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Test Anerica St. Louis

Case Narrative
1.OT NUMBER: F71.200260

This report contains the analytical results for the 17 samples received under chain of custody by
TestAmerica St. Louis on December 20, 2007, These samples are associated with your Great Lakes
NS Remediation project.

The analytical results included in this report meet all applicable quality control procedure
requirements except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations
are held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case
narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistiry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Observations/Nonconformances

Reference the chain of custody and condition upon receipt report for any variations on receipt
conditions and temperature of samples on receipt.

Gamma Spectroscopy - Cesium-137 & Hits (EML GA-01-R MOD)
The reporting limit for Actinium-228 was not met. There is activity in the samples above the MDA,
Affected Samples:

F7L200260 (1): SU9-184-1

F7L.200260 (3): SU10-212-1

F7L.200260 (4): SU10-214PR

F7L.200260 (5): SU10-214PR FD

F7L.200260 (8): SU11-216-2

F7L.200260 (9): SU11-220-1

F7L.200260 (10): SU11-224-2

F7L.200260 (11): SU11-228-1

F71L.200260 (12): SU12-303-3

F7L200260 (13): SU12-307-1

F71L.200260 (14): SU12-307-2

F7L.200260 (15): SU13-329-1

F7L.200260 (16): SU13-B18-1

F7L.200260 (17): SU13-B19-1

There were no other nonconformances or observations noted with any analysis on this lot.

LOT# F7L200260 2 of 303



Test Aner i

ca St. Louis

F7L200260 CLIENT ANALYSIS SUMMARY storage Loc: RAD
. Date Received: 2007-12-20
Project Manager: IV Quote #: 77996 SDG:
) . Analytical Due Date: 2008-01-04
Project: 03-3040.30/TA Great Lakes NS Remediation
Report Due Date: 2008-01-07
PO#: Report to:
. Report Type: W
ient: 24 Cabrera Services, Inc. .
Client 1352408 #SMPS in LOT: 17 EDD Code: 00
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATETIME SAMPLED WORKORDER A
1 SU9-184-1 2007-07-25/ 1620 KEKC3 SOLID
SAMPLE COMMENTS:
XX 2V RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK 06
SCREEN  SCREEN SCREEN L.OC
XX OA EML GAOI-R  GammaCs-137 &HitsbyDOE ~ Gg Dry, Grind, and Fil 01 STANDARD TEST SET PROT:B WRK (6
MOD GA-01-R MOD. Geometry Loc
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
2 SU10-198-1 2007-07-13/ 1350 KEKC7 SOLID
SAMPLE COMMENTS:
XX zZv RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (6
SCREEN  SCREEN - SCREEN Loc
XX O0A EML GADI-R  Gamma Cs-137 &Hitsby DOE  G@ Dry, Grind, and Fil 01 STANDARD TEST SET PROT:B WRK (6
‘ MOD GA-01-R MOD. Geometry Loc
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
3 SU10-212-1 2007-07-13/ 1410 KEKDC SOLID
SAMPLE COMMENTS:
XX zV RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (6
SCREEN  SCREEN SCREEN Loc
XX OA EML GAO1-R  GammaCs-137 &HitsbyDOE GG Dry, Grind, and Fill 01 STANDARD TEST SET PROT:B WRK (6
MOD GA-01-R MOD. Geometry LOC
SAMPLE # CLIENT SAMPLE |ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
4 SU10-214PR 2007-11-07 / 1010 KEKDE  SOLID
SAMPLE COMMENTS:
XX zZV RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (6
SCREEN  SCREEN SCREEN Loc
XX 0A EML GA-D1-R  GammaCs-137 & Hitsby DOE ~ Gg Dry, Grind, and Fil 01 STANDARD TEST SET PROT:B  WRK (6
MOD GA-01-R MOD. Geometry LOC
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
5 SU10-214PR FD 2007-11-07/ 1010 KEKDK SOLID
SAMPLE COMMENTS:
XX zV RAD RAD RA N-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (6
SCREEN  SCREEN SCREEN LOC
XX OA EML GAD1-R  GammaCs-137 & Hitsby DOE 36 Dry, Grind, and Fil 01 STANDARD TEST SET PROT:B WRK 06
MOD GA-01-R MOD. Geometry LOC
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED  WORKORDER A
6 SU10B-038 ' 2007-11-07 / 1300 KEKDR SOLID
SAMPLE COMMENTS:
XX 2V RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK 086
SCREEN  SCREEN SCREEN Loc
XX OA EML GA01-R  GammaCs-137 &Hitsby DOE 6 Dry, Grind, and Fil 01 STANDARD TEST SET PROT:B  WRK (8
MOD GA-01-R MOD. Geometry LoC
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
7 SU10B-041PR 2007-11-12/ 820 KEKDX SOLID
SAMPLE COMMENTS:
XX ZV RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (B
SCREEN  SCREEN SCREEN LoC
XX O0A EML GA01-R  GammaCs-137 &HitsbyDOE GG Dry, Grind, and Fil 01 STANDARD TEST SET PROT:B WRK (6
MOD GA-01-R MOD. Geometry ] LoC
STL - St. Louis Logged in by: BRUNSONA  2007-12-20 16:33:10 printed on:  Thursday, December 20, 2007 05:3 Page 1 0of 3
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Test Anerica St. Louis
F7L200260 CLIENT ANALYSIS SUMMARY storage Loc: RAD
Date Received: 2007-12-20
Project Manager: IV Quote #: 77996 SDG:
. Analytical Due Date: 2008-01-04
Project: 03-3040.30/TA Great Lakes NS Remediation
Report Due Date: 2008-01-07
PO#: Report to:
Report Type: W
ient: 1352406 abrera Services, Inc. .
Cient = Cab #SMPS in LOT: 17 EDD Code: 00
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
8 SuU11-216-2 2007-07-24/ 1410 KEKD4 SOLID
SAMPLE COMMENTS:
XX zv RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK 06
SCREEN  SCREEN SCREEN Loc
XX OA EML GAOI-R  GammaCs-137 &HitsbyDOE G Dry, Grind, and Fill 01 STANDARD TEST SET PROT:B  WRK 06
MOD GA-01-R MOD. Geometry LOG
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
9 SU11-220-1 2007-08-02/ 1355 KEKD8  SOLID
SAMPLE COMMENTS:
XX zV RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK 06
SCREEN  SCREEN SCREEN LoC
XX OA EML GA-O1-R  GammaCs-137 &HitsbyDOE GG Dry, Grind, and Fill 01 STANDARD TEST SET PROT:B WRK (06
MOD GA-01-R MOD. Geometry LOC
SAMPLE # CLIENT SAMPLE 1D Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
10 SU11-224-2 2007-07-24/ 1400 KEKEC SOLID
SAMPLE COMMENTS:
XX zV RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (B
SCREEN  SCREEN SCREEN Loc
XX OA EML GAO1-R  Gamma Cs-137 &HitsbyDOE - G Dry, Grind, and Fill 01 STANDARD TEST SET PROT:B WRK . 06
MOD GA-01-R MOD. Geometry Loc
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
1M SU11-228-1 2007-08-02/ 1505 KEKEG SOLID
SAMPLE COMMENTS:
XX zV RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK 06
SCREEN  SCREEN SCREEN Loc
XX O0A EML GA-O-R  GammaCs-137 & HitsbyDOE ~ G@ Dry, Grind, and Fil 01. STANDARD TEST SET PROT:B WRK (6
MOD GA-01-R MOD. Geometry LOC
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
12 SU12-303-3 2007-07-24/ 1026 KEKEM SOLID
SAMPLE COMMENTS:
XX zZV RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (6
. SCREEN  SCREEN SCREEN LOGC |
" XX O0A EML GA01-R  GammaCs-137 &HitsbyDOE (36 Dry, Grind, and Fill 01 STANDARD TEST SET PROT:B WRK (06
R MOD GA-01-R MOD. Geometry LOC
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED  WORKORDER A
13 SU12-307-1 2007-07-24/ 1030 KEKEW SOLID
SAMPLE COMMENTS:
XX zV RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (6
SCREEN  SCREEN SCREEN Loc
XX OA EML GAO1-R  GammaCs-137 & Hitsby DOE 6 Dry, Grind, and Fil 01 STANDARD TEST SET PROT:B WRK 06
MOD GA-01-R MOD. Geometry LOC
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
14 SU12-307-2 2007-07-24/ 1030 KEKE1 SOLID
SAMPLE COMMENTS:
XX zZV RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (6
SCREEN  SCREEN SCREEN LoG
XX OA EML GAO1-R  GammaCs-137 &Hitsby DOE ~ G6 Dry, Grind, and Fil 01 STANDARD TEST SET PROT:B WRK 06
MOD GA-01-R MOD. Geometry LOC
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
STL - St. Louis Logged in by: BRUNSONA 200f-12-20 16:33:10 printed on:  Thursday, December 20, 2007 05:3 Page 20f 3
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Test Anerica St. Louis

F71.200260 CLIENT ANALYSIS SUMMARY storage Loc: RAD ..
: Date Received: 2007-12-20°
Project Manager: IV Quote #: 77996 SDG:
- o Analytical Due Date: 2008-01-04
Project: 03-3040.30/TA Great Lakes NS Remediation
Report Due Date: 2008-01-07
PO#: Report to:
Client: 1352406 Cabrera Services, Inc Report Type: W
ent . #SMPS in LOT: 17 EDD Code: 00
15 SU13-329-1 2007-07-24/ 1526 KEKE2 SOLID
SAMPLE COMMENTS:
XX zV RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (8
SCREEN  SCREEN SCREEN Loc
XX 0A EML GA-D1-R  GammaCs-137 &Hitsby DOE ~ G@ Dry, Grind, and Fil 01 STANDARD TEST SET PROT:B WRK 06
MOD GA-01-R MOD. Geometry LOC
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A
16 SuU13-B18-1 2007-08-22/ 900 KEKE4 SOLID
SAMPLE COMMENTS:
XX 2V RAD RAD RA IN-HOUSE RAD 01 STANDARD TEST SET PROT:A WRK (8
SCREEN  SCREEN SCREEN Loc
XX OA EML GA-01-R  GammaCs-137 &Hitsby DOE GG Dry, Grind, and Fil 01 STANDARD TEST SET PROT:B WRK (06
MOD GA-01-R MOD. Geometry Loc
SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED WORKORDER A ‘
17 SU13-B19-1 2007-08-22 / 1000 KEKES  SOLID .
SAMPLE COMMENTS:
( RAD RAD IN-HOUSE RAD STANDARD TEST SET PROT:A  WRK
XX zv SCREEN  SCREEN RA SCREEN 01 Loc 06
XX O0A EML GA-01R  GammaCs-137 &HitsbyDOE ~ G6 Dry, Grind, and Fill 01 STANDARD TEST SET PROT:B  WRK (6
MOD GA-01-R MOD. Geometry Loc
STL - St. Louis Logged in by: BRUNSONA  2007-12-20 16:33:10 printed on:  Thursday, December 20, 2007 05:3 Page 3 of 3
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TestAmerica St. Louis
13715 Rider Traif North

Earth City, MO 63045
phone 314.298.8566 fax 314.298.8757

Chain of Custody Record

TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

TestAmerica Laboratories, Inc.

