ol 4.56E-Ol NET YES 

Ba-140 4.07E+02 3.20E+02 < 1.06E+03 5.l4E+02 8.96E-02 NET YES 

Cs-134 -S.85E+OO 7.B9E+OO < 2.71E+Ol 1.32E+Ol 9.60E-Ol NET YES 

Ru-l06 -6.24E+Ol 8.90E+Ol < 3.04E+02 1.48E+02 9.20E-Ol NET YES 

Zr-95 -1. 02E+04 2.84E+03 < 9.37E+03 4.68E+03 6.18E-Ol NET YES 
Nb-95 3.67E+Ol 3.00E+Ol < 9.94E+Ol 4.B7E+Ol 4.15E-Ol NET YES 
Co-58 7.11E+OO 1.l6E+Ol < 3.92E+Ol 1. 89E+Ol 6.47E-Ol NET YES 
Mn-54 -1.47E+OO 9.02E+OO < 3.08E+Ol 1. 49E+Ol 9.06E-Ol NET YES 
Ag-llOm -5.43E+OO 1.17E+Ol < 4.04E+Ol 1.95E+Ol 8.S4E-01 NET YES 
Fe-59 -1. 34E+Ol 3.33E+01 < 1.15E+02 5.53E+Ol 5.01E-Ol NET YES 
Zn-65 -S.66E+Ol 4.3lE+Ol < 1. 5lE+02 7.42E+Ol S.8lE-Ol NET YES 
Co-60 1. 44E+Ol 9.06E+OO < 2.9SE+Ol 1. 43E+01 9.84E-Ol NET YES 
Sb-124 -2.0BE+Ol 2.82E+01 < 1. OOE+02 4.76E+Ol 5.99E-01 NET YES 
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----------------------------

Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL .Z\CT DECAY FLAG SEN MET 
=============================================================================== 

PERFORMED BY: 

REVIEWED BY: ___________________________ 
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---------------
-------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CL.IENT INFORMATION 

Lab Sample Number: ...:L::.::5:.;::34..:.8=..-..:;O.=..9_________ Count by Date: ________ 
(if required) 

Client: Duratek Inc 
~~~~~-------------

Delay Date: 
(if required) 

Project: OTHER ENVIRON·DUR 

Sample Matrix: Soil 

Sample Description: BMA·E0200·362 REF·X19578 

Collect Start DatelTime: 

Collect Stop DatelTime: 03·26·03 12:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s) Cs-137,1100; Co-60, 38 

CHEMISTRY INFORMATION 

Liguid Data Solid/Sediment/Soil 

_____9/mLDensity: Total Sample Weight: -----9
(if required) (if required) 

Total Sample Weight: Wet Weight: -----9 -----g(if required) 

Aliquot Weight: -----9 
Dry Wei9ht: -----g 

Aliquot Weight: -+-13~3:...!-tOf-,--_ g
Vegetation/Dried Aguatlc Animals Data 

Filter/Smear Data Wet Weight: -------g 

Volume:
Dry Weight: -----9 

Units:
Aliquot Weight: -----9 

Sample Geometry: 


Work Group ID: Run ID: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatelTime: Det No.: _...:..~_ Spectrum No.: (3(,7(() '" 

Counted by: 

Recount DatelTime: DetNo.: ___ Spectrum No.: _____ 

Counted by: 

FORM 305.1, Rev.18 



Required MDC(s); Co-60.38;Cs-137.1100; 

Sample Id L5348-09 
Client Id BMA-E0200-362 
Site REF-X19578 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 03/26/03 12:00 

Parameter 

Sample Weight 
Sample weight-Dry 
Aliquot Weight 
FINAL WEIGIIT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Framatome ANP 
Results Data Repcrt 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Units Numvalue Textvalue Datevalue 

g 133.9 
9 
g 133.9 
kg .1339 

WTIS 
SOlLA.LIB 
EMPTY 

pCi 
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L5348-09 analyzed by emm1461 on OS/21/2003 
******************************************************************************* 

SEEKER' GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-09 

Sample ID: SOIL/SEDI Duratek Inc Code: 1367106 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:09:56 
--Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.23E+003 Hrs 

Buildup Time. . O.OOE+OOO Hrs Live Time 60000 Sec 
Sample Size .. .... 1.34E-001 kg Real Time . 60051 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .1367106.spc 

Detector #: 6 (Canberra SN 6953542 Inst-1 det#6) 
Energy(keV)= -1.40 + 0.661*Ch + 5.38E-08*ChA2 + 0.00E+00*Ch A3 05/16/2003 
FWHM(keV) = 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*En A3 03/04/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.20 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESUI~TS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COONTS CERTAINTY COUNTS COUNTS (keV) FLAG 

------~-------------------------------------------------------------------------

1 61.72 95.43 751 80 123 2407 1.25 
2 73.26 112.88 1015 63 90 1616 1. 06 a 
3 75.47 116.22 1483 67 90 1616 1.13 b 
4 82.58 126.97 366 52 80 1292 1. 03 a 
5 85.63 131.57 647 61 92 1551 1.23 b 
6 88.33 135.66 424 53 80 1292 1. 00 c 
7 91. 09 139.84 2229 73 92 1551 1. 37 d 
8 97.18 14 9.04 89 56 92 1551 1. 22 e NET< CL 
9 127.30 194.58 158 67 108 1836 0.91 

10 138.34 211.27 128 57 92 1451 1. 61 a Wide Pk 
11 142.28 217.23 321 53 82 1244 1. 23 b 
12 152.53 232.72 72 63 103 1673 0.87 NET< CL 
13 161.83 246.78 11 55 90 1371 0.20 NET< CL 
14 184.21 280.62 1298 71 100 1589 1. 33 
15 196.21 298.76 243 61 97 1495 1. 78 Wide Pk 
16 203.70 310.09 117 42 67 895 1.14 a 
17 207.54 315.90 289 55 86 1253 1. 43 b 
18 237.01 360.44 2976 66 61 738 1.13 a 
19 239.89 364.80 682 59 86 1181 1. 71 b Wide Pk 
20 268.63 408.25 358 46 70 831 1. 59 a 
21 275.60 418.79 207 58 93 1187 2.11 b Wide Pk 
22 293.52 445.88 856 44 54 580 1.17 a 
23 298.36 453.19 183 35 54 580 1.14 b 
24 326.23 495.33 79 42 67 765 0.84 
25 336.70 511.16 613 46 64 706 1. 28 
26 350.28 531. 69 1431 55 66 696 1. 38 
27 407.39 618.02 39 35 57 548 0.94 NET< CL 
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------------------------------ -----------------------------------------------

L5348-09 analyzed by enun1461 on OS/21/2003 
=============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 461.28 699.50 242 36 54 467 1. 64 
29 509.22 771. 97 1687 55 60 534 2.34 Wide Pk 
30 581. 54 881. 30 1004 46 55 453 1. 57 
31 607.58 920.66 1108 48 57 482 1. 59 
32 659.91 999.76 633 40 50 442 1. 45 
33 725.55 1098.99 230 34 51 397 1. 59 
34 765.99 1160.12 96 34 54 446 1. 36 
35 793.32 1201. 44 117 30 46 344 2.07 a 
36 800.98 1213.02 50 20 31 206 1. 23 b 
37 858.39 1299.80 81 27 42 307 1.17 
38 909.42 1376.93 703 38 45 322 1. 88 
39 932.39 1411.65 47 25 40 266 2.35 
40 962.80 1457.63 108 25 38 251 1. 88 a 
41 967.26 1464.37 443 30 35 223 1. 74 b 
42 999.53 1513.14 93 28 44 301 1. 53 
43 1118.66 1693.22 304 31 42 262 2.14 
44 1236.58 1871. 45 90 28 44 328 1. 49 
45 1376.45 2082.85 12 20 32 175 0.42 NET< CL 
46 1405.27 2126.41 14 18 29 144 1. 25 NET< CL 
47 1459.21 2207.93 3554 63 32 160 2.14 
48 1629.55 2465.39 20 16 26 114 0.85 NET< CL 
49 1762.93 2666.95 222 20 23 86 3.04 
50 1845.88 2792.31 37 14 21 76 1. 32 
51 2101.41 3178.47 54 15 21 69 3.14 
52 2202.23 3330.83 43 17 27 97 8.11 Wide Pk 
53 2613.00 3951. 50 424 23 17 47 2.59 
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L5348-09 analyzed by emm1461 on OS/21/2003 
******************************************************************************* 

SEEKER' B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:. . EMPTY06.BRG (BRG Framatome ANP) 

================================================================================ 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NE:W NET NEW UN- NEW 
PR# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 61. 72 751 80 123 14 85 140 NET<CL 
2 73.26 1015 63 90 972 66 96 
3 75.47 1483 67 90 1341 71 99 
4 82.58 366 52 80 ·138 60 98 
6 88.33 424 53 80 341 55 86 
7 91. 09 2229 73 92 2129 76 100 
8 97.18 89 56 92 21 58 95 NET<CL 

10 138.34 128 57 92 43 61 99 NET<CL 
11 142.28 321 53 82 120 56 91 
13 161.83 11 55 90 -77 60 100 NET<CL 
14 184.21 1298 71 100 309 77 123 
15 196.21 243 61 97 151 62 101 
16 203.70 117 42 67 100 47 76 
18 237.01 2976 66 61 2682 69 74 
20 268.63 358 46 70 313 49 76 
21 275.60 207 58 93 174 62 99 
22 293.52 856 44 54 733 48 66 
25 336.70 613 46 64 572 50 72 
26 350.28 1431 55 66 1271 58 76 
29 509.22 1687 55 60 281 61 97 
30 581.54 1004 46 55 883 49 63 
31 607.58 1108 48 57 958 51 67 
33 725.55 230 34 51 203 36 54 
34 765.99 96 34 54 48 37 59 NET<CL 
36 800.98 50 20 31 -12 23 39 NET<CL 
38 909.42 703 38 45 631 40 51 
41 967.26 443 30 35 423 32 40 
42 999.53 93 28 44 3 31 51 NET<CL 
43 1118.66 304 31 42 280 32 45 
44 1236.58 90 28 44 71 30 47 
47 1459.21 3554 63 32 3411 64 41 
49 1762.93 222 20 23 196 22 27 
53 2613.00 424 23 17 321 24 27 
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L5348-09 analyzed by emm1461 on OS/21/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. . .. SOl LA. LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives). .. 8.0 
Minimum Score. . 0.50 I Decay Correction. .. . .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 73.26 972 Pb-212 359 5 of 6 99.30 0.99 
Tl-208 32 8 of 9 99.30 0.99 
Pb-214 241 4 of 7 89.49 0.89 
Tl-208 58 8 of 9 99.30 0.99 

3 75.47 1341 Pb-2l2 269 5 of 6 100.00 1. 00 
Pb-214 241 4 of 7 88.29 0.88 
Pb-212 359 5 of 6 99.30 0.99 
Tl-208 58 8 of 9 99.30 0.99 
Pb-214 431 4 of 7 89.49 0.89 

4 82.58 138 Ba-133 294 2 of 5 39.94 0.90 
5 85.63 615 Pb-212 5 of 6 100.00 1.00 Split 

56 85.63 31 Tl-208 31 8 of 9 99.30 0.99 AutoAdd 
6 88.33 341 Cd-109 1 of 1 100.00 1. 50 

Pb-212 5 of 6 100.00 1. 00 
7 91.09 2129 Th-234 1 of 2 58.74 0.59 
9 127.30 158 AcTh-228 242 10 of 36 88.66 1. 39 

11 142.28 120 U-235 68 2 of 3 100.00 1. 50 
Mo-99 o of o 0.00 Decay 
Fe-59 1 of 4 0.99 0.51 

14 184.21 309 U-235 550 2 of 3 100.00 1. 50 
15 196.21 151 Unknown 
16 203.70 100 Unknown 
17 207.54 289 AcTh-228 307 10 of 36 85.40 1. 35 
18 237.01 2682 Unknown 

Pb-212 3531 5 of 6 100.00 1.00 Matched 
19 239.89 682 Pb-212 3531 5 of 6 100.00 1. 00 
20 268.63 313 AcTh-228 208 10 of 36 80.13 1. 30 
21 275.60 56 Ba-133 26 2 of 5 31. 57 0.82 Split 
55 275.60 118 Tl-208 118 8 of 9 100.00 1.50 AutoAdd 
22 293.52 733 Pb-214 4 of 7 90.71 0.91 
23 298.36 183 Pb-212 112 5 of 6 100.00 1. 50 
24 326.23 79 AcTh-228 165 10 of 36 92.30 1. 42 

Bi-212 4 2 of 13 59.32 1. 09 
25 336.70 572 AcTh-228 569 10 of 36 83.76 1. 34 
26 350.28 1271 Pb-214 4 of 7 90.71 0.91 
28 461.28 242 AcTh-228 173 10 of 36 80.13 1. 30 
29 509.22 38 Annil 1 of 1 100.00 1. 50 Split 
54 509.22 243 Tl-208 243 8 of 9 100.00 1.50 AutoAdd 
30 581.54 883 Tl-208 834 8 of 9 100.00 1. 50 
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-------------------------------------------------------------------------------

L5348-09 analyzed by emm1461 on OS/21/2003 
=======================~=======================:================================ 

LIBRARY SEARCH RESULTS 

============================================================~================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


31 607.58 958 	 Bi-214 1257 7 of 33 84.73 1. 35 
Sb-125 1 of 8 5.97 0.06 LowScore 
1119SEsc 0 of 0 0.50 

32 659.91 633 Cs-137 1 of 1 100.00 1. SO 

33 725.55 203 Bi-212 3987 2 of 13 81. 27 1. 31 


Zr-95 1 of 2 44.14 0.44 LowScore 
35 793.32 117 AcTh-228 123 10 of 36 85.40 1. 35 
37 858.39 81 Tl-208 96 8 of 9 100.00 1. 50 
38 909.42 631 AcTh-228 695 10 of 36 85.40 1. 35 
39 932.39 47 Bi-214 52 7 of 33 86.69 1. 37 
40 962.80 108 AcTh-228 121 10 of 36 85.40 1. 35 
41 967.26 423 AcTh-228 373 10 of 36 82.48 1. 32 

Sb-124 1 of 13 1. 04 0.01 LowScore 
43 1118.66 280 Bi-214 207 7 of 33 82.40 1. 32 
44 1236.58 71 Bi-214 78 7 of 33 86.69 1. 37 
47 1459.21 3411 K-40 1 of 1 100.00 1. 50 
49 1762.93 196 Bi-214 156 7 of 33 83.54 1. 34 
50 1845.88 37 Bi-214 20 7 of 33 77.68 1.28 
51 2101. 41 54 2613SEsc 0 of 0 0.50 
52 2202.23 43 Bi-214 43 7 of 33 84.73 1.35 
53 2613.00 321 Tl-208 347 8 of 9 100.00 1. 50 
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L5348-09 analyzed by emm1461 on OS/21/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5348-09 

Sample ID: SOIL/SEDI Duratek Inc Code: 1367106 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:09:56 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.23e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time .. 60000 Sec 
Sample Size . . 1.34e-00I kg Real Time .. 60051 Sec 
Collection Efficiency 1. 0000 Spectrum File .1367106.spc 
Type I Type :: & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Efficiency File: WTISS006.EFF (Sand in 4 oz Poly Jar: 1.6 g/ee) 
Eff.=1/[4.58E-03*En A -3.34E+00 + 1.01E+02*EnA 7.37E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-09.LSF (SOIL/SEDr: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 1.90E+02 +- 1.57E+Ol * 
74.81 1. D. 
77.12 1. D. 
87.30 1. D. . . 

238.63 1.83E+02 +- 1.58E+01 4.72E+Ol +* 
300.09 7.54E+02 +- 1.46E+02 4.54E+02 +* 

Ba-133 Average:x 5.16E+01 +- 2.22E+Ol . . . 
81. 00 5.10E+Ol +- 2.23E+Ol 7.30E+Ol + 

276.40 1.08E+02 +- 2.07E+02 6.85E+02 + 
Cd-l09 88.03 1. D. . . . 
Th-234 92.59 4.01E+03 +- 1. 44E+02 3. 81E~"02 +* 
AeTh-228 Average:x 7.66E+02 +- 2.90E+01 * 

129.08 5.04E+02 +- 2.13E+02 6.96E+02 + 
209.28 7.23E+02 +- 1.37E+02 4.36E+02 +* 
270.23 1.14E+03 +- 1. 79E+02 5.60E+02 +* 
327.64 3.68E+02 +- 1.95E+02 6.40E',-02 + 
338.32 7.70E+02 +- 6.72E+Ol 1. 98E--02 +* 
463.00 1. 06E+03 +- 1.60E+02 4. 87E..,.02 +* 
794.70 7.27E+02 +- 1.86E+02 5.87E+02 +* 
911.07 7.22E+02 +- 4.57E+01 1.20E+02 +* 
964.60 6.89E+02 +- 1.61E+02 5.00E+02 +* 
969.11 8.45E+02 +- 6.36E+Ol 1.65E+02 +* 

U-235 Average:x 6.24E+Ol +- 1.39E+Ol * 
143.76 1. 04E+02 + 4.89E+01 1.60E+02 + 
185.72 5.87E+Ol +- 1. 45E+Ol 4.70E+Ol +* 

Pb-214 Average:x 5.36E+02 +- 2.02E+01 * 
Page 006 



L5348-09 analyzed by emm1461 on OS/21/2003 
================================================================================ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

295.21 5.31E+02 +­ 3.50E+Ol 9.72E+01 +* 
351.92 5.39E+02 +­ 2.48E+01 6.57E+01 +* 

AnnE 511.00 8.74E+00 +­ 2.43E+01 8.03E+01 + 
Tl-208 Average:x 6.46E+02 +­ 2.84E+01 * 

583.14 6.66E+02 +­ 3.67E+Ol 9.78E+Ol +* 
860.37 5.49E+02 +­ 1.84E+02 5.88E+02 + 

2614.66 6.19E+02 +­ 4.66E+Ol 1.08E+02 +* 
84.90 1.D. 

277.35 6.46E+02 +­ 4.76E+02 1. 57E+03 + 
510.84 1.D. 

Bi-214 Average:x 5.22E+02 +­ 2.29E+Ol * 
609.31 4.87E+02 +­ 2.60E+01 6.96E+Ol +* 
934.06 4.70E+02 +­ 2.55E+02 8.37E+02 + 

1120.29 6.83E+02 +­ 7.89E+01 2.29E+02 +* 
1238.11 4.74E+02 +­ 2.00E+02 6.49E+02 + 
1764.49 6.39E+02 +­ 7.10E+Ol 1.88E+02 +* 
1847.42 9.54E+02 +­ 3.64E+02 1.15E+03 + 
2204.22 5.26E+02 +­ 2.13E+02 6.82E+02 + 

Cs-137 661.65 1.87E+02 +­ 1. 17E+Ol 3.06E+Ol +* 
Bi-212 727.17 4.62E+02 +­ 8.17E+Ol 2.53E+02 +* 
Nb-95 765.79 N 3.71E+Ol +­ 2.83E+Ol 9.34E+Ol x 
K-40 1460.81 1.43E+04 +­ 2.67E+02 3.58E+02 +* 
Aro-241 59.54 N 4.41E+02 +­ 4.91E+Ol 1.43E+02L x* LHROI 
Co-57 122.06 N 4.20E+OO +­ 5.32E+OO 1.77E+Oll x Ibase 
Ce-144 133.54 N-1.22E+02 +­ 4.21E+Ol 1. 45E+02l x Ibase 
Ce-l41 145.44 N-l.10E+Ol +­ 2.50E+Ol 8.42E+Olr x rbase 
Ra-226 186.22 N 2.33E+03 +­ 8.40E+02 2.76E+03P x PIC 
Se-75 264.65 N-l.68E+Ol +­ 1.14E+Ol 3.90E+Oll x lbase 
Cr-51 320.08 N-l.52E+02 +­ 1. 89E+02 6.45E+02 x 
1-131 364.48 N 3.39E+02 +­ 5.36E+02 1.79E+03 x 
Sb-125 427.89 N 3.15E+00 +­ 2.03E+Ol 6.83E+Ol x 
Ag-108rn 433.93 N-l.12E+Ol +­ 5.92E+00 2.07E+Ol x 
Be-7 477.59 N 1.66E+02 +­ 1.03E+02 3.40E+02 x 
La-140 487.03 N 3.23E+02 +­ 1.92E+02 6.30E+02 x 
Ru-103 497.08 N 1.53E+Ol +­ 1.64E+Ol 5.47E+Ol x 
Ba-140 537.32 N-1.42E+02 +­ 4.34E+02 1. 47E+03 x 
Cs-134 604.70 N-5.69E+01 +­ 2.82E+Ol 9.43E+01P x PIC 
Ru-106 621.84 N 4.75E+01 +­ 7.22E+Ol 2.42E+02 x 
Zr-95 724.18 N-4.03E+03 +­ 2.26E+03 7.44E+03P x PIC 
Co-58 810.76 N-2.42E+OO +­ 1. 08E+Ol 3.71E+Ol x 
Mn-54 834.83 N 4.33E+00 +­ 8.26E+00 2.78E+Ol x 
Ag-llOrn 884.67 N-1.53E+Ol +­ 1. llE+Ol 3.89E+01 x 
Fe-59 1099.22 N-3.39E+Ol +­ 3.16E+01 1.10E+02 x 
Zn-65 1115.52 N 3.23E+Ol +­ 3.31E+Ol 1.10E+02P x PIC 
Co-60 1332.49 N 5.13E+00 +­ 7.69E+00 2.60E+Ol x Y. 
Sb-124 1691.02 N 2.03E+Ol +­ 2.08E+Ol 7.04E+01 x 

MEASURED TOTAL: 2.22E+04 +- 7.30E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 
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L5348-09 analyzed by emm1461 on OS/21/2003 
================================================================================ 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C .. L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
==============================================================:================ 

1 61.72 95.43 14 85 140 2407 1. 25 Deleted 
8 97.18 149.04 21 58 95 1551 1. 22 Deleted 

10 138.34 211.27 43 61 99 1451 1. 61 Deleted' 
12 152.53 232.72 72 63 103 1673 0.87 Deleted 
13 161. 83 246.78 -77 60 100 1371 0.20 Deleted 
15 196.21 298.76 151 62 101 1495 1. 78 Unknown 
16 203.70 310.09 100 47 76 895 1.14 Unknown 
18 237.01 360.44 2682 69 74 738 1.13 Unknown 
27 407.39 618.03 39 35 57 548 0.94 Deleted 
36 800.98 1213.02 -12 23 39 206 1. 23 Deleted 
42 999.53 1513.14 3 31 51 301 1. 53 Deleted 
45 1376.45 2082.85 12 20 32 175 0.42 Deleted 
46 1405.27 2126.41 14 18 29 144 1. 25 Deleted 
48 1629.55 2465.39 20 16 26 114 0.85 Deleted 
51 2101.41 3178.47 54 15 21 69 3.14 2613SEsc 

=======================================================================~======= 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

----------------------~--------------------------------------------------------

34 765.99 1160.12 48N 37 59 446 1. 36 NET< CL 
57 59.54 92.14 686N 76 110 1116 1.13 LHRoi 
58 122.06 186.66 35N 45 73 1072 1.12 NET< CL 

LBase 
59 133.54 204.02 -129N 45 76 1159 1.13 NET< CL 

LBase 
60 145.44 222.01 -19N 44 73 1068 1.13 NET< CL 

RBase 
61 186.22 283.66 746N 269 440 1787 1.15 PIC 
62 264.65 402.23 -58N 39 66 801 1. 21 NET< CL 

LBase 
63 320.08 486.03 -28N 35 58 620 1. 25 NET< CL 
64 364.48 553.16 20N 32 51 490 1. 29 NET< CL 
65 427.89 649.02 5N 32 52 416 1. 35 NET< CL 
66 433.93 658.15 -55N 29 49 447 1. 35 NET< CL 
67 477.59 724.15 45N 28 45 370 1. 40 
68 487.03 738.43 45N 27 43 335 1. 40 
69 497.08 753.62 27N 29 47 378 1. 41 NET< CL 
70 537.32 814.45 -ION 31 51 371 1. 45 NET< CL 
71 604.70 916.31 -226N 112 186 793 1. 51 NET< CL 

PIC 
72 621. 84 942.22 18N 27 44 324 1. 53 NET< CL 
73 724.18 1096.92 -3769N 2113 3477 440 1. 62 NET< CL 

PIC 
74 810.76 1227.80 -5N 22 37 252 1. 70 NET< CL 
75 834.83 1264.19 13N 25 40 301 1. 72 NET< CL 
76 884.67 1339.53 31N 22 38 268 1. 76 NET< CL 
77 1099.22 1663.83 -24N 22 37 240 1. 92 NET< CL 
78 1115.52 1688.47 39N 39 64 406 1. 93 NET< CL 

PIC 
79 1332.49 2016.41 12N 18 29 156 2.08 NET< CL 
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L5348-09 analyzed by emm1461 on OS/21/2003 
==================~============================================================ 

NET/MDA PEAK RESULTS 

==============================================:================================= 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

80 1691.02 2558.28 11N 11 18 58 2.26 NET< CL 
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L5348-09 analyzed by emm1461 on OS/21/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:09:56 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . 1. 23E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .. 60000 Sec 
Sample Size .. .... 1.34E-01 kg Real Time . . . 60051 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1367106.spc 

Detector #: 6 
Energy(keV)= -1.40 + 0.661*Ch + 5.38E-08*Ch A 2 + 5.38E-08*Ch A 3 05/16/2003 
FWHM(keV) 1.40 + -0.060*En + 3.59E-03*EnA2 + 3.59E-03*En A 3 03/04/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WT1SS006.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 4.58e-03*EnA-3.34e+00 + 1.0le+02*EnA 7.37e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-09.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
================================================================================ 

Pb-212 1. 90E+02 1. 57E+01 < 4.72E+Ol 2.32E+01 1.00E+00 MEAS + YES 
Ba-133 5.16E+OI 2.22E+OI < 7.30E+Ol 3.60E+Ol 9.9IE-OI MEAS + YES 
Th-234 4.0IE+03 1. 44E+02 < 3.8IE+02 1.88E+02 I.OOE+OO MEAS + YES 
AcTh-228 7.66E+02 2.90E+OI < 1.20E+02 5.85E+OI 9.99E-01 MEAS + YES 
U-235 6.24E+Ol 1.39E+OI < 4.70E+01 2.32E+01 1. OOE+OO MEAS + YES 
Pb-214 5.36E+02 2.02E+Ol < 6.57E+Ol 3.23E+01 I.OOE+OO MEAS + YES 
Annil 8.74E+OO 2.43E+Ol < 8.03E+Ol 3.98E+OI 9.07E-01 MEAS + YES 
Tl-208 6.46E+02 2.84E+Ol < 9.78E+Ol 4.79E+01 9.99E-Ol MEAS + YES 
Bi-2l4 5.22E+02 2.29E+Ol < 6.96E+Ol 3.4lE+01 1.00E+DO MEAS + YES 
Cs-137 1. 87E+02 1.17E+Ol < 3.05E+D1 1.49E+01 9.97E-Ol MEAS + YES 
Bi-212 4.62E+02 8.17E+01 < 2.53E+02 1. 23E+02 9.99E-Ol MEAS + YES 
Nb-95 3.71E+Ol 2.83E+01 < 9.34E+01 4.56E+01 3.61E-OI NET YES 
K-40 1.43E+04 2.67E+02 < 3.58E+02 1. 73E+02 I.OOE+OO MEAS + YES 
Am-241 4.4IE+02 4.91E+OI < 1.43E+02 7.06E+Ol 1.DOE+OO NET YES 
Co-57 4.20E+00 5.32E+OO < 1.77E+Ol 8.68E+00 8.76E-01 NET YES 
Ce-144 -1. 22E+02 4.21E+Ol < 1. 45E+02 7.14E+Ol 8.82E-Ol NET YES 
Ce-141 -1.l0E+Ol 2.50E+Ol < 8.42E+Ol 4.13E+01 3.33E-Ol NET YES 
Ra-226 2.33E+03 8.40E+02 < 2.76E+03 1.38E+03 I.OOE+OO NET YES 
Se-75 -1. 68E+Ol 1.14E+Ol < 3.90E+Ol 1. 91E+Ol 7.42E-Ol NET YES 
Cr-51 -1. 52E+02 1.89E+02 < 6.45E+02 3.15E+02 2.75E-Ol NET YES 
I-l31 3.39E+02 5.36E+02 < 1. 79E+03 8.73E+02 1.17E-02 NET YES 
Sb-125 3.15E+OO 2.03E+Ol < 6.83E+Ol 3.33E+Ol 9.65E-Ol NET YES 
Ag-I08m -1.12E+01 5.92E+00 < 2.07E+Ol 1. 0IE+Ol 9.99E-01 NET YES 
Be-7 1.66E+02 1. 03E+02 < 3.40E+02 1.6SE+02 5.12E-Ol NET YES 
La-140 3.23E+02 1.92E+02 < 6.30E+02 3.05E+02 6.12E-02 NET YES 
Ru-I03 1.53E+Ol 1.64E+Ol < 5.48E+Ol 2.66E+Ol 4.03E-Ol NET YES 
Ba-140 -1.42E+02 4.34E+02 < 1.47E+03 7.17E+02 6.12E-02 NET YES 
Cs-134 -5.69E+Ol 2.82E+Ol < 9.43E+Ol 4.68E+Ol 9.54E-01 NET YES 
Ru-l06 4.75E+Ol 7.22E+01 < 2.42E+02 1.17E+02 9.08E-Ol NET YES 
Zr-95 -4.03E+03 2.26E+03 < 7.44E+03 3.72E+03 5.72E-OI NET YES 
Co-58 -2.42E+00 1. 08E+Ol < 3.71E+Ol 1.79E:+Ol 6.04E-Ol NET YES 
Mn-54 4.33E+OO 8.26E+OO < 2.78E+01 1.34E+Ol 8.92E-01 NET YES 
Ag-llOm -1.53E+Ol 1.llE+Ol < 3.89E+Ol 1. 88E+Ol 8.67E-Ol NET YES 
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L5348-09 analyzed by emm1461 on OS/21/2003 
Activity Units: pCi/kg 
Nuc~ide' Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
==============================================:================================= 

Fe-59 -3.39E+01 3.16E+01 < 1.10E+02 5.32E+01 4.49E-01 NET YES 
Zn-65 3.23E+01 3.31E+01 < 1.10E+02 5.388+01 8.64E-01 NET YES 
Co-60 5.13E+00 7.698+00 < 2.60E+01 1.24E+01 9.82E-01 NET YES 
Sb-124 2.03E+01 2.088+01 < 7.04E+01 3.27E+01 5.52E-01 NET YES 

PERFORMED BY: ___________________________ 

REVIEWED BY: ___________________________ 
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--------------

i 
I· 

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...,;;L;;,.;;5....;;3....;..48.;...•....;..1..;;,.O_________ 	 Count by Date: 
(if required) ------- ­

Client: 	 Duratek Inc Delay Date: 
~~~~---------