Client Contact Project Manager: John Eberlin Site Contact: Wade Fillingame Date: y2 [; (67 COC No: 3

Cabrera Services Inc Tel/Fax: Lab Contact: Carrier: Co et resr pg 1 of 2 COCs
633 Stablestone Dr Analysis Turnaround Time Job No. 03-3040.30/260
Chesterfield, MO 63017 Calendar (C) or Work Days (W) W
(314) 703-6784 Phone TAT if different from Below __15days
(300X) XOHKX-XHHX FAX (- 2 weeks SDG No.
Project Name: Great Lakes Naval Station [ 1 week &
Site: Training Center (- 2 days E
P O #08-3111 [ 1 day 3

@

«

Sample | Sample | Sample E
Sample Identification Date Time Type |Matrix S Sample Specific Notes:

SU9-184-1 7hsle? |ie20 |G seil 1 X
SU10-198-1 “plizfo7 1350 o sen | 1| |x
SU10-212-1 7i3fo7 g0 o  lset | 1 X
SU10-214PR u/rle llero lomv  fson | 1 | |x
SU10-214PR FD iihle?| joio lom st | 1 | |x
SU10B-038 (717 | 1300 |Grab Soil 1 X
SU10B-041PR izl o826 low  |set | 1| |x
SU11-216-2 adhz 1410 b [soil 1 X
SU11-220-1 Plado? 1355 lomv  lson | 1 | |x
SU11-224-2 Wl | 14ee o fsar | 1| [x
SU11-228-1 9/ /2 | 1565 |orab Soil : X
SU12-303-3 7hdloz|iv26 |G lsen | 1] |x

Preservation Used: l=4lce,'2= HCl; 3=H2S04; 4=HNO3; 5=NaOMH; 6= Other

Possible Hazard Identification

Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)

C Non-Hazard Flammable PoisonB = Unknown Return To Client Disposal ByLab = Archive For Months
Special Instructions/QC Requirements & Comments:
=7
Relinquished by: /2= Company: Date/Time: Wy:/ /k Company: Date/Time:
- - ) P s .
S CfbtesA i2fs3fet 12\ A /. 7 (220707 A%30

Relinquishied by{ = Company: Dhte/Time: ' Received by™] Company: Date/Time: =
Relinquished by: Company: Date/Titne: Received by: Company: Date/Time:

1S BO |Jauy 1sal

S IN07
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TestAmerica St. Louis
13715 Rider Trail North

Earth City, MO 63045
phone 314.298.8566 fax 314.298.8757

Chain of Custody Record

TestAmerica

THE LEADER iN ENVIRONMENTAL TESTING

TestAmerica Laboratories, Inc.

Client Contact

Project Manager: John Eberlin

Site Contact: Wade Fillingame

Date: {A[r3[o7

COC No: 3

Cabrera Services Inc

Tel/Fax:

Lab Contact:

Carrier: Courier

pg2 of 2 COCs

633 Stablestone Dr

Analysis Turnaround Time

Chesterfield, MO 63017

Calendar ( C ) or Work Days (W) \\

Job No. 03-3040.30/260

(314) 703-6784 Phone TAT if different from Below ____15days
(300) XoX-X00KX FAX - 2 weeks SDG No.
Project Name: Great Lakes Naval Station —_ 1 week g
Site: Training Center —_ 2 days . P
P O#08-3111 | 1 day =

&

«

Sample | Sample | Sample #of E
Sample Identification Date Time Type |Matrix| Cont. fiz S Sample Specific Notes:
SU12-307-1 ozdfez [ 1030 lomb  fset | 1 | |x
SU12-307-2 7/2#/07 [p20 |Grab Soil 1 X
SU13-329-1 vl |isz lomb  fsat | 1 | |x
SU13-B18-1 § hale?| a0 |Grab Soil 1 X
SU13-B19-1 8/22)s7 | pee  |Gab  |set | 1 X
Preservation Used: 1= Ice, 2= HCl; 3= H2S04; 4=HNO3; 5=NaOH; 6= Other
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable =3 Skin Irritant Poison8 3 Untnown 3 Return To Client Disposal ByLab = Archive For Months
Special Instructions/QC Requi ts & C
A =2
Relinquished b¢: P Company: Date/Time; R%fy LZL_ Company: Date/Time:
.z é CAbeehd /z/z/o// 74 [2-R0~-CT K5 ©

RelingGished by™ = Company: Dfte/Time Received by ‘ ! Company. Date/Time:
Relinquished by: Company: Date/Time: Received by: Company: Date/Time:

1S BO |Jauy 1sal

S IN07



TestAmerica

- Lot#(s): /= 7L 2002577

TestArrerl ca St. Louis

o , 2
' THE LEADER IN ENVIRONMENTAL TESTING -1412 -
Ex |
} . L Condltlon Upon Recelpt Form - . .
client:  (oloreco COC/RFANo: 3,4—1 Date: 72— NO=5
QuoteNo: 7 79 ?é Initiated By: A7 5 - Time: OR 23D
Ship'ping_-Information -
Shipper Name: Cten 4/ ) Multiple Packages @ N
Shipping # (s):* ‘ Sample Temperature (§):**
]" N’/A 6' 1. A I_ﬂ’lvl.% 6
2, 7. 2. \ ‘
3 8. 3. | 8.
4, N/ 9. 4., W/ 9.
5. 10. 5. ' 10.

*Numbered shipping lines correspond to Nuriibered Sample Temp lines

#*Sample must be received at 4°C + 2°C- If not, note contents below. Temp
variance does NOT affect the following: Métals-Liquid or Rad tests- Liquid

Condition (Circle “Y” for yes, “N” for no and “N/A” for not applicable):

Are there custody seals present on . : o
1. Y @ | the cooler? Y p 8. |Y @ Are there custody seals present on bottles?
) Do custody seals on cooler appear to - _ KR | Do custody seals on bottles appear to be tampered
2. |Y N QUA] Poe tarpered with? 9. |Y N @3 with?
-, Were contents of cooler frisked after ; Was sample received w1th proper pH'? (If not,
3 @ N opening, but before unpacking? v 10. /Y N @ make note below)
Sample received with Cham of : "If N/A- Was pH taken by ongmal TestAmenca
4, @ N 1L |y N
| Custody? _ lab?
v Does the Chain of Custody match A ' . o o
5. @ N NA sample ID’s on the container(s)? 12. @ N Sample received in prope; Acont.amers ?
i g - T\ Headspace in VOA or TOX liquid samples? (if
6. |Y @ Was sample received brgken? L 13 Y : >Yes, ote sample ID's below) -
7. @ | 18 sample volume sufficient for 114 |Y N Was Internal COC/Workshare received?
analysis?

! For DOE-AL (Pantex, LANL, Sandla) sites, pH of ALL containers received must be verified, EXCEPT VOA, TOX and soils.

Notes:

Corrective Action:

0 Client Contact Name:

O Sample(s) processed “as is”
0 Sample(s) on hold until:
Project Management Review:

THIS FORM MUST BE COMPLETED AT THE
THE INITIATOR, THEN THAT PERSON IS

LOT# F7L200260

Vi

OLWBate

2

In_formed by:

If released notify:

-l =7

E THE ITEMS ARE BEING CHECKED IN. IF ANY ITEM IS COMPLETED BY SOMEGN’E OTHER THAN
QUIRED TO APPLY THEIR INITIAL AND THE DATE NEXT TO THAT ITEM.
ADMIN-0004, REVISED 08/06/07\\S]sv10l\QA\FORMS\ST-LOUIS\ADMIN\Adm1n004gevldfioc 303
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Revislon 2 OP-001-02 Radiologicil duivey aneet 5 LN TUY I W vy
o e " 003 Se3rs0a0, 30 - 27" g tof |
iy Z
Dlregst'gi%?cpm/%?rgg L] cicleone '
No.| o B No.| « B
1o |GA| 2 ’
2l 0 | (b5 | 27
3l 1 | 9| 28 ' .
41 | 85| 2 \ O | Kg. ©)
5 30 '
6 [l a1 | 5
7 / 32 / .
8 33
T s 1] N
10 [ 1 s8] o] |
11 [ | 36 | .
12| £ / 37 l
13 / 38 /
14 // 39
15 : 40
16 41 l @ @
17 42 , \ '
18 / 43 I L ;5_‘ L/O
19 / A | 44 I _ ‘
20 | 45| | \ \ \
2| | as| | u
2| | a7l | A N
23| | 48| !
24 I 49 I
25| 50[
Comments Surveyed By. Date: Instrument Serial # o Eff. B Eff, o Bkg. | pBlg | yBkg Cal. Due Key
K. Goxgos taliale) | Brenon |CFSHIE %% CalFAals |6linfes
e 163827 0u% ] avs5] 18 (992 25 g 7/o8 | | ™ s isenton
*.*  |Boundary
O Smear
O Dose Rals _&&Ihr
+ |Direct Reading
AR 2d-BY ) Date: CPMidirect frisk
// /%lgﬁ? A Grab Sample :
OP-001 / ! CABRERASER;IICES, Ine. Page 15 of 15

1S ed llauy 1sal
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Test Anerica St. Louis

METHODS SUMMARY
FTL200260
ANATLYTICAL PREPARATION
PARAMETER METHQD METHOD
Gamma Spectroscopy - Cesium-137 & Hits EML GA-01-R MCD
References:
EML "ENVIRONMENTAL MEASUREMENTS LABCRATCRY PROCEDURES MANUAL"

HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

LOT# F7L200260 10 of 303



LOT#

Test Anerica St. Louis
SAMPLE SUMMARY
F7L200260
SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME
KEKC3 001  SU9-184-1 07/25/07 16:20
KEKC7 002  8SU10-1%8-1 07/13/07 13:50
KEEKDC 003 SuU10-212-1 07/13/07 14:10
KEKDE (004 SU10-214PR 11/07/07 10:10
KEKDK 005  SU10-214PR FD 11/07/07 10:10
KEKDR 006  SU10B-038 11/07/07 13:00
KEKDX 007 SUl0B-041PR 11/12/07 08:20
KEKD4 008 SU11-216-2 07/24/07 14:10
KEKD8 009 S5U11-220-1 08/02/07 13:55
KEKEC 010  SU11-224-2 07/24/07 14:00
KEKEG 011  SU11-228-1 08/02/07 15:05
KEKEM 012  SU12-303-3 07/24/07 10:26
KEKEW 013 SU12-307-1 07/24/07 10:30
KEKE1 014 SU12-307-2 07/24/07 10:30
KEKE2 015 SU13-329-1 07/24/07 15:26
KEKE4 0ls SU13-B18-1 08/22/07 09:00
KEKES 017 SU13-Bl19%-1 08/22/07 10:00 -
NOTE(S) :

- The analytical results of the samples listed above are presented on the following pages.
- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report meust not be reproduced, except in full, without the written approval of the Jaboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,
paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.

F7L200260

11 of 303



Test Anerica St. Louis

Cabrera Services, Inc.

Client Sampmle ID: SU9-184-1

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L200260-001 Date Collected: 07/25/07 1620
Work Order: KEKC3 Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncert. Prep Analysis
Parameter Result Qual (Z g+/-) RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCi/g Batch # 7360292 ¥ld %
Actinium 228 1.60 0.28 0.25 0.24 12/26/07 12/26/07

NOTE (S}

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC

LOT#

F7L200260

12 of 303



Lab Sample ID:

Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU9-184-1 DUP

Severn Trent Laboratories -~ Radiochemistry

F7L200260-001X

Date Ccllected: 07/25/07 1620
Work Order: KEKC3 Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncert . Prep Analysis
Paramster Result Gual (2 g+/-) RL MDC Pate Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCi/g Batch # 7360292 Yld %
Actinium 228 1.17 0.32 0.25 0.48 12/26/07 12/26/07

NOTE (&)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.

Bold results are greater than the MDC

LOT#

F7L200260

13 of 303



Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU10-198-1

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L.200260-002 Date Collected: 07/13/07 1350
Work Order: KEKC7 Date Received: 12/20/07 0830
Matrix: SQLID
Total
Uncert. Prep Analysis
Parameter Result Gual (2 g+/-) RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCi/g Batch # 7360292 Yl4 %
Actinium 228 1.63 .34 0.25 0.13 12/26/07 12726707
NOTE(&)

Data are incomplete without the case narrative.

MBC is determined by instrument performance only.
Bold results are greater than the MDC

LOT# F7L200260 14 of 303



Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU10-212-1

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L200260-003 Date Collected: 07/13/07 1410
Work Order: KEKDC Date Receilived: 12/20/07 0830
Matrix: SOL.TD
Total
Uncert. Prep Analysis
Parameter Result Qual (2 gt/-) RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-0l1-R MOD. pCi/g Batch # 7360292 Yld %
Actinium 228 1.53 0.41 0.25 0.42 12/26/07 12/26/07
NOTE(S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC
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Lab Sample ID:

Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU10-214PR

Severn Trent Laboratories - Radiochemistry

F7L200260-004

Date Collected: 11/07/07 1010
Work Order: KEKDE Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncert. Prep Analysis
Parameter Result Qual (2 o+/-) RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pcCi/g Batch # 7360292 Yld %
Actinium 228 1.14 0.26 0.25 0.29 12/26/07 12/26/07

NOTE(S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC

LOT#

F7L200260
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU10-214PR FD

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L200260-005 Pate Collected: 11/07/07 1010
Work Order: KEKDK Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncert. Prep Analysis
Paramstar Reault Qual (2 g+/~} RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCi/g Batch # 7360292 ¥ld %
Actinium 228 1.71 0.29 0.25 0.33 12/26/07 12/26/07
NOTE (5)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SUl0B-038

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F71L.200260-006 Date Collected: 11/07/07 1300
Work Order: KEKDR Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncert. Prep Analysis
Parametar Result Qual (2 g+/-) RL MDC Date Date
Gamma Cz-137 & Hits by DOE GA-01-R MOD. pCi/g Batch # 73260292 Yld %
Actinium 228 3.89 0.54 0.25 0.23 12/26/07 12/26/07
NOTE(S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU10B-041PR

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L200260-007 Date Collected: 11/12/07 0820
Work Order: KEKDX Date Received: 12/20/07 0830
Matrix: SOLID
Total
Tncexrt. Prep analysis
Parameter Result Qual (2 g+/-} RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-01-R NOD. pcCi/g Batch # 7360292 Yld %
Actinium 228 2.05 0.36 0.25 0.1 12/726/07 12/26/07
NOTE(S)

Data are incomplete without the case narrative.

MDC is determinad by insgtrument performance only.
Bold resulte are greater than the MDC
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU11-216-2

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F71.200260-008 Date Collected: 07/24/07 1410
Work Crder: KEKD4 Date Received: 12/20/07 08340
Matrix: SOLID
Total
Uncert. Prep Analysis
Parameter Result Qual (2 g+/-} RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-01~-R MOD. pcCl/g Batch # 7360292 Yld %
Actinium 228 0.96 0.24 0.25 0.34 12/26/07 12/26/07
NOTE (S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU11-220-1

Severn Trent Lahoratories - Radiochemistry

Lab Sample ID: F7L200260-009 Date Collected: 08/02/07 1355
Work Order: KEKD8 Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncert. Prep Analysis
Parameter Result Qual (2 g+/-) RL MDC bate Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCl/g Batch # 7360292 Yld %
Actinium 228 2.38 0.35 0.25 0.40 12/26/07 12/26/07
NOTE (S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SUl1-224-2

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L200260-010 Date Collected: 07/24/07 1400
Work Order: KERKEC Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncerxt. Prep Analysis
Paramater Result Qual (2 g+/-) RL MDC Date Pate
Gamma Cs-137 & Hits by DOE GA-0l-R MOD. pCi/g Batch # 7360292 vld %
Actinium 228 1,28 0.30 0.25 0.34 12/26/07 12/26/07
NOTE(S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SUll1l-228-1

Severn Trent Laboratories - Radiochemisgtry

Lab Sample ID: F7L200260-011 Date Collected: 08/02/07 1505
Work Order: KEKEG Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncext. Prep Analysis
Parametexr Reasult Qual (2 g+/-) RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCi/g Batch # 7360292 Ylda %
Actiniuom 228 1.01 a.31 0.25 0.46 12/26/07 12/26/07
HOTE(S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance omly.
Bold results are greater than the MDC
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU12-303-3

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L200260-012 Date Collected: 07/24/07 1026
Work Order: KEKEM Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncert. Prep Analysis
Parameter Result Qual (2 g+/-) RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-0l-R MOD. pCi/g Batch # 7360292 Yid %
Agtinium 228 1.10 0.27 0.25 0.37 12/26/07 12/26/07
NOTE(S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU12-307-1

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L200260-013 Date Collected: 07/24/07 1030
Work Order: KEKEW Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncext. Prep analysis
Parameter Result Qual (2 o+/-} RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCisg Batch # 7360292 ¥ld %
Actinium 228 4.00 0.42 0.25 0.29 12/26/07 12/26/07
NOTE (9)

Data are incomplete without the case narrative.

MDC is detexmined by instrument performance only.
Bold results are greater than the MDC

LOT# F7L200260 25 of 303



Lab Sample ID:

Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SUl1l2-307-2

Severn Trent Laboratories - Radiochemistry

F7L200260-014

Date Collected: 07/24/07 1030
Work Order: KEKE1 Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncert. Prep Analysis
Parameter Result Qual (2 o+/-) RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCi/g Batch # 7360292 Yld %
Actinium 228 4.40 0.57 0.25 0.27 12/26/07 12/26/07

NOTE (8)

Data are inccmplete without the casa narrative.

MDC is determined by instrument performance only.

Bold results are greater than the MDC

LOT#

F7L200260
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SU13-329-1

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L200260-015 Date Collected: 07/24/07 1526
Work Order: KEKEZ2 Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncert. Prep Analysis
Parameter Result Qual (2 o+/-) RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-0l-R MOD. pCi/g Batch # 7360292 Yld %
Acotinium 228 0.76 0.25 0.25 0.38 12/26/07 12/26/07
NOTE(S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance oaly.
Bold regultes are greater than the MDC
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Test Anerica St. Louis

Cabrera Services, Inc.

Client Sample ID: SUl13-Bl8-1

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L200260-016 Date Collected: 08/22/07 0800
Work Order: KEKE4 Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncert. Prep Analysis
Parameter Regult Qual (2 g+/=) RL MDC Dats Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCi/g Batch # 7360292 Yld %
Actinium 228 2.41 0.39 0.25 0.51 12/26/07 12/26/07
NOTE (S}

Data are incomplete without the case narrative.

MDC ig determined by instrument psrformance omnly.
Bold results are greater than the MDC
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Test Anerica St. Louis

Cabrera Sexrvices, Inc.

Client Sample ID: SUl13-B19-1

Severn Trent Laboratories - Radiochemistry

Lab Sample ID: F7L200260-017 Date Collected: 08/22/07 1000
Work Order: KEKES Date Received: 12/20/07 0830
Matrix: SOLID
Total
Uncezrt. Prep Analysis
Parameter Result Qual (2 o+/-) RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-0l-R MOD. pCisg Batch # 7360292 ¥1d %
Actiniom 228 1.51 0.45 0.25% 0.36 12/26/07 12/26/07
NOTE(S)

Data are incomplete without the case narrative.

MDC is determined by instrument performance only.
Bold results are greater than the MDC

LOT# F7L200260 29 of 303



Test Anerica St. Louis

METHOD BLANK REPORT

Severn Trent Laboratories - Radiochemistry

Client Lot ID: F7L200260
Matrix: SOLID
Total Lab Sample ID
Uncert. Prep Analysis
Parameter Result gQual (2 g+/-} RL MDC Date Date
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCi/g Batch # 7360292 Yld % F7L260000-292B
Actinium 228 -0.06 U 4.5 0.2 0.2 12/26/07 12/26/07

NOTE (S}

Data are incomplete without the case narrative.

M is determined using instrument performance only
Bold results are greater than the MDC

U
LOT#

Result is less than the sample detecticn limit.

F7L200260
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Test Anerica St. Louis

Laboratory Control Sample Report

Severn Trent Laboratories - Radiochemistry

Client Lot ID: F7L200260
Matrix: SOLID
Total Lab Sample ID
Uncert. QC Control
Parameter Spike Amount Result (20+7-) MDC % ¥Yld % Rec Limite
Gamma Cs-~137 & Hits by DOE GA-01-R pCi/g @GA~01-R MOD F7L260000-292C
MOD.
Americium 241 103 107 8.5 1.4 104 (85 - 118)
Cesium 137 40.0 43.3 2.7 0.4 108 (91 - 1290)
Cobalt 60 62.7 65.6 3.9 0.4 105 (91 -~ 112)
Batch #: 7360292 Analysis Date: 12/26/07
NOTE (S}

ﬁ i ined by instrument performance only
LOT# althﬁm performed before rounding to avoid round~off errxor in calculated results 31 Of 303



Test Anerica St. Louis

DUPLICATE EVALUATION REPORT

Severn Trent Laboratories - Radiochemistry

Client Lot ID: F71.200260 Date Sampled: 07/25/07
Matrix: SOLID Date Received: 12/20/07
Total Total QC Bample ID
SAMPLE Uncert. DUPLICATE Uncerxt.