(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-371 REF-X19579 

Collect Start DatelTime: 

Collect Stop DatelTime: 03-26-0312:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s) Cs-137,1100; Co-so, 38 

CHEMISTRY INFORMATION 

Liquid Data 	 Solid/Sediment/Soil 

Density: __________ g/mL Total Sample Weight: --------g
(if required) (if required) 

Total Sample Weight: Wet Weight:---------- 9 	 --------g
(if required) 

Dry Weight: Aliquot Weight: 	 --------g---------- 9 
Aliquot Weight: ........11...-'3-'-7-'-.{__ 9 

Vegetation/Dried Aquatic Animals Data 

Filte!r/Smear Data Wet Weight: ---------g 

Volume:
Dry Weight: ---------g 


Units:

Aliquot Weight: ---------g 

Sample Geometry: 


Work Group 10: Run 10: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count Date/Time: Det No.: Spectrum No.: (J67/~ 
Counted by: 

Recount DatelTime: Det No.: _____ Spectrum No.: _________ 

Counted by: 

FORM 305.1, Rev.18 

http:L;;,.;;5....;;3....;..48


Required MDC(s): Co-60,3B;Cs-137,llOO; 

Sample Id L5348-10 
Client Id BMA-E0200-371 
Site REF-X19579 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 03/26/03 12:00 

Parameter 

Sample weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Framatome ANP 
Results Data Report 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOI Soil 

Units Numvalue Textvalue Datevalue 

9 137.1 
9 
9 137.1 
kg .1371 

WTIS 
SOlLA.LIB 
EMPTY 

pCi 
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L5348-10 analyzed by errun1461 on OS/21/2003 
~****************************************************************************** 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Garruna Isotopic An~:~s 


****************************************************~************************ 

LSN: L5348-10 

Sample 10: SOIL/SEDI Duratek Inc Code: 1367105 

----------------------------------------~----------------------------------
Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:09:30 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.23E+003 Hrs 
Buildup Time. . . .. O.OOE+OOO Hrs Live Time 60000 Sec 
Sample Size . . . . . . . 1.37E-00I kg Real ~;ime . 60051 Sec 
Collection Efficiency. . .. 1.0000 Spc. File. .1367105.spc 

Detector #: 5 (Canberra SN 6953483 Inst-l Detector #5) 
Energy(keV)= -0.01 + 0.662*Ch +-2.33E-07*ChA2 + 8.18E-ll*Ch A 3 05/16/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.00E+00*En A3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.20 I Sigma Multiplier: 1,,00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 63.13 95.45 252 73 118 2203 1.13 
2 74.75 113.02 1302 70 99 1808 1. 40 a 
3 77.00 116.42 1767 67 86 1507 1.15 b 
4 84.24 127.37 303 51 79 1246 1.17 a 
5 87.10 131.68 800 62 90 1495 1. 23 b 
6 89.82 135.81 547 59 90 1495 1. 34 c 
7 92.74 140.21 1126 64 90 1495 1. 35 d 
8 105.48 159.48 129 34 53 687 0.60 a 
9 109.87 166.11 67 53 86 1374 1. 29 b NET< CL 

10 129.25 195.41 219 66 106 1765 1. 27 
11 139.19 210.44 82 52 84 1293 1. 22 a NET< CL 
12 143.98 217.68 122 46 73 1078 1.14 b 
13 153.05 231.39 84 64 104 1711 0.82 NET< CL 
14 185.82 280.94 763 61 90 1371 1. 27 
15 196.91 297.70 86 31 49 583 0.64 a 
16 198.16 299.60 54 30 49 583 0.62 b 
17 209.17 316.24 215 56 89 1339 1. 01 
18 238.54 360.65 3784 74 69 881 1. 28 a 
19 241.42 365.00 772 55 78 1028 1. 61 b 
20 270.14 408.42 256 52 81 1051 1. 40 
21 277.47 419.51 127 50 80 1005 1.12 
22 295.09 446.15 1015 49 60 676 1. 28 a 
23 299.98 453.55 230 40 60 676 1. 40 b 
24 327.98 495.88 237 51 80 936 1. 36 
25 338.23 511. 38 736 51 70 787 1. 53 
26 351.86 531. 99 1709 61 74 807 1. 34 
27 364.36 550.89 37 53 87 986 1. 07 NET< CL 

Page 001 



-------------------------------------------------------------------------------

L5348-10 analyzed by emm1461 on OS/21/2003 
7============================================================================== 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 409.28 618.81 43 40 65 669 0.75 NET< CL 
29 463.08 700.16 226 41 63 580 1. 59 
30 510.86 772.41 1815 58 64 570 2.54 wide Pk 
31 568.84 860.08 -8 35 58 502 0.22 NET< CL 
32 583.06 881.59 1220 49 56 458 1. 65 
33 609.16 921.04 1388 52 59 519 1. 58 
34 661.52 1000.23 750 40 49 416 1. 63 
35 727.14 1099.45 220 34 51 429 1. 61 
36 768.37 1161. 80 126 23 33 224 1. 31 a 
37 772.47 1168.00 46 21 33 224 1. 25 b 
38 785.42 1187.57 35 25 39 287 0.78 NET< CL 
39 795.14 1202.28 101 29 44 325 1. 27 
40 860.47 1301. 07 100 28 44 312 1. 23 
41 911.02 1377.50 854 39 41 280 1. 79 
42 933.51 1411. 51 70 26 40 262 1. 52 
43 964.67 1458.62 138 22 30 178 1. 56 a 
44 968.80 1464.86 488 30 33 203 1. 83 b 
45 1000.25 1512.41 26 33 53 376 1. 48 NET< CL 
46 1120.30 1693.92 298 33 45 304 2.34 
47 1238.05 1871. 93 156 29 44 285 1. 82 
48 1377.39 2082.54 83 20 29 140 1. 75 
49 1408.32 2129.29 24 20 33 172 1. 28 NET< CL 
50 1460.56 2208.25 3075 58 29 131 2.16 
51 1587.58 2400.18 51 12 16 62 1. 34 a 
52 1592.62 2407.80 40 15 22 94 1. 91 b 
53 1629.99 2464.27 27 18 28 119 1. 60 NET< CL 
54 1661. 59 2512.00 19 16 26 102 1. 35 NET< CL 
55 1729.94 2615.25 49 16 24 92 2.53 
56 1764.39 2667.29 238 21 23 86 2.23 
57 2103.57 3179.44 46 16 23 90 3.20 a 
58 2105.50 3182.36 13 8 12 36 1. 26 b 
59 2204.13 3331.19 58 14 19 67 2.02 
60 2614.74 3950.42 531 25 16 39 3.28 
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115348-10 analyzed by erorn1461 on OS/21/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:.. . EMPTY05.BKG (BKG Framatome ANP) 

~=====================================================;======================== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.13 252 73 118 91 76 124 NET<CL 
2 74.75 1302 70 99 1161 75 l10 
3 77.00 1767 67 86 1683 70 92 
4 84.24 303 51 79 226 54 85 
5 87.10 800 62 90 730 65 96 
7 92.74 1126 64 90 641 68 104 
9 109.87 67 53 86 22 57 94 NET<CL 

11 139.19 82 52 84 -25 57 94 NET<CL 
12 143.98 122 46 73 37 49 81 NET<CL 
14 185.82 763 61 90 437 65 101 
15 196.91 86 31 49 -96 38 64 NET<CL 
17 209.17 215 56 89 178 59 94 
18 238.54 3784 74 69 3604 77 80 
22 295.09 1015 49 60 902 53 72 
25 338.23 736 51 70 736 53 75 
26 351. 86 1709 61 74 1487 64 84 
30 510.86 1815 58 64 408 64 99 
31 568.84 -8 35 58 -41 38 64 NET<CL 
32 583.06 1221 49 56 1142 51 63 
33 609.16 1388 52 59 1241 55 69 
35 727.14 220 34 51 199 36 55 
40 860.47 101 28 44 99 31 48 
41 911.02 854 39 41 779 40 48 
44 968.80 488 30 33 459 32 39 
45 1000.25 26 33 53 9 35 57 NET<CL 
46 1120.30 299 33 45 270 34 49 
48 1377.39 83 20 29 75 21 32 
50 1460.56 3075 58 29 2953 59 38 
51 1587.58 51 12 16 53 14 20 
56 1764.39 238 21 23 206 22 28 
60 2614.74 531 25 16 434 26 26 
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~5348-10 analyzed by emm1461 on OS/21/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. ... SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 2.00 I Decay Limit (Halflives) . . . .. 8.0 
Minimum Score . . .. 0.50 I Decay Correction. . ... ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. ( keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.75 1161 Pb-212 705 5 of 6 99.30 0.99 
Tl-208 40 8 of 9 99.30 0.99 
Pb-214 269 5 of 7 97.33 0.97 
Tl-208 71 8 of 9 99.30 0.99 

3 77.00 427 Pb-214 483 5 of 7 98.65 0.99 Split 
64 77.00 1256 Pb-212 1256 5 of 6 99.30 0.99 AutoAdd 

4 84.24 226 Tl-208 39 8 of 9 99.30 0.99 
5 87.10 50 Cd-109 1 of 1 100.00 1. 50 Split 

63 87.10 680 Pb-212 680 5 of 6 100.00 1. 50 AutoAdd 
6 89.82 547 Cd-109 1 of 1 100.00 1.50 
7 92.74 346 Th-234 1 of 2 58.74 0.59 Split 

62 92.74 295 AcTh-228 295 14 of 36 88.44 0.88 AutoAdd 
8 105.48 129 AcTh-228 152 14 of 36 93.29 1. 43 

Np-239 o of o 0.00 Decay 
Np-239 o of a 0.00 Decay 

10 129.25 219 AcTh-228 281 14 of 36 94.25 1. 44 
La-140 1 of 15 0.51 0.01 LowScore 

14 185.82 437 Ra-226 1 of 1 100.00 1. 50 
U-235 1 of 3 83.72 0.84 

16 198.16 S4 Unknown 
17 209.17 178 AcTh-228 362 14 of 36 97.79 0.98 

Np-239 o of a 0.00 Decay 
18 238.54 3604 Pb-212 4732 5 of 6 100.00 1. 00 
19 241.42 772 Pb-214 404 5 of 7 98.65 0.99 

La-140 128 2 of 15 0.91 0.01 LowScore 
20 270.14 256 AcTh-228 250 14 of 36 92.46 1. 42 
21 277.47 127 Tl-208 156 8 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 o of a 0.00 Decay 

22 295.09 902 Pb-214 5 of 7 100.00 1. 00 
23 299.98 230 Pb-212 236 5 of 6 100.00 1. 50 
24 327.98 237 AcTh-228 193 14 of 36 90.63 1. 41 

Bi-212 4 2 of 13 59.32 0.59 
La-140 3 of 15 23.72 0.24 LowScore 

25 338.23 736 AcTh-228 645 14 of 36 91. 56 1. 42 
26 351. 86 1487 Pb-214 2941 5 of 7 100.00 1. 00 
29 463.08 227 AcTh-228 206 14 of 36 91. 56 1. 42 

Sb-125 1 of 8 12.82 0.13 LowScore 
30 510.86 90 Annil 1 of 1 100.00 1.50 Split 
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--------------------------------------------------------------------------------

L5348-10 analyzed by emm1461 on OS/21/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

===============================================:================================ 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


61 510.86 318 Tl-208 318 8 of 9 100.00 1. 50 AutoAdd 
32 583.06 1142 Tl-208 1122 8 of 9 100.00 1. 50 
33 609.16 1241 Bi-214 1386 9 of 33 93.83 1. 44 

Ru-l03 1 of 2 5.92 0.06 LowScore 
1120SEsc 0 of 0 0.50 


34 661.52 750 Cs-137 1 of 1 100.00 1. 50 

35 727.14 199 Bi-212 11970 2 of 13 81. 27 0.81 


1238SEsc 0 of 0 0.50 
36 768.37 126 Bi-214 117 9 of 33 91. 24 1. 41 

Pa-234 1 of 2 26.32 0.26 LowScore 
37 772.47 46 AcTh-228 50 14 of 36 93.29 1. 43 

TeI-132 0 of 0 0.00 Decay 
39 795.14 101 AcTh-228 146 14 of 36 95.93 1. 46 

Cs-134 1 of 9 46.67 0.47 LowScore 
40 860.47 99 Tl-208 126 8 of 9 100.00 1. 50 
41 911.02 779 AcTh-228 794 14 of 36 92.46 1. 42 
42 933.51 71 Bi-214 65 9 of 33 91. 24 1. 41 
43 964.67 138 AcTh-228 142 14 of 36 92.46 1. 42 
44 968.80 459 AcTh-228 449 14 of 36 92.46 1. 42 

Sb-124 1 of 13 1. 04 0.01 LowScore 
46 1120.30 270 Bi-214 266 9 of 33 92.51 1. 43 
47 1238.05 156 Bi-214 96 9 of 33 85.14 1. 35 
48 1377.39 75 Bi-214 62 9 of 33 88.75 1. 39 
50 1460.56 2953 K-40 1 of 1 100.00 1. 50 
51 1587.58 53 AcTh-228 66 14 of 36 93.29 1. 43 
52 1592.62 40 2615DEsc 0 of a 0.50 
55 1729.94 49 Bi-214 38 9 of 33 87.89 1. 38 
56 1764.39 206 Bi-214 198 9 of 33 92.51 1. 43 
57 2103.57 46 2615SEsc 0 of 0 0.50 
58 2105.50 13 2615SEsc 0 of 0 0.50 
59 2204.13 58 Bi-214 53 9 of 33 91. 24 1. 41 
60 2614.74 434 Tl-208 445 8 of 9 100.00 1. 50 
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348-10 analyzed by emm1461 on OS/21/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-10 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 
Sampling Stop: 03/26/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 1.37e-001 kg 
Collection Efficiency 1.0000 
Type I 
Cr. Level Confidence Interval: 95 % 

Code: 1367105 

Counting Start: 05/16/2003 17:09:30 
Decay Time .. 
Live Time . . . 
Real Time .. 
Spectrum File 
Type :r & II 
Det. ~imit Confidence 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector 
Efficiency File: WT1SS005.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 

1.23e+003 Hrs 
60000 Sec 
60051 Sec 

.1367105.spc 

Interval: 95 % 

#5) 

Eff.=1/[5.28E-03*En A -3.33E+00 + 1.03E+02*EnA 7.42E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-10.LSF (SOIL/SEDI: Duratek Inc) 
=======================================================================~======== 

MEASURED or MDA CONCENTRATIONS 
=======;======================================================================= 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 9.61E+02 +- 2.05E+01 * 
74.81 r. D. 
77.12 r. D. · · · 

87.30 r. D. · · · 

238.63 9.62E+02 +- 2.06E+01 4.36E+01 +* 
300.09 9.43E+02 +- 1. 63E+02 5.06E+02 +* 

Pb-2l4 Average:x 6.69E+02 +- 2.14E+01 * ·· 
77.11 1. D. · · 
241.98 1.24E+03 +- 8.78E+01 2.53E+02 +* 
295.21 6.48E+02 + 3.82E+01 1. 06E+02 +* 
351. 92 6.26E+02 +- 2.70E+01 7.23E+01 +* 

Tl-208 Average:x 8.44E+02 +- 3.00E+01 * · 
84.90 1. D. .· . · 


277.35 6.86E+02 +- 2.69E+02 8.77E+02 + 
510.84 r. D. · ·· 
583.14 8.57E+02 +- 3.85E+01 9.73E+01 +* 
860.37 6.68E+02 +- 2.07E+02 6.61E+02 +* 

2614.66 8.37E+02 +- 5.03E+01 1.05E+02 +* 
Cd-l09 88.03 r. D. · ·· 
Th-234 92.59 6.74E+02 +- 2.30E+02 7.53E+02 + 
AcTh-228 Average:x 8.84E+02 +- 2.91E+01 * · · 

105.00 1. D. · · 
129.08 7.02E+02 +- 2.11E+02 6.87E+02 +* 
209.28 4.42E+02 +- 1. 46E+02 4.74E+02 +* 
270.23 9.23E+02 +- 1.87E+02 5.97E+02 +* 
327.64 1.10E+03 +- 2.36E+02 7.52E+02 +* 
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L5348-10 analyzed by emm1461 on OS/21/2003 
===============================================:================================ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MO].l, Flags Notes Moe 

338.32 9.83E+02 +- 7.0SE+01 2.03E+02 +* 
463.00 9.86E+02 +- 1. 78E+02 S.57E+02 +* 
772.17 8.36E+02 +- 3.77E+02 1.22E+03 + 
794.70 6.27E+02 +- 1. 79E+02 5.69E+02 +* 
911.07 8.89E+02 +- 4.60E+Ol 1.12E+02 +* 
964.60 8.76E+02 +- 1.38E+02 3.98E+02 +* 
969.11 9.14E+02 +- 6.38E+Ol 1.62E+02 +* 

1588.00 7.21E+02 +- 1.94E+02 5.85E+02 +* 
93.35 1. O. 

Ce-141 145.44 N 2.13E+01 +- 2.81E+01 9.33E+Ol x 
Ra-226 186.22 1. 36E+03 +- 2.02E+02 6.39E+02 +* 
Annil 511.00 2.05E+01 +- 2.52E+01 8.32E+Ol + 
Bi-214 Average:x 6.49E+02 +- 2.35E+Ol * 

609.31 6.29E+02 +- 2.76E+01 7.08E+Ol +* 
768.36 6.94E+02 +- 1. 26E+02 3.74E+02 +* 
934.06 7.07E+02 +- 2.58E+02 8.29E+02 + 

1120.29 6.60E+02 + 8.30E+01 2.46E+02 +* 
1238.11 1.04E+03 + 1.97E+02 6.0SE+02 +* 
1377.67 7.82E+02 +- 2.22E+02 6.94E+02 +* 
1729.59 8.34E+02 +- 2.77E+02 8.67E+02 +* 
1764.49 6.72E+02 + 7.29E+01 1.93E+02 +* 
2204.22 7.07E+02 +- 1.72E+02 5.09E+02 +* 

Cs-137 661.65 2.20E+02 +- 1. 19E+01 2.95E+Ol +* 
Bi-212 727.17 4.51E+02 +- 8.23E+Ol 2.56E+02 +* 
K-40 1460.81 1.24E+04 +- 2.49E+02 3.33E+02 +* 
Am-241 59.54 N 4.70E+01 +­ 5.48E+01 1.80E+021 x LHROI 
Co-57 122.06 N 6.57E-01 +­ 5.92E+OO L 98E+Ol x 
Ce-144 133.54 N 1.0lE+01 +­ 8.51E+01 2.82E+02P x PIC 
Se-75 264.65 N-1.76E+01 + L 12E+Ol 3.85E+Oll x lbase 
Cr-51 320.08 N-1.19E+02 +­ 1.92E+02 6.52E+02 x 
I-131 364.48 N 1.33E+03 +­ 5.64E+02 1. 83E+03 x 
Sb-125 427.89 N-6.38E+00 +­ 1.90E+01 6.44E+Ol x 
Ag-I08m 433.93 N 2.64E+OO +­ 5.96E+00 2.00E+Ol x 
Be-7 477.59 N 1.01E+02 + 1.20E+02 3.99E+02 x 
La-140 487.03 N 1.85E+02 +­ 2.11E+02 7.03E+02 x 
Ru-103 497.08 N-2.44E+OO +­ 1.67E+Ol 5.6SE+01 x 
Ba-140 537.32 N 1.56E+02 +­ 3.91E+02 1.31E+03 x 

Cs-134 604.70 N 4.21E+OO +­ 2.77E+01 9.18E+OIP x PIC 
Ru-106 621. 84 N-7.0SE+01 +­ 7.12E+01 2.46E+02 x 
Zr-95 724.18 N-l.2SE+04 +­ 2.73E+03 9.00E+03P x# PIC 
Nb-95 765.79 N 6.8SE+01 +­ 2.57E+Ol 8.33E+OIP x PIC 
Co-58 810.76 N-1.21E+01 +­ L llE+01 3.87E+Ol x 
Mn-54 834.83 N 5.98E+OO +­ 7.96E+00 2.67E+01 x 
Ag-I10m 884.67 N 1. 47E+OO +­ 1. OSE+Ol 3.58E+Ol x 
Fe-59 1099.22 N-1.18E+01 +­ 3.12E+01 1.07E+02 x 
Zn-65 1115.52 N 7.86E+01 +­ 3.69E+Ol 1.21E+02P x PIC 
Co-60 1332.49 N 7.64E+OO +­ 7.48E+OO 2.50E+Ol x Y. 
Sb-124 1691. 02 N 4.80E+Ol +- 2.46E+01 7.99E+Ol x 

MEASURED TOTAL: 1.91E+04 +- 9.25E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 
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-------------------------------------------------------------------------------

,L5348-10 analyzed by emm1461 on OS/21/2003 
=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 63.13 95.45 91 76 124 2203 1.13 Deleted 
9 109.87 166.11 22 57 94 1374 1. 29 Deleted 

11 139.19 210.44 -25 57 94 1293 1. 22 Deleted 
13 153.05 231.39 84 64 104 1711 0.82 Deleted 
15 196.91 297.70 -96 38 64 583 0.64 Deleted 
16 198.16 299.60 54 30 49 583 0.62 Unknown 
27 364.36 550.89 37 53 87 986 1. 07 Deleted 
28 409.28 618.81 43 40 65 669 0.75 Deleted 
31 568.84 860.08 -41 38 64 503 0.22 Deleted 
38 785.42 1187.57 35 25 39 287 0.78 Deleted 
45 1000.25 1512.41 -9 35 57 376 1. 48 Deleted 
49 1408.32 2129.29 24 20 33 172 1. 28 Deleted 
52 1592.62 2407.80 40 15 22 94 1. 91 2615DEsc 
53 1629.99 2464.27 27 18 28 119 1. 60 Deleted 
54 1661. 59 2512.00 19 16 26 102 1. 35 Deleted 
57 2103.57 3179.44 46 16 23 90 3.20 2615SEsc 
58 2105.50 3182.36 13 8 12 36 1. 26 2615SEsc 

=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

12 143.98 217.68 37N 49 81 1078 1.14 b NET< CL 
65 59.54 90.03 68N 79 129 1540 1.13 NET< CL 

LHRoi 
66 122.06 184.54 5N 49 81 1128 1.18 NET< CL 
67 133.54 201.90 lIN 90 148 2572 1.19 NET< CL 

PIC 
68 264.66 400.13 -61N 39 65 792 1. 29 NET< CL 

LBase 
69 320.09 483.95 -22N 36 59 644 1. 33 NET< CL 
70 364.49 551.09 79N 33 53 521 1.36 
71 427.91 646.98 -ION 30 49 446 1. 40 NET< CL 
72 433.95 656.12 13N 29 48 424 1. 41 NET< CL 
73 477.62 722.15 28N 33 53 480 1. 44 NET< CL 
74 487.06 736.42 26N 30 48 392 1. 44 NET< CL 
75 497.11 751. 62 -4N 30 49 408 1. 45 NET< CL 
76 537.36 812.49 11N 28 46 356 1. 48 NET< CL 
77 604.76 914.40 17N 111 182 885 1.52 NET< CL 

PIC 
78 621. 78 940.13 -26N 27 45 338 1. 54 NET< CL 
79 724.16 1094.94 -11731N 2564 4222 578 1. 61 NET< CL 

PIC 
80 765.78 1157.89 89N 33 53 374 1. 63 PIC 
81 810.78 1225.92 -25N 23 39 277 1. 66 NET< CL 
82 834.86 1262.34 18N 24 39 278 1. 68 NET< CL 
83 884.73 1337.75 3N 21 35 227 1. 71 NET< CL 
84 1099.20 1662.01 8N 22 36 227 1. 86 NET< CL 
85 1115.52 1686.68 94N 44 71 439 1. 87 PIC 
86 1332.50 2014.69 18N 18 28 152 2.01 NET< CL 
87 1691.07 2556.53 26N 13 20 76 2.25 
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~5348-10 analyzed by emm1461 on OS/21/2003 
*******************************************************************************. . 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 10 : SOIL/SEDI Duratek Inc 

Sampling start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:09:30 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . 1. 23E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . . 60000 Sec 
Sample Si ze .. .... 1. 37E-Ol kg Real Time . . . 60051 Sec 
Collection Efficiency . . 1. 0000 Spectrum File . .1367105.spc 