Parameter Result (26 +/-) % ylq Result (2 6+/-) % Yid Precision
Gamma Cs-137 & Hits by DOE GA-01-R MOD. pCi/g GA-01~R MOD F7L200260-001
Actinium 228 1.60 0.28 1.17 0.32 31 $RPD

Batch #: 7360292 (Sample) 7360292 (Duplicate)
NOTE(S)

Data are incomplete without the case narrative.
Calculations are performed before rounding to avold round-off error in calculated results
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Test Anerica St. Louis

GAMMA SPECTROSCOPY
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Test Anerica St. Louis

Analysis Report for Gamma Spectroscopy

Batch: 7360292

Operator: 60040

SamplD WRKNO Aliguot Sigma Instrument Detector  CountDateTime CountDuratipn
F7L200260-001 KEKC31AC 294.809 2.00 GammaVision GV0t 12/26/07 14:08 30
Analyte Cmprdi Activity TotalUnc CountUnc MDA MLCC  ActMDA
AC-228 1501 1.595E+000 pCilg 2.766E-001 2.609E-001 2.439E-001  1.020E-001 6.54
SampiD WRKNO Aliguot Sigma Instrument  Detector CountDateTime CountDuration
F7L200260-001X KEKC31AD 294.80g 200 GammaVision GV04 12/26/07 14:47 30
Analyte Cmpnd# Activity Totalline CountUnc MDA MLCC Act/MDA
AC-228 1501 1.166E+000 pCifg 3.226E-001 3.156E-001 48426001  2.103E-001 M4
SampiD WRKNO Aligunot Sigma Instrument Detector  CountDateTime CountDuration
F7L200260-002 KEKC71AC 383.509 2.00 GammaVision GV04 12/26/07 14:.08 30
Analyte Cmpndi Activity TotallUnc CountUnc MDA MLEC Act/MDA
AC-228 1501 1.633E+000 pCilg 3.393E-001 3.260E-001 1.329E-001  4.201E-002 12.2%
SamplD WRKNO Aliquot Sigma Instrument  Detector CountDateTime CountDuration
F7L200260-003 KEXKDC1AC 325.50g 2.00 Gammavision GV05 12/26/07 14:09 30
Analyte Cmpnd# Activity Totallnc CountUnc MDA MLCC Act/MDA
AC-228 1501 1.534E+000 pCiy 4.108E-001 4.012E-001 4.208E-001  0.000E+000 3.64
SamplD WRKNQO Aliguot Sigma Instrument  Detector CountDateTime CountDuration
F7L200260-004 KEXDE1AC 378.60g 2.00 GammaVision GVO07 12/26/07 14:10 30
Analyte Cmpndi Activity Totaltinc Countlne MDA MLCC Act/MDA
AC-228 1501 1.137E4000 pCilg 2.561E-001 2.476E-001 2.904E-001  0.000E+000 392
SamplD WRKNO Aliquot Sigma Instrument Detector CountDateTime CountDuration
F7L200260-005 KEKDK1AC 381.00¢g 200 GammaVision GV01  12/26/07 14:46 30
Analyte Cmpnd# Activity Totalline CountUnc MDA MLCC Ac/MDA
AC.228 1501 1.7136+000 pCilg 2.933E-001 2.762E-001 3.308E-001  1.500E-001 5.18
SamplD WRKNO Aliguot Sigma Instrument  Detector  CountDateTime CountDuration
F7L200260-006 KEKDR1AC 377.409 200 GammaVision GV05 12/26/07 14:46 30
Analyte Cmpnd# Activity TotalUnc Countlinc MDA MLCC Act/MDA
AC-228 1501 3.894E+000 nCilg 5.378E-001 4,889E-001 2.300E-001  0.000E+000 16.93
SamplD WRKNO Aliguot Sigma Instrument  Detector CountDateTime CountDuration
F7L200260-007 KEKDX1AC 363.80¢ 2.00 GammaVision GV07 12/26/07 14:47 30
Analyte Cmpnd# Activity Totallinc Countlinc MDA MLCC Act/MDA
AC-228 1501 2.046E+000 pCilg 3.596E-001 3.398E-001 9.999E-002  0.000E+000 2046
SamplID WREKNO Aliguot Sigma Instrument Detector  CountDateTime CountDuration
F7L200260-008 KEKD41AC 372.40g 2.00 GammaVision GVO1 12/26/07 1538 30
Analyte Cmpndi Activity TotalUnc CountUnc MDA MLCC Act/MDA
AC-228 1501 9.605E-001 pCilg 2.371EO0 2.306E-001 J406E-001  1.545E-001 2.82
SampID WRKNO Aliguot Sigma Instrument Detector CountDateTime CountDuration
F7L200260-009 KEKD81AC 334.80g 2.00 GammaVision GV03 12/26/07 15:38 30
Analyte Cmipndé Activity TotalUnc Countlnc MDA MLCC Act/MDA
AC-228 1501 2381E+000 pClg 3.507E-001 3.229E-001 J976E-001  1.815E-001 5.99
SampID WRKNO Aliquot Sigma Instrument  Detector CountDateTime CountDuration
F7L200260-010 KEKEC1AC 356.50¢9 2,00 GammaVision GV04 12/26/07 15:39 30
Analyte Cmpnd# Activity TetalUnc CountUnc MDA MLCC Act/MDA
AC-228 1501 1.284E+000 pCily 3.004E-001 2.911E-001 JA0ME-Q01  1.437E-001 378
SamplID WRKNO Aliguet Sigma Instrument Detector  CountDateTime CountDuration
F7L200260-011 KEKEG1AC 342.50g 2.00 GammaVision GV05 12/26/07 15:39 30
Analyte Cmpnd# Activity TotalUnc CountUnc MDA MLCC Act/MDA
AC-228 1501 1.014E+000 pCifg 3.109E-001 3.054E-001 45856001  0.000E+000 2
SamplD WRKNO Aliquet Sigma Imstrument Detector  CountDateTime CountDuration
F7L200260-012 KEKEM1AC 319.20g 2.00 GammaVision GVO7 12/26/07 15:40 30
Analyte Cmpnd# Activity TotalUnc CountUnc MDA MLCC Act/MDA
AC-228 1501 1.104E+000 pCifg 2.747E-001 2.673E-001 3.651E-001  0.000E+000 302

LOT# ng/?EB%?OZGO 1:19:00PM
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LOT#

Test Anerica St.

Loui s

SampID WRKNO Aliguot Sigma Instrument  Detector  CountDateTime CountDuration

F7L200260-013 KEKEW1AC 363.009 2.00 GammaVision GV01 12/26/07 16:17 30
Analyte Cmpndit Activity Totallinc CountUnc MDA MLCC ActMDA
AC-228 1501 4.004E+000 pCilg 4.174E-001 3.481E-001 2.870E-001  1.273E-001 13.95

SampID WRENO Aliquot Sigma Instrument  Detector CountDateTime CountDuration

F7L200260-014 KEKE11AC 378.40g 2.00 GammaVision GV03 12/26/07 16:18 30
Analyte Cpndit Activity TotalUnc CountUne MDA MLCC Act/MDA
AC-228 1501 4.402E+000 pCilg 5.71§E-001 5.125E-001 2703E-001  1.199E-001 16.28

SamplD WRKNO Aliguot Sigma Instrument  Detector CounfDateTime CountDuration

F71.200260-015 KEKEZ21AC 354.40g 2.00 GammaVision GV04 12/26/07 1619 30
Analyte Crpnids Activity Totalline CountUnc MD4 MLCC  ActyMDA
AC-228 1501 7.591E-001 pCig 2.453E-001 2.414E-001 3.765E-001  1.618E-001 202

SamplD WRKNO Aliquot Sigma Instrument  Detector CountDateTime CountDuration

F7L.200260-016 KEKE41AC 313.70g 2.00 GammaVision GV05 12/26/07 16.18 30
Analyte Crmpndi Activi Totalline CountUnc MDA MLCC  Act/MDA
AC-228 151 2.406E+000 pCilg 3.917E-001 3.664E-001 5.076E-001  0.000E+000 474

SamplD WRKNO ATiguot Sigma Instrument Detector  CountDateTime CountDuration

F7L200260-017 KEKE51AC 348.80g 2.00 GammaVision GV07 12/26/07 16:18 30
Analyte Cmpndt Activii TotglUnc CountUne MDA MLCC Ac A
AC-228 1501 1.512E+000 pCilg 4 539E-001 4.455E-001 3.625E-001  0.000E+000 417

SamplD WRKNO Aliquot Sigma Instrument Detector  CountDateTime CountDuration

F7L260000-292B KER4G1AA 372.80g 2.00 GammaVision GV01 12/26/07 17:.00 30
Analiyte Cmpnd# Activity TotalUnc CountUnc MDA MLCC Act/MDA
AC-228 1501 -5.848E-002 pClg 4.455E+000 4.455E+000 2.275E-001  9.793E-002 0.26

SamplD WRKNO Aligugt Sigma Instrument  Detector  CountDateTime CountDuration

F7L260000-292C KER4G1AC 351.209 2.00 GammaVision GV03 12/26/07 17.00 30
Anaiyte Cmpndt Activity TotalUnc CountUnc MDA MLCC ActMDA
AM-241 1493 1.070E+002 pCifg §.476E+000 1.837E+000 1.383EH000  6.866E-001 77.38
Co-60 1518 6.561E+001 pCilg 3.885E+000 1.080E+000 3.637E-001  1.714E-001 180.40
CS137 1518 4.333E+001 pCllg 2.679E+)00 9.254E-001 4123E-001  2.013E-001 105.11

Laboratory Control Sample Information

Sample ID WRKNO Analyte StdAdded Recovery

F7L260000-292C KER4G1AC Cs-137 4.333E+001 pCilg 4.002E+001 108.28%

CO0-60 6.561E+001 pCify 6.272E+)01 104.61%
AM-241 1.070E+002 pCilg 1.031E+Q02 103.74%

Sample Duplicate Information

Sample ID Dup Sample ID Analyte Samp Activity Dap Activity RPD RER DER  Flag

F7L200250-001 F7L200260-001X AC-228 1.595E+000 pCilg 1.166E+000 31.09% 7.164E-001 2.020E+000

12/27/2007 1:19:00PM Page 2 of 2 RadCapture, version 4.0.82, released 8/24/2007
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LOT#

Test Anerica St. ‘Loui s

TestAmerica STL

Gamma Spectroscopy Daily Check Summary

[

Detector: 1 Measurement Date/Time: 12/26/2007 7:43:38
Minimum Low Current High Maximum  Result
Bkg Count Rate (CPS) 3.250 3.500 3.693 4250 4.500 ok
Total Activity (Bq) 1841.0 1880.0 1936.5 1996.0 2035.0 ok
Peak Shift (keV) -0.3000 -0.2000 -0.1193 0.2000 0.2500 ok : :
AVg FWHM Ratio 0.9000 0.9500 0.9944 1.0500 1.1000 ok '
Avg FWTM Ratio 0.9000 0.9500 1.0036 1.1000 1.1500 ok
Detector: 3 Measurement Date/Time: 12/26/2007 7:44:32
Minimum Low Current High Maximum  Result
Bkg Count Rate (CPS) 2.500 2.750 3.095 3.250 3.500 ok ey
Total Activity (Bq) 1835.0 1874.0 1947.2 1990.0 2029.0 ok
Peak Shifi (keV) -0.3000 -0.2500 -0.1686 0.2500 0.3000 ok
Avg FWHM Ratio 0.8500 0.9000 1.0571 1.1500 1.2500 ok '
Avg FWTM Ratio 0.9000 0.9500 1.1792 1.1500 1.2500 High
Detector: 4 Measurement Date/Time: 12/26/2007 7:44:20
Minimum Low Current High Maximum  Resnlt
Bkg Count Rate (CPS) 1.150 - 1.200 1.430 1.450 1.500 ok o
Total Activity (Bq) 1833.7 1872.3 ©1939.6 1988.2 2026.8 ok
Peak Shift (keV) -0.5000 -0.2500 -0.1839 0.2500 0.5000 ok
Avg FWHM Ratio 0.7000 0.8000 0.9414 1.1000 1.2500 ok
Avg FWTM Ratio 0.7000 0.8000 0.9679 1.1000 1.2500 ok
Detector: 5 Measurement Date/Time: 12/26/2007 7:46:49 - "
Minimam Low Current High Maximum  Result ; '
Bkg Count Rate (CPS) 1.250 1.500 1.865 2.000 2250 ok B
Total Activity (Bq) 1837.9 1876.6 19295 1992.7 2031.4 ok :
Peak Shift (keV) -0.2500 -0.1750 0.0844 0.1750 0.2500 ok
Avg FWHM Ratio 0.8500 0.9000 0.9794 1.1000 1.1500 ok
Avg FWTM Ratio 0.9000 0.9500 1.0020 1.1500 1.2000 ok
Page 1 of 2
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Test Anerica St.

Gamma Spectroscopy Daily Check Summary

Detector: 6

Measurement Date/Time: 12/26/2007 7:45:40

Minimum Low Cuarrent High Maximum  Result
Bkg Count Rate (CPS) 2350 2.600 2.724 3.150 3.400 ok
Total Activity (Bq) 1829.3 1867.3 1888.0 1983.3 2021.8 ok
Peak Shift (keV)  -0.5000 -0.2500 0.1428 0.2500 0.5000 ok
Avg FWHM Ratio 0.7500 0.9000 0.9913 1.1500 13000 ok
Avg FWTM Ratio 0.7500 0.9000 1.0441 1.1500 13000 ok
Detector: 7 Measurement Date/Time: 12/26/2007 7:46:09
Minimum Low Current High Maximum  Result
Bkg Count Rate (CPS) 0.750 1.000 1.292 1.750 2.000 ok
Total Activity (Bq) 1850.0 1875.0 1913.1 1975.0 2000.0 ok
Peak Shift (keV) -0.5000 -0.2500 00172 0.2500 0.5000 ok
Avg FWHM Ratio 0.3000 0.8500 1.0381 1.1500 1.2000 ok
Avg FWTM Ratio 0.8000 0.8500 1.0748 1.2000 1.2500 ok

Notes: Low and High are 2 sigma warning limits. Minimum (<MIN) and Maximam (>MAX) are 3 sigma control limits (Fail).

Analyst

%

Date

}

LOT# F7L200260

rﬂm
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GammaVision V6.0l QA Background Report

Detector:

Measurement Number:
Data Acquired On:

Real Time:
Live Time:

Status:

Minimum

Test Anerica St. Louis

1 Ge 1 SN/242

12/26/2007 6:35:19 AM" -

‘ Background (CPS) :

LOT# F7L200260

1281
12/26/2007 6:15:11 AM
1206.34 Sec.
1200.00 Sec.
oK
Low Actual High
3.50 3.69 4 .25

40 of 303



GammaVision V6.01 QA Background Report

Detector:

Measurement Number:
Data Acguired On:

Real Time:
Live Time:

Status:

Minimum

Test Anerica St. Louis

3 Ge 3 SN/155

1210

12/26/2007 6:15:19 AM
1208.62 Sec.

1200.00 Sec.

OK

12/26/2007 6:35:31 AM

e - . - e e e e A e 6 e e mm m mw Ee e e e e e e e e mm e mm e mm mm AN M A AU AL A A Al AR A Am A A o A b e E ey = e S e e mm Em M e W e e

‘Background (CPS):

LOT# F7L200260
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Test Anerica St. Louis
GammaVision V6.01 QA Background Report ' 12/26/2007 6:35:33 AM

Detector: 4 Ge 4 SN/181
Measurement Number: 102
Data Acguired On: 12/26/2007 6:15:29 AM

Real Time: 1202.16 Sec.
Live Time: 1200.00 Sec.
Status: OK
Minimum Low Actual High Maximum,.
Background (CPS): 1.15 1.20 1.43 1.45 1.50

LOT# F7L200260 42 of 303



LOT#

F7L200260

(CP3) :

GammaVision Vv6.01 QA Background Report

Detector:
Measurement Number:
Pata Acgquired On:
Real Time:

Live Time:

Status:

Minimum

12/28/2007

5 Ge 5 SN/157

248

12/26/2007 6:15:41 AM’
1200.00 Sec.

1143.82 Sec.

oK

Actual

Test Anerica St. Louis

6:35:45 AM

Background

43 of 303



Test Anerica St. Louis

GammaVision V6.01 QA Background Report 12ﬂ26/2007 6:35:55 AM

Detector: 6 Ge 6 SN/164

Measurement Number: 176 o

Data Acguired On: 12/26/2007 6:15:50 AM

Real Time: 1203.80 Sec. :

Live Time: 1200.00 Sec.

Status: OK

Minimum Low Actual © High Maximum

Background (CPS8): 2.35 2.60 2.72 3.15 3.40

LOT# F7L200260 44 of 303



_ Test Anerica St. Louis
GammaVision V5.01 QA Background Report 12/26/2007 6:36:17 AM

Detector: 7 Ge 7 8N/154
Measurement Number: 342 ]
Data Acguired On: 12/26/2007 6:16:00 AM

Real Time: 1223.76 Sec. '
Live Time: 1200.00 Sec.
Status: OK
Minimum Low Actual " High
Background (CPS): 0.75 1.00 1.29 1.75

LOT# F7L200260

45 of 303



GammaVision V6.01 QA Background Report

Detector:
Measurement Number:
Data Acqguired On:
Real Time:

Live Time:

Status:

Minimum

Test Anerica St. Louis

TS EER EE o ——_— " T or e s S i Wy i ——— R i —rr A i MRL i A ML A ML bk ey e T - —— — " - T R R AN G W e s ——

Background (CPS): 1.25

LOT#

F7L200260

12/26/2007 7:36:06 AM

B Ge B SN/174
1229
12/26/2007 7:15:192 AM
1245.20 Sec.
1200.00 sSec.
Warning (Below Low Limit)

Low Actual High Maximum

1.50 1.44 2.00 2.25
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Test Anerica St. Louis

* GammaVision Report Writer Version 2.04.0 G53wW4.21 26-Dec-2007 7:43:36AM Page 1
DB Analysis lﬁ: 32,997
Sample Desgcription: 03-0366
Spectrum Filename:; QA101260.Spc
- Acquisition Information
Start Time: 26-Dec-2007 7:12:57AM
Live Time: 1800.00 Real Time: 1821.34
Dead Time: 117 %
Detector iD: -1
Detector System: Ge 1 SN/242
' Calibration
' Description: Ge1 air filter 74140-334 1_05_07
: Filename: C:\User\Calibrations\Ge1 calibrations\GE1 AF interp_165_quad 01_05_07.Clb
_ Energy Created: 05-Jan-2007 1:55:09PM Efficiency Created:  05-Jan-2007 1:58:17PM
Zero Offset: 0.112 keV Gain: 0.250 keV/Channel
Librégy_r 1 File: STL QC.Lib Library based peak stripping used.
Library 2 File: Null.Lib
" Library 3 File: Nuil.Lib
Analysis Parameters
Start Channel: 100 for an energy of 25.11 keV
Stop Channel: 8,000 for an energy of 1999.43 keV

Peak rejection level:

Activity Scaling Factor:

Detection Limit Method:;

i Sample Size:
Additional random error:

Additional systematic error;

Fraction Limit:
Background Width:
Corfec;ions
Decay Correct to Date:
i Decay During Acquisition:
Peaked Background Correction:
Absarption:

Geometry Correction:
Random Summing:

3
A

LOT# F7L200260

40.000 %

1.0000 / 1.0000 = 1.0000

Nureg method 4.16

1.00E+000

0.0000

0.0000

0.0000% W
Average of three points '

Status Comments

YES 01-Apr-2003 12:00:00PM
NO

NO

NO
NO

NO

0.1856

47 ef 303



GammaVision Report Writer

G53wW4.21

Test Anerica St.

26-Dec-2007 T7:43:36AM Page 2

Loui s

| SUNMMARY OF NUCLIDES IN SAMPLE

Time of Count Time Correcied Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable
Nuclide Bq(S’A Bq/SA 2 Sigma % 2 Sigma % Activity
CO-60 3.343E+002 6.233E+002 1.73 5.96 1.245E+000
£s-137 3.505E+002 3.908E+002 2.07 6.41 2.868E+000
AM-241 9.154E+002 9.224E+002 1.01 9.33 4.521E+000
Cg=Al peaks for activity calculation had bad shape
Total Activity ( 25.11 to 1,999.43 keV) 1,600.31 Bg/SA
Analyzed by:
) 403605 s
Loie
Rejviewed by: 5
'l Supervisor
Léboratory: _ Test America
s
303

LOT# F7L200260

48 of



#1071

09¢00c1.24

QA101260
03-0366
1.0E05 = | -
10000 —
1000} _
2 -
| - -
=
Q -
Q ‘
100} —
WW h i |
104 B —
| | L Hll i JJ[ i
0.00 511.75 1023.50 1535.25 2047.00

Acquired: 26-Dec-2007 7:12:57 AM

g-tE File: C:\User\spectraiQA101260.spc
HEL T Detector: #0 Ge 1 SN/242 e
w
o
w

Energy (keV)
' Real Time: 1821.34 s. Live Time: 1800.00 s.
AN Y ' Channel_s:f"8192 .

'1S ©D |Jaly 1S9l

S IN0OT



Test Anerica St. Louis

GarﬁmaVision Report Writer Version 2.04.0 G53W4.21 26-Dec-2007 7:44:20AM Page 1
DB Analysis ID: 32,999
Sample Description: 03-0368
Spectrum Filename: QA301295.5p¢
Acqguisition Information
Start Time: 26-Dec-2007  7:13:13AM :
Live Time: 1800.00 Real Time: 1827.76 -
Dead Time: 1.52 %
Detector ID: 3
. Detector System: Ge 3 SN/155

Calibration

Description: Ge3 Air filter 74140_334 interp_122_quad 01_09_07

Filename: .C:\User\Calibrations\Ge3 cal post 5_8_08\Ge3 Air filter interp_122_quad 01_09 07 Clb
Energy Created: 09-Jan-2007 10:31:35AM Efficiency Created: ~ 09-Jan-2007  10:36:46AM
~ Zero Offset: 0.372 keV Gain:  0.250 keV/Channel
Libf‘é[y 1 File: STL QC.Lib - Library based peak stripping used.
Library 2 Flle: Nulf.Lib mt
Library 3 File: Null.Lib Ty
Analysis Parameters o -
Start Channel: 100 for an energy of 25.35 keV
Stop Channel: 8,000 for an energy of 2000.41 keV

Peak rejection level:
Aclivity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error:
Additional systematic error:

Fraction Limit:
Background Width:
Corrections
i Decay Correct to Date:

Decay During Acquisition:
Peaked Background Correction:
Absorption:

Geometry Correction:

Random Summing:

Ex

Energy Calibration Normalized

LOT# F7L200260

40.000 %

1.0000 / 1.0000 = 1.0000

Nureg method 4.16

1.00E+000

0.0000 .
0.0000 ‘
0.0000% :
Average of three points

Status Comments .
YES 01-Apr-2003 12:00:00PM b
NO 5
NO .
NO
NO
NO

0.2201

50 of
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GammaVision Report Writer

(G53W4.21

Test Anerica St.