Detector #: S 
Energy(keV)= -0.01 + 0.662*Ch + -2.33E-07*Ch A 2 + -2.33E-07*ChA3 OS/16/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 6.14E-04*En A 3 02/28/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: .WT1SS00S.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/( 5.28e-03*EnA-3.33e+00 + 1.03e+02*EnA 7.42e-01] 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-10.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
===============================================.================================ 
Pb-212 9.61E+02 2.05E+Ol < 4.36E+Ol 2.14E+01 1.OOE+00 MEAS + YES 
Pb-214 6.69E+02 2.14E+01 < 7.23E+Ol 3.56E+01 1. OOE+OO MEAS + YES 
Tl-208 8.44E+02 3.00E+Ol < 9.73E+Ol 4.76E+Ol 9.99E-Ol MEAS + YES 
Th-234 6.74E+02 2.30E+02 < 7.53E+02 3.74E+02 1. OOE+OO MEAS + YES 
AcTh-228 8.84E+02 2.91E+Ol < 1.12E+02 5.47E+01 9.99E-01 MEAS + YES 
Ce-141 2.13E+01 2.81E+Ol < 9.33E+01 4.59E+Ol 3.33E-01 NET YES 
Ra-226 1.36E+03 2.02E+02 < 6.39E+02 3.15E+02 1. OOE+OO MEAS + YES 
AnnE 2.05E+01 2.S2E+Ol < 8.32E+01 4.13E+Ol 9.07E-01 MEAS + YES 
Bi-214 6.49E+02 2.35E+01 < 7.08E+01 3.47E+01 1. OOE+OO MEAS + YES 
Cs-137 2.20E+02 1.19E+Ol < 2.95E+01 1.44E+01 9.97E-01 MEAS + YES 
Bi-212 4.51E+02 8.23E+01 < 2.56E+02 1. 25E+02 9.99E-Ol MEAS + YES 
K-40 1.24E+04 2.48E+02 < 3.33E+02 1.61E+02 1.00E+OO MEAS + YES 
Am-241 4.70E+01 5.48E+Ol < 1.80E+02 8.92E+01 1. OOE+OO NET YES 
Co-57 6.57E-01 5.92E+00 < 1.98E+Ol 9.73E+OO 8.76E-Ol NET YES 
Ce-144 1.01E+01 8.51E+01 < 2.82E+02 1.40E+02 8.82E-Ol NET YES 
Se-75 -1.76E+01 1.12E+Ol < 3.85E+01 1. 89E+01 7.42E-Ol NET YES 
Cr-51 -1.19E+02 1.92E+02 < 6.52E+02 3.19E+02 2.75E-01 NET YES 
1-131 1.33E+03 5.64E+02 < 1.83E+03 8.94E+02 1.17E-02 NET YES 
Sb-125 -6.38E+OO 1.90E+Ol < 6.44E+Ol 3.14E+Ol 9.65E-Ol NET YES 
Ag-108m 2.64E+OO 5.96E+OO < 2.00E+01 9.73E+OO 9.99E-01 NET YES 
Be-7 1.01E+02 1.20E+02 < 3.99E+02 1.94E+02 5.12E-01 NET YES 
La-l40 1.85E+02 2.11E+02 < 7.03E+02 3.42E+02 6.12E-02 NET YES 
Ru-l03 -2.44E+OO 1.67E+Ol < 5.65E+Ol 2.75E+Ol 4.03E-Ol NET YES 
Ba-140 1.56E+02 3.91E+02 < 1.31E+03 6.38E+02 6.12E-02 NET YES 
Cs-134 4.21E+00 2.77E+01 < 9.18E+01 4.55E+Ol 9.54E-01 NET YES 
Ru-106 -7.05E+01 7.12E+01 < 2.46E+02 1. 19E+02 9.08E-01 NET YES 
Zr-95 -1. 25E+04 2.73E+03 < 9.00E+03 4.50E+03 5.72E-01 NET YES 
Nb-95 6.85E+01 2.57E+01 < 8.33E+Ol 4.06E+01 3.61E-01 NET YES 
Co-S8 -1. 21E+Ol 1.11E+Ol < 3.87E+Ol 1. 87E+Ol 6.04E-01 NET YES 
Mn-54 5.98E+00 7.96E+OO < 2.67E+01 1.29E+Ol 8.92E-Ol NET YES 
Ag-llOm 1. 47E+00 1.OSE+Ol < 3.58E+Ol 1.72E+Ol 8.67E-01 NET YES 
Fe-59 1.18E+Ol 3.12E+01 < 1.07E+02 5.18E+Ol 4.49E-01 NET YES 
Zn-65 7.86E+01 3.69E+Ol < 1.21E+02 5.92E+01 B.64E-Ol NET YES 
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---------------------------

L5348-10 analyzed by emrn1461 on OS/21/.2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=========================================;===================================== 

Co-60 7.64E+00 7.48E+00 < 2.50E+01 1.19E+01 9.82E-01 NET YES 
Sb-124 4.80E+01 2.46E+01 < 7.99E+01 3.75E+01 5.52E-01 NET YES 

PERFORMED BY: 

REVIEWED BY: _______________ 
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-------------------
----------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...,;;L;.,;;;5.;:.34.,.;.;8;.,.-..;,.11"--________ Count by Date: 
(if required) ---------­

Client: Duratek Inc 
~~~~-------------

Delay Date: 
(if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-402 REF-X19580 

Collect Start DatelTime: 

Collect Stop DatelTime: 03-26-03 12:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s) Cs·137,1100; Co-60, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

______ g/mLDensity: Total Sample Weight: -----9
(if required) (if required) 

Total Sample Weight: Wet Weight: ------g ------9
(if required) 

Dry Weight: Aliquot Weight: -----g-----g 
Aliquot Weight: ---1-'/s;,,,-=,O<-=-,~(_ 9 

Vegetation/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:

Dry Weight: ------g 
Units:

Aliquot Weight: -----g 

Sample Geometry: 

Work Group 10: Run 10: 

COUNTING INFORMATION 

Count DatelTime: 511 0c-l1'L~ DetNo.: ~ Spectrum No.: _I'2_'1_1_1_0_~_ 

Counted by: ~ 

Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Required MDC(s) , Co-60,38;Cs-137,1100; 

sample Id L5348-11 
Client Id BMA-E0200-402 
Site REF-X19580 
comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-OUR 
Start Date 
Collect Date 03/26/03 12:00 

Parameter 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Containez· 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Framatome ANP 
Results Data Report 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Units Numvalue Textvalue Datevalue 

9 152.1 
9 
g 152.1 
kg .1521 

WT1S 
SOILA_LIB 
EMPTY 

pCi 
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L5348-11 analyzed by emm1461 on 05/08/2003 
******************************************************************************* 

SEEKER. GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Labo:ratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-11 

Sample 1D: SOIL/SEDI Duratek Inc Code: 1277202 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/07/2003 17:25:27 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.01E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 57104 Sec 
Sample Size .. .... 1.52E-OOl kg Real Time . 57122 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .1277202.spc 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Energy(keV)= 0.51 + 0.661*Ch + 0.00E+00*ChA 2 + 0.00E+00*ChA 3 05/07/2003 
FWHM(keV) 1.03 + 0.002*En + 6.55E-04*En A 2 + 0.00E+00*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.,00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

================================================================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
ff. (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------------------------------------------_._-------------------------------­
1 62.61 93.96 403 67 106 1903 1.10 
2 71. 94 108.07 216 57 90 1504 1. 31 a HiResid 
3 74.09 111. 33 1086 64 90 1504 1.19 b HiResid 
4 76.37 114.77 1417 67 90 1504 1. 32 c HiRe sid 
5 80.48 121.00 5 34 55 752 0.55 d NET< CL 

HiResid 
6 83.36 125.36 216 50 79 1253 1.16 e HiResid 
7 86.47 130.06 521 53 79 1253 1. 05 f HiResid 
8 89.18 134.16 242 44 67 1003 0.88 9 HiResid 
9 92.22 138.76 1090 70 101 1755 1. 57 h HiResid 

Wide Pk 
10 98.70 148.57 13 48 79 1253 0.98 i NET< CL 

HiResid 
11 104.55 157.42 15 48 79 1253 1. 06 j NET< CL 

HiResid 
12 128.62 193.84 97 62 101 1600 0.90 NET< CL 
13 143.14 215.81 -14 54 89 1354 0.18 NET< CL 
14 185.31 279.62 700 61 90 1281 1. 52 
15 196.78 296.98 58 60 98 1416 1. 35 NET< CL 
16 208.83 315.20 179 55 87 1201 1. 01 
17 218.07 329.18 16 46 76 981 0.35 NET< CL 
18 238.00 359.34 2352 59 55 608 1.18 a 
19 240.99 363.86 513 53 78 973 1. 64 b 
20 251. 62 379.95 -8 37 61 677 0.19 NET< CL 
21 269.69 407.30 192 45 71 788 1. 69 
22 276.88 418.16 108 45 71 803 2.33 Wide Pk 
23 294.66 445.07 618 39 50 510 1. 06 a 
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-------------------------------------------------------------------------------

L5348-11 analyzed by emm1461 on 05/08/2003 
=============================================================================== 

PEAK SEARCH RESU:LTS 

==============================================:================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

24 299.63 452.58 100 24 35 306 0.64 b 
25 327.46 494.70 77 37 60 609 0.72 
26 337.78 510.31 426 44 64 648 1. 22 
27 351.37 530.88 1169 48 57 545 1. 31 
28 375.69 567.68 -39 35 59 551 1. 58 NET< CL 
29 409.19 618.36 24 32 51 447 0.56 NET< CL 
30 437.90 661.80 17 39 63 557 0.45 NET< CL 
31 462.19 698.56 171 39 60 495 1. 56 
32 510.37 771.46 1179 51 62 527 2.50 Wide Pk 
33 582.70 880.90 736 41 50 369 1. 46 
34 608.80 920.38 849 42 50 363 1. 58 
35 661.06 999.47 133 28 43 288 1. 21 
36 726.86 1099.02 183 28 40 278 1. 47 
37 763.19 1153.99 21 17 27 171 1. 05 a NET< CL 
38 767.74 1160.88 62 18 27 171 1.18 b 
39 785.67 1188.01 8 25 41 278 0.48 NET< CL 
40 794.65 1201.59 91 26 39 249 1. 57 
41 802.55 1213.55 23 22 35 220 0.52 NET< CL 
42 861.07 1302.10 94 27 42 275 1. 63 
43 903.89 1366.89 50 22 34 205 1. 90 a 
44 910.93 1377.54 460 29 31 182 1. 69 b 
45 964.67 1458.85 92 20 29 160 1. 51 a 
46 968.72 1464.98 290 24 29 160 1. 58 b 
47 1120.19 1694.16 136 29 43 289 1. 77 
48 1238.45 1873.10 32 25 40 268 1. 42 NET< CL 
49 1377.56 2083.59 14 14 23 97 0.77 NET< CL 
50 1460.79 2209.52 2812 55 25 106 2.23 
51 1508.95 2282.38 41 16 25 94 2.74 
52 1588.38 2402.57 13 15 23 100 0.92 NET< CL 
53 1764.58 2669.18 161 17 18 49 2.75 
54 2104.21 3183.07 37 13 19 64 2.44 
55 2204.09 3334.19 30 13 19 61 1. 76 
56 2614.83 3955.68 312 19 12 23 2.60 

Page 002 



L5348-11 analyzed by emm1461 on 05/08/2003 
**********************************************,<******************************** 

SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


**********************************************,,******************************** 

Background File:. . .. . EMPTY02.BKG (BKG Framatome ANP) 

================================================================================ 
BACKGROUND SUBTRACT RESULTS 

================================================================================ 

ENERGY OLD NET OLD UN­ OLD NEW NET NEW UN­ NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 62.61 403 67 106 111 71 116 NET<CL 
3 74.09 1086 64 90 924 67 99 
4 76.37 1417 67 90 1262 68 96 
7 86.47 521 53 79 422 56 85 
9 92.22 1090 70 101 292 74 118 

10 98.70 13 48 79 -26 51 84 NET<CL 
13 143.14 -14 54 89 -93 56 94 NET<CL 
14 185.31 700 61 90 314 65 103 
15 196.78 58 60 98 -93 64 106 NET<CL 
18 238.00 2352 59 55 2053 61 68 
19 240.99 513 53 78 454 56 85 
21 269.69 192 45 71 175 48 76 
23 294.66 618 39 50 501 43 60 
26 337.78 426 44 64 381 47 70 
27 351.37 1169 48 57 978 51 66 
29 409.19 24 32 51 20 34 56 NET<CL 
32 510.37 1179 51 62 176 56 89 
33 582.70 736 41 50 652 43 57 
34 608.80 849 42 50 721 44 58 
36 726.86 183 28 40 168 29 42 
38 767.74 62 18 27 52 19 29 
40 794.65 91 26 39 72 27 42 
41 802.55 23 22 35 -3 24 40 NET<CL 
44 910.93 460 29 31 391 30 38 
46 968.72 290 24 29 256 26 34 
47 1120.19 136 29 43 98 30 47 
48 1238.45 32 25 40 15 27 43 NET<CL 
50 1460.79 2812 55 25 2710 56 33 
53 1764.58 161 17 18 120 18 24 
56 2614.83 312 19 12 235 20 22 
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L5348-11 analyzed by emm1461 on 05/08/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. 	 SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 1.00 I Decay Limit (Halflives) 8.0 
Minimum Score . 0.50 I Decay Correction. . ON 

==============================================="================================ 
LIBRARY SEARCH RESULTS 

===============================================:================================ 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 71. 94 216 	 Tl-208 35 7 of 9 98.64 0.99 
3 	 74.09 924 Pb-212 543 5 of 6 100.00 1. 00 


Pb-214 234 5 of 7 97.33 0.97 

Tl-208 61 7 of 9 98.64 0.99 


4 76.37 314 Pb-214 412 5 of 7 97.33 0.97 Split 

57 76.37 948 Pb-212 948 5 of 6 100.00 1.00 AutoAdd 


6 83.36 216 	 Unknown 
7 86.47 422 	 Pb-212 478 5 of 6 100.00 1. 50 
8 89.18 242 	 Unknown 
9 92.22 292 Th-234 1 of 2 58.74 0.59 


14 185.31 314 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 


16 208.83 179 AcTh-228 212 9 of 36 85.70 1. 36 

Np-239 o of o 0.00 Decay 


18 238.00 2053 Pb-212 2357 5 of 6 100.00 1. 50 

19 240.99 454 Pb-214 263 5 of 7 100.00 1. 00 


La-140 1 of 15 0.40 0.00 LowScore 

21 269.69 175 AcTh-228 142 9 of 36 83.16 1. 33 

22 276.88 108 Tl-208 96 7 of 9 100.00 1. 50 


Ba-133 	 1 of 5 5.46 0.55 
Np-239 o of o 0.00 Decay 


23 294.66 501 Pb-214 1001 5 of 7 100.00 1. 00 

24 299.63 100 Pb-212 131 5 of 6 100.00 1. 50 

25 327.46 77 AcTh-228 110 9 of 36 87.68 1. 38 


Bi-212 4 2 of 13 59.32 1. 09 

26 337.78 381 AcTh-228 379 9 of 36 85.70 1. 36 

27 351. 37 978 Pb-214 1689 5 of 7 100.00 1. 00 

31 462.19 171 AcTh-228 113 9 of 36 79.73 1. 30 

32 510.37 176 Tl-208 189 7 of 9 100.00 1. 50 


Annil 1 of 1 100.00 1. 50 

33 582.70 652 Tl-208 673 7 of 9 100.00 1. 50 

34 608.80 721 Bi-214 696 7 of 33 84.66 1. 35 

35 661. 06 133 Cs-137 1 of 1 100.00 1. 50 

36 726.86 168 Bi-212 3696 2 of 13 81. 27 1. 31 

38 767.74 52 Bi-214 65 7 of 33 89.91 1. 40 

40 794.65 72 AcTh-228 77 9 of 36 85.70 1. 36 

42 861. 07 94 Tl-208 71 7 of 9 100.00 1. 50 

43 903.89 50 Bi-214 1 7 of 33 70.81 1. 21 

44 910.93 391 AcTh-228 438 9 of 36 85.70 1. 36 
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L5348-11 analyzed by emm1461 on 05/08/2003 
============================~==================:================================ 

LIBRARY SEARCH RESOLTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

----------------------------------------------_._------------------------------­

45 964.67 92 AcTh-228 74 9 of 36 83.16 1. 33 

46 968.72 256' AcTh-228 232 9 of 36 85.70 1. 36 


Sb-124 1 of 13 1. 04 0.01 LowScore 
47 1120 .19 98 Bi-214 146 7 of 33 95.61 1. 46 
50 1460.79 2710 K-40 1 of 1 100.00 1. 50 
51 1508.95 41 Bi-214 16 7 of 33 74.35 1. 24 
53 1764.58 120 Bi-214 102 7 of 33 83.02 1. 33 
54 2104.21 37 2615SEsc a of 0 0.50 
55 2204.09 30 Bi-214 27 7 of 33 83.02 1. 33 
56 2614.83 235 Tl-208 232 7 of 9 100.00 1. 50 
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L5348-11 analyzed by emm1461 on 05/08/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-11 

Sample 10: SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 
Sampling Stop: 03/26/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Si ze . . 1.52e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WT1SS002.EFF 
Eff.=1/[1.49E-02*EnA -2.83E+OO 

1.0000 

95 % 

Code: 1277202 

Counting Start: 05/07/2003 17:25:27 
Decay Time. 
Live Time . . 
Real Time . . 
Spectr:um File 
Type I & II 
Det. Limit Confidence 

1.01e+003 Hrs 
57104 Sec 
57122 Sec 

.1277202.spc 

Interval: 95 % 

2 (Canberra sn 9923043 det# 2) 
(Sand in a 4 oz. Jar: 1.6 g/cc) 
+ 1.39E+02*EnA 8.08E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-11.LSF (SOIL/SEDI: Duratek Inc) 
================================================================================ 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Tl-208 Average:x 6.14E+02 +- 3.14E+Ol · · * 
72.80 1. D. · · · 
277.35 6.91E+02 +- 2.84E+02 9.25E+02 + 

510.84 1. D. · · · · 583.14 6.05E+02 +- 3.98E+Ol 1. 08E+02 +* 
860.37 8.05E+02 +- 2.34E+02 7.44E+02 +* 

2614.66 6.17E+02 +- 5.33E+01 1. 22E+02 +* 
Pb-212 Average:x 6.35E+02 +- 1.88E+01 * 

74.81 1. D. 
77.12 1. D. · · . 87.30 1. D. · · 

238.63 6.39E+02 +- 1.90E+Ol 4.29E"~01 +* 
300.09 4.83E+02 +- 1.lSE+02 3.55E-c 02 +* 

Pb-214 Average:x 4.85E+02 +- 2.06E+01 · · " · * 
77.11 I. D. · · · · 

241.98 8.51E+02 +- 1.04E+02 3.23E+02 +* 
295.21 4.26E+02 +- 3.63E+Ol 1.04E+02 +* 
351.92 4.92E+02 +- 2.57E+01 6.82E+01 +* 

Th-234 92.59 5.52E+02 +- 1. 40E+02 4.52E+02 +* 
Ra-226 186.22 1.12E+03 +- 2.32E+02 7.46E+02 +* 
AcTh-228 Average:x 6.04E+02 +- 3.02E+01 · · · * 

209.28 5.13E+02 +- 1. 57E+02 5.08E+02 +* 
270.23 7.43E+02 +- 2.03E+02 6.54E+02 +* 
327.64 4.26E+02 +- 2.07E+02 6.76E+02 + 
338.32 6.07E+02 +- 7.43E+01 2.26E+02 +* 
463.00 9.06E+02 +- 2.05E+02 6.48E-"02 +* 
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L5348 11 analyzed by emm1461 on 05/08/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) {pCi/kg MOP., Flags Notes MDC 
-----------------------------------------------,-------------------------------­

794.70 5.67E+02 +- 2.11E+02 6.79E+02 + 
911. 07 5.68E+02 +- 4.41E+Ol 1.14E+02 +* 
964.60 7.43E+02 +- 1.60E+02 4.83E+02 +* 
969.11 6.53E+02 +- 6.66E+01 1.80E+02 +* 

Bi-214 Average:x 4.49E+02 +- 2.46E+01 * 
609.31 4.52E+02 +- 2.78E+Ol 7.44E+Ol +* 
768.36 3.60E+02 +- 1.34E+02 4.28E+02 + 
904.25 1.87E+04 +- 8.30E+03 2.69E+04 + 

1120.29 3.09E+02 +- 9.44E+Ol 3.02E+02 +* 
lS09.23 1.12E+03 +- 4.44E+02 1.42E+03 + 
1764.49 5.19E+02 +- 7.81E+01 2.16E+02 +* 
2204.22 5.00E+02 +- 2.09E+02 6.66E+02 + 

Cs-137 661.65 4.87E+01 +- 1.o4E+Ol 3.22E+01 +* 
Bi-212 727.17 4.78E+02 +- 8.20E+Ol 2.49E+02 +* 
K-40 1460.81 1.49E+04 + 3.08E+02 3.81E+02 +* 
Am-241 59.54 N 3.20E+Ol +- 3.98E+Ol 1.31E+02L x LHROI 
Co-57 122.06 N 1.64E+00 +- 5.39E+OO 1.80E+Ol x 
Ce-144 133.54 N 5.59E+OO +- 4.24E+01 1.42E+02 x 
Ce 141 145.44 N-S.04E+Ol +- 2.17E+01 7.48E+Ol x 
Se-75 264.65 N-l.93E+OO +- 1.14E+Ol 3.8SE+01l x lbase 
Cr-51 320.08 N 1.69E+02 +- 1.61E+02 5.34E+02 x 
I-131 364.48 N 3.72E+Ol +- 2.68E+02 9.04E+02 x 
Sb-125 427.89 N 2.38E+Ol +- 2.07E+01 6.86E+01 x 
Ag-I08m 433.93 N-5.66E+00 +- 6.48E+OO 2.23E+ol x 
Be-7 477.59 N 1.11E+02 +- 9.59E+01 3.19E+02 x 
La-140 487.03 N 1.12E+02 +- 1.27E+02 4.25E+02 x 
Ru-103 497.08 N-4.69E+OO +- 1.43E+Ol 4.89E+Ol x 
Ba-140 537.32 N 2.76E+02 +- 2.71E+02 9.02E+02 x 
Cs-134 604.70 N 3.09E+01 +- 3.08E+01 1. 02E+02P x PIC 
Ru-l06 621. 84 N 9. 91E+01 +- 8.o1E+01 2.66E+02 x 
Zr-95 724.18 N-4.28E+03 +- 2.17E+03 7.16E+03P x PIC 
Nb-95 765.79 N-l. 08E+Ol +- 2.28E+01 7.84E+OIP x PIC 
Co-S8 810.76 N-7.9SE+OO +- 1.04E+Ol 3.66E+Ol x 
Mn-S4 834.83 N 1.40E+Ol +- 9.30E+Oo 3.07E+01 x 
Ag-11 Om 884.67 N-l.22E+OO +- 1.20E+01 4.12E+Ol x 
Fe-59 1099.22 N-l. 60E+OO +- 2.89E+01 9.96E+01 x 
Zn-6S I11S.52 N 2.30E+01 +- 4.1oE+Ol 1.37E+02P x PIC 
Co-60 1332.49 N-6.86E+00 +- 8.99E+00 3.18E+01 x Y. 
Sb-124 1691.02 N-1.54E+Ol +- 2.34E+Ol 8.55E+Ol x 

MEASURED TOTAL: 1.99E+04 +- 8.98E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN,SUM or ESCAPE PEAKS 

===============================================:================================ 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 62.61 93.96 111 71 116 1903 1.10 Deleted 
5 80.48 121.00 5 34 S5 752 0.55 Deleted 
6 83.36 125.36 216 50 79 1253 1.16 Unknown 
8 89.18 134.16 242 44 67 1003 0.88 Unknown 
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-------------------------------------------------------------------------------

L5348-11 analyzed by emm1461 on 05/08/2003 
=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

10 98.70 148.57 -26 51 84 1253 0.98 Deleted 
11 104.55 157.42 15 48 79 1253 1. 06 Deleted 
12 128.62 193.84 97 62 101 1600 0.90 Deleted 
13 143.14 215.81 -93 56 94 1355 0.18 Deleted 
15 196.78 296.98 -93 64 106 1416 1. 35 Deleted 
17 218.07 329.18 16 46 76 981 0.35 Deleted 
20 251.62 379.95 -8 37 61 677 0.19 Deleted 
28 375.69 567.68 -39 35 59 551 1. 58 Deleted 
29 409.19 618.36 20 34 56 447 0.56 Deleted 
30 437.90 661.80 17 39 63 557 0.45 Deleted 
37 763.19 1l53.99 21 17 27 171 1. 05 Deleted 
39 785.67 1l88.01 9 25 41 278 0.48 Deleted 
41 802.55 1213.55 -3 24 40 220 0.52 Deleted 
48 1238.45 1873.10 15 27 43 268 1. 42 Deleted 
49 1377.56 2083.59 14 14 23 97 0.77 Deleted 
52 1588.38 2402.57 13 15 23 100 0.92 Deleted 
54 2104.21 3183.07 37 13 19 64 2.44 2615SEsc 

=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

58 59.54 89.32 64N 80 130 1554 1. 08 NET< CL 
LHRoi 

59 122.06 183.91 13N 43 70 985 1.13 NET< CL 
60 133.54 201.28 6N 42 69 948 1.14 NET< CL 
61 145.44 219.29 -96N 42 70 993 1.15 NET< CL 
62 264.65 399.66 -6N 36 59 634 1. 23 NET< CL 

LBase 
63 320.08 483.53 33N 31 51 475 1. 27 NET< CL 
64 364.48 550.71 4N 29 47 413 1. 30 NET< CL 
65 427.89 646.66 31N 27 43 346 1. 35 NET< CL 
66 433.93 655.80 -23N 26 44 358 1. 35 NET< CL 
67 477.59 721.86 28N 24 39 276 1. 38 NET< CL 
68 487.03 736.14 21N 24 38 272 1. 39 NET< CL 
69 497.08 751. 35 -8N 24 40 301 1. 39 NET< CL 
70 537.32 812.23 26N 26 41 293 1. 42 NET< CL 
71 604.70 914.19 lOON 100 164 642 1. 47 NET< CL 

PIC 
72 621. 84 940.12 30N 25 39 264 1. 48 NET< CL 
73 724.18 1094.97 -3536N 1794 2953 426 1. 55 NET< CL 

PIC 
74 765.79 1157.93 -13N 28 47 290 1. 58 NET< CL 

PIC 
75 810.76 1225.97 -14N 19 31 194 1. 61 NET< CL 
76 834.83 1262.39 34N 23 36 238 1. 62 NET< CL 
77 884.67 1337.80 -2N 20 32 195 1. 66 NET< CL 
78 1099.22 1662.43 -IN 18 30 163 1. 80 NET< CL 
79 1115.52 1687.10 22N 39 64 410 1. 82 NET< CL 

PIC 
80 1332.49 2015.39 -12N 16 27 129 1. 96 NET< CL 
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L5348-11 analyzed by emm1461 on 05/08/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

81 1691.02 2557.87 -7N 11 18 60 2.21 NET< CL 
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L5348-11 analyzed by emm1461 on 05/0S/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/07/2003 17:25:27 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . 1. 01E+03 Hrs 
Buildup Time ... O.OOE+OO Hrs Live Time . . 57104 Sec 
Sample Size . . . . . . . 1.S2E-01 kg Real Time .. 57122 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1277202.spc 

Detector #: 2 
Energy (keV)= 0.51 + 0.661*Ch + O.OOE+OO*ChA2 + 0.OOE+00*Ch A 3 05/07/2003 
FWHM(keV) 1.03 + 0.002*En + 6.5SE-04*En A 2 + 6.55E-04*En A 3 02/18/2003 

Where En = Sqrt(Energy in keV) 

Efficiency File: ....WTlSS002.EFF (Sand in a 4 oz. Jar: 1.6 glee) 
Eff.=1/[ 1.4ge-02*EnA-2.83e+00 + 1.3ge+02*EnA 8.08e-Ol] 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-11.LSE' 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
========================================:=====;================================ 
Tl-208 6.l4E+02 3.l4E+01 < 1.08E+02 5.27E+Ol 1.00E+OO MEAS + YES 
Pb-212 6.35E+02 1. 88E+01 < 4.29E+Ol 2.10E+01 1.OOE+OO MEAS + YES 
Pb-214 4.85E+02 2.05E+Ol < 6.82E+01 3.34E+01 1.OOE+OO MEAS + YES 
Th-234 5.52E+02 1. 40E+02 < 4.52E+02 2.23E+02 1.00E+00 MEAS + YES 
Ra-226 1. 12E+03 2.32E+02 < 7.46E+02 3. 68E-'-02 1.00E+OO MEAS + YES 
AcTh-228 6.04E+02 3.02E+Ol < 1.14E+02 5.52E+Ol 1.OOE+OO MEAS + YES 
Bi-214 4.49E+02 2.46E+Ol < 7.44E+Ol 3.63E+Ol 1.OOE+OO MEAS + YES 
Cs-137 4.87E+01 1. 04E+Ol < 3.22E+01 1.56E'ir01 9.97E-Ol MEAS + YES 
Bi-212 4.78E+02 8.20E+Ol < 2.49E+02 1.2lE+02 1.00E+OO MEAS + YES 
K-40 1.49E+04 3.0SE+02 < 3.S1E+02 1.S3E-02 1. OOE+OO MEAS + YES 
Am-241 3.20E+Ol 3.9SE+Ol < 1. 31E+02 6.4SE+01 1. OOE+OO NET YES 
Co-57 1.64E+OO 5.39E+OO < 1. SOE+01 8. 84E..,..OO 8.97E-Ol NET YES 
Ce-144 5.59E+OO 4.25E+Ol < 1.42E+02 6.97E+Ol 9.0lE-Ol NET YES 
Ce-141 -S.04E+Ol 2.17E+Ol < 7.48E+01 3.67E+Ol 4.04E-01 NET YES 
Se-75 -1.93E+00 1.14E+Ol < 3.85E+01 1. 8SE+01 7.82E-Ol NET YES 
Cr-5l 1.69E+02 1.61E+02 < 5.34E+02 2.60E+02 3.45E-Ol NET YES 
1-131 3.72E+Ol 2.6SE+02 < 9.04E+02 4.39E+02 2.55E-02 NET YES 
Sb-125 2.38E+Ol 2.06E+01 < 6.86E+01 3.32E-;.Ol 9.71E-01 NET YES 
Ag-10Bm -5.66E+OO 6.48E+OO < 2.24E+01 1. 08E~:-01 9.99E-01 NET YES 
Be-7 1.12E+02 9.59E+Ol < 3.l9E+02 1.54E+02 5.76E-01 NET YES 
La-140 1.12E+02 1. 27E+02 < 4.2SE+02 2.05E+02 9.97E-02 NET YES 
Ru-l03 -4.69E+OO 1. 43E+01 < 4.89E+01 2.37E+Ol 4.73E-01 NET YES 
Ba-140 2.76E+02 2.7lE+02 < 9.02E+02 4.37E+02 9.97E-02 NET YES 
Cs-134 3.09E+01 3.08E+Ol < 1.02E+02 5.03E":-01 9.62E-01 NET YES 
Ru-l06 9.91E+01 8.01E+01 < 2.66E+02 1.28E_c 02 9.23E-Ol NET YES 
Zr-95 -4.28E+03 2.17E+03 < 7.16E+03 3. 58E..,.03 6.31E-Ol NET YES 
Nb-95 -1. 08E+01 2.28E+Ol < 7.84E+01 3.81E+01 4.31E-Ol NET YES 
Co-58 -7.95E+00 1.04E+Ol < 3.66E+01 1. 75E+Ol 6.59E-Ol NET YES 
Mn-54 1.40E+01 9.30E+OO < 3.07E+Ol 1.48E+01 9.10E-01 NET YES 
Ag-110m -1.22E+OO 1.20E+01 < 4.12E+Ol 1.98E+Ol 8.89E-Ol NET YES 
Fe-59 -1.60E+OO 2.89E+Ol < 9.96E+01 4.76E+01 5.16E-01 NET YES 
Zn-65 2.30E+01 4.10E+Ol < 1.37E+02 6.69E+Ol 8.86E-Ol NET YES 
Co-60 -6.86E+00 8.99E+OO < 3.l8E+01 1.SlE+01 9.8SE-Ol NET YES 
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L5348-11 analyzed by emm1461 on 05/08/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
============================================:================================== 

Sb-124 -1.54E+Ol 2.35E+Ol < 8.55E+Ol 3.98E+Ol 6.13E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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----------------------
-----------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: L5348·12 
~~~~----------------