26-Dec-2007 7:44:20AM Page 2

Loui s

' SUMMARY OF NUCLIDES IN SAMPLE

Time of Count Time Corrected Uncertainty Uncertainty Minimsgh"a"; h
Activity Activity Counts Total Detectable
Nuclide Ba/SA Ba/SA 2 Sigma % 2 Sigma % Activity
CO-60 3.378E+002 6.298E+002 1.75 5.96 2.007E+000
L£8-137 3.582E+002 3.993E+002 2.04 8.21 2.940E+OOD
‘AM-241 # 9.112E+002 9.181E+002 1.00 9.33 4.742E+000
# = All peaks for activity calculation had bad shape
: Total Activity { 25.35 to 2,000.41 keV) 1,607.20 Bg/SA _
; g
[

Analyzed by:
' 403605

!

Reyiewed by:
' Supervisor

Laboratory: STL- St Louis

LOT# -F7L200260

ot M

oy

51 gqf
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#1071

09¢200¢124

Counts

&

JI‘-’-

£0E 10} 25

1.0E05

 QA301295

03-0368

10000

— L..L.I-LLi___L [ TTTHI

100014

1004

10

0.00 512.00

Acquired: 26-Dec-2007 7:13:13 AM
"l File: C \User\spectra\QA301295 spc

Detector: #0 Ge 3 SN/155 -

Energy (keV)

i E.|

}" ’4 1l
e I“Infh
1536 00

‘fil i
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.; L f

2048.00

 Real Tlme 1827 76 s. Live Time: 1800.00 s.
LA Channels 8192
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GammaVision Report Writer Version 2.04.0 G53wW4.21

DB Analysis ID; 32,998

Test Aneri ca St

26-Dec-2007 7:44:16AM Page J

r..r

l

Loui S

Sample Description: 03-0371
Spectrum Filename: QA400105.Spc
Acguisition Information .
Start Time: 26-Dec-2007  7:13:29AM ;
Live Time: 1800.00 Real Time:
Dead Time: 0.61 %
Detector ID: 4
Detector System: Ge 4 SN/181 .
Calibration i
. Description: Ge4 AirFilterCal_74140_334_05_08_07(EE)
L Filename: C:\User\Calibrations\Ge4 Post 09_07_07(Ge6)\Ge4 AirFilterCal_74140_334 | 05 DB 07
_ Energy Created: 08-Mav-2007 1:28:13PM Efficiency Created:  08-Mav-2007  1:39: 26PM
- Zero Offset: 0.017 keV Gain: 0.250 keV/Channel
Libfég 1 File: STL QC.Lib Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File; Null.Lib -
Analysis Parameters .:
Start Channel: 100 for an energy of 25.03 keV
Stop Channel: 8,000 for an energy of 1998.47 keV

Peak rejection level:
Activity Scaling Factor;
Detection Limit Method:
Sample Size:

Additional random error;

h Additional systematic error:

Fraction Limit:

Background Width:

Corrections _
Decay Correct to Date;
Decay During Acquisition:
Peaked Background Correction;
Absorption:

Geometry Correction:

Random Summing:

Energy Calibration Normalized

LOT# F7L200260

40.000 %

1.0000 / 1.0000 = 1.0000
Nureg methed 4.16
1.00E+000

0.0000

0.0000

0.0000%

Average of three points

Status Comments

YES 01-Apr-2003 12:00:00PM
NO

NO

NO
NO

NO

0.1839

Ty

5§ of
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GammaVision Report Writer

G53wW4.21

Test Anerica St. :Loui s

26-Dec-2007 7:44:16AM Page 2

SUMMARY OF NUCLIDES IN SAMPLE

Minimum .

Time of Count Time Corrected Uncertainty Uncertainty
Activity Activity - Counts Total Detectable
Nuclide Ba/SA Ba/SA 2 Sigma % 2 Sigma % Activity
CS-137 3.503E+002 3.906E+002 2.58 6.48 3.718E+000
AM-241 9.212E+002 9.282E+002 1.1 9.27 4.778E+000
'CO-60 3.330E+002 6.208E+002 2.18 6.09 1 080E+000
# = All peaks for activity calculation had bad shape
Total Activity ( 25.03 to 1,998.47 keV) 1,604.52 Bg/SA
Ar%rélyzed by:
403605 3
Reviewed by:
) Supervisor
Leboratory:  STL- St Louis i
e
B

LOT# .F7L.200260
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#1071

09¢2¢00¢71.4

€0 J0 G9

QA400105
03-0371
1.0E05 = | =
10000 — -
1000 =
® -
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=
Q ]
Q
100 —
105- E
_ L T A ) L
0.00 511.50 1023.00 1534 .50 2046.00
Energy (keV)

Acquired: 26-Dec-2007 7:13:29 AM
File: C:\User\spectra\QA400105.spc
Detector: #0 Ge 4 SN/181

LN

P O

-

Real Time: 1810.98 s. Live Time: 1800.00 s.

Channels: 8192
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GammaVision Report Writer

DB Analysis I1D: 33,002

Sample Description:
Spectrum Filename:

Acugulisition Information

Test Anerica St.

Version 2.04.0 G53W4.21 26-Dec-2007 7:46:47AM Page 1

03-0370

QAS500095.5pc

26-Dec-2007  7:14:40AM

Start Time:
Live Time: 1800.00  Real Time: 1901.16
Dead Time: 532 %
Detector ID: 57
Detector System: Ge 5 SN/157
Calibration
Description: Ge? airfilter 74140-334_032707 interp_165_quad
Filename: C:\Usenr\Calibrations\Ge5 calibrations\Ge5 airfilter_032707_interp165quad.Cib
Energy Created: 28-Mar-2007 6:08:23PM Efficiency Created:  28-Mar-2007.  6:10:41PM
Zero Offset: 0.272 keV Gain: 0.250 keV/Channel
Library 1_File: STL QC.Lib Library based peak stripping used.
Library 2 File; Nuil.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 100 for an energy of 25,25 keV
Stop Channel: 8,000 for an energy of 2000.57 keV

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size;

Additional random error:
Additional systematic error:
Fraction Limit;

Background Width:

Corféétions
' Decay Correct to Date:
Decay During Acquisition:
Peaked Background Correction:

Absorption;
Geometry Correction;
Random Summing:

Energy Calibration Normalized

LOT# F7L200260

40.000 %

1.0000 / 1.0000 = 1.0000
Nureg method 4.16
1.00E+000

0.0000

¢.0000

0.0000%

Average of three points

Status Comments ‘
YES 01-Apr-2003 12:00:00PM
NO

NO

NO
NO
NO

0.1286
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GammaVision Report Writer

G53w4.21

Test Anerica St.

26-Dec-2007 7:46:47AM Page 2

Loui s

SUMMARY OF NUCLIDES IN SANMPLE

Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable
Nuclide Ba/SA Ba/SA 2 Sigma % 2 Sigma % Activity
CO-60 3.303E+002 6.158E+002 2.12 6.08 1.326E+000
CS-137 3.465E+002 3.864E+002 2.42 6.53 3.127E+000
AM-241 9.203E+002 9.273E+002 1.06 9.34 4.708E+000
# = All peaks for activity calculation had bad shape
Total Activity ( 25.25 to 2,000.57 keV) 1,597.21 Bq/SA
Analyzed by:
403605
Reviewed by:
Supervisor
Laboratory: STL- St Louis
LOT# F7L200260 57 of

303



#1071
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| Energy (keV)
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Acquired: 26-Dec-2007 7:14:40 AM
File: C:\User\spectra\QA500095.spc
Detector: #0 Ge 5 SN/157

Real Tlme 1901.16 s. Live Time: 1800.00 s.

Channels: 8192
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GammaVision Report Writer

DB Analysis ID: 33,000

Sample Description:

Spectrum Filénamez

Acquisition Information

Test Anerica St.

Version 2.04.0 G53W4.21 26-Dec-2007 7:45:37AM Page 1

03-0369

QAB00038.Spc

Start Time: 26-De¢_::-2007 7:14:51AM
Live Time: 1800.00 - Real Time: 1812.32
Dead Time: 0.68 %
Dstector ID: 6
Detector System: Ge 6 SN/164
Calibration
Description: Ge# airfilter 741470-336_12_13_07
Filename: C:\User\Calibrations\Ge 6 post 09_07_07\Ge6 _airfilter_12_13_07.Clb
Energy Created: 13-Dec-2007 10:15:45AM Efficiency Created:  13-Dec-2007 10:32:26AM
Zero Offset: 0.226 keV Gain: 0.250 keV/Channel
Library 1 File: STL QC.Lib Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters :
Start Channel: 100 for an energy of 25.22 keV
Stop Channel: 8,000 for an energy of 1999.85 keV

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error;
Additional systematic error:
Fraction Limit;

Background Width:

Corrections
' Decay Correct to Date:

- Decay During Acquisition:;

Peaked Background Correction:
Absorption:

Geometry Correction:

Random Summing:

LOT# F7L200260

40.000 %

1.0000 / 1.0000 = 1.0000
Nureg method 4.16
1.00E+000

0.0000

0.0000

0.0000%

“Average of three points

Status Comments

YES 01-Apr-2003 12:00:00PM
NO

NO

NG
NO

NO

0.1428
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GammaVision Report Writer

G53w4.21

Test Anerica St.

26-Dec-2007 7:45:37TAM Page 2

Loui s

» SUMMARY OF NUCLIDES IN SAMPLE

Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Actlvity Counts Total Detectable
Nuclide Ba/SA Ba/SA 2 Sigma % 2 Sigma % Activity
CO-60 3.219E+002 " 6.000E+002 1.51 5.8¢ 1.332E+000
CS-137 3.628E+002 4.045E+002 1.74 6.22 2.208E+000
AM-241 8.768E+002 8.835E+002 2.00 0.44 1.213E+001_
# = All peaks for activity calculation had bad shape
Total Activity { 25.22 o0 1,999.85 keV) 1,561.50 Bq/SA
Analyzed by;
- 403605
" Reviewed by:
Supervisor
Laboratdry: Test America
LOT# F7L200260 60 of
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Acquired: 26-Dec-2007 7:14:51 AM

~ File: C:\User\spectra\QA600038.spc
Detector: #0 Ge 6 SN/164

€0€ 40 19

. Real Tlme 1812.32 s. Live Time: 1800.00 s.
Channels: 8192
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Test Anerica St.