Count by Date: 
(if required) ------- ­

Client: Duratek Inc 
~~~~----------------

Delay Date: 
(if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-552 REF-X19581 

Collect Start Date/Time: 

Collect Stop DatelTime: 03-26-03 12:00 

Product: GAMMA SPECTROMETRY 

Required MDC{s) Cs-137,1100; Co-60, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soli 

_____g/mLDensity: Total Sample Weight: -------g
(if required) (if required) 

Total Sample Weight: Wet Weight:-----9 ------g(if required) 

Dry Weight: Aliquot Weight: -------9-----9 
Aliquot Weight: ---1-"1O:.;..d_,cJ__ 9 

Vegetation/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: --------9 

Volume:

Dry Weight: -----g 
Units: 

Aliquot Weight: -------9 
Sample Geometry: 


Work Group 10: Run ID: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatelTime: Det No.: 5 Spectrum No.: _\2_~_~_~D_<';'_s\~b?<!. I)")U ____ 

/ 

Counted by: ~ 
Recount DatelTime: DetNo.: ___ Spectrum No.: _______ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP 
Results Data Report 

Required MDC(s) , Co-60,38;Cs-137,1100; 

Sample Id LS348-12 Product GAMMA SPECTROMETRY 
Client Id BMA-E0200-SS2 Matrix SOOl Soil 
Site REF-X19581 
Comments 
Client 00435 Duratek Inc 
project OTHER ENVIRDN- DUR 
Start Date 
Collect Date 03/26/03 12: 00 

Parameter lJnits Numvalue Textvalue Datevalue 
=.~a==c;s=======_==_~=======_~==~================~==:=====_=======_============_==========================~= ==_=__ = __ = ______= ____ 
Sample Weight 1029 
Sample weight-Dry 9 
Aliquot Weight 1029 
FINAL WEIGHT kg .102 
Container WTIS 
LIBRARY SOlLA.LIB 
BACKGROUND EMPTY 
ACTIVITY UNITS pCi 
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-------------------------------------------------------------------------------

15348-12 analyzed by emm1461 on 05/09/2003 
******************************************************************************* 

SEEKER GAM M A A N A 1 Y SIS RES U 1 T S PS Version 1.7.9. 

Environmental 1aboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 


1SN: 15348-12 

Sample ID: SOI1/SED1 Duratek Inc 	 Code: 1296505 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 15:50:25 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.06E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs 1ive 'rime 70000 Sec 
Sample Size . . . . . . . 1.02E-001 kg Real 'rime . 70056 Sec 
Collection Efficiency. . .. 1.0000 spc. E'ile . .1296505.spc 

Detector #: 5 (Canberra SN 6953483 Inst-l Detector #5) 
Energy{keV)= -0.14 + 0.661*Ch +-2.41E-07*Ch A 2 + 8.09E-11*Ch A 3 05/09/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 0.00E+00*En A 3 02/28/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

================================================================================ 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 	 52.71 79.93 -16051 731 1221 18576 262.29 NET< C1 
Wide Pk 

2 63.22 95.82 198 62 99 1661 0.97 
3 74.81 113.34 878 68 101 1727 1. 47 a 
4 77.03 116.71 1164 59 78 1233 1. 05 b 
5 84.19 127.54 220 53 83 1278 1. 27 a 
6 87.16 132.02 428 49 73 1065 1. 03 b 
7 89.69 135.85 295 47 73 1065 1.17 c 
8 92.67 140.36 984 59 83 1278 1. 26 d 
9 99.13 150.13 48 32 51 639 0.59 e NET< C1 

10 127.90 193.63 -54 67 111 1826 0.91 NET< C1 
11 143.09 216.62 36 60 99 1545 0.42 NET< C1 
12 185.87 281. 32 620 61 92 1343 1. 21 
13 196.61 297.56 50 28 45 494 0.68 a 
14 198.38 300.24 188 62 100 1482 2.05 b Wide Pk 
15 204.93 310.14 79 40 64 823 1.17 c 
16 209.17 316.55 145 30 45 494 0.63 d 
17 238.57 361.02 2355 64 68 855 1. 23 a 
18 241. 64 365.66 455 56 85 1140 1. 64 b 
19 269.70 408.10 114 45 71 868 1. 22 
20 277.31 419.62 68 42 67 777 1. 56 
21 295.14 446.58 642 41 52 553 1.15 a 
22 299.76 453.57 104 42 67 775 1. 49 b 
23 328.00 496.28 55 45 73 855 0.61 NET< C1 
24 338.21 511.72 424 51 77 867 1. 33 
25 351.86 532.38 1095 52 67 701 1. 63 
26 405.76 613.91 43 26 42 349 1.17 a 
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L5348-12 analyzed by emm1461 on 05/09/2003 
=~============================================================================= 

PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
-------~----------------------------------------------------------------------~ 

27 409.05 618.89 97 34 54 489 1. 48 b 
28 462.81 700.20 107 29 45 374 1. 37 a 
29 468.27 708.46 41 18 28 187 0.74 b 
30 510.77 772.76 1891 60 68 633 2.32 Wide Pk 
31 558.36 844.75 29 38 61 522 0.55 NET< CL 
32 583.12 882.20 753 43 54 432 1. 56 
33 609.20 921.65 846 46 59 516 1. 50 
34 661.49 1000.76 209 34 50 435 1.11 
35 695.71 1052.52 52 36 58 516 2.02 NET< CL 
36 727.12 1100.04 151 36 56 462 1. 58 
37 767.68 1161.38 -30 26 44 350 1.14 NET< CL 
38 794.75 1202.33 71 20 30 192 1. 29 a 
39 803.12 1215.00 82 22 34 224 1. 47 b 
40 860.52 1301.82 66 31 49 368 2.12 
41 911.13 l378.39 458 33 41 274 1. 83 
42 933.65 1412.45 26 27 44 296 0.85 NET< CL 
43 964.71 1459.42 92 21 31 192 1. 56 a 
44 968.70 1465.47 312 29 38 246 1. 96 b 
45 1000.73 1513.91 -2 24 39 252 0.37 NET< CL 
46 1120.25 1694.69 154 29 42 294 1. 63 
47 1238.61 1873.69 77 30 48 336 2.01 
48 1377.75 2084.10 38 20 31 158 2.16 
49 1407.94 2129.74 -10 19 32 174 0.43 NET< CL 
50 1460.67 2209.47 3226 59 28 136 2.17 
51 1630.80 2466.66 50 18 27 108 2.88 
52 1730.07 2616.69 50 16 23 94 3.62 Wide Pk 
53 1764.60 2668.88 139 18 23 91 1. 82 
54 2104.35 3182.11 31 16 25 101 1. 42 
55 2203.48 3331.79 74 16 23 81 3.24 
56 2614.94 3952.60 365 22 19 56 2.82 
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L5348-12 analyzed by emm1461 on 05/09/2003 
**.***************************************************************************** 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . ... EMPTY05. BKG (BI<:G Framatome ANP) 

================================================================================ 
BACKGROUND SUBTRACT RESULTS 

=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 52.71 -16051 731 1221 -7520 796 1318 NET<CL 
2 63.22 198 62 99 10 66 109 NET<CL 
3 74.81 878 68 101 714 75 115 
4 77.03 1164 59 78 1067 62 87 
5 84.19 220 53 83 131 56 91 
6 87.16 428 49 73 346 54 83 
8 92.67 984 59 83 418 65 101 

11 143.09 36 60 99 -62 64 106 NET<CL 
12 185.87 620 61 92 240 67 107 
13 196.61 50 28 45 -164 38 66 NET<CL 
15 204.93 79 40 64 39 45 73 NET<CL 
16 209.17 145 30 45 102 36 58 
17 238.57 2355 64 68 2146 68 83 
21 295.14 642 41 52 510 48 69 
24 338.21 424 51 77 424 54 82 
25 351.86 1095 52 67 836 57 81 
30 510.77 1891 60 68 249 68 108 
31 558.36 29 38 61 -24 42 69 NET<CL 
32 583.12 753 43 54 661 47 64 
33 609.20 846 46 59 675 50 71 
36 727.12 151 36 56 126 39 61 
39 803.12 82 22 34 15 27 44 NET<CL 
40 860.52 67 31 49 64 33 53 
41 911.13 458 33 41 370 36 49 
44 968.70 312 29 38 278 32 45 
45 1000.73 -2 24 39 -42 27 46 NET<CL 
46 1120.25 154 29 42 122 31 47 
48 1377.75 38 20 31 29 22 34 NET<CL 
50 1460.67 3226 59 28 3084 61 40 
53 1764.60 139 18 23 101 21 30 
56 2614.94 365 22 19 251 24 29 
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L5348-12 analyzed by emm1461 on 05/09/2003 
*****~************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. ... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94» 

Library Match Resolution. . . . 2.00 I Decay Limit (Halflives) .. . .. 8.0 
Minimum Score .... .. 0.50 I Decay Correction.. . . .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=====================================================================~========= 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


3 74.81 714 Pb-212 415 5 of 6 100.00 1. 00 
Pb-214 152 5 of 7 98.65 0.99 
Tl-208 42 7 of 9 98.43 0.98 

4 77.03 326 Pb-214 272 5 of 7 98.65 0.99 Split 
59 77.03 740 Pb-212 740 5 of 6 100.00 1.00 AutoAdd 

5 84.19 131 Tl-208 23 7 of 9 98.43 1. 48 
6 87.16 346 Pb-212 404 5 of 6 100.00 1. 50 

Cd-109 1 of 1 100.00 1. 50 
7 89.69 295 Cd-l09 1 of 1 100.00 1. 50 
8 92.67 263 Th-234 1 of 2 58.74 0.59 Split 

58 92.67 156 AcTh-228 156 11 of 36 81. 55 0.82 AutoAdd 
12 185.87 240 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
14 198.38 188 Unknown 
16 209.17 102 AcTh-228 196 11 of 36 96.83 1. 47 

Np-239 o of 0 0.00 Decay 
17 238.57 2146 Pb-212 3073 5 of 6 100.00 1. 00 
18 241.64 455 Pb-214 222 5 of 7 100.00 1. 00 

La-140 1 of 15 0.40 0.00 LowScore 
19 269.70 114 AcTh-228 130 11 of 36 89.99 1. 40 
20 277.31 68 Tl-208 91 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 o of a 0.00 Decay 

21 295.14 510 Pb-214 1016 5 of 7 100.00 1. 00 
22 299.76 104 Pb-212 139 5 of 6 100.00 1. 50 
24 338.21 424 AcTh-228 337 11 of 36 88.50 1. 38 
25 351. 86 836 Pb-214 1734 5 of 7 100.00 1. 00 
26 405.76 43 Unknown 
27 409.05 97 AcTh-228 56 11 of 36 83.95 1. 34 
28 462.81 107 AcTh-228 107 11 of 36 88.50 1. 38 

Sb-125 1 of 8 13.67 0.14 LowScore 
29 468.27 41 Ba-140 1 of 7 0.36 0.50 
30 510.77 64 Annil 1 of 1 100.00 1. 50 Split 
57 510.77 185 TI-208 185 7 of 9 100.00 1.50 AutoAdd 
32 583.12 661 Tl-208 655 7 of 9 100.00 1. 50 
33 609.20 675 Bi-214 737 6 of 33 88.05 1. 38 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc o of 0 0.50 

34 661.49 209 Cs-137 1 of 1 100.00 1. 50 
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-------------------------------------------------------------------------------

L5348-12 analyzed by emm1461 on 05/09/2003 
==c==========~================================================================= 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


36 727.12 126 Bi-212 1 of 13 100.00 1. 00 

38 794.75 71 AcTh-228 75 11 of 36 88.50 1. 38 


Cs-134 1 of 9 46.67 0.47 LowScore 
40 860.52 64 Tl-208 73 7 of 9 100.00 1. 50 
41 911.13 370 AcTh-228 437 11 of 36 88.50 1. 38 
43 964.71 92 AcTh-228 73 11 of 36 88.50 1. 38 
44 968.70 278 AcTh-228 224 11 of 36 88.50 1. 38 

Sb-124 1 of 13 1. 04 0.01 LowScore 
46 1120.25 122 Bi-214 145 6 of 33 90.87 1. 41 
47 1238.61 77 Bi-214 52 6 of 33 84.22 1. 34 
50 1460.67 3084 K-40 1 of 1 100.00 1. 50 
51 1630.80 50 AcTh-228 18 11 of 36 81.55 1. 32 
52 1730.07 50 Bi-214 20 6 of 33 78.21 1. 28 
53 1764.60 101 Bi-214 108 6 of 33 90.87 1. 41 
54 2104.35 31 2615SEsc 0 of 0 0.50 
55 2203.48 74 Bi-214 28 6 of 33 75.74 1. 26 
56 2614.94 251 Tl-208 259 7 of 9 100.00 1. 50 
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L5348-12 analyzed by enun1461 on 05/09/2003 
******************************************************************************* 
'SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Ganuna Isotopic Analysis 


*********************************************~,********************************* 

LSN: L5348-1~~ 

Sample ID: SOIL/SEDI Duratek Inc Code: 1296505 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 15:50:25 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.06e+003 Hrs 
Buildup Time .. O.OOe+OOO Hrs Live Time . . 70000 Sec 
Sample Size . . 1. 02e-001 kg Real Time . . 70056 Sec 
Collection Efficiency 1.0000 Spectrum File .1296505.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 5 (Canberra SN 6953483 Inst-1 Detector #5) 
Efficiency File: WTlSSOOS.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=1/[5.28E-03*En A -3.33E+00 + 1.03E+02*EnA 7.42E-01] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-12.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 6.58E+02 +- 2.09E+01 * 
74.81 I. D. 
77.12 1. D. · · · 
87.30 I. D. · · 

238.63 6.S9E+02 +- 2.10E+01 5.16E+01 +* 
300.09 4.91E+02 +- 1.99E+02 6.48E+02 + 

Pb-214 Average:x 4.31E+02 +- 2.22E+01 *· · 
77.11 I. D. · · · · · 

241. 98 8.41E+02 +- 1. 03E+02 3.19E+02 +* 
295.21 4.22E+02 +- 3.96E+Ol 1.17E+02 +* 
351. 92 4.05E+02 +- 2.77E+01 8.01E+01 +* 

Tl-208 Average:x 5.64E+02 +- 3.l7E+01 . · · * 
84.90 1.D. · · · 

277.35 4.24E+02 +- 2.61E+02 8.58E:+02 + 
510.84 1. D. · · · · 
583.14 S.72E+02 +- 4.05E+01 1.141<::+02 +* 
860.37 S.02E+02 +- 2.61E+02 8.531<::+02 + 

2614.66 5.58E+02 +- 5.32E+01 1.37E+02 +* 
Cd-109 88.03 1. D. · · · · 
Th-234 92.59 5.89E+02 +- 2.53E+02 8.31E+02 + 
Ra-226 186.22 8.59E+02 +- 2.39E+02 7.73E+02 +* 
AcTh-228 Average:x 5.37E+02 +- 3.07E+01 *· 

209.28 2.91E+02 +- 1.04E+02 3.37]8+02 + 
270.23 4.73E+02 + 1.85E+02 6.03E+02 + 
338.32 6.S2E+02 +- 8.27E+01 2.55E+02 +* 
409.51 9.20E+02 +- 3.22E+02 1.04E+03 + 
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L5348-12 analyzed by emm1461 on 05/09/2003 
=~============================================================================= 

MEASURED or MDA CONCENTRATIONS 
=======================~==============================:======================== 

N 
ENERGY E Concentration 

Nuclide ( keY) (pCi/kg MDA Flags Notes MDC 

463.00 5.38E+02 +- 1. 47E+02 4.65E+02 +* 
794.70 5.09E+02 +- 1.44E+02 4.51E+02 +* 
911. 07 4.87E+02 +- 4.68E+Ol 1.33E+02 +* 
964.60 6.73E+02 +- 1.55E+02 4.75E+02 +* 
969.11 6.38E+02 +- 7.32E+01 2. 11E+02 +* 

1630.40 1.51E+03 +- 5.39E+02 1. 71E+03 + 
93.35 1. D. • • 


Ba-140 537.32 N 3.31E+02 +- 3.09E+02 6.37E+02 x 

467.57 1. D. 

Annil 511.00 1.66E+Ol +- 3.03E+Ol 1.00E+02 + 
Bi-214 Average:x 4.02E+02 +- 2.58E+Ol * 

609.31 3.94E+02 +- 2.94E+01 8.44E+Ol +* 
1120.29 3.42E+02 +- 8.66E+01 2.74E+02 +* 
1238.11 5.93E+02 +- 2.33E+02 7.55E+02 + 
1729.59 9.76E+02 +- 3.09E+02 9.63E+02 +* 
1764.49 3.80E+02 +- 7.75E+01 2.33E+02 +* 
2204.22 1.05E+03 +- 2.31E+02 6.85E+02 +* 

Cs-137 661.65 7.06E+01 +- 1. 14E+01 3.48E+01 +* 

Bi-212 727.17 3.30E+02 +- 1. 01E+02 3.24E+02 +* 

K-40 1460.81 1.49E+04 +- 2.94E+02 4.04E+02 +* 

Am-241 59.54 N 6.97E+01 +­ 3.55E+Ol 1.16E+021 x lbase 

Co-57 122.06 N-2.16E+00 +­ 6.40E+00 2.15E+Ol x 

Ce-144 133.54 N 7.14E-Ol +­ 4.43E+Ol 1. 49E+02 x 

Ce-141 145.44 N 4.51E+00 +­ 2.72E+Ol 9.09E+01 x 

Se-75 264.65 N 1.59E+Ol +­ 1.24E+Ol 4.11E+011 x Ibase 

Cr-51 320.08 N-9.40E+01 +­ 1.82E+02 6.18E-"02 x 

1-131 364.48 N-3.50E+02 +­ 3.38E+02 1.16E+03 x 

Sb-125 427.89 N 1.39E+Ol +­ 2.09E+Ol 6.98E+01 x 


433.93 N-2.97E+00 +­ 7.56E+00 2.57E+Ol x
Ag-108m 
Be-7 477.59 N 2.26E+02 +­ 1.16E+02 3.78E+02 x 

La-l40 487.03 N-1.64E+02 +­ 1.66E+02 5.69E+02 x 

Ru-l03 497.08 N 7.73E+00 +­ 1. 64E+Ol 5.52E+01 x 

Cs-134 604.70 N 7.89E+00 +­ 9.03E+00 3.01E+Oll x Ibase 

Ru-l06 621. 84 N 1.83E+01 +­ 8.33E+Ol 2.81E+02 x 

Zr-95 724.18 N-9.79E+01 +­ 4.19E+01 1. 49E+02L x LHROI 

Nb-95 765.79 N 3.48E+01 +­ 1. 98E+Ol 6.49E+Ol x 

Co-58 810.76 N-4.68E+00 +­ 1. 16E+Ol 3.98E+01 x 

Mn-54 834.83 N 1.88E+00 +­ 9.42E+00 3.19E+Ol x 

Ag-llOm 884.67 N 8.33E+00 +­ 1.22E+Ol 4.09E+Ol x 

Fe-59 1099.22 N 1.48E+Ol +­ 3.27E+Ol 1.10E+02 x 

Zn-65 1115.52 N 4. 72E+Ol +­ 3.92E+01 1.30E+02P x PIC 

Co-60 1332.49 N 2.89E+00 + 8.18E+00 2.79E+Ol x Y. 


Sb-124 1691. 02 N 1.96E+Ol +- 2.37E+01 8.07E+01 x 


MEASURED TOTAL: 1.94E+04 +- 1.06E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 
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L5348-12 analyzed by emm1461 on 05/09/2003 
==~=============;=============================================================== 

UNKNOWN/SUM or ESCAPE PEAKS 
==============================================:================================= 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 


# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 52.71 79.93 -7520 796 1318 18576 262.29 Deleted 
2 63.22 95.82 10 66 109 1661 0.97 Deleted 
9 99.13 150.13 48 32 51 639 0.59 Deleted 

10 127.90 193.63 -55 67 111 1826 0.91 Deleted 
11 14 3.09 216.62 62 64 106 1545 0.42 Deleted 
13 196.61 297.56 -164 38 66 494 0.68 Deleted 
14 198.38 300.24 188 62 100 1482 2.05 Unknown 
15 204.93 310.14 39 45 73 823 1.17 Deleted 
23 328.00 496.28 55 45 73 855 0.61 Deleted 
26 405.76 6l3.91 43 26 42 349 1.17 Unknown 
31 558.36 844.75 -24 42 69 522 0.55 Deleted 
35 695.71 1052.52 52 36 58 516 2.02 Deleted 
37 767.68 1161.38 -30 26 44 350 1.14 Deleted 
39 803.12 1215.00 15 27 44 224 1. 47 Deleted 
42 933.65 1412.45 26 27 44 296 0.85 Deleted 
45 1000.73 1513.91 -42 27 46 253 0.37 Deleted 
48 1377.75 2084.10 29 22 34 158 2.16 Deleted 
49 1407.94 2129.74 -10 19 32 174 0.43 Deleted 
54 2104.35 3182.11 31 16 25 101 1. 42 2615SEsc 

=============================================================================== 
NET/MDA PEAK RESULTS 

==============================================;================================= 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

---------------------------------------------_._-------------------------------­
60 59.54 90.26 88N 45 72 1038 1.13 LBase 
61 122.06 184.81 -16N 47 78 955 1.18 NET< CL 
62 133.54 202.17 IN 41 68 933 1.19 NET< CL 
63 145.44 220.17 8N 48 79 1162 1. 20 NET< CL 
64 264.66 400.48 50N 39 63 737 1. 28 NET< CL 

LBase 
65 320.09 484.32 -18N 35 58 617 1. 32 NET< CL 
66 364.49 551.49 -33N 32 53 523 1. 36 NET< CL 
67 427.91 647.42 19N 29 46 397 1. 40 NET< CL 
68 433.95 656.56 -13N 32 53 488 1. 41 NET< CL 
69 477.62 722.61 59N 30 48 387 1. 44 
70 487.06 736.89 -29N 29 49 414 1. 44 NET< CL 
71 497.11 752.10 14N 29 47 375 1. 45 NET< CL 
72 537.36 812.98 30N 28 45 350 1. 48 NET< CL 
73 604.76 914.94 28N 31 51 445 1. 52 NET< CL 

LBase 
74 621.78 940.67 6N 27 45 343 1. 54 NET< CL 
75 724.15 1095.55 -86N 37 64 382 1. 61 NET< CL 

LHRoi 
76 765.78 1158.52 45N 26 41 304 1. 63 
77 810.78 1226.58 -9N 22 37 252 1. 66 NET< CL 
78 834.86 1263.01 5N 25 41 310 1. 68 NET< CL 
79 884.73 1338.45 15N 22 35 232 1. 71 NET< CL 
80 1099.20 1662.84 10N 22 36 225 1. 86 NET< CL 
81 1115.51 1687.52 50N 41 67 457 1. 87 NET< CL 

PIC 
82 1332.49 2015.66 6N 17 27 143 2.01 NET< CL 
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L?348-12 analyzed by emm1461 on 05/09/2003 
=============================================================================== 

NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

83 1691.05 2557.73 ION 12 19 68 2.25 NET< CL 
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L5348-12 analyzed by emm1461 on 05/09/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 
Environmental Laboratory 

Environmental Gamma Isotopic Analysis 
********************************************~,********************************** 

Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/09/2003 15:50:25 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1. 06E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .. 70000 Sec 
Sample Size .. .... 1.02E-01 kg Real Time . . 70056 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1296505.spc 

Detector #: 5 
Energy(keV)= -0.14 + 0.661*Ch + -2.41E-07*Ch A 2 + -2.41E-07*Ch A 3 05/09/2003 
FWHM(keV) 1.06 + 0.004*En + 6.14E-04*EnA2 + 6.14E-04*En A3 02/28/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT1SS005.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=1/[ 5.28e-03*EnA-3.33e+00 + 1.03e+02*EnA 7.42e-01J 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-12.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Pb-212 6.58E+02 2.09E+Ol < 5.16E+01 2.54E+01 1.00E+00 MEAS + YES 
Pb-214 4.31E+02 2.22E+01 < 8.01E+Ol 3.94E:+01 1. OOE+OO MEAS + YES 
Tl-208 5.64E+02 3.18E+01 < 1.14E+02 5.57E+01 1.00E+OO MEAS + YES 
Th-234 5.89E+02 2.53E+02 < 8.31E+02 4.13E+02 1. OOE+OO MEAS + YES 
Ra-226 8.59E+02 2.39E+02 < 7.73E+02 3.82E+02 1.00E+OO MEAS + YES 
AcTh-228 5.36E+02 3.07E+01 < 1. 33E+02 6.48E+01 1.00E+00 MEAS + YES 
Ba-140 3.30E+02 3.09E+02 < 6.37E+02 3.04E+02 8.94E-02 NET YES 
Annil 1.66E+Ol 3.03E+01 < 1. OOE+02 4.98E+01 9.19E-01 MEAS + YES 
Bi-214 4.02E+02 2.58E+01 < 8.44E+01 4.14E+01 1.OOE+OO MEAS + YES 
Cs-137 7.06E+01 1.14E+01 < 3.48E+01 1.69E+01 9.97E-Ol MEAS + YES 
Bi-212 3.30E+02 1.01E+02 < 3.24E+02 1.58E+02 1.OOE+OO MEAS + YES 
K-40 1.49E+04 2.94E+02 < 4.04E+02 1.95E+02 1.00E+OO MEAS + YES 
Am-241 6.97E+01 3.55E+01 < 1.16E+02 5.71E+01 1.00E+OO NET YES 
Co-57 -2.16E+OO 6.40E+OO < 2.15E+01 1. 06E+01 8.92E-Ol NET YES 
Ce-144 7.14E-Ol 4.43E+01 < 1.49E+02 7.29E+Ol 8.97E-Ol NET YES 
Ce-141 4.51E+OO 2.72E+Ol < 9.09E+01 4.47E+Ol 3.87E-01 NET YES 
Se-75 1.59E+Ol 1.24E+Ol < 4.11E+Ol 2.01E+Ol 7.73E-Ol NET YES 
Cr-51 -9.40E+Ol 1.82E+02 < 6.18E+02 3.02E+02 3.28E-Ol NET YES 
I 131 3.50E+02 3.38E+02 < 1.16E+03 5.65E+02 2.15E-02 NET YES 
Sb-125 1.39E+Ol 2.09E+Ol < 6.98E+01 3.39E+Ol 9.70E-Ol NET YES 
Ag-108m -2.96E+OO 7.56E+OO < 2.57E+01 1.25E+01 9.99E-Ol NET YES 
Be-7 2.26E+02 1.16E+02 < 3.78E+02 1.84E+02 5.61E-01 NET YES 
La-l40 -1.64E+02 1.66E+02 < 5.69E+02 2.77E+02 8.94E-02 NET YES 
Ru-103 7.73E+OO 1. 64E+01 < 5.52E+Ol 2.68E+01 4.56E-01 NET YES 
Cs-134 7.89E+OO 9.03E+OO < 3.01E+01 1.46E+01 9.60E-01 NET YES 
Ru-106 1. 83E+01 8.33E+01 < 2.81E+02 1. 36E+02 9.19E-01 NET YES 
Zr-95 -9.79E+01 4.19E+Ol < 1.50E+02 7.32E+01 6.17E-01 NET YES 
Nb-95 3.48E+Ol 1.98E+01 < 6.49E+01 3.14E+01 4.14E-01 NET YES 
Co-58 -4.68E+OO 1.16E+01 < 3.98E+01 1. 92E+01 6.46E-01 NET YES 
Mn-54 1.88E+00 9.42E+OO < 3.19E+01 1.54E+01 9.06E-01 NET YES 
Ag-llOm 8.33E+OO 1.21E+01 < 4.08E+01 1.97E+01 8.84E-01 NET YES 
Fe-59 1.48E+01 3.27E+01 < 1.10E+02 5.32E+01 5.01E-Ol NET YES 
Zn-65 4.72E+Ol 3.92E+Ol < 1.30E+02 6.35E+01 8.81E-01 NET YES 
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---------------------------

L5348-12 analyzed by emm1461 on 05/09/2003 
Activlty Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 
Co-60 2.89E+00 8.18E+00 < 2.79E+Ol 1.33E+Ol 9.84E-Ol NET YES 
Sb-124 1.96E+Ol 2.37E+Ol < 8.07E+Ol 3.77E+Ol 5.99E-Ol NET YES 

PERFORMED BY: 

REVIEWED BY: __________________________ 

Page 011 



----------------------
---------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: ...::;L:.;:5:..;:3,.::.;48::...•..:.13=--_________ 	 Count by Oate: ________ 
(if required) 

Client: 	 Ouratek Inc Delay Date: 
~~~~-------------- (if required) 

Project: OTHER ENVIRON-OUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-592 REF-X 19582 

Collect Start OatefTime: 

Collect Stop OatefTime: 03-26-0312:00 

Product: GAMMA SPECTROMETRY 

Required MOC{s) CS-137,1100; Co-60, 38 

CHEMISTRY INFORMATION 

Liquid Data 	 Solid/Sediment/Soil 

______ g/mLDensity: 	 Total Sample Weight: -----9
(if required) (if required) 

Total Sample Weight: Wet Weight:-----g 	 -----g(if required) 

Dry Weight: Aliquot Weight: 	 ------9-------g 
Aliquot Weight: 

Vegetation/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:

Dry Wei9ht: --------9 

Units: 

Aliquot Wei9ht: ------9 

Sample Geometry: 


Work Group 10: Run ID: 


COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count OatefTime: ~h[r~Q{1? I DetNo.:~ Spectrum No.: __( _71_1_1._o q 

Counted by: ~ 

Recount DatefTime: DetNo.: ____ Spectrum No.: ______ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP 
Results Data Report 

Required MDC(s) , Co-60,38;CS-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5348-13 
BMA-E0200-592 
REF-X19582 

00435 Duratek Inc 
OTHER ENVIRON-DUR 

: 03/26/03 12:00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

155.1 

155.1 
.1551 

IiTlS 
SOlLA.LIB 
EMPTY 
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L5348-13 analyzed by emm1461 on 05/07/2003 
*********************************************.,********************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 


LSN: L5348-13 / 
Sample 10: SOIL/SEDI Duratek Inc Code: 1277204 

,/ 

Sampling Start: 03/26/2003 12: 00: 00 Y Counting Start: 05/07/2003 17:30:34 
Sampling Stop: 03/26/2003 12:00:00 I Decay Time. 1.01E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs I Live Time 56834 Sec 
Sample Size .. .... 1. SSE-DOl kg I Real Time . 56853 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File. .1277204.spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy(keV)= 0.40 + 0.662*Ch + 0.00E+00*Ch A 2 + 0.00E+00*Ch A 3 05/07/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 0.00E+00*En A 3 02/24/2003 

Where En = Sqrt(Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
----------------------------------------------~---------------------------------

1 63.02 94.66 373 56 86 1375 0.96 
2 74.60 112.18 797 48 63 893 0.94 a HiResid 
3 76.94 115.71 963 50 63 893 0.82 b HiResid 
4 79.01 118.84 22 25 40 447 0.50 c NET< CL 

HiResid 
5 83.96 126.32 210 41 63 893 0.92 d HiResid 
6 87.01 130.93 424 50 74 1117 1. 03 e HiResid 
7 89.69 134.98 285 42 63 893 0.90 f HiResid 
8 92.57 139.33 1048 61 85 1340 1.19 g HiResid 
9 105.01 158.15 4 58 95 1420 0.06 NET< CL 

10 143.95 217.01 32 51 83 1185 0.45 NET< CL 
11 154.47 232.91 21 54 89 1241 0.46 NET< CL 
12 179.56 270.84 29 35 57 662 1.17 a NET< CL 
13 185.72 280.15 570 42 57 662 1. 09 b 
14 197.22 297.54 16 40 66 802 0.29 NET< CL 
15 209.17 315.60 132 49 79 993 1. 23 
16 238.36 359.73 1687 52 53 558 1. 00 a HiResid 
17 241.47 364.42 321 41 60 669 1. 29 b HiResid 
18 257.98 389.39 37 34 54 543 1. 01 NET< CL 
19 269.39 406.64 92 30 46 429 1. 02 a 
20 270.45 408.24 72 21 32 258 0.69 b 
21 277.12 418.33 26 33 53 522 0.56 NET< CL 
22 294.97 445.31 532 35 43 372 1.12 a 
23 299.99 452.89 99 28 43 372 1.13 b 
24 327.69 494.77 26 33 54 494 0.34 NET< CL 
25 338.19 510.65 304 37 54 494 1. 20 
26 351.69 531.05 895 43 51 446 1. 24 
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-------------------------------------------------------------------------------

L5348-13 analyzed by emm1461 on 05/07/2003 
=============================================:================================== 

PEAK SEARCH RESULTS 

================================================================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

27 462.33 698.31 82 32 51 382 1. 39 
28 510.73 771.47 978 44 51 367 2.34 Wide Pk 
29 558.09 843.07 19 29 46 318 0.82 NET< CL 
30 583.04 880.78 528 33 40 249 1. 46 
31 609.15 920.25 738 39 46 312 1. 41 
32 661. 38 999.21 76 28 44 280 0.94 
33 726.98 1098.38 102 24 35 196 1. 74 
34 794.81 1200.92 46 18 28 158 0.99 
35 860.45 l300.14 60 21 31 172 1. 33 
36 910.94 1376.48 404 28 31 159 1. 89 
37 933.15 1410.05 48 22 34 186 1. 27 
38 968.90 1464.10 154 24 35 208 1.14 
39 1001.22 1512.96 34 20 32 169 1. 62 
40 1120.30 1692.97 153 25 36 202 1. 65 
41 1377.58 2081. 89 25 15 24 87 2.21 
42 1407.83 2127.63 10 14 23 91 1. 05 NET< CL 
43 1460.76 2207.64 2374 50 22 79 2.29 
44 1764.69 2667.09 114 16 19 60 2.21 
45 2102.62 3177.95 46 13 18 48 3.43 
46 2203.65 3330.67 18 10 15 38 1. 57 
47 2614.53 3951. 82 186 16 13 28 2.39 
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L5348-13 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEEKER B A C K G R 0 UNO SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . . EMPTY04.BKG (BKG Framatome ANP) 

=============================================.:================================= 
BACKGROUND SUBTRACT RESULTS 

=============================================:================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.02 373 56 86 62 59 97 NET<CL 
2 74.60 797 48 63 690 51 71 
3 76.94 963 50 63 840 52 70 
5 83.96 210 41 63 118 44 70 
6 87.01 424 50 74 369 51 79 
7 89.69 285 42 63 204 43 67 
8 92.57 1048 61 85 416 64 100 

10 143.95 32 51 83 -45 53 88 NET<CL 
13 185.72 570 42 57 249 47 72 
14 197.22 16 40 66 -40 43 71 NET<CL 
16 238.36 1687 52 53 1432 54 64 
17 241.47 321 41 60 259 43 66 
19 269.39 92 30 46 67 34 54 
22 294.97 532 35 43 459 37 50 
23 299.99 99 28 43 72 32 51 
25 338.19 304 37 54 279 39 59 
26 351.69 895 43 51 731 45 60 
27 462.33 82 32 51 67 35 55 
28 510.73 978 44 51 169 49 77 
29 558.09 19 29 46 11 30 49 NET<CL 
30 583.04 528 33 40 436 35 47 
31 609.15 738 39 46 649 41 53 
33 726.98 102 24 35 87 26 39 
36 910.94 404 28 31 359 29 36 
38 968.90 154 24 35 143 26 38 
39 1001.22 34 20 32 23 22 35 NET<CL 
40 1120.30 153 25 36 139 26 38 
43 1460.76 2374 50 22 2291 51 29 
44 1764.69 114 16 19 92 17 22 
47 2614.53 186 16 13 124 17 21 

Page 003 



L5348-13 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. .. 2.00 I Decay Limit (Halflives) .... 8.0 
Minimum Score. . . 0.50 I Decay Correction. . . ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.60 690 Pb-212 425 5 of 6 100.00 1. 00 
Tl-208 25 7 of 9 96.39 0.96 
Pb-214 207 5 of 7 97.33 0.97 
Tl-208 44 7 of 9 96.39 0.96 

3 76.94 840 Pb-212 713 5 of 6 100.00 1. 50 
Tl-208 44 7 of 9 96.39 0.96 
Pb-214 363 5 of 7 100.00 1. 00 

5 83.96 118 Tl-208 22 7 of 9 96.39 1. 46 
6 87.01 3 Cd-l09 1 of 1 100.00 1.50 Split 

50 87.01 367 Pb-212 367 5 of 6 100.00 1.50 AutoAdd 
7 89.69 204 Cd-109 1 of 1 100.00 1. 50 
8 92.57 247 Th-234 1 of 2 58.74 0.59 Split 

49 92.57 169 AcTh-228 169 8 of 36 73.51 0.74 AutoAdd 
13 185.72 249 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 100.00 1. 00 
15 209.17 132 AcTh-228 166 8 of 36 90.93 1. 41 

Np-239 o of a 0.00 Decay 
16 238.36 1432 Pb-212 1631 5 of 6 100.00 1. 50 
17 241. 47 259 Pb-214 211 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
19 269.39 67 Unknown 

AcTh-228 114 8 of 36 92.70 1.43 Matched 
20 270.45 72 AcTh-228 114 8 of 36 92.70 1. 43 
22 294.97 459 Pb-214 564 5 of 7 100.00 1. 50 
23 299.99 72 Pb-212 94 5 of 6 100.00 1. 50 
25 338.19 279 AcTh-228 291 8 of 36 80.52 1. 31 
26 351. 69 731 Pb-214 942 5 of 7 100.00 1. 50 
27 462.33 67 AcTh-228 85 8 of 36 92.70 1. 43 

Sb-125 1 of 8 13.67 0.64 
28 510.73 46 Annil 1 of 1 100.00 1.50 Split 
48 510.73 122 Tl-208 122 7 of 9 97.07 1.47 AutoAdd 
30 583.04 436 Tl-208 420 7 of 9 97.07 1. 47 
31 609.15 649 Bi-214 689 6 of 33 86.52 1. 37 

Ru-103 1 of 2 5.92 0.06 LowScore 
1120SEsc o of 0 0.50 

32 661. 38 76 Cs-137 1 of 1 100.00 1. 50 
33 726.98 87 Bi-212 1 of 13 100.00 1. 00 
34 794.81 46 AcTh-228 56 8 of 36 85.62 1. 36 

Cs-134 1 of 9 46.67 0.97 
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L5348-13 analyzed by errun1461 on 05/07/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

===================================-=========~;================================= 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 

-------------~-----------------------------------------------------------------

35 860.45 60 Tl-208 45 7 of 9 97.07 1. 47 
36 910.94 359 AcTh-228 252 8 of 36 80.52 1. 31 
37 933.15 48 Bi-214 31 6 of 33 81.18 1. 31 
38 968.90 143 AcTh-228 174 8 of 36 85.62 1. 36 

Sb-124 1 of 13 1. 04 0.01 LowScore 
40 1120.30 139 Bi-214 125 6 of 33 86.52 1. 37 
41 1377.58 25 Bi-214 29 6 of 33 86.52 1. 37 
43 1460.76 2291 K-40 1 of 1 100.00 1. 50 
44 1764.69 92 Bi-214 88 6 of 33 86.52 1. 37 
45 2102.62 46 2615SEsc 0 of 0 0.50 
46 2203.65 18 Bi-214 23 6 of 33 89.07 1. 39 
47 2614.53 124 Tl-208 144 7 of 9 97.07 1. 47 
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LS348-13 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-13 

Sample ID: SOIL/SEDI Duratek Inc Code: 1277204 

Sampling start: 03/26/2003 12:00:00 Counting Start: 05/07/2003 17:30:34 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.01e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 56834 Sec 
Sample Size . . 1.SSe-001 kg Real Time .. 56853 Sec 
Collection Efficiency 1.0000 Spectrum File .1277204.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 4 (Canberra sn 10923050 det#4) 
Efficiency File: WT1SS004.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=1/[2.12E-02*En~-2.69E+00 + 1.61E+02*EnA 8.72E-01] 02/09/1998 

Library File: ...... SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-13.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-2l2 Average:x 4.63E+02 +- 1. 74E+01 * 
74.81 1.D. 
77.12 I. D. 
87.30 1. D. 

238.63 4.64E+02 +- 1. 75E+01 4.21E+01 +* 
300.09 3.69E+02 +- 1.64E+02 5.35E+02 + 

Tl-208 Average:x 4.32E+02 +- 2.96E+01 * 
84.90 1. D. · · · 


510.84 1. D. .· · · 
583.14 4.45E+02 +- 3.60E+01 9.84E+Ol +* 
860.37 5.79E+02 +- 2.00E+02 6.3SE+02 + 

2614.66 3.94E+02 +- 5.36E+01 1.41E+02 +* 
Cd-109 88.03 1. D. . .· 
Th-234 92.59 4.62E+02 +- 2.09E+02 6.86E+02 + 
Ra-226 186.22 9.09E+02 +- 1.71E+02 5.38E+02 +* 
AcTh-228 Average:x 4.88E+02 +- 3.06E+01 *· · · 
209.28 3.91E+02 +- 1. 47E+02 4.78E+02 + 

270.23 3.20E+02 +- 9.51E+01 2.99E+02 +* 
338.32 4.72E+02 +- 6.68E+01 2.04E+02 +* 
463.00 3.86E+02 +- 1.98E+02 6.50E+02 + 
794.70 4.00E+02 +- 1.62E+02 5.21E+02 + 
911.07 5.91E+02 +- 4.74E+Ol 1.22E+02 +* 
969.11 4.13E+02 +- 7.48E+01 2.26E+02 +* 

93.35 1. D. .· · · 
Pb-214 Average:x 4.04E+02 +- 1.91E+Ol · *· . 

241. 98 5.06E+02 +- 8.42E+01 2.63E+02 +* 
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--------------------------------------------------------- ----------------------

15348-13 analyzed by emm1461 on 05/07/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
================================================================================ 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

295.21 4.11E+02 +- 3.34E+Ol 9.23E+01 +* 
351.92 3.92E+02 +- 2.43E+01 6.57E+Ol +* 

Annil 511.00 1.37E+01 +- 2.53E+Ol 8.38E+01 + 
Bi-214 Average:x 4.55E+02 +- 2.55E+Ol * 

609.31 4.50E+02 +- 2.85E+01 7 . 54E~+01 +* 
934.06 6.92E+02 +- 3.13E+02 1.02E+03 + 

1120.29 5.01E+02 +- 9.45E+Ol 2.88E+02 +* 
1377.67 4.03E+02 +- 2.41E+02 7.92E+02 + 
1764.49 4.74E+02 +- 8.52E+01 2.43E+02 +* 
2204.22 3.57E+02 +- 1.95E+02 6.31E+02 + 

Cs-137 661. 65 3.06E+01 +- 1.13E+01 3.65£+01 + 
Bi-212 727.17 2.75E+02 +- 8.10E+01 2.57E+02 +* 
K-40 1460.81 1.48E+04 +- 3.29E+02 3.95E+02 +* 
Am-241 59.54 N-3.65E+00 +- 2.09E+01 7.01£+011 x lbase 
Co-57 122.06 N 2.14E+00 +- 4.95E+00 1.66£+01 x 
Ce-144 133.54 N 2.58E+01 +- 3.89E+01 1.30E+02 x 
Ce-141 145.44 N-3.36E+00 +- 2.11E+01 7.10E+01 x 
Se-75 264.65 N 7.84E+00 +- 9.49E+00 3.17E+Ol1 x lbase 
Cr-51 320.08 N 2.23E+02 +- 1. 52E+02 5.03E+02 x 
1-131 364.48 N 1. 09E+02 +- 2.70E+02 9.08E+02 x 
Sb-125 427.89 N 1.66E+01 +- 1.95E+01 6.52E+01 x 
Ag-I08m 433.93 N-1.01E+Ol + 6.15E+00 2.16E+01 x 
Be-7 477.59 N-4.33E+00 +- 9.51E+01 3.25E+02 x 
La-140 487.03 N 2.50E+02 +- 1.21E+02 3.93E+02 x 
Ru-l03 497.08 N-1.28E+01 +- 1.36E+Ol 4.76E+Ol x 
Ba-140 537.32 N-2.31E+Ol +- 2.25E+02 7.73E+02 x 
Cs-134 604.70 N 3.62E+01 +- 3.29E+Ol 1.08E+02P x PIC 
Ru-l06 621. 84 N-1. 98E+02 +- 8.12E+01 2.91E+02 x 
Zr-95 724.18 N-2.79E+Ol +- 4.31E+01 1. 48E+02L x LHROI 
Nb-95 765.79 N 3.86E+00 +- 1. 76E+01 6.01E+Ol x 
Co-58 810.76 N-1.93E+Ol +- 1.09E+01 3.93E+01 x 
Mn-54 834.83 N 3.36E+00 +- 8.20E+00 2.79E+Ol x 
Ag-110m 884.67 N 6.19E+00 +- 1.20E+01 4.08E+Ol x 
Fe-59 1099.22 N-2.76E+Ol +- 3.35E+01 1.18E+02 x 
Zn-65 1115.52 N-2.15E+01 +- 4.29E+01 1.45E+02P x PIC 
Co-60 1332.49 N 4.83E-01 +- 9.03E+00 3.14E+01 x Y. 
Sb-124 1691.02 N-3.90E+01 +- 2.51E+01 9.59E+Ol x 

MEASURED TOTAL: 1.87E+04 +- 9.48E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

===========================~====~============================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) F1AG 

=============================================================================== 
1 63.02 94.66 62 59 97 1375 0.96 Deleted 
4 79.01 118.84 22 25 40 447 0.50 Deleted 
9 105.01 158.15 4 58 95 1420 0.06 Deleted 

10 143.95 217.01 -45 53 88 1185 0.45 Deleted 
11 154.47 232.91 21 54 89 1241 0.46 Deleted 
12 179.56 270.84 29 35 57 662 1.17 Deleted 
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-------------------------------------------------------------------------------

L5348-13 analyzed by emm1461 on 05/07/2003 
=================:========;===================================================== 

UNKNOWN/SUM or ESCAPE PEAKS 
==============================================:================================= 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

14 197.22 297.54 -40 43 71 802 0.29 Deleted 
18 257.98 389.39 37 34 54 543 1. 01 Deleted 
19 269.39 406.64 67 34 54 429 1. 02 Unknown 
21 277.12 418.33 26 33 53 522 0.56 Deleted 
24 327.69 494.77 26 33 54 494 0.34 Deleted 
29 558.09 843.07 11 30 49 318 0.82 Deleted 
39 1001.22 1512.96 23 22 35 169 1. 62 Deleted 
42 1407.83 2127.63 10 14 23 91 1. 05 Deleted 
45 2102.62 3177.95 46 13 18 48 3.43 2615SEsc 

=============================================================================== 

NET/MDA PEAK RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

51 59.54 89.40 -8N 44 72 1052 0.98 NET< CL 
LEase 

52 122.06 183.92 17N 39 64 819 1. 04 NET< CL 
53 133.54 201. 27 25N 38 62 771 1. 05 NET< CL 
54 145.44 219.26 -6N 40 66 868 1. 06 NET< CL 
55 264.65 399.47 23N 28 46 422 1.17 NET< CL 

LEase 
56 320.08 483.27 41N 28 45 373 1. 21 NET< CL 
57 364.48 550.39 11N 27 44 364 1. 25 NET< CL 
58 427.89 646.24 20N 24 38 267 1. 30 NET< CL 
59 433.93 655.37 -38N 23 39 286 1. 30 NET< CL 
60 477.59 721. 38 -1N 22 36 242 1. 34 NET< CL 
61 487.03 735.65 43N 21 32 194 1. 34 
62 497.08 750.84 -20N 21 36 238 1. 35 NET< CL 
63 537.32 811.67 -2N 19 32 191 1. 38 NET< CL 
64 604.70 913.53 107N 97 158 488 1. 43 NET< CL 

PIC 
65 621. 84 939.44 -55N 22 39 259 1. 44 NET< CL 
66 724.18 1094.15 -21N 32 54 227 1. 52 NET< CL 

LHRoi 
67 765.79 1157.05 4N 19 32 198 1. 55 NET< CL 
68 810.76 1225.03 -31N 17 30 177 1. 58 NET< CL 
69 834.83 1261.42 7N 18 29 163 1. 60 NET< CL 
70 884.67 1336.76 9N 17 28 148 1. 64 NET< CL 
71 1099.22 1661.10 -15N 18 31 174 1. 79 NET< CL 
72 1115.52 1685.74 -18N 36 59 353 1. 80 NET< CL 

PIC 
73 1332.49 2013.74 1N 14 23 92 1. 95 NET< CL 
74 1691.02 2555.73 -15N 10 17 54 2.20 NET< CL 
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L5348-13 analyzed by emm1461 on 05/07/2003 
******************************************************************************* 

SEE K ERA N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

*********************************************~,********************************* 
Sample 10 : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/07/2003 17:30:34 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.01E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time .. 56834 Sec 
Sample Size .. .... 1. 55E-01 kg Real Time .. 56853 Sec 
Collection Efficiency . . 1.0000 Spectrum File .1277204.spc 

Detector #: 4 
Energy(keV)= 0.40 + 0.662*Ch + 0.00E+00*Ch A2 + 0.00E+00*Ch A3 05/07/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 5.93E-04*EnA3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WT1SS004.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 2.12e-02*EnA-2.6ge+00 + 1.61e+02*EnA 8.72e-Oll 02/09/1998 

Library File: SOILA.LIB LSF File: L5348-13.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL }l,CT DECAY FLAG SEN MET 
==============================================:================================= 
Pb-212 4.63E+02 1.74E+01 < 4.21E+01 2.06E+01 1.00E+00 MEAS + YES 
Tl-208 4.32E+02 2.96E+01 < 9.84E+01 4.78E+01 9.99E-01 MEAS + YES 
Th-234 4.62E+02 2.09E+02 < 6.86E+02 3.41E+02 1.00E+OO MEAS + YES 
Ra-226 9.09E+02 1. 70E+02 < 5.38E+02 2.64E+02 1.00E+OO MEAS + YES 
AcTh-228 4.88E+02 3.06E+01 < 1.22E+02 5.87E+01 9.99E-01 MEAS + YES 
Pb-214 4.04E+02 1. 91E+01 < 6.57E+01 3.21E+01 1.00E+00 MEAS + YES 
Annil 1.37E+01 2.53E+01 < 8.38E+01 4.15E+01 9.22E-01 MEAS + YES 
Bi-214 4.55E+02 2.55E+01 < 7.54E+01 3.68E+01 1.00E+00 MEAS + YES 
Cs-137 3.06E+01 1.13E+01 < 3.65E+01 1.77E+01 9.97E-01 MEAS + YES 
Bi-212 2.75E+02 8.10E+01 < 2.57E+02 1.24E+02 9.99E-Ol MEAS + YES 
K-40 1.48E+04 3.29E+02 < 3.94E+02 1.88E+02 1. OOE+OO MEAS + YES 
Am-241 -3.65E+OO 2.09E+01 < 7.01E+01 3.44E+01 1.00E+00 NET YES 
Co-57 2.14E+OO 4.95E+OO < 1.65E+01 8.10E+00 8.97E-01 NET YES 
Ce-144 2.58E+01 3.89E+01 < 1.30E+02 6.35E+01 9.01E-01 NET YES 
Ce-141 -3.36E+OO 2.11E+01 < 7.10E+01 3.48E+01 4.03E-01 NET YES 
Se-75 7.84E+OO 9.49E+OO < 3.17E+01 1.54E+01 7.82E-01 NET YES 
Cr-51 2.23E+02 1.52E+02 < 5.03E+02 2.44E+02 3.45E-01 NET YES 
1-131 1.09E+02 2.70E+02 < 9.08E+02 4.40E+02 2.55E-02 NET YES 
Sb-125 1.66E+01 1.95E+01 < 6.52E+01 3.15E+01 9.71E-Ol NET YES 
Ag-108m -1.01E+01 6.14E+OO < 2.16E+01 1.05E+01 9.99E-01 NET YES 
Be-7 -4.33E+OO 9.51E+01 < 3.25E+02 1.56E+02 5.76E-01 NET YES 
La-140 2.50E+02 1. 21E+02 < 3.93E+02 1.88E+02 9.97E-02 NET YES 
Ru-103 -1.28E+01 1. 36E+01 < 4.76E+01 2.29E+01 4.73E-01 NET YES 
Ba-140 -2.31E+01 2.25E+02 < 7.73E+02 3.71E+02 9.97E-02 NET YES 
Cs-134 3.62E+01 3.29E+01 < 1.08E+02 5.38E+01 9.62E-01 NET YES 
Ru-106 -1.98E+02 8.12E+01 < 2.91E+02 1. 41E+02 9.23E-01 NET YES 
Zr-95 -2.79E+01 4.31E+01 < 1. 48E+02 7.23E+01 6.31E-01 NET YES 
Nb-95 3.86E+OO 1.76E+01 < 6.01E+01 2.88E+01 4.31E-01 NET YES 
Co-58 -1.93E+01 1.09E+01 < 3.93E+01 1.88E+01 6.59E-01 NET YES 
Mn-54 3.36E+OO 8.20E+OO < 2.79E+01 1.33E+01 9.10E-01 NET YES 
Ag-llOm 6.19E+OO 1.20E+01 < 4.08E+01 1.95E+01 8.89E-01 NET YES 
Fe-59 -2.76E+01 3.35E+01 < 1.18E+02 5.64E+01 5.16E-01 NET YES 
Zn-65 -2.15E+01 4.29E+01 < 1.46E+02 7.11E+01 8.86E-01 NET YES 
Page 009 



---------------------------

L5248-13 analyzed by emm1461 on 05/07/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL .A.CT DECAY FLAG SEN MET 
=============================================;===~==============~============== 

Co-60 4.83E-Ol 9.03E+OO < 3.14E+Ol 1.48E+Ol 9.85E-Ol NET YES 
Sb-124 -3.90E+Ol 2.51E+Ol < 9.59E+Ol 4.45E+Ol 6.13E-Ol NET YES 

PERFORMED BY: 