GammaVision Report Writer Version 2.04.0 G53wW4.21 26-Dec-2007 7:46:07AM Page 1
DB Analysis ID: 33,001
Sample Description: 03-0372
Spectrum Filename: QA700212.Spc
Acguisition Information )
Start Time: 26-Dec-2007  7:15:04AM
Live Time: 1800.00 Real Time: 1831.58
Dead Time: 1.72%
Detector ID: 7
Detector System; Ge 7 SN/154
Calibration
Description: . Ge7 air filter 74140-334 01_04_07
Filename: C:\UsenCalibrations\Ge7 calibrations\Ge?7 air filter 01_04_07.Clb
Energy Created: 04-Jan-2007 9:44:57AM Efficiency Created:  04-Jan-2007  9:55:23AM
~Zero Offset: 0.082 keV : Gain: 0.250 keV/Channel.
Library 1 File; STLQC.Lib Library based peak stripping used.
Library 2 File: Null.Lib - '
- Librarv 3 File: Nult.Lib
Analysis Parameters
Start Channel: 100 for an energy of 25.08 keV -
Stop Channel: 8,000 for an energy of 2000.16 keV
Peak rejection level; 40.000 %
Activity Scaling Factor: 1.0000 / 1.0000 = 1.0000
Detection Limit Method: Nureg method 4.16
Sample Size: - 1.00E+000 E
. Additional random error: 0.0000
. Additional systernatic error; 0.0000 .
Fraction Limit: 0.0000%
Background Width: Average of three points -
Corrections Status  Comments
' Decay Correct to Date: YES 01-Apr-2003 12:00:00PM
Decay During Acquisition: NO
Peaked Background Correction: NO
Absorption; NO
Geometry Correction: NO
Random Summing: NO
Energy Calibration Normalized 0.0421
62 of 303
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Test Anerica St. Louis
GammaVision Repart Writer G53wW4.21 26-Dec-2007 7:46:07AM Page 2
SUMMARY OF NUCLIDES IN SAMPLE
Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable
Nuclide Ba/SA Ba/SA 2 Sigma % 2 Sigma % Activity
CO-60 3.270E+002 6.096E+002 1.93 6.02 1.346E+000
CS-137 3.415E+002 3.808E+002 2.19 6.26 3.055E+000
AM-241 9.158E+002 9.228E+002 0.94 8.44 4.242E+000
# = All peaks for activity caleulation had bad shape
Total Activity ( 25.08 to 2,000.16 keV) 1,584.31 Bg/SA
Analyzed by:
403605
Reviewed by:
Supervisor
Laboratory: Test America
|
|
|
|
i
LiOF# F7L200260 63 of 303
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- - Acquired: 26-Dec-2007 7:15:04 AM:
- File: C:\Usenspectra\QA700212.spc

€0€ 40 v9

Detector: #0 Ge 7 SN/154

Real Tlme 1831 .58 s. Live Time: 1800.00 s.
Channels: 8192
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Test Anerica St. Louis

TestAmerica STL

Gamma Vision Long Backgrounds

November 2007
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LOT#

Test Anerica St. Louis
Gel background 11_21 07.Rpt
ORTEC gv- 1 (3135) Env32 G53w4.21 22-nNOv-2007 08:17:48 Pagj 1
STL- St Louis Spectrum name: Gel background 11.21_07.Anl
sample description
Gel background 11_21_07
Spectrum Filename: C:\User\spectra\Gel bkgd\Gel background 11_21 _07.A
Acguisition +information
Start time: 21-Nov-2007 20:12:47
Live time: 43200
Real time: 43454
Dead time: 0.59 %
Detectar ID: 1
Detector system
Ge 1 SN/242
Calibration
Filename; GE1 AF interp_165_gquad 01_05_07.Clb
Gel air filter 74140-334 1_05_07
Energy Calibration
Created: 05-1an-2007 13:55:09
Zero offset: 0.112 kev
Gain: 0.250 kev/channel
Quadratic: -8.471E-09 kev/channelA2
Efficiency Calibration
Created: 05-Jan-2007 13:58:17
Knee Energy: 165.85 kev
Above the Knee: Quadrat1c Uncertainty = 1.63 %
Log(EFF): -=5,325680E-02 + (-3.688631E-01*Log(E) ) +
: { -3.389960E-02*%Log(E)A2 )
Below the Knee: Interpolative Uncerta1nty 0.00 %
Library Files
mMain analysis Vibrary: 10ng bkgd_pbc.1ib
Library Match width:
Peak stripping: L1brary based
Analysis parameters
Analysis engine: Env3Z G53w4.21
Sstart channel: 90 % 22.61kev )
Stop channel: 8000 1999.43kev )
peak rejection level: 40.000%
Peak search sensitivity: 3
Sample Size: 1.0006E+00
Activity scaling factor: 1.0000E+00/C 1.0000E+00* 1.0000E+00) =
1.0000E+00
Detection 1limit method: . Reg, Guide 4.16 Method
Random error: 0.0000000E+00
. Systematic error: 0.0000000&£+00
ORTEC g v - i (3135) Env32 G53w4.21 22-NOV-2007 08:17:48 Page 2
STL- St Louis Spectrum name: Gel background 11_21_07.Anl
Page 1
F7L200260 66 of 303



Fraction Limit:

Test Anerica St

D Gel background 11_21_07.Rpt

0.000%

Background width: average of three points.
Half Tives decay limit: 12.000
Activity range factor: 2.000
Min. step backg. energ 0.000
Mmultiplet shift channe 2.000
Corrections status Comments
Decay correct to date: NO
Decay during acquisition: NO
Decay during collection: NO
True coincidence correction: NO
Peaked background correction: NO
Absorption (Internal): NO
Geometry correction: NO
rRandom summing: NO

total peaks alloc. 26 cutoff  20.00000 %

Energy Calibration

Normalized diff: 0.1584
ik SUMMARY 0OF PEAKS IN RANGE FhAEE
Peak Area Uncert FwHM  Corrctn Nuclide Brnch. Act, _ Nuc
Energy Factor Energy Ratio Bq/sampl
29.48 1145. 8.01 0.82 7.917e-02 29.46 20.350 1.645E+00 1129
29.78 37.840 B8.846E-01 1129
33.55 364. 19.14 1.08 7.930e-02 33.61 10.230 1.039e+00 1129
39.64 367. 17.70 0.72 7.948e-02 39.57 - 7.500 1.425e+00 1129
43,95 83. 36.93 0.77 7.961E-02
46.49 615. 6.96 0.78 7.969e-02 46.54 4.250 4.202e+00 P8210
63.22 886. 6.96 0.78 7.996E-02 63.29 4.820 ©5.319E+00 TH234
74.91 250. 16.22 0.81 7.953e-02 :
77.12 227. 16.57 0.81 7.945e-02
84.26 190. '20.36 0.82 7.919e-02 83.79 25.180 2.206E-01 RA223
92.53 1212, 5.11 1.09 7.822E-02 92.59 5.570 6.442e+00 TH234
143.45 191i. 27.71 1.47 6.596E-02 143.76 10.960 6.125E-01 0235
185.73 526. 9.46 0.72 5.472e-02 185.71 57.200 3.892E-01 U235
205.37 116. 29.90 0.76 5.087e-02 205.31 5.010 1.050e+00 u235
216.58 124, 37.90 0.67 4.893e-02
238.22 550. 10.88 0.92 4.561E-02 238.63 43.300 6.455E-01 PB212
241.65 168. 26.87 0.76 4.508E-02 242.00 7.430 1.164e+00 PBZ214
294,87 221.” 20.40 1.06 3.889e-02 295.22 19.300 6.822e-01 pBZ14
321.82 106. 28.71 0.51 3.640e-02
338.11 118. 0.12 1.08 3.504e-02 338.28 2.790 1.406E+00 RA223
351.65 288. 15.45 1.27 3.402E-02 351.93 37.600 5.210e-01 PB214
510.67 1595. 4.49 2.58 2.544E-02
558.30 154. 21.25 1.00 2.370E-02
582.63 214. 22.14 1.61 2.290e-02 583.19 84.500 2.562E-01 TL208
; 609.26 279. 18.64 1.59 2.209e-02 609.3%1 46.090 6.342E-01 BI214
i 678.61 106. 27.09 0.86 2.025e-02
| 910.54 225. 19.20 0.94 1.591e-02
l 968.65 78. 33.31 1.64 1.511e-02 968.97 15.800 PBC<MDA AC228
1119.75 138. 28.36 0.92 1.337e-02 1120.29 15.100 1.582E+00 BI214
1460. 80 301. 11.17 1.75 1.066e-02 1460.83 10.670 6.124E+00 K40
1 . 1764.41 115. 18.86 0.40 9.048e-03 1764.49 -15.400 1.916E+00 BIZ14
[
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LOT#

Gel background 11_21 07.Rpt

FhikkiRwkkhe Y NIDENTIFIED

Test Anerica St. Louis

PEAK SUMMARY

fededhyhdhdiid

Peak_centroid Background Net Area  Intensity Uncert FWHM Suspected
Channel Energy Counts counts Cts/Sec 2 Sigma % kev Nuclide
175.36 43.91 424, 83. 0.002 73.85  0.772 EU-155 1D
299.08 74.87 807. 207. 0.005 48.16 0.699 ps~214
307.91 77.08 673. 174. 0.004 52.38 0.864 PB-214
573.39 143.45 712, 191. 0.004 55.42 1.469 TC-9M™ ]
742.53 185.73 586. 526. 0.012 18.92 0.716 u-235 1
821.10  205.37 381, 11e. 0.003 59.80 0.757 u-235 1
865.96 216.58 565, 124. 0.003 75.80 0.669 TB-160 s
2042.53  510.67 504, 1595. 0.037 8.97 2.583 TL-208 s
2233.07 558.30 218. 154, 0.004 42.50 0.999 Y-9IM s
2714.42 678.61 154, 106. 0.002 54.18 0.859 AG-110M sM
3642.42 910.54 329. 109, 0.003 50.65 0.937 AC-228 s
s - Peak fails shape tests.
D - Peak area deconvoluted. )
L - Peak written from unknown list.
C - Area < critical level.
M - Peak is close to a library peak.