REVIEWED BY: ___________________________ 
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------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: l5348·14 Count by Date: ___________ 
~~~------------- (if required) 

Client: Duratek Inc ----------------------­ Delay Date: 
(if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-658 REF-X19583 

Collect Start DatelTime: 

Collect Stop DatelTime: 03-26-0312:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s) C&-137,1100; Co-60, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soli 

Density: ______ 9/mL Total Sample Weight: -----9(if required) (if required) 

Total Sample Weight: Wet Weight: ------9 -------9(if required) 

Aliquot Weight: -------9 
Dry Weight: ------9 
Aliquot Weight: --#--itGV~'~::::,,-- 9

Vegetation/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: -----9 
Volume:

Dry Weight: -----9 
Units:

Aliquot Wei9ht: -----g 

Sample Geometry: 

Work Group ID: Run ID: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatelTime: DetNo·:b Spectrum No.: 13~7{ (;c..f 

Counted by: 

Recount DatelTime: Det No.: ___ Spectrum No.: _______ 

Counted by: 

FORM 305.1, Rev.18 



Framatome ANP 
Results Data Report 

Required MOC(s) , Co-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5348-14 
BMA-E0200-656 
REF-X19583 

00435 Duratek Inc 
OTHER ENVIRON-OUR 

03/26/03 12,00 

Product 
Matrix 

GAMMA SPECTROMETRY 
SOOl Soil 

Parameter Units Numvalue Textvalue natevalue 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

9 
9 
9 
kg 

pCi 

150.5 

150.5 
.1505 

WT1S 
SOlLA.LIB 
EMPTY 
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L5348-14 analyzed by emm1461 on 05/16/2003 
*********************************************,.********************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-14 

Sample 10: SOIL/SEDI Ouratek Inc Code: 1367104 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:09:02 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.23E+003 Hrs 
Buildup Time. . . O.OOE+OOO Hrs Live Time 70000 Sec 
Sample Size .. .... 1. SOE-OOI kg Real Time . . . 70027 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . . . .1367104.spc 

Detector #: 4 (Canberra sn 10923050 det#4) 
Energy (keV)= 0.58 + O.66l*Ch +-1.23E-07*Ch~2 + 3.39E-11*Ch A 3 05/16/2003 
FWHM(keV) 0.89 + 0.008*En + 5.93E-04*EnA2 + 0.00E+00*En A 3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

================================================~============================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MOA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

--------------------------------------------------------~----------------------

1 63.23 94.71 364 61 95 1683 0.72 
2 74.84 112.27 978 54 73 1187 0.97 a 
3 77.05 115.61 1566 60 73 1187 0.91 b 
4 84.15 126.35 362 57 88 1425 1. 23 a 
5 87.07 130.77 537 52 77 1188 1.16 b 
6 89.79 134.87 379 44 65 950 0.92 c 
7 92.67 139.24 1305 70 99 1662 1. 41 d 
8 105.33 158.37 120 51 82 1248 1. 36 a 
9 109.69 164.96 82 38 61 832 0.77 b 

10 128.92 194.04 81 56 92 1428 0.61 NET< CL 
11 139.87 210.59 58 24 37 375 0.54 a 
12 143.55 216.17 l10 43 68 938 1. 01 b 
13 154.33 232.46 81 47 76 1074 0.81 
14 176.08 265.36 -61 50 82 1161 2.20 NET< CL 

Wide Pk 
15 185.80 280.04 730 57 82 1158 1.23 
16 197.75 298.12 102 50 80 1096 1. 05 
17 205.30 309.53 60 32 50 565 0.85 a 
18 209.20 315.42 268 44 68 848 1. 36 b 
19 238.58 359.86 2385 59 55 608 1.11 a 
20 241.52 364.31 471 48 71 852 1. 49 b 
21 270.26 407.75 177 42 66 734 1. 63 
22 277.09 418.09 21 35 57 603 0.53 NET< CL 
23 283.57 427.88 -5 46 76 855 0.12 NET< CL 
24 295.08 445.29 642 39 48 472 1. 06 a 
25 300.13 452.93 131 32 48 472 1.14 b 
26 328.38 495.64 154 51 81 858 1. 51 
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L5348-14 analyzed by ernm1461 on 05/16/2003 
====~=============:=================;=========================================== 

PEAK SEARCH RESULTS 

================================================================================ 

PK. ENERGY ADDRESS NET/MDA UN­ C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
----------------------------------------------.~--------------------------------

27 338.31 510.66 440 41 57 556 1. 40 
28 351.86 531.15 1077 47 55 516 1. 22 
29 409.28 617.97 77 31 50 419 2.16 Wide Pk 
30 462.79 698.90 105 30 46 363 0.86 
31 492.71 744.13 -18 32 52 405 2.24 NET< CL 

Wide Pk 
32 510.99 771. 78 1144 49 59 480 2.44 Wide Pk 
33 558.63 843.83 24 24 38 265 0.52 NET< CL 
34 583.08 880.80 692 39 48 334 1. 38 
35 609.24 920.35 890 41 47 332 1. 51 
36 642.00 969.90 -30 31 52 370 2.00 NET< CL 
37 661. 65 999.61 64 27 43 295 0.94 
38 727.27 1098.85 130 31 47 302 1. 27 
39 767.45 1159.61 28 24 38 267 0.95 NET< CL 
40 794.76 1200.90 60 27 43 287 1. 28 
41 820.74 1240.20 6 24 40 262 0.31 NET< CL 
42 835.68 1262.79 5 27 45 309 0.13 NET< CL 
43 860.72 1300.66 59 26 40 253 1. 36 
44 911. 08 1376.82 394 31 39 256 1. 46 
45 934.07 1411. 59 20 22 36 210 1.13 NET< CL 
46 964.67 1457.87 72 18 25 137 1. 37 a 
47 968.89 1464.24 249 25 31 183 1. 66 b 
48 989.35 1495.19 34 29 46 274 2.75 NET< CL 

Wide Pk 
49 1014.48 1533.18 11 22 35 204 0.66 NET< CL 
50 ll20.24 1693.12 164 27 39 239 1. 58 
51 1238.00 1871.19 51 29 45 291 2.03 
52 1376.73 2080.97 25 19 30 119 1. 88 NET< CL 
53 1460.63 2207.83 2424 51 24 98 2.14 
54 1592 .11 2406.62 25 15 24 103 3.09 Wide Pk 
55 1729.59 2614.48 15 11 17 54 0.97 NET< CL 
56 1764.27 2666.91 121 17 21 70 2.17 
57 2104.16 3180.68 30 11 17 49 1. 42 
58 2614.71 3952.09 245 18 15 33 2.54 
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L5348-14 analyzed by emm1461 on 05/16/2003 
****t************************************************* ************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. . . . EMPTY04. BKG (BI<::G Framatome ANP) 

=============================================================================== 
BACKGROUND SUBTRACT RESULTS 

================================================================================ 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.23 364 61 95 -19 66 108 NET<CL 
2 74.84 978 54 73 845 58 83 
3 77.05 1566 60 73 1415 62 81 
4 84.15 362 57 88 250 60 95 
5 87.07 537 52 77 471 55 82 
6 89.79 379 44 65 279 46 70 
7 92.67 1305 70 99 527 74 116 
9 109.69 82 38 61 -12 44 73 NET<CL 

11 139.87 58 24 37 23 34 56 NET<CL 
12 143.55 110 43 68 16 47 76 NET<CL 
14 176.08 -61 50 83 -64 53 88 NET<CL 
15 185.80 730 57 82 333 62 97 
16 197.75 103 50 80 34 53 86 NET<CL 
19 238.58 2385 59 55 2071 62 69 
20 241.52 471 48 71 395 51 78 
21 270.26 177 42 66 146 47 74 
24 295.08 642 39 48 552 42 57 
25 300.13 131 32 48 98 37 59 
27 338.31 440 41 57 409 44 64 
28 351. 86 1077 47 55 875 50 66 
30 462.79 105 30 46 87 34 53 
32 510.99 1144 49 59 147 55 89 
33 558.63 24 24 38 14 26 43 NET<CL 
34 583.08 692 39 48 578 42 56 
35 609.24 891 41 47 781 45 57 
38 727.27 130 31 47 111 33 51 
44 911.08 394 31 40 339 33 45 

47 968.89 249 25 31 235 27 36 

50 1120.24 164 27 39 147 29 42 

53 1460.63 2424 51 24 2322 52 33 

56 1764.27 121 17 21 94 18 25 

58 2614.71 245 18 15 168 19 24 
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L5348-14 analyzed by emm1461 on 05/16/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. ... . SOlLA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. . 2.00 I Decay Limit (Halflives). .. 8.0 
Minimum Score . 0.50 I Decay Correction. . . ON 

===~===========================================~=============================== 

LIBRARY SEARCH RESULTS 
=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.84 845 Pb-212 588 5 of 6 100.00 1. 00 
Pb-214 251 5 of 7 97.33 0.97 
Tl-208 58 6 of 9 95.51 0.96 

3 77.05 391 Pb-214 441 5 of 7 97.33 0.97 Split 
60 77.05 1023 Pb-212 1023 5 of 6 100.00 1.00 AutoAdd 

4 84.15 250 Tl-208 29 6 of 9 95.51 0.96 
5 87.07 471 Pb-212 511 5 of 6 100.00 1. 50 

Cd-109 1 of 1 100.00 1. 50 
6 89.79 279 Cd-109 1 of 1 100.00 1. 50 
7 92.67 305 Th-234 1 of 2 58.74 0.59 Split 

59 92.67 222 AcTh-228 222 13 of 36 85.22 0.85 AutoAdd 
8 105.33 120 AcTh-228 105 13 of 36 89.08 1. 39 

Np-239 o of o 0.00 Decay 
Np-239 o of o 0.00 Decay 

13 154.33 81 AcTh-228 54 13 of 36 87.72 1. 38 
15 185.80 333 Ra-226 1 of 1 100.00 1. 50 

U-235 1 of 3 83.72 0.84 
17 205.30 60 Unknown 
18 209.20 268 AcTh-228 211 ~,3 of 36 89.08 1. 39 

Np-239 a of o 0.00 Decay 
19 238.58 2071 Pb-212 2827 5 of 6 100.00 1. 00 
20 241. 52 395 Pb-214 254 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
21 270.26 146 AcTh-228 144 13 of 36 93.41 1. 43 
24 295.08 552 Pb-214 860 5 of 7 100.00 1. 50 
25 300.13 98 Pb-212 l30 5 of 6 100.00 1. 50 
26 328.38 154 AcTh-228 108 13 of 36 89.08 1. 39 

Bi-212 2 2 of 13 59.32 1. 09 
La-140 14613 2 of 15 23.26 0.23 LowScore 

27 338.31 409 AcTh-228 369 13 of 36 90.66 1. 41 
28 351. 86 875 Pb-214 1437 5 of 7 100.00 1. 50 
29 409.28 77 AcTh-228 60 13 of 36 89.08 1. 39 
30 462.79 87 AcTh-228 ll2 13 of 36 96.96 1. 47 

Sb-125 1 of 8 13.67 0.64 
32 510.99 147 Annil 1 of 1 100.00 1.50 

Tl-208 162 6 of 9 97.04 1. 47 
34 583.08 578 Tl-208 526 6 of 9 97.04 1. 47 
35 609.24 781 Bi-214 728 4 of 33 80.37 1. 30 

Ru-103 1 of 2 5.92 0.06 LowScore 
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-------------------------------------------------------------------------------

L5348-14 analyzed by emm1461 on 05/16/2003 
=============================================~================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


1120SEsc 0 of 0 0.50 

37 661.65 64 Cs-137 1 of 1 100.00 1. 50 

38 727.27 111 Bi-212 7025 2 of 13 100.00 1. 50 

40 794.76 60 AcTh-228 73 13 of 36 93.41 1. 43 


Cs-134 1 of 9 46.67 0".97 

43 860.72 S9 Tl-208 S9 6 of 9 97.04 1. 47 

44 911.08 339 AcTh-228 420 13 of 36 93.41 1. 43 

46 964.67 72 AcTh-228 69 13 of 36 93.41 1. 43 

47 968.89 235 AcTh-228 217 13 of 36 91. 62 1. 42 


Sb-124 1 of 13 1. 04 0.01 LowScore 
50 1120.24 147 Bi-214 148 4 of 33 80.37 1. 30 
51 1238.00 51 Bi-214 53 4 of 33 80.37 1. 30 
53 1460.63 2322 K-40 1 of 1 100.00 1. 50 
54 1592.11 25 2615DEsc 0 of 0 0.50 
56 1764.27 94 Bi-214 105 4 of 33 80.37 1. 30 
57 2104.16 30 2615SEsc 0 of 0 0.50 
58 2614.71 168 Tl-208 184 6 of 9 97.04 1. 47 
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L5348-14 analyzed by emm1461 on 05/16/2003 
****~************************************************************************** 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

*********************************************,,********************************* 

LSN: L5348-14 

Sample ID: SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 
Sampling Stop: 03/26/2003 12:00:00 
Buildup Time. . O.OOe+OOO Hrs 
Sample Size . . 1.50e-001 kg 
Collection Efficiency 
Type I 
Cr. Level Confidence Interval: 

Detector #: 
Efficiency File: WT1SS004.EFF 
Eff.=1/[2.12E-02*En A -2.69E+00 

1.0000 

95 % 

Code: 1367104 

Counting Start: 05/16/2003 17:09:02 
Decay Time. . 
Live Time .. 
Real Time . . 
Spectrum File 
Type I & II 
Det. Limit Confidence 

1.23e+003 Hrs 
70000 Sec 
70027 Sec 

.1367104.spc 

Interval: 95 % 

4 (Canberra sn 10923050 det#4) 
(Sand in 4 oz Poly Jar: 1.6 g/cc) 
+ 1.61E+02*EnA 8.72E-Ol) 02/09/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-14.LSF (SOIL/SEDI: Duratek Inc) 
==========:===================================:================================= 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 5.60E+02 +- 1.67E+01 * 
74.81 1.D. 
77.12 1.D. 
87.30 1. D. · · 

238.63 5.62E+02 +- 1.68E+01 3.82E+01 +* 
300.09 4.18E+02 +- 1.59E+02 5.15E+02 + 

Pb-214 Average:x 4.11E+02 +- 1.79E+01 *· 
77.11 1. D. · · 

241. 98 6.45E+02 +- 8.37E+Ol 2.58E+02 +* 
295.21 4.14E+02 +- 3.16E+01 8.82E+01 +* 
351.92 3.93E+02 + 2.24E+01 6.06E+01 +* 

Tl-208 Average:x 4.79E+02 +- 2.90E+Ol *· 
84.90 1.D. · · · 

583.14 4.94E+02 +- 3.56E+Ol 9.78E+Ol +* 
860.37 4.77E+02 +- 2.08E+02 6.74E+02 + 

2614.66 4.49E+02 +- 5.17E+01 1.34E+02 +* 
Cd-109 88.03 1. D. .· · . · · 
Th-234 92.59 4.78E+02 +- 2.02E+02 6.63E+02 + 
AcTh-228 Average: x 5.33E+02 +- 2.82E+Ol *· 

105.00 1. D. .· · · 
154.20 8.03E+02 +- 4.68E+02 1. 54E+03 + 
209.28 6.64E+02 +- 1.10E+02 3.43E+02 +* 
270.23 5.43E+02 +- 1.73E+02 5.60E+02 +* 
327.64 7.56E+02 +- 2.50E+02 8.10E+02 +* 
338.32 5.79E+02 +- 6.20E+Ol 1.85E+02 +* 
409.51 6.89E+02 +- 2.80E+02 9.09E+02 + 
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L5348-14 analyzed by emm1461 on 05/16/2003 
====~========================================================================== 

MEASURED or MDA CONCENTRATIONS 
================================================================================ 

N 
ENERGY E Concentration 

Nuclide (keY) (pCi/kg MDA Flags Notes MDC 

463.00 4.20E+02 +- 1.61E+02 5. 22E~+02 + 
794.70 4.38E+02 +- 2.00E+02 6.52£+02 + 
911.07 4.66E+02 +- 4.51E+01 1.26E+02 +* 
964.60 5.57E+02 +- 1.36E+02 4.13E+02 +* 
969.11 5.69E+02 +- 6.51E+Ol 1.83E+02 +* 

93.35 1. D. 
Ce-141 145.44 N 8.48E+00 +- 2.50E+01 8.35E+01 x 
Ra-226 186.22 1.02E+03 +- 1. 89E+02 6.04E:+02 +* 
Annil 511.00 3.72E+01 +- 1.40E+01 4.58E+Ol + 
Bi-214 Average:x 4.47E+02 +- 2.34E+01 * 

609.31 4.53E+02 +- 2.58E+01 6.76E+01 +* 
1120.29 4.43E+02 +- 8.61E+Ol 2.65E+02 +* 
1238.11 4.28E+02 +- 2.39E+02 7.84E+02 + 
1764.49 4.04E+02 +- 7.77E+01 2.28E+02 +* 

Cs-137 661.65 2.19E+01 +- 9.32E+00 3.02E+Ol + 
Bi-2l2 727.17 2.95E+02 +- 8.70E+Ol 2.78E+02 +* 
K-40 1460.81 1.25E+04 +- 2.82E+02 3.73E+02 +* 
Am-241 59.54 N 3.56E+01 +­ 1.91E+01 6.27E+011 x lbase 
Co-57 122.06 N 2.90E-01 + 4.63E+00 1.55E+01 x 
Ce-144 133.54 N-2.57E+Ol +­ 3.68E+Ol 1.24E+02 x 
Se-75 264.65 N-1.74E+01 +­ 9.10E+00 3.17E+01 x 
Cr-51 320.08 N-2.28E+01 +­ 1. 73E+02 5.85E+02 x 
I-131 364.48 N-6.71E+02 +­ 5.12E+02 1.77E+03 x 
Sb-125 427.89 N-S.58E+00 +­ 1.88E+01 6.41E+01 x 
Ag-108m 433.93 N-4.23E+00 +­ 5.68E+00 1.96E+01 x 
Be-7 477.59 N-1.10E+02 +- 1. 02E+02 3.52E+02 x 
La-140 487.03 N 2.15E+02 +- 1.80E+02 5.99E+02 x 
Ru-103 497.08 N-1.69E+01 +- 1.47E+Ol 5.12E+Ol x 
Ba-140 537.32 N 2.68E+02 +- 3.39E+02 1.14E+03 x 
Cs-134 604.70 N 4.83E+01 +- 3.17E+01 1.04E+02P x PIC 
Ru-106 621. 84 N-1.06E+02 +- 7.11E+Ol 2.50E+02 x 
Zr-95 724.18 N-8.62E+03 +- 2.89E+03, 9.53E+03P x PIC 
Nb-95 765.79 N 2.30E+01 +- 1. 90E+01 6.31E+01 x 
Co-58 810.76 N-2.19E+01 +- 1. 0IE+Ol 3.69E+Ol x 
Mn-54 834.83 N 8.31E+00 +- 7.67E+00 2.56E+01 x 
Ag-110m 884.67 N 7.67E+00 +- 1.12E+01 3.79E+01 x 
Fe-59 1099.22 N-2.30E+01 +- 3. 13E+Ol 1.10E+02 x 
Zn-65 1115.52 N 4.25E+01 +- 3.82E+Ol 1.26E+02P x PIC 
Co-60 1332.49 N 8.11E+00 +- 7.76E+00 2.61E+01 x Y. 
Sb-124 1691.02 N-2.41E+01 +- 2.60E+01 9.57E+01 x 

MEASURED TOTAL: 1.68E+04 +- 8.99E+02 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================='================================= 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
=============================================================================== 

1 63.23 94.71 -19 66 108 1683 0.72 Deleted 
9 109.69 164.96 -12 44 73 832 0.77 Deleted 

10 128.92 194.04 81 56 92 1428 0.61 Deleted 
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-------------------------------------------------------------------------------

L5348-14 analyzed by emrn146l on 05/16/2003 
====~========================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS ( keY) FLAG 
=============================================================================== 

11 139.87 210.59 23 34 56 375 0.54 Deleted 
14 176.08 265.36 -64 53 88 1161 2.20 Deleted 
16 197.75 298.12 34 53 86 1096 1. 05 Deleted 
17 205.30 309.53 60 32 50 565 0.85 Unknown 
22 277.09 418.09 21 35 57 603 0.53 Deleted 
23 283.57 427.88 -5 46 76 855 0.12 Deleted 
31 492.71 744.13 -18 32 52 405 2.24 Deleted 
33 558.63 843.83 14 26 43 265 0.52 Deleted 
36 642.00 969.90 -30 31 52 370 2.00 Deleted 
39 767.45 1159.61 28 24 38 267 0.95 Deleted 
41 820.74 1240.20 7 24 40 263 0.31 Deleted 
42 835.68 1262.79 5 27 45 309 0.13 Deleted 
45 934.07 1411.59 20 22 36 210 1.13 Deleted 
48 989.35 1495.19 34 29 46 274 2.75 Deleted 
49 1014.48 1533.18 11 22 35 204 0.66 Deleted 
52 1376.73 2080.97 25 19 30 119 1. 88 Deleted 
54 1592.11 2406.62 25 15 24 103 3.09 2615DEsc 
55 1729.59 2614.48 15 11 17 54 0.97 Deleted 
57 2104.16 3180.68 30 11 17 49 1. 42 2615SEsc 

==============================================:================================= 

NET/MDA PEAK RESULTS 
=========================================================================~===== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

12 143.55 216.17 16N 47 76 938 1. 01 b NET< CL 
61 59.54 89.14 89N 48 77 1207 0.98 LBase 
62 122.06 183.67 3N 42 70 983 1. 04 NET< CL 
63 133.54 201.03 -29N 42 69 973 1. 05 NET< CL 
64 264.65 399.28 -59N 31 52 546 1.17 NET< CL 
65 320.08 483.10 -4N 30 50 461 1. 21 NET< CL 
66 364.49 550.24 -37N 28 48 418 1. 25 NET< CL 
67 427.90 646.13 -8N 27 45 367 1. 30 NET< CL 
68 433.94 655.27 -19N 26 43 335 1. 30 NET< CL 
69 477.60 721.29 -27N 25 42 325 1. 34 NET< CL 
70 487.04 735.57 27N 23 36 244 1. 34 NET< CL 
71 497.09 750.77 -27N 23 39 288 1. 35 NET< CL 
72 537.34 811.63 17N 21 35 222 1. 38 NET< CL 
73 604.73 913.53 169N 111 181 573 1. 43 NET< CL 

PIC 
74 621. 87 939.46 -35N 23 39 264 1. 44 NET< CL 
75 724.22 1094.24 -6912N 2320 3818 403 1. 52 NET< CL 

PIC 
76 765.84 1157.18 25N 21 33 219 1. 55 NET< CL 
77 810.82 1225.20 -38N 18 31 187 1. 58 NET< CL 
78 834.77 1261.41 21N 19 31 189 1. 60 NET< CL 
79 884.62 1336.80 13N 19 31 175 1. 64 NET< CL 
80 1099.24 1661.37 13N 18 30 163 1. 79 NET< CL 
81 1115.55 1686.03 41N 37 60 353 1. 80 NET< CL 

PIC 
82 1332.50 2014.09 15N 14 23 90 1. 95 NET< CL 
83 1691. 06 2556.22 -ION 11 18 63 2.20 NET< CL 
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L5348-14 analyzed by emm1461 on 05/16/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: OS/16/2003 17:09:02 
Sampling Stop: 03/26/2003 12:00:00 Decay Time .. 1.23E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 70000 Sec 
Sample Size .. .... 1. 50E-01 kg Real Time .. 70027 Sec 
Collection Efficiency . . 1. 0000 Spectrum File .1367104.spc 

Detector #: 4 
Energy(keV)= 0.58 + 0.661*Ch + -1.23E-07*Ch A 2 + -1.23E-07*Ch A 3 05/16/2003 
FWHM (keV) 0.89 + 0.008*En + 5.93E-04*En~2 + 5.93E-04*En A 3 02/24/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File:. .WT1SS004.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 2.12e-02*EnA-2.6ge+00 + 1.61e+02*EnA 8.72e-01] 02/09/1998 

Library File: SOILA.LIB LS~ File: L5348-14.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Pb-212 5.60E+02 1.67E+01 < 3.S2E+Ol 1.87E+Ol 9.99E-01 MEAS + YES 
Pb-214 4.11E+02 1.79E+Ol < 6.06E+Ol 2.97E+01 1.OOE+OO MEAS + YES 
Tl-208 4.79E+02 2.90E+01 < 9.78E+Ol 4.78E+Ol 1.00E+OO MEAS + YES 
Th-234 4.7SE+02 2.02E+02 < 6.63E+02 3.30E+02 1.00E+OO MEAS + YES 
AcTh-228 5.33E+02 2.B2E+Ol < 1.26E+02 6.14E:+Ol 1.OOE+OO MEAS + YES 
Ce-141 8.48E+OO 2.50E+01 < 8.35E+01 4.10E+01 3.33E-01 NET YES 
Ra-226 1.02E+03 1.90E+02 < 6.04E+02 2.98E+02 1.00E+OO MEAS + YES 
Annil 3.72E+Ol 1.40E+Ol < 4.58E+Ol 2.25E+01 9.D7E-01 MEAS + YES 
Bi-214 4.48E+02 2.34E+Ol < 6.76E+Ol 3.30E+Ol 1.00E+OO MEAS + YES 
Cs-137 2.19E+Ol 9.32E+00 < 3.02E+01 1.46E+01 9.97E-01 MEAS + YES 
Bi-212 2.96E+02 8.70E+01 < 2.78E+02 1.36E+02 1.00E+OO MEAS + YES 
K-40 1.2SE+04 2.82E+02 < 3.73E+02 1.79E+02 1.OOE+OO MEAS + YES 
Am-241 3.56E+Ol 1.91E+01 < 6.27E+01 3.08E+01 1. OOE+OO NET YES 
Co-57 2.90E-Ol 4.63E+OO < 1.55E+Ol 7.60E+OO 8.76E-01 NET YES 
Ce-144 -2.58E+Ol 3.68E+Ol < 1.24E+02 6.10E+Ol 8.82E-01 NET YES 
Se-75 -1. 74E+Ol 9.10E+00 < 3.16E+Ol 1.54E+Ol 7.42E-01 NET YES 
Cr-Sl -2.2SE+Ol 1.73E+02 < 5.85E+02 2.85E+02 2.75E-01 NET YES 
1-131 -6.71E+02 5.12E+02 < 1.77E+03 8.62E+02 1.17E-02 NET YES 
Sb-125 -5.58E+DO 1.88E+01 < 6.41E+01 3.11E+Ol 9.65E-01 NET YES 
Ag-I08m 4.23E+OO 5.68E+DO < 1.95E+01 9.48E+OO 9.99E-Ol NET YES 
Be-7 -1.lOE+02 1.02E+02 < 3.52E+02 1.71E+02 5.12E-Ol NET YES 
La-140 2.15E+02 1.BOE+02 < 5.99E+02 2.89E+02 6.10E-02 NET YES 
Ru-103 -1.69E+Ol 1.47E+01 < 5.12E+Ol 2.48E+Ol 4.03E-01 NET YES 
Ba-140 2.68E+02 3.39E+02 < 1.14E+03 5.47E+02 6.10E-02 NET YES 
Cs-134 4.83E+Ol 3.17E+01 < 1.04E+02 5.1BE+Ol 9.54E-Ol NET YES 
Ru-106 -1.06E+02 7.11E+01 < 2.50E+02 1. 21E+02 9.07E-01 NET YES 
Zr-95 -S.62E+03 2.89E+03 < 9.53E+03 4.76E+03 5.72E-Ol NET YES 
Nb-95 2.30E+Ol 1.90E+Ol < 6.31E+01 3.03E+Ol 3.61E-01 NET YES 
Co-S8 -2.19E+Ol 1.OlE+Ol < 3.69E+Ol 1.77E+Ol 6.03E-Ol NET YES 
Mn-S4 8.31E+OO 7.67E+OO < 2.S6E+Ol 1.23E+Ol 8.92E-Ol NET YES 
Ag-llOm 7.67E+00 1.12E+Ol < 3.79E+Ol 1.82E+01 8.67E-Ol NET YES 
Fe-59 -2.30E+01 3.13E+01 < 1.10E+02 5.26E+Ol 4.49E-01 NET YES 
Zn-65 4.25E+01 3.82E+Ol < 1.26E+02 6.18E+Ol 8.64E-01 NET YES 
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L5348-14 analyzed by emm1461 on 05/16/2003 
Act±vity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
================================================================================ 

Co-60 8.11E+00 7.76E+00 < 2.61E+01 1.23E+01 9.82E-01 NET YES 
Sb-124 -2.41E+01 2.60E+01 < 9.57E+01 4.46E+01 5.52E-01 NET YES 

PERFORMED BY'# tL~ 
REVIEWE:O BY: _____________ 

010 




-----------------------
-----------------------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: L5348-15 Count by Date: 
~~~~--------------- (if required) ----------­

Client: Duratek Inc Delay Date: 
~~~~---------------

(if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-693 REF·X 19584 

Collect Start DatelTime: 

Collect Stop DatelTime: 03-26-0312:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s) Cs-137,1100; Co-60, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

_________ g/mLDensity: Total Sample Weight: ---------9 
(if required) (if required) 

Total Sample Weight: Wet Weight:---------g ---------9
(if required) 

Dry Weight: Aliquot Weight: ---------g---------9 
Aliquot Weight: --l(I.;..££lI.../-,-+-l- 9 

Vegetation/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: -------g 
Volume:

Dry Weight: ---------g 
Units: 

Aliquot Weight: --------g 

Sample Geometry: 

Work Group ID: Run ID: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatelTime: 

, 
51'}.tlop ~ DetNo.: ___ Spectrum No.: 11Z(g(,o' 

Counted by: ~ 

Recount DatelTime: DetNo.: ___ Spectrum No.: ____ 

Counted by: 

FORM 305.1, Rev.18 



Required MDC(s): CO-60,38;Cs-137,1100; 

sample Id L5348-15 
Client Id BMA-E0200-693 
Site REF-X19584 
Comments 
Client 00435 Duratek Inc 
Project OTHER ENVIRON-DUR 
Start Date 
Collect Date 03/26/03 12:00 

Parameter 

Sample Weight 
Sample Weight-Dry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

Framatome ANP 
Results Data Report 

Product GAMMA SPECTROMETRY 
Matrix SOQl Soil 

Units Numvalue Textvalue Datevalue 

9 154.7 
g 
9 157.7 
kg .1577 

WTIS 
SOlLA.LIB 
EMPTY 

pCi 
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L5348-15 analyzed by emm1461 on OS/23/2003 
******************************************************************************* 

SEEKER ' GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5348-1:, 

Sample ID: SOIL/SEDI Duratek Inc Code: 1426606 

----------------------------------------~------------------------------------
Sampling Start: 03/26/2003 12:00:00 I Counting Start: OS/22/2003 16:02:45 
Sampling Stop: 03/26/2003 12:00:00 I Decay Time. 1.37E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs) Live Time 50000 Sec 
Sample Size .. .... 1.55E-001 kg" I Real Time . . . 50034 Sec 
Collection Efficiency. . .. 1.0000 I Spc. File . . . .1426606. apc 

Detector #: 6 (Canberra SN 6953542 Inat-l det#6) 
Energy(keV)= 0.03 + 0.662*Ch + 0.00E+00*Ch A 2 + 0.00E+00*Ch A 3 OS/22/2003 
FWHM(keV) = 1.40 + -0.060*En + 3.59E-03*EnA2 +-3.97E-05*En A3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

=============================================================================== 
PEAK SEARCH RESULTS 

;============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

-------------~--------------------------------~--------------------------------

1 63.07 95.28 528 63 96 1563 1. 09 
2 74.62 112.74 575 58 87 1392 1. 26 a 
3 76.93 116.24 774 54 76 1160 1.15 b 
4 84.20 127.23 243 57 90 1396 1. 54 a 
5 87.03 131.51 337 47 70 998 1.15 b 
6 89.72 135.58 260 52 80 1197 1. 37 c 
7 92.52 139.80 1648 64 80 1197 1. 31 d 
8 98.67 149.11 79 50 80 1197 1. 24 e NET< CL 
9 112.38 169.83 -10 48 79 1143 0.18 NET< CL 

10 128.79 194.63 29 41 67 893 0.45 NET< CL 
11 139.71 211.14 79 34 55 662 0.96 a 
12 143.63 217.06 185 41 64 828 1. 01 b 
13 163.31 246.82 79 49 79 1051 2.05 Wide Pk 
14 185.62 280.54 939 60 85 1143 1. 54 
15 197.05 297.81 123 62 101 1417 1. 49 
16 205.31 310.30 66 36 58 686 1. 00 a 
17 209.16 316.12 147 37 58 686 1. 01 b 
18 238.44 360.38 1586 52 56 627 1.11 a 
19 241.40 364.86 304 47 72 877 1. 59 b 
20 270.16 408.32 106 45 72 831 1.11 
21 277.88 420.00 -4 43 71 799 0.07 NET< CL 
22 294.97 445.84 441 35 46 436 1.12 a 
23 299.94 453.34 125 30 46 436 1.17 b 
24 327.96 495.70 32 36 59 584 0.55 NET< CL 
25 338.10 511. 03 305 38 56 534 1. 05 
26 351.71 531.60 808 47 61 592 1. 41 
27 385.11 582.09 -31 38 63 579 1. 06 NET< CL 
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-------------------------------------------------------------------------------

L5348-15 analyzed by emm1461 on 05/23/2003 
=================;============================================================= 

PEAK SEARCH RESULTS 

====~========================================================================== 

PK. ENERGY ADDRESS NETIMDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

28 462.94 699.74 96 32 51 409 1. 27 
29 510.84 772.14 1314 51 59 520 2.41 Wide Pk 
30 558.10 843.58 59 29 45 325 1.18 
31 583.14 881. 43 526 36 46 331 1. 58 
32 609.05 920.59 609 41 54 429 1. 55 
33 661.38 999.70 98 20 28 194 1. 39 a MANUAL 
34 726.94 1098.80 141 29 43 309 1. 72 
35 766.26 1158.24 38 19 30 185 1. 37 a 
36 768.15 1161.10 50 17 26 154 1. 02 b 
37 785.88 1187.90 32 22 36 235 1. 00 NET< CL 
38 794.47 1200.88 94 23 35 226 1. 64 a 
39 803.00 1213.77 47 22 35 226 1. 83 b 
40 911.06 1377.12 377 31 40 260 1. 86 
41 934.15 1412.02 36 23 37 233 1. 50 NET< CL 
42 968.88 1464.52 149 31 47 340 1. 28 
43 1001.04 1513.14 56 25 40 258 1. 01 
44 1119.81 1692.67 100 28 42 276 1. 85 
45 1460.85 2208.18 4225 67 25 104 2.23 
46 1764.64 2667.39 153 17 19 57 2.23 
47 2102.76 3178.50 31 10 13 35 1. 88 a 
48 2105.55 3182.72 11 7 10 23 1. 20 b 
49 2614.58 3952.17 232 18 15 39 2.86 
50 661. 61 1000.04 82 27 42 312 1. 37 DELETED 
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L5348-15 analyzed by emm1461 on OS/23/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T R ACT RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Background File:. . . . . . . EMPTY06. BKG (B:rCG Framatome ANP) 

=============================================::================================= 
BACKGROUND SUBTRACT RESULTS 

================================================================================ 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

1 63.07 528 63 96 -87 67 111 NET<CL 
2 74.62 575 58 87 457 61 94 
3 76.93 774 54 76 683 56 82 
4 84.20 243 57 90 53 63 102 NET<CL 
5 87.03 337 47 70 268 49 75 
6 89.72 260 52 80 177 55 87 
7 92.52 1648 64 80 183 69 111 
8 98.67 79 50 80 23 51 84 NET<CL 
9 112.38 -10 48 79 -78 50 84 NET<CL 

11 139.71 79 34 55 8 38 63 NET<CL 
12 143.63 185 41 64 18 44 72 NET<CL 
13 163.31 79 49 79 5 53 87 NET<CL 
14 185.62 939 60 85 116 65 105 
15 197.05 123 62 101 47 63 104 NET<CL 
16 205.31 66 36 58 52 41 66 NET<CL 
18 238.44 1586 52 S6 1340 55 67 
19 241. 40 304 47 72 259 49 76 
20 270.16 106 45 72 69 47 77 NET<CL 
21 277.88 -4 43 71 -31 46 77 NET<CL 
22 294.97 441 35 47 338 39 57 
2S 338.10 305 38 S6 271 41 62 
26 351. 71 808 47 61 675 49 69 
29 510.84 1315 51 59 143 56 90 
30 558.10 59 29 45 22 31 51 NET<CL 
31 583.14 526 36 46 426 38 53 
32 609.05 609 41 54 484 44 62 
34 726.94 141 29 43 119 30 46 
35 766.26 38 19 30 -2 22 36 NET<CL 
39 803.00 47 22 35 -4 24 40 NET<CL 
40 911.06 377 31 40 317 32 45 
42 968.88 149 31 47 133 32 50 
43 1001. 04 56 25 40 -19 27 46 NET<CL 
44 1119.81 100 28 42 80 29 45 
45 1460.85 4225 67 25 4105 67 35 
461764.64 153 17 19 131 18 23 
49 2614.58 232 18 15 146 19 24 
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L5348-15 analyzed by emm1461 on OS/23/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:. .. SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. .. 2.00 I Decay Limit (Halflives) ... 8.0 
Minimum Score. .. 0.65 I Decay Correction. . ... .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 74.62 457 Pb-212 292 5 of 6 100.00 1. 50 
Tl-208 15 5 of 9 90.39 0.90 
Pb-214 125 5 of 7 98.65 0.99 
Tl-208 27 5 of 9 90.39 0.90 

3 76.93 683 Pb-212 509 5 of 6 100.00 1. 50 
Tl-208 27 5 of 9 90.39 0.90 
Pb-214 223 5 of 7 100.00 1. 00 

5 87.03 268 Pb-212 282 5 of 6 100.00 1. 50 
Cd-l09 1 of 1 100.00 1. 50 

6 89.72 177 Cd-109 1 of 1 100.00 1. 50 
7 92.52 60 Th-234 1 of 2 100.00 1. 50 Split 

53 92.52 123 AcTh-228 123 7 of 36 75.24 1. 25 AutoAdd 
14 185.62 116 U-235 1 of 3 100.00 1. 50 

Ra-226 1 of 1 100.00 1. 50 
17 209.16 147 AcTh-228 143 7 of 36 79.87 1. 30 

Np-239 o of 0 0.00 Decay 
18 238.44 1340 Pb-212 1796 5 of 6 100.00 1. 00 
19 241. 40 259 Pb-414 168 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
22 294.97 338 Pb-214 407 5 of 7 100.00 1. 50 
23 299.94 125 Pb-212 93 5 of 6 100.00 1. 50 
25 338.10 271 AcTh-228 266 7 of 36 79.87 1. 30 
26 351. 71 675 Pb-214 987 5 of 7 100.00 1. 50 
28 462.94 96 AcTh-228 82 7 of 36 76.72 1. 27 

Sb-125 1 of 8 13.67 0.64 LowScore 
29 510.84 28 Annil 1 of 1 100.00 1.50 Split 
52 510.84 115 Tl-208 115 5 of 9 91. 63 1. 42 AutoAdd 
31 583.14 426 Tl-208 381 5 of 9 91. 63 1. 42 
32 609.05 484 Bi-214 637 4 of 33 94.29 1. 44 

Ru-l03 1 of 2 5.92 0.06 LowScore 
33 661.38 98 Cs-137 1 of 1 100.00 1. 50 
34 726.94 119 Bi-212 1 of 13 100.00 1. 00 
36 768.15 3 Pa-234 1 of 2 26.32 0.76 Split 
51 768.15 47 Bi-214 47 4 of 33 84.55 1.35 AutoAdd 
38 794.47 94 AcTh-228 56 7 of 36 75.24 1. 25 

Cs-134 1 of 9 46.67 0.47 LowScore 
40 911.06 317 AcTh-228 312 7 of 36 79.87 1. 30 
42 968.88 133 AcTh-228 189 7 of 36 88.32 1. 38 

Sb-124 1 of 13 1. 04 0.01 LowScore 
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--------------------------------------------------------------------------------

L5348-15 analyzed by emm1461 on OS/23/2003 
=============================================================================== 

LIBRARY SEARCH RESULTS 

====~========================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


44 1119.81 80 Bi-214 110 4 of 33 100.00 1. 50 

45 1460.85 4105 K-40 1 of 1 100.00 1. 50 

46 1764.64 131 Bi-214 75 4 of 33 76.04 1. 26 

47 2102.76 31 2615SEsc 0 of 0 0.65 

48 2105.55 11 2615SEsc 0 of 0 0.65 

49 2614.58 146 Tl-208 168 5 of 9 94.42 1. 44 
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L5348-15 analyzed by emm1461 on OS/23/2003 
*********************************************,,********************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


*********************************************,,********************************* 

LSN: L5348-15 

Sample 10: SOIL/SEDI Duratek Inc Code: 1426606 

Sampling Start: 03/26/2003 12:00:00 Counting Start: OS/22/2003 16:02:45 
·Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.37e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time . . 50000 Sec 
Sample Size . . 1.55e-00I kg Real Time .. 50034 Sec 
Collection Efficiency 1.0000 Spectrum File .1426606.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 6 (Canberra SN 6953542 Inst-l det#6) 
Efficiency File: WTlSS006.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=1/[4.58E-03*En A -3.34E+00 + 1.0IE+02*EnA 7.37E-Ol] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-l5.LSF (SOIL/SEDI: Duratek Inc) 
==============================================:================================= 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Pb-212 Average:x 3.76E+02 +- 1.52E+01 * 
74.81 1. D. 
77.12 1. D. . · 
87.30 1. D. · 


238.63 3.74E+02 +- 1.53E+Ol 3.83E+Ol +* 
300.09 5.34E+02 +- 1. 30E+02 4.10E:+02 +* 

Cd-l09 88.03 1. D. . .· 
Th-234 92.59 1. 17E+02 +- 2.33E+02 7.72E+02 + 
Ce-14l 145.44 N 1.2lE+Ol +- 2.95E+01 9.85E+Ol x 
U-235 185.72 2.28E+Ol +- 1.28E+Ol 4.19E+Ol + 
AcTh-228 Average:x 3.70E+02 +- 2.68E+Ol * 

209.28 3.83E+02 +- 9.74E+01 3.l0E:+02 +* 
338.32 3.78E+02 +- 5.78E+Ol 1.78E+02 +* 
463.00 4.35E+02 +- 1. 47E+02 4.75E+02 + 
794.70 6.07E+02 +- 1.5lE+02 4.70E+02 +* 
911. 07 3.76E+02 +- 3.86E+Ol 1. 09E+02 +* 
969.11 2.75E+02 +- 6.70E+Ol 2.l2E+02 +* 

93.35 1. D. 
Pb-2l4 Average:x 2.89E+02 +- 1.71E+Ol * 

241.98 4.35E+02 +- 8.l8E+Ol 2.59E+02 +* 
295.21 2.54E+02 +- 2.94E+Ol 8.73E+Ol +* 
351.92 2.97E+02 +- 2.17E+Ol 6.20E+Ol +* 

Annil 511. 00 6.76E+00 +- 2.32E+Ol 7.70E+Ol + 
Tl-208 Average:x 3.18E+02 +- 2.35E+Ol * 

583.14 3.34E+02 +- 2.99E+Ol 8.5lE+Ol +* 
2614.66 2.93E+02 +- 3.80E+Ol 1.02E+02 +* 
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L5348-15 analyzed by emm1461 on OS/23/2003 
=================================================================~============== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

510.84 1. D. 
Bi-214 Average:x 2.73E+02 +- 2.04E+01 * 

609.31 2.56E+02 +- 2.30E+01 6.67E+01 +* 
768.36 2.73E+02 +- 1. 43E+02 4.67E+02 + 

1120.29 2.02E+02 +- 7.24E+01 2.33E+02 + 
1764.49 4.43E+02 +- 6.08E+01 1. 63E+02 +* 

Cs-137 661.65 3.00E+01 +- 6.11E+00 1.83E+01 +* 
Bi-212 727.17 2.82E+02 +- 7.16E+01 2.26E+02 +* 
Nb-95 765.79 N-1.77E+00 +- 1. 99E+01 6.8IE:+01 x 
Pa-234 766.40 2.58E+02 +- 2.92E+03 9.86E+03 + 
K-40 1460.81 1.79E+04 +­ 2.94E+02 3.13E+02 +* 
Am-241 59.54 N 5.56E+00 +­ 2.86E+01 9.56E+Oll x lbase 
Co-57 122.06 N 1. 82E+00 +­ 4.95E+00 1. 66E+01 x 
Ce-144 133.54 N-4.71E+01 +­ 3.87E+01 1. 32E+02 x 
Ra-226 186.22 N 2.90E+03 +­ 1.54E+02 4.02E+02 x* 
Se-75 264.65 N-7.79E+00 +­ 1.09E+01 3. 72E+Oll x lbase 
Cr-51 320.08 N 2.62E+02 +­ 2.03E+02 6.71E+02 x 
1-131 364.48 N-2.64E+02 +­ 8.17E+02 2.78E:+03 x 
Sb-125 427.89 N-3.85E+OO +­ 1. 85E+01 6.29£:+01 x 
Ag-108m 433.93 N O.OOE+OO +­ 5.46E+OO 1. 85£:+01 x 
Be-7 477.59 N-2.07E+01 +­ 1. 00E+02 3.42E+02 x 
La-140 487.03 N 2.46E+02 +­ 2.32E+02 7.74£:+02 x 
Ru-103 497.08 N 1. 60E+01 +­ 1.81E+01 6.05E+01 x 
Ba-140 537.32 N 9.39E+02 +­ 5.32E+02 1. 74E+03 x 
Cs-134 604.70 N-4.66E+OO +­ 2.65E+01 8.79E+01P x PIC 
Ru-106 621. 84 N-1.41E+00 +­ 7.00E+01 2.38E+02 x 
Zr-95 724.18 N-5.80E+01 +­ 3.90E+01 1.37E+021 x LHROI 
Co-58 810.76 N-l.71E+01 +­ 1.14E+01 4.04E+01 x 
Mn-54 834.83 N 9.82E+00 +­ 7.98E+00 2.65E+01 x 
Ag-110m 884.67 N-5.20E-01 +­ 1. 07E+01 3.67E+01 x 
Fe-59 1099.22 N 2.73E+01 +­ 3.51E+01 1.18E+02 x 
Zn-65 1115.52 N-3.04E+01 +­ 3.28E+01 1.12E+02p x PIC 
Co-60 1332.49 N 1.51E+01 +­ 8.00E+00 2.61E+01 x Y. 
Sb-124 1691.02 N 1.8SE+01 +- 2.02E+01 6.89E+01 x 

MEASURED TOTAL: 2.32E+04 +- 3.82E+03 pCi/kg O.OOE+OO 
NOTE: *: N/S>3 #: Net<-3R 

=============================================================================== 
UNKNOWN, SUM or ESCAPE PEAKS 

=============================================~================================= 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

1 63.07 95.28 -87 67 111 1563 1. 09 Deleted 
4 84.20 127.23 53 63 102 1397 1. 54 Deleted 
8 98.67 149.11 23 51 84 1197 1. 24 Deleted 
9 112.38 169.83 -78 50 84 1143 0.18 Deleted 


10 128.79 194.63 29 41 67 893 0.45 Deleted 

11 139.71 211.14 8 38 63 662 0.96 Deleted 

13 163.31 246.82 5 53 87 1051 2.05 Deleted 

15 197.05 297.81 47 63 104 1417 1. 49 Deleted 

16 205.31 310.30 52 41 66 686 1. 00 Deleted 
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-------------------------------------------------------------------------------

L5348-15 analyzed by ernrn1461 on OS/23/2003 
=============================================================================== 

UNKNOWN,SUM or ESCAPE PEAKS 
====~========================================================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 

20 270.16 408.32 69 47 77 831 1.11 Deleted 

21 277.88 420.00 -31 46 77 799 0.07 Deleted 

24 327.96 495.70 32 36 59 585 0.55 Deleted 

27 385.11 582.09 -31 38 63 579 1. 06 Deleted 

30 558.10 843.58 22 31 51 325 1.18 Deleted 

37 785.88 1187.90 32 22 36 235 1. 00 Deleted 

39 803.00 1213.77 -4 24 40 226 1. 83 Deleted 

41 934.15 1412.02 36 23 37 233 1. 50 Deleted 

43 1001. 04 1513.14 -19 27 46 258 1. 01 Deleted 

47 2102.76 3178.50 31 10 13 35 1. 88 2615SEsc 

48 2105.55 3182.72 11 7 10 23 1. 20 2615SEsc 

50 661.61 1000.04 82 27 42 312 1. 37 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

12 143.63 217.06 18N 44 72 828 1. 01 b NET< CL 
35 766.26 1158.24 -2N 22 36 185 1. 37 a NET< CL 
54 59.54 89.95 8N 43 70 997 1.13 NET< CL 

LBase 
55 122.06 184.46 15N 39 65 843 1.12 NET< CL 
56 133.54 201.81 -48N 39 65 858 1.13 NET< CL 
57 186.22 281.44 894N 47 60 738 1.15 
58 264.65 400.00 -25N 35 58 627 1. 21 NET< CL 

LBase 
59 320.08 483.79 40N 31 50 459 1. 25 NET< CL 
60 364.48 550.90 -9N 28 46 394 1. 29 NET< CL 
61 427.89 646.75 -6N 28 46 328 1. 35 NET< CL 
62 433.93 655.88 ON 26 42 330 1. 36 NET< CL 
63 477.59 721. 88 -5N 24 40 296 1. 40 NET< CL 
64 487.03 736.15 24N 23 36 245 1. 40 NET< CL 
65 497.08 751.34 25N 28 45 347 1. 41 NET< CL 
66 537.32 812.17 47N 26 42 250 1. 45 
67 604.70 914.02 -18N 101 166 718 1. 51 NET< CL 

PIC 
68 621. 84 939.93 -IN 25 41 284 1. 53 NET< CL 
69 724.18 1094.63 -49N 33 57 295 1. 62 NET< CL 

LHRoi 
70 810.76 1225.50 -32N 21 36 246 1. 70 NET< CL 
71 834.83 1261.89 28N 23 36 245 1. 72 NET< CL 
72 884.67 1337.23 -IN 21 34 213 1. 76 NET< CL 
73 1099.22 1661.54 17N 21 35 209 1. 92 NET< CL 
74 1115.52 1686.18 -34N 37 62 408 1. 93 NET< CL 

PIC 
75 1332.49 2014.15 34N 18 28 145 2.08 
76 1691. 02 2556.11 9N 10 15 44 2.26 NET< CL 
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LS348-1S analyzed by emm1461 on OS/23/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample ID : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: OS/22/2003 16:02:45 
Sampling Stop: 03/26/2003 12:00:00 Decay Time .. 1.37E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 50000 Sec 
Sample Size .. .... 1.SSE-01 kg Real Time . . . S0034 Sec 
Collection Efficiency . . 1. 0000 Spectrum File . .1426606.spc 

Detector #: 6 
Energy{keV)= 0.03 + 0.662*Ch + 0.00E+00*ChA2 + 0.OOE+00*ChA3 OS/22/2003 
FWHM(keV) = 1.40 + -0.060*En + 3.S9E-03*EnA2 + 3.S9E-03*En A 3 03/04/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WTISS006.EFF (Sand in 4 oz Poly Jar: 1.6 g/cc) 
Eff.=l/[ 4.S8e-03*EnA-3.34e+00 + 1.01e+02*EnA 7.37e-Ol] 02/06/1998 

Library File: SOILA.LIB LSF File: LS348-1S.LSF 
Activity Onits: pCi/kg 
Nuclide Activity Uncertainty MDA CL P,CT DECAY FLAG SEN MET 
=============================================================================== 
Pb-212 3.76E+02 1. S2E+Ol < 3.83E+Ol 1.88E+Ol 1. OOE+OO MEAS + YES 
Th-234 1.17E+02 2.34E+02 < 7.72E+02 3.83E+02 1.OOE+OO MEAS + YES 
Ce-141 1.21E+Ol 2.95E+Ol < 9.85E+Ol 4.84E+Ol 2.94E-Ol NET YES 
0-23S 2.28E+Ol 1.28E+Ol < 4.19E+Ol 2.07E,+01 1. OOE+OO MEAS + YES 
AcTh-228 3.70E+02 2.68E+Ol < 1.09E+02 5.30E+OI 9.99E-Ol MEAS + YES 
Pb-214 2.89E+02 1.7IE+Ol < 6.20E+Ol 3.04E+01 1.00E+OO MEAS + YES 
Annil 6.76E+OO 2.32E+OI < 7.70E+01 3.82E+Ol 8.97E-Ol MEAS + YES 
Tl-208 3.18E+02 2.3SE+Ol < 8.51E+01 4.1SE+Ol 9.99E-Ol MEAS + YES 
Bi-214 2.73E+02 2.04E+Ol < 6.67E+Ol 3.27E+01 1.00E+00 MEAS + YES 
Cs-137 3.00E+01 6.11E+OO < 1.83E+Ol 8.73E+OO 9.96E-Ol MEAS + YES 
Bi-212 2.82E+02 7.16E+01 < 2.26E+02 1.10E+02 9.99E-Ol MEAS + YES 
Nb-95 -1.77E+OO 1. 99E+01 < 6.81E+Ol 3.28E+Ol 3.21E-Ol NET YES 
Pa-234 2.58E+02 2.92E+03 < 9.86E+03 4.80E+03 1.OOE+OO MEAS + YES 
K-40 1.79E+04 2.94E+02 < 3.13E+02 1.5IE+02 1. OOE+OO MEAS + YES 
Am-241 5.56E+00 2.86E+Ol < 9.56E+Ol 4.69E+OI 1.OOE+00 NET YES 
Co-57 1.82E+OO 4.95E+OO < 1.66E+OI 8.11E+OO 8.63E-Ol NET YES 
Ce-144 -4.7IE+OI 3.87E+Ol < 1.32E+02 6.47E+Ol 8.69E-Ol NET YES 
Ra-226 2.90E+03 1. 54E+02 < 4.02E+02 1.96E+02 1.00E+OO NET YES 
Se-75 -7.79E+OO 1.09E+OI < 3.72E+Ol 1.82E+01 7.17E-Ol NET YES 
Cr-51 2.62E+02 2.03E+02 < 6.70E+02 3.26E+02 2.38E-01 NET YES 
1-131 -2.64E+02 8.17E+02 < 2.78E+03 1.3SE+03 7.07E-03 NET YES 
Sb-125 -3.8SE+OO 1. 85E+01 < 6.28E+01 3.05E+Ol 9.61E-Ol NET YES 
Ag-I08m O.OOE+OO 5.46E+OO < 1.8SE+Ol 8.98E+OO 9.99E-OI NET YES 
Be-7 -2.07E+OI 1. OOE+02 < 3.42E+02 1.66E+02 4.7SE-Ol NET YES 
La-l40 2.46E+02 2.32E+02 < 7.74E+02 3.73E+02 4.44E-02 NET YES 
Ru-I03 1.60E+Ol 1.81E+Ol < 6.05E+Ol 2.94E+OI 3.63E-Ol NET YES 
Ba-140 9.39E+02 5.32E+02 < 1. 74E+03 8.4SE+02 4.44E-02 NET YES 
Cs-134 4.66E+OO 2.65E+Ol < 8.79E+Ol 4.36E+Ol 9.48E-Ol NET YES 
Ru-l06 -1.41E+OO 7.00E+Ol < 2.38E+02 1.15E+02 8.97E-Ol NET YES 
Zr-95 -5.80E+01 3.90E+Ol < 1.37E+02 6.69E+OI 5.37E-Ol NET YES 
Co-58 -l.71E+Ol 1.14E+01 < 4.03E+01 1.9SE+OI 5.70E-Ol NET YES 
Mn-54 9.82E+OO 7.98E+OO < 2.65E+Ol 1.28E+Ol 8.80E-Ol NET YES 
Ag-llOm -S.20E-01 1. 07E+Ol < 3.67E+01 1.77E+Ol 8.53E-Ol NET YES 
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L5348-15 analyzed by emm1461 on OS/23/2003 
Activity Units: pel/kg 
Nuclide ~ctivity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
====~========================================================================== 

Fe-59 2.73E+Ol 3.51E+Ol < 1.18E+02 5.66E+Ol 4.10E-Ol NET YES 
Zn-65 -3.04E+Ol 3.28E+Ol < 1.12E+02 5.46E+Ol 8.50E-Ol NET YES 
Co-60 1.51E+Ol 8.00E+OO < 2.61E+Ol 1.24E+Ol 9.79E-Ol NET YES 
Sb-124 1.85E+Ol 2.02E+Ol < 6.89E+Ol 3.17E:+Ol 5.16E-Ol NET YES 

PERFORMED BY: __________________________ 

REVIEWED BY: __________________________ 
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------------------------
------------------------

----------

GAMMA SPECTROMETRY ANALYSIS WORKSHEET 

CLIENT INFORMATION 

Lab Sample Number: L5348-16 Count by Date: ________________ 
~~~~---------------- (if required) 

Client: Duratek Inc Delay Date: 
~~~~----------------

(if required) 

Project: OTHER ENVIRON-DUR 

Sample Matrix: Soil 

Sample Description: BMA-E0200-726 REF-X19585 

Collect Start DatelTime: 

Collect Stop Date/Time: 03-26-03 12:00 

Product: GAMMA SPECTROMETRY 

Required MDC(s) Cs-137,1100; Co-GO, 38 

CHEMISTRY INFORMATION 

Liquid Data Solid/Sediment/Soil 

Density: __________ g/mL Total Sample Weight: ---------g
(if required) (if required) 

Total Sample Weight: Wi'at Weight:---------g ---------g
(if required) 

Dry Weight: Aliquot Weight: ----------9 ---------g 
Aliquot Weight: -,,1--'2"-'''"~~.(--- g

Vegetation/Dried Aquatic Animals Data 

Filter/Smear Data Wet Weight: g 

Volume:
Dry Weight: ---------- g 

Units:
Aliquot Weight: ---------- g 

Sample Geometry: 

Work Group ID: Run ID: 

COUNTING INFORMATION 

Gamma Spectrometry Counting 

Count DatelTime: 

Counted by: 

$r403 
~ 

17OS­ Det No.: A Spectrum No.: 1~110 'L 

Recount Date/Time: 

Counted by: 

DetNo.: ___ Spectrum No.: _________ 

FORM 305.1, Rev.18 



Framatome ANP 
Results Data Report -, 

Required MOe(s) , CO-60,38;Cs-137,1100; 

Sample Id 
Client Id 
Site 
Comments 
Client 
Project 
Start Date 
Collect Date 

L5348-16 
BMA-E0200-726 
REF-X19585 

00435 Duratek lnc 
OTHER ENVIRON-DUR 

03/26/03 12: 00 

product 
Matrix 

GAMMA SPECTROMETRY 
SOOl soil 

Parameter Units Numvalue Textvalue Datevalue 

Sample weight 
Sample Weight-Pry 
Aliquot Weight 
FINAL WEIGHT 
Container 
LIBRARY 
BACKGROUND 
ACTIVITY UNITS 

g 
g 
g 
kg 

pCi 

152.1 

152.1 
.1521 

WT1S 
SOILA.LIB 
EMPTY 
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-------------------------------------------------------------------------------

L5348-16 analyzed by emm1461 on 05/16/2003 
******************************************************************************* 

SEEKER GAM M A A N A L Y SIS RES U L T S PS Version 1.7.9. 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

LSN: L5348-16 

Sample ID: SOIL/SEDI Duratek Inc 	 Code: 1367102 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:05:40 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.23E+003 Hrs 
Buildup Time. . O.OOE+OOO Hrs Live Time 70000 Sec 
Sample Size .. .... 1.52E-00I kg Real Time . 70027 Sec 
Collection Efficiency. . .. 1.0000 Spc. File . .1367102.spc 

Detector #: 2 (Canberra an 9923043 det# 2) 
Energy (keV) 1.01 + 0.661*Ch + 0.00E+OO*Ch A2 + 0.OOE+OO*ChA3 05/16/2003 
FWHM{keV) 1.03 + 0.002*En + 6.55E-04*EnA2 + 0.00E+00*En A 3 02/18/2003 

Where En Sqrt{Energy in keV) 

Search Sensitivity: 1.00 I Sigma Multiplier: 1.00 I Search Start/End: 75/4000 

====~========================================================================== 

PEAK SEARCH RESULTS 
=============================================================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
----------------------~--------------------------------------------------------

1 60.38 89.87 41 36 58 827 0.54 a 	 NET< CL 
2 63.09 93.97 522 49 71 1103 0.96 b 
3 74.66 111.49 815 66 98 1786 1. 24 a 
4 76.91 114.89 1032 61 86 1488 1. 01 b 
5 83.99 125.61 129 39 61 923 0.56 a 
6 87.06 130.26 248 48 75 1231 0.89 b 
7 92.41 138.36 418 62 96 1717 1. 31 a 	 HiResid 
8 	 98.71 147.90 0 66 108 2003 1. 57 b NET< CL 

HiResid 
Wide Pk 

9 104.83 157.16 22 51 84 1431 1. 04 c 	 NET< CL 
HiResid 

10 128.62 193.16 50 51 83 1270 0.57 NET< CL 
11 l39.79 210.07 89 43 69 952 1.14 a 
12 143.70 216.00 111 31 48 572 0.64 b 
13 148.59 223.40 79 31 48 572 0.58 c 
14 153.95 231.51 86 31 48 572 0.61 d 
15 185.72 279.60 710 62 92 1332 1. 38 
16 196.85 296.45 85 35 55 674 0.80 a 
17 198.25 298.57 109 41 65 842 1.13 b 
18 205.30 309.24 55 27 43 464 0.60 a 
19 209.14 315.06 156 40 62 772 1. 06 b 
20 238.45 359.42 1708 55 59 712 1. 08 a 
21 241. 37 363.85 372 55 85 1139 1. 65 b 
22 258.66 390.01 31 39 64 747 0.62 NET< CL 
23 270.08 407.30 195 51 82 982 1. 91 a Wide Pk 
24 277.00 417.78 107 38 60 655 1. 36 b 
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L5348-16 analyzed by errun1461 on 05116/2003 
======;========================================;================================ 

PEAK SEARCH RESULTS 

=============================================:================================== 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 
--------------------------~----------------------------------------------------

25 293.56 442.85 16 81 132 1692 3.67 a NET< CL 
Wide Pk 

26 295.02 445.06 525 45 64 696 1. 41 b 
27 328.00 494.98 60 42 69 747 0.97 NET< CL 
28 338.09 510.26 422 44 64 659 1. 69 
29 351.78 530.98 824 46 59 586 1. 27 
30 462.91 699.20 94 33 53 440 1.11 
31 510.76 771. 63 1456 54 63 545 2.60 Wide Pk 
32 562.15 849.42 -18 31 51 412 0.96 NET< CL 
33 582.90 880.84 638 40 51 384 1. 61 
34 609.16 920.59 677 40 50 395 1. 67 
35 661. 51 999.83 38 28 45 321 0.92 NET< CL 
36 727.19 1099.26 106 28 43 322 1. 87 
37 794.13 1200.58 40 27 44 318 0.84 NET< CL 
38 802.86 1213.81 52 22 33 220 1. 03 
39 860.01 1300.31 50 29 45 339 1. 35 
40 911.04 1377.55 352 32 43 308 1. 79 
41 964.55 1458.57 68 21 31 191 1. 46 a 
42 968.95 1465.22 232 24 31 191 1. 57 b 
43 994.59 1504.04 6 24 39 252 0.58 NET< CL 
44 1120.26 1694.26 110 28 42 292 1.16 
45 1302.47 1970.09 4 24 39 224 0.20 NET< CL 
46 1377.91 2084.28 20 16 26 121 0.96 NET< CL 
47 1460.74 2209.68 4372 68 26 110 2.13 
48 1631.14 2467.62 21 15 24 88 1. 03 NET< CL 
49 1764.85 2670.02 109 17 22 79 2.66 
50 2614.37 3955.98 256 18 14 31 3.00 
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L5348-16 analyzed by emm1461 on 05/16/2003 
******************************************************************************* 

SEEKER B A C K G R 0 U N D SUB T RAe T RES U L T S Version 1.9.2 

Environmental Laboratory 

Environmental Gamma Isotopic Analysis 


******************************************************************************* 

Background File:. EMPTY02.BKG (BKG Framatome ANP) 

==================;===================================~======================== 

BACKGROUND SUBTRACT RESULTS 
=============================================================================== 

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW 
PK# (keV) COUNTS CERTAINTY CR. LEVEL COUNTS CERTAINTY CR. LEVEL FLAG 

2 63.09 522 49 71 164 57 91 
3 74.66 815 66 98 617 71 109 
4 76.91 1032 61 86 842 64 95 
5 83.99 129 39 61 15 45 75 NET<CL 
6 87.06 248 48 75 126 52 84 
7 92.41 418 62 96 -559 69 119 NET<CL 
8 98.71 o 66 108 -49 69 114 NET<CL 

11 139.79 89 43 69 53 45 73 NET<CL 
12 143.70 111 31 48 13 37 61 NET<CL 
14 153.95 86 31 48 42 41 66 NET<CL 
15 185.72 710 62 92 238 68 110 
16 196.85 85 35 55 -101 44 74 NET<CL 
20 238.45 1708 55 59 1342 58 75 
21 241.37 372 55 85 300 59 93 
23 270.08 195 51 82 175 55 88 
25 293.56 16 81 132 -128 83 138 NET<CL 
28 338.09 422 44 64 367 48 73 
29 351. 78 824 46 59 590 50 71 
31 510.76 1456 54 63 226 61 97 
33 582.90 638 40 51 535 43 60 
34 609.16 677 40 50 520 44 61 
36 727.19 106 28 43 88 30 46 
37 794.13 40 27 44 16 29 48 NET<CL 
38 802.86 53 22 33 20 26 42 NET<CL 
40 911. 04 352 32 43 267 35 50 
42 968.95 232 24 31 191 27 38 
44 1120.26 110 28 42 63 30 47 
47 1460.74 4372 68 26 4246 69 36 
49 1764.85 109 17 22 59 19 28 
50 2614.37 256 18 14 161 20 25 
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L5348-16 analyzed by emm1461 on 05/16/2003 
******************************************************************************* 

SEEKER LIB R A R Y SEA R C H RES U L T S Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

Library File:.. . SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 

Library Match Resolution. 2.00 I Decay Limit (Halflives) . . 8.0 
Minimum Score . 0.50 I Decay Correction. .. ON 

=============================================================================== 
LIBRARY SEARCH RESULTS 

============================================::================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


2 63.09 164 Th-234 1 of 2 41. 26 0.91 
3 74.66 617 Tl-208 47 7 of 9 98.64 0.99 

Tl-208 27 7 of 9 98.64 0.99 
Pb-214 229 5 of 7 97.33 0.97 
Pb-212 379 4 of 6 95.97 0.96 

4 76.91 842 Pb-214 306 5 of 7 100.00 1. 00 
TI-208 47 7 of 9 98.64 0.99 
Pb-212 628 4 of 6 95.97 0.96 

6 87.06 126 Cd-l09 1 of 1 100.00 1. 50 
Pb-212 331 4 of 6 100.00 1. 00 

13 148.59 79 Unknown 
15 185.72 238 Ra-226 1 of 1 100.00 1.50 

U-235 1 of 3 100.00 1.00 
17 198.25 109 Unknown 
18 205.30 55 Unknown 
19 209.14 156 AcTh-228 163 7 of 36 79.24 1. 29 

Np-239 o of o 0.00 Decay 
20 238.45 1342 Pb-212 1905 4 of 6 95.97 0.96 
21 241. 37 300 Pb-214 238 5 of 7 100.00 1. 50 

La-140 1 of 15 0.40 0.00 LowScore 
23 270.08 175 AcTh-228 109 7 of 36 75.16 1. 25 
24 277.00 107 Tl-208 74 7 of 9 100.00 1. 50 

Ba-133 1 of 5 5.46 0.55 
Np-239 o of o 0.00 Decay 

26 295.02 525 Pb-2I4 364 5 of 7 100.00 1. 00 
28 338.09 367 AcTh-228 276 7 of 36 75.97 1. 26 
29 351. 78 590 Pb-214 911 5 of 7 100.00 1. 00 
30 462.91 6 Sb-125 1 of 8 13.67 0.64 Split 
52 462.91 88 AcTh-228 88 7 of 36 77.46 1.27 AutoAdd 
31 510.76 80 Annil 1 of 1 100.00 1. 50 Split 
51 510.76 145 1'1-208 145 7 of 9 100.00 1.50 AutoAdd 
33 582.90 535 Tl-208 489 7 of 9 100.00 1. 50 
34 609.16 520 Bi-214 366 3 of 33 84.53 1. 35 

Ru-103 1 of 2 5.92 0.06 LowScore 
36 727.19 88 Bi-212 1 of 13 100.00 1. 00 
39 860.01 50 Tl-208 56 7 of 9 100.00 1. 50 
40 911. 04 267 AcTh-228 362 7 of 36 83.87 1. 34 
41 964.55 68 AcTh-228 57 7 of 36 77.46 1. 27 
42 968.95 191 AcTh-228 181 7 of 36 79.24 1. 29 
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---------------------------------------------------------------------- --------

L5348-16 analyzed by emm1461 on 05/16/2003 
======================================;======================================== 

LIBRARY SEARCH RESULTS 

=============================================================================== 

Pk. Energy Net Expected Peaks % Abn. 

No. (keV) Counts Nuclide Net Counts Found Found SCORE FLAG 


Sb-124 1 of 13 1. 04 0.01 LowScore 

44 1120.26 63 Bi-214 101 3 of 33 100.00 1. 50 

47 1460.74 4246 K-40 1 of 1 100.00 1. 50 

49 1764.S5 59 Bi-214 73 3 of 33 93.S7 1. 44 

50 2614.37 161 Tl-20S 193 7 of 9 100.00 1. 50 
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------------------------------------------------ ------------------------------

1'5348-16 analyzed by emm1461 on 05/16/2003 
******************************************************************************* 

SEEKER FIN A L ACT I V I T Y REP 0 R T Version 1.9.2 

Environmental Laboratory 
Environmental Gamma Isotopic Analysis 

******************************************************************************* 

LSN: L5348-16 

Sample ID: SOIL/SEDI Duratek Inc Code: 1367102 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:05:40 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. 1.23e+003 Hrs 
Buildup Time. . O.OOe+OOO Hrs Live Time .. 70000 Sec 
Sample Size . . . 1.52e-00I kg Real Time . . 70027 Sec 
Collection Efficiency 1. 0000 Spectrum File .1367102.spc 
Type I Type I & II 
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 % 

Detector #: 2 (Canberra sn 9923043 det# 2) 
Efficiency File: WTISS002.EFF (Sand in a 4 oz. Jar: 1.6 g/cc) 
Eff.=1/[1.49E-02*En A -2.83E+OO + 1.39E+02*En A 8.08E-Ol] 02/06/1998 

Library File: ...... SOILA.LIB (Soil/Sediment Library (Kocher 04/08/94)) 
LSF File: .......L5348-16.LSF (SOIL/SEDI: Duratek Inc) 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

Th-234 63.29 5.65E+02 +- 1.96E+02 6.37E+02 + 
Tl-208 Average:x 3.85E+02 +- 2.55E+Ol * · · 

74.97 1. D. · 
277.35 5.59E+02 +- 1.96E+02 6.33E+02 + 
510.84 1. D. . . · · 
583.14 4.05E+02 +- 3.28E+01 9.32E+01 +* 
860.37 3.51E+02 +- 1.99E+02 6.54E+02 + 

2614.66 3.46E+02 +- 4.25E+Ol 1. 13E+02 +* 
Pb-214 Average:x 2.85E+02 +- 1.68E+01 * · 

77.11 1. D. . . . · 
241.98 4.58E+02 +- 9.06E+Ol 2.89E+02 +* 
295.21 3.64E+02 +- 3.l3E+01 9.05E+Ol +* 
351.92 2.42E+02 +- 2.04E+Ol 5.98E+01 +* 

Cd-l09 88.03 1. D. . . · · Ce-141 145.44 N 6.67E+OO +- l.92E+Ol 6.42E+Ol x 
Ra-226 186.22 6.90E+02 +- 1.99E+02 6.45E+02 +* 
AcTh-228 Average:x 3.80E+02 +- 2.68E+Ol * · 

209.28 3.65E+02 +- 9.29E+Ol 2.96E+02 +* 
270.23 6.04E+02 +- l.9lE+02 6.l9E+02 +* 
338.32 4.77E+02 + 6.25E+Ol 1.92E+02 +* 
463.00 3.80E+02 +- 2.06E+02 6.77E+02 + 
911. 07 3.16E+02 +- 4.09E+Ol 1. 22E+02 +* 
964.60 4.46E+02 +- 1.36E+02 4.29E+02 +* 
969.11 3.97E+02 + 5.61E+Ol 1.64E+02 +* 

Pb-212 238.63 3.41E+02 +- 1.49E+Ol 3.88E+Ol +* 
Sb-l25 Average:x 5.82E+OO +- l.73E+Ol · · 
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L5348-16 analyzed by erom1461 on 05/16/2003 
=============================================================================== 

MEASURED or MDA CONCENTRATIONS 
=============================================================================== 

N 
ENERGY E Concentration 

Nuclide (keV) (pCi/kg MDA Flags Notes MDC 

----------:~~~~~-:-~:~~~:~~-:=-~:~~~:~~--~:~~~:~~--~~~~ZJ----~-fG-------------

Annil 511.00 1.82E+01 +- 2.40E+01 7.94E+01 + 
Bi-214 Average:x 2,53E+02 +- 2.04E+01 * 

609.31 2.66E+02 +- 2.23E+01 6.40E+Ol +* 
1120.29 1.62E+02 +- 7.64E+01 2.49E+02 + 
1764.49 2.07E+02 +- 6.70E+01 2.11E+02 +* 

Bi-212 727.17 2.04E+02 +- 6.87E+Ol 2.21E+02 + 
K-40 1460.81 1.91E+04 +- 3.09E+02 3.35E+02 +* 
Am-241 59.54 N 6.49E+Ol +- 1.97E+Ol 6.35E+011 x* lbase 
Co-57 122.06 N-8.01E+00 +- 4.53E+00 1.55E+01 
Ce-144 133.54 N-1.72E+01 +- 3.62E+Ol 1.22E+02 
Se-75 264.65 N-1.71E+01 +- 1.05E+01 3.59E+011 lbase 
Cr-51 320.08 N-3.15E+01 +- 1.73E+02 5.84E+02 
1-131 364.48 N 9.93E+01 +- 5.08E+02 1.71E+03 
Ag-I0Sm 433.93 N-6.83E+00 +- 5.45E+00 1.89E+01 
Be-7 477.59 N 1.61E+02 +- 9.44E+01 3.10E+02 x 
La-140 487.03 N 2.71E+02 +- 1.86E+02 6.13E+02 x 
Ru-l03 497.08 N-1.68E+00 +- 1.38E+01 4.71E+Ol 
Ba-140 537.32 N-4.68E+01 +- 3.87E+02 1. 32E+03 x 
Cs-134 604.70 N-9.41E+00 +- 7.49E+00 2.58E+011 x lbase 
Ru-l06 621.84 N-4.52E-Ol +- 6.77E+01 2.30E+02 x 
Cs-137 661.65 N 1.92E+Ol +- 7.54E+00 2.43E+Ol x Y. 
Zr-95 724.18 N-3.27E+Ol +- 3.69E+01 1.28E+02L LHR01 
Nb-95 765.79 N-2.17E+01 + 2.00E+01 6.94E+Ol 
Co-58 810.76 N-l.31E+Ol +- 9.81E+00 3.47E+01 
Mn-54 834.83 N 6.17E+00 +- 8.14E+00 2.73E+01 
Ag-110m 884.67 N-l.02E+00 +- 1.15E+01 3.94E+Ol 
Fe-59 1099.22 N 2.71E+01 +- 3.24E+01 1. 09E+02 
Zn-65 1115.52 N 1.82E+Ol +- 3.66E+Ol 1.22E+02P x PIC 
Co-60 1332.49 N-2.16E+00 +- 8.07E+00 2.80E+01 x Y. 
Sb-124 1691.02 N 3.40E+01 +- 2.09E+01 6.84E+01 

MEASURED TOTAL: 2.23E+04 +- 9.38E+02 pCi/kg O.OOE+OO 
NOTE: *. N/S>3 #: Net<-3R 

=============================================================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
============================================:=================================== 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 
1 60.38 89.87 41 36 58 827 0.54 Deleted 
5 83.99 125.61 15 45 75 924 0.56 Deleted 
7 92.41 138.36 559 69 119 1717 1. 31 Deleted 
8 98.71 147.90 -49 69 114 2003 1. 57 Deleted 
9 104.83 157.16 22 51 84 1431 1. 04 Deleted 

10 128.62 193.16 50 51 83 1270 0.57 Deleted 
11 139.79 210.07 53 45 73 953 1.14 Deleted 
13 148.59 223.40 79 31 48 572 0.58 Unknown 
14 153.95 231.51 42 41 66 572 0.61 Deleted 
16 196.85 296.45 -101 44 74 674 0.80 Deleted 
17 198.25 298.57 109 41 65 843 1.13 Unknown 
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L'5348-16 analyzed by emm1461 on 05/16/2003 
=============================================:================================== 

UNKNOWN, SUM or ESCAPE PEAKS 
=============================================================================== 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
it (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

=============================================================================== 
18 205.30 309.24 55 27 43 464 0.60 Unknown 

22 258.66 390.01 31 39 64 747 0.62 Deleted 

25 293.56 442.85 -128 83 138 1692 3.67 Deleted 

27 328.00 494.98 60 42 69 747 0.97 Deleted 

32 562.15 849.42 -18 31 51 412 0.96 Deleted 

35 661.51 999.83 38 28 45 321 0.92 Deleted 

37 794.13 1200.58 16 29 48 318 0.84 Deleted 

38 802.86 1213.81 20 26 42 221 1. 03 Deleted 

43 994.59 1504.04 6 24 39 253 0.58 Deleted 

45 1302.47 1970.09 5 24 39 224 0.20 Deleted 

46 1377.91 2084.28 20 16 26 121 0.96 Deleted 

48 1631.14 2467.62 21 15 24 88 1. 03 Deleted 


=============================================================================== 
NET/MDA PEAK RESULTS 

================================================================================ 

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

----------~---------------------------------~----------------------------------

12 143.70 216.00 13N 37 61 572 0.64 b NET< CL 
53 59.54 88.60 159N 48 77 1180 1. 08 LBase 
54 122.06 183.24 -76N 43 72 1046 1.13 NET< CL 
55 133.54 200.62 -20N 43 71 1003 1.14 NET< CL 
56 264.65 399.09 -62N 38 64 751 1. 23 NET< CL 

LBase 
57 320.08 482.99 -6N 33 54 544 1. 27 NET< CL 
58 364.48 550.20 6N 31 50 469 1. 30 NET< CL 
59 427.89 646.19 9N 28 45 380 1. 35 NET< CL 
60 433.93 655.33 -34N 27 46 385 1. 35 NET< CL 
61 477.59 721.42 44N 26 41 312 1. 38 
62 487.03 735.71 38N 26 42 321 1. 39 NET< CL 
63 497.08 750.93 -3N 25 41 305 1. 39 NET< CL 
64 537.32 811. 84 -3N 28 45 352 1. 42 NET< CL 
65 604.70 913.84 -37N 30 50 421 1. 47 NET< CL 

LBase 
66 621. 84 939.78 -ON 25 41 288 1. 48 NET< CL 
67 661.65 1000.05 64N 25 39 265 1. 51 
68 724.18 1094.70 -30N 34 57 302 1. 55 NET< CL 

LHRoi 
69 765.79 1157.69 -27N 25 42 263 1. 58 NET< CL 
70 810.76 1225.76 -26N 20 34 221 1. 61 NET< CL 
71 834.83 1262.20 18N 24 38 273 1. 63 NET< CL 
72 884.67 1337.64 -2N 23 37 258 1. 66 NET< CL 
73 1099.22 1662.42 18N 22 35 223 1. 80 NET< CL 
74 1115.52 1687.09 21N 42 68 491 1. 82 NET< CL 

PIC 
75 1332.49 2015.53 -5N 18 29 151 1. 96 NET< CL 
76 1691.02 2558.26 17N 10 16 46 2.21 
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L'S348-16 analyzed by emltl1461 on 05/16/2003 
******************************************************************************* 

SEE K E R A N A L Y SIS SUM MAR Y 

Environmental Laboratory 


Environmental Gamma Isotopic Analysis 

******************************************************************************* 
Sample 10 : SOIL/SEDI Duratek Inc 

Sampling Start: 03/26/2003 12:00:00 Counting Start: 05/16/2003 17:05:40 
Sampling Stop: 03/26/2003 12:00:00 Decay Time. . 1.23E+03 Hrs 
Buildup Time. . O.OOE+OO Hrs Live Time . . 70000 Sec 
Sample Size .. .... 1.52E-01 kg Real Time . , 70027 Sec 
Collection Efficiency . . 1.0000 Spectrum File .1367102.spc 

Detector #: 2 
Energy(keV)= 1.01 + O.661*Ch + O.OOE+00*Ch A 2 + O.OOE+00*Ch A 3 05/16/2003 
FWHM(keV) 1.03 + 0.002*En + 6.55E-04*EnA2 + 6.55E-04*En A 3 02/18/2003 

Where En = Sqrt(Energy in keY) 

Efficiency File: ....WTlSS002.EFF (Sand in a 4 oz. Jar: 1.6 g/cc) 
Eff.=l/[ 1.4ge-02*EnA-2.83e+00 + 1.3ge+02*EnA 8.08e-Ol] 02/06/1998 

Library File: SOILA.LIB LSF File: L5348-16.LSF 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Th-234 5.65E+02 1.96E+02 < 6.37E+02 3.l4E+02 1.00E+00 MEAS + YES 
Tl-208 3.85E+02 2.55E+Ol < 9.32E+Ol 4.56E+Ol 1. OOE+OO MEAS + YES 
Pb-214 2.85E+02 1.68E+Ol < 5.98E+Ol 2.93E+Ol 1.OOE+00 MEAS + YES 
Ce-141 6.67E+OO 1.92E+Ol < 6.42E+01 3.14E+Ol 3.33E-01 NET YES 
Ra-226 6.90E+02 1.99E+02 < 6.45E+02 3.1BE+02 1.00E+OO MEAS + YES 
AcTh-228 3.80E+02 2.68E+Ol < 1.22E+02 5.93E+Ol 1.00E+00 MEAS + YES 
Pb-212 3.41E+02 1. 49E+Ol < 3.88E+Ol 1.91E+Ol 9.99E-Ol MEAS + YES 
Sb-125 5.82E+OO 1.73E+Ol < 5.89E+Ol 2.86E+Ol 9.65E-Ol MEAS + YES 
Annil 1. 82E+Ol 2.40E+Ol < 7.94E+Ol 3.94E+Ol 9.07E-Ol MEAS + YES 
Bi-2l4 2.53E+02 2.04E+Ol < 6.40E+Ol 3.13E+Ol 1.OOE+OO MEAS + YES 
Bi-212 2.04E+02 6.88E+Ol < 2.21E+02 1.07E+02 1.00E+00 MEAS + YES 
K-40 1. 91E+04 3.09E+02 < 3.35E+02 1.61E+02 1.OOE+OO MEAS + YES 
Am-24l 6.48E+Ol 1.97E+Ol < 6.35E+Ol 3.l2E+Ol 1. OOE+OO NET YES 
Co-57 -8.01E+00 4.S3E+00 < 1.5SE+Ol 7.61E+OO 8.76E-01 NET YES 
Ce-144 -1.72E+Ol 3.62E+01 < 1.22E+02 5.98E+01 8.82E-Ol NET YES 
Se-75 -1.71E+Ol 1.OSE+Ol < 3.59E+Ol 1.76E+Ol 7.42E-Ol NET YES 
Cr-51 -3.15E+Ol 1.73E+02 < 5.84E+02 2.85E+02 2.7SE-01 NET YES 
1-131 9.93E+01 5.08E+02 < 1.71E+03 8.34E+02 1.17E-02 NET YES 
Ag-I08m -6.83E+OO 5.45E+00 < 1.89E+Ol 9.17E+00 9.99E-Ol NET YES 
Be-7 1. 61E+02 9.44E+01 < 3.10E+02 1. 50E+02 5.12E-01 NET YES 
La-140 2.71E+02 1.86E+02 < 6.13E+02 2.97E+02 6.10E-02 NET YES 
Ru-103 -1.68E+OO 1.38E+Ol < 4.71E+Ol 2.28E+01 4.03E-Ol NET YES 
Ba-140 -4.68E+Ol 3.87E+02 < 1. 32E+03 6.39E+02 6.10E-02 NET YES 
Cs-134 -9.41E+OO 7.49E+OO < 2.58E+Ol 1. 26E+Ol 9.54E-01 NET YES 
Ru-l06 -4.52E-Ol 6.77E+Ol < 2.30E+02 1.llE+02 9.07E-Ol NET YES 
Cs-137 1. 92E+01 7.S4E+00 < 2.43E+Ol 1.18E+Ol 9.97E-Ol NET YES 
Zr-95 -3.27E+01 3.69E+Ol < 1.28E+02 6.23E+Ol 5.72E-Ol NET YES 
Nb-95 -2.17E+Ol 2.00E+01 < 6.94E+Ol 3.36E+Ol 3.61E-Ol NET YES 
Co-58 1.31E+Ol 9.8lE+00 < 3.47E+01 1. 67E+01 6.03E-Ol NET YES 
Mn-54 6.17E+OO 8.14E+00 < 2.73E+Ol 1.32E+Ol 8.92E-01 NET YES 
Ag-llOm -1. 02E+OO 1.15E+Ol < 3.94E+Ol 1. 90E+Ol 8.67E-01 NET YES 
Fe-59 2.71E+Ol 3.24E+Ol < 1.09E+02 5.23E+01 4.49E-Ol NET YES 
Zn-65 1.82E+Ol 3.66E+Ol < 1. 22E+02 5.98E+01 8.64E-01 NET YES 
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---------------------------

D5348-l6 analyzed by emm146l on 05/16/2003 
Activity Units: pCi/kg 
Nuclide Activity Uncertainty MDA CL ACT DECAY FLAG SEN MET 
=============================================================================== 

Co-60 -2.16E+OO 8.07E+OO < 2.80E+Ol 1.34E+Ol 9.82E-Ol NET YES 
Sb-124 3.40E+Ol 2.09E+Ol < 6.84E+Ol 3.l5E+Ol 5.52E-Ol NET YES 

PERFORMED BY: p:tiI£~ 
REVIEWED BY: 
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