e i ———— o . T T . T S o o o e W

This section based on library: Tong bkgd_pbc.1ib

wfededekddeddiokthd IDENTIFIED

P

EAK SUMMARY Fhidkhadthkhhdhi®

Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM
Channel Energy Counts Counts Cts/sec 2 Sigma % kev
1-129 118.69 29.78 1412. 1845. 0.043 0.03 0.757D
I-129 133.99 33.61 705, 256. 0.006 31.86 0.761D
I1-129 158.11 39.64 963. 367. 0.008 35.40 0.717s
PB-210 184.97 46.35 1060. 707. 0.016 20.60 0.662s
TH-234 252.44 63.22 832. 886. 0.020 13.92 0.776
RA-223 336.52 84.24 1308. 175. 0.004 60.22 0.815s
TH-234 369.70 92.53 789. 1212, 0.028 10.22 1.090s
RA-223 576.53 144.23 937. 32. 0.001 0.7%9 0.880p
Ra-226 744.47 186.21 938. 426, 0.010 22.51 0.924D
PB-212 952.51 238.22 700. 550. 0.013 21.77 0.919s
RA-224 959.36 2392.93 1373. -223. -0.005 48.86 0.980
PB-214 966.24 241.65 538. 168. 0.004 53.74 0.758s
PB-214 1179.17 294.87 453, 221, 0.005 40.80 1.059
AC-228 1352.99 33B8.32 729. 118. 0.003 0.23 1.078D
PB-214 1406.31 351.65 405. 288. 0.007 30.91 1.275
TL-208 2330.44 582.63 348. 214, 0.005 44,27 1.612s
BI-214 2436.97 609.26 441. 279. 0.006 37.28  1.586s
AC-228 3644.09 910.96 250. 115. 0.003 43.01 1.596s
0
ORTEC g v - i (3135) Env32 G53w4.21 22-NOV-2007 08:17:48 Page 4
STL- 5t Louis Spectrum name: Gel background 11_21“07 Anl
Nuclide Channel Energy Background Net area <Cnts/sec uUncert  FWHM
AC-228 3874.95 968.65 . 78. 0.002 66.62 1.642s
BI-214 4479,56 1119.75 190. 138. 0.003 56.71 0.922s
K-40 5844.32 1460.80 94. 301. 0.007 22.35  1.747
BI-214  7059.40 1764.41 47. 115. 0.003 37.72 0.398s
s - Peak fails shape tests.
Page 3
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Test Anerica St. Louis
Gel background 11_21_07.Rpt
D - Peak area deconvoluted.
A Derived peak area. '
Hddk bk SUMMARY OF LIBRAR Y PEAK USAGE whEwE
- Nuclide - Average =  ~wwwwsesccooe- Peak -~---------—--
i Name Code Act1v1t¥ Energy Act1v1t¥ Code MDA value
g Bg/sample kev Bg/sample Bg/sample COMMENTS
E Be-7 C -2.5924E-02
o 477 .61-2.592E-02 %({ 8.962E-01 1.02E+03 G
; o 1 of 1 peaks found
K-40 N 6.1244E+00
: 1460.83 6.124E+00 ( 9.744E-01 1.312E+01 G
? 1 of 1 peaks found
' CO-60 F 8.3359e-03
: 1332.50 8.336E-03 &( 1.027e-01 3.576+02 G
‘ 1173.24 7.132-02 % 1.179e-01 5.06E+01 G
2 of 2 peaks found
I-129 I 1.4251E+00
29.78 1.425e+00 } 1.374e-01 1.37E-02 X
33.61 7.311e-0% - 3.607E-0F 1.59E+01 X
39.57 1.425e+00 *( 5.721e-01 1.77E+01 &
34.61-4.163e-01 %  1.957E+00 1,.41E+02 X
4 of 5 peaks found
i €s-137 I -6.5179e-03
§ . 661.66-6.518E~03 &g 1.302E-01 5.91E+D2 G
: 1 of 1 peaks foun :
' TL-208 N 2.5616E-01
; 583.19 2.562e-01 @( 1.073e-01 2.21E+01 G
: 860.56 4.219e-01 % 9.305E-01 6.68E+01 G
i 2 of 2 peaks found
[}
i PB-210 N  4.8319E+00
! 46.54 4.832E+00 *( 1.055E+00 1.03E+01 G
§ 1 of 1 peaks found
': PB-212 N  6.4547E-01
§ 238.63 6.455e-01 @( 1.479E-01 1.09E+01 G
: 300.10 1.825e-01 % 2.408E+00 3.93E+02 G
i 2 of 2 peaks found
PB-214 N 5.7564e-01
351.93 5.210e-Q01 ( 1.7485~01 1.55E+01 G
i 295.22 6.822e-01 ( 3.145E-01 2.04E+01 G
! 242,00 1.164E+00 + 7.653E-01 2.69E+01 G
' ; 3 of 3 peaks found
ORTEC g v - 1 (3135) Env32 G53w4.21 22-NOV-2007 08:17:48 Page 5
STL- St Louis Spectrum name: Gel background 11_21_07.Anl
f Nuclide Ave activity Energy Activity Code Peak MDA Comments
BI-214 N  6.3420E-01
i 609.31 6.342E-01 *( 2.286E-01 1.86E+01 G
i 1764.49 1.916e+00 + 5.739e-01 1.89E+01 G
: Page 4
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Test Anerica St

Gel background 11_21_07.Rpt
1120.29 1.582E+00 + 7.673E-01 2.834E+Ql G
768.36 5.845E-01 ¥  2.258E+00 1.16E+02 G
4 of 4 peaks found

RA-223 N 3.4520e-01
83.79 2.037E-01 * 1.987e-01 3.01E+01 X
269.46 1.066E-01 &( 5.409E-01 1.52E+02 G
w0 154,21 4.9466-01 % 9.325E-01 5.73E+01 G
144.23 3.452E-01 } 1.590E+00 3.93E-01 G
323.87-5.721E-01 % 2.109E+00 1.11E402 G
5 of 6 peaks found
RA-224 N -2.7848E+00
240.99-2.785e+00 ( 2.190E+00 2.44E+01 G
1 of 1 peaks found
, AC-228 N  6.9099E-01
911.20 6.508E-01 ( 4.310e-01 2.15E+01 G
968.97 7.567E-01 *( 8.074E-01 3.33E+01 G
338.32 6.910e-01 } 7.5358-01 1.16E-01 G
3 of 3 peaks found
TH-234 N 5.3187e+00
! 63.29 5.319e+00 ( 8.239e-01 6.96E+00 G
I 92.59 6.442E+00 + 7.0985-01 5.11E+00 G
: 2 of 2 peaks found
|
! u-235 N 1.3269e-01
! 185.71 3.695e-02 }( 1.143E-01 9.33e+01 G
; . 143.76 2.880E-01 }( 4.162e-01 4.42E+01 G
; 163.36 5.461E~01 }( 1.152E+00 6.40E401 G
| 205.31 4.668E-01 }( 1.258e+00 8.14e+01 G
. 4 of 4 peaks found
| Ra-226 N 5.0340E+00
- 186.21 5.034E+00 }( 1.717e+00 1.1384+01 G
1 of 1 peaks found
i
{ AM-241 T  1.7879E-02
; 59.54 1.788E-02 %( 1.230e-01 2.06E+02 G
i 1 of 1 peaks found
! ( - This peak used in the nuclide activity average.
* - peak is too wide, but only one peak in Tibrary.
! - peak is part of a multiplet and this area went
negative during deconvolution.
? - Peak is too narrow.
! @ - Peak is too wide at Fw25M, but ok at FwHM.
j % - Peak fails sensitivity test.
’ $ - Peak identified, but Tirst peak of this nuclide
failed one or more gualification tests.
]
ORTEC g v - i (3135) Env3Z G53w4.21 22-NOv-2007 08:17:48 Page 6
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I STL- St Louis

Spectrum name: Gel background 11.21 07.Anl

Peak activity higher than counting uncertainty range.
peak activity Tower than counting uncertainty range.
Peak outside analysis energy range.
Calculated peak centroid is not close enough to the
Tibrary energy centroid for positive -identification.
peakbackground subtraction
pPeak is too close to another for the activity

Page 5
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Test Arerica St. Louis
Gel background 11_21_07.Rpt
to be found directly.
Nuclide Codes: L Peak Codes:
T - Thermal Neutron Activation G - Gamma Ray
F - Fast Neutron Activation X - X-Ray
I - Fission Product P - Positron Decay
N - Naturally occurring ILsotope S - 5ingle-Escape
P - photon Reaction D - Double-Escape
C - Charged Particle Reaction K - Key Line
M - NO MDA Calculation A - Not in Average
R - Coincidence Corrected C - Coincidence Peak
H - Halflife 1imit exceeded
Eukuhkrhihhifkhy DISCARDED I SOTOP E PEAEKS ****%‘f:‘*'{:**#'fr***
Nuclide Centroid Background Net Area Intensity Uncert Activity
Energy Counts Counts Cts/sec 2 Sigma %
RA-223 84.24 1308. 175. 0.004 60.22 2.037e-01
RA-223 144.23 937. 32. 0.001 0.79  3.452e-01
RA-224 239.93 1373, -223. -0.005 48.86 -2.785E+00
AC-228 910.96 250, 115. 0.003 43.01  6.508e-01
AC-228 968.65 C. 299, 78. 0.002 66.62 7.5367E-01
P - Peakbackground subtraction
Fedddk SUMMARY OF NUCLIDES IN SAMPLE *hEEE
) Time of Count Uncertainty 2 Sigma
Nuclide Activity Counting MDA
Bg/sample _ Bq/sampie
Be-7 #A  -2.5924E-02  2.0493E+03% 8.962E-01
K-40 6.1244E+00  2.2349E+01% 9.744e-01
C0-60 #A 8.3359e-03  7.1489E+02% 1.027e-01
I-129 31.4251E+0Q0  3.5397E+01% 5.721E-01
Cs5-137 #A  -6.5179e-03  1.1826E+03% 1.302e-01
TL-208 # 2.5616E-01 4.4272E+01% 1.073e-01
PB-210 # 4.8319e+00 2.0595E+01% 1.055e+00
PB-212 # 6.4547E-01  2.1768E+01% 1.479e-01
PB-214 5.7564E-01  2.5595E+01% 1.748e-01
BI-214 6.3420E-01  3.7279E+01% 2.286E-01
RA-223 #A 3.4520-01  7.1896E+01% 5.409e-01
RA-224 #A -2 7848E+00 4.8862E+01% 2.190E+00
AC-228 # 6.9099E-01  3.9651E+01% 4.310e-01
TH-234 5.3187e+00 1.3922£+01% 8.239e-01
u Lok
ORTEC gv - i (3135) Env32 G53w4.21 22-NOV-2007 08:17:48 Page 7
STL- St Louis Spectrum name: Gel background 11 _21 07.Anl
U-235 A 1.3269e-01 8.8419e+01% 1.258e+00
Ra-226 5.0340e+00  2.5148E+01% 1.717e+00
AM-241 #A 1.7879e-02 4.1232E+02% 1.230e-01
# - A1l peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
; Page 6
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Test Anerica St. Louis

Gel background 11_21_07.Rpt

F - Failed fraction or key Tine test.
H - Halflife Timit exceeded

e o e i o o - = T Sy -

Analyzed by:

403605

Reviewed by:

supervisor

Laboratory: STL- St Louis
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Test Anerica St

Ge2 background 11_21_07.Rpt

ORTEC
STL- St Louis

Sample description
Ge2 background 11_21_07

g v - 1 (3135) Env32

G53w4.21 22-NOv-2007 07:42:59 Pags 1
Spectrum name: Ge2 background 11_21 07.Anl

Spectrum Filename: C:\User\spectra\Ge2 bkgd\Ge2 background 11_21 07.A

Acquisition information
start time:
Live time:
Real time:
Dead time:
Detector ID:

Detector system
Ge 2 SN/182

Calibration
Filename:

21-Nov-2007 19:39:03

43200
43328

0.30 %
2

Ge%bAF w_spacer 72002 poly. 121206 no Hg

.C
Gez 72002-334 Air Filter Poly no Hg 121206

Energy Calibration
Created:
Zero offsat:
Gain:

! Quadratic:

efficiency Calibration
Created:
Type:
Uncertainty:
coefficients:

Library Files
Main analysis library:
Library Match width:
Peak stripping:

Analysis parameters
Analysis engine:
Start channel:
Stop channel:
pPeak rejection level:
Peak_search sensitivity:
sample size:
Activity scaling factor:

Detection limit method:

Random error:
Systematic error:
Fraction Limjt;
Background width:

Half T1ives decay Timit:

LOT# F7L200260
i

13-Dec-2006 07:56:27
0.102 kev

0.250 kev/channel
6.874E-09 kev/channela2

13-Dec-2006 07:58:09

pPolynomial

1.400 %

-0.388770 -4.607021 0.563706
-0.059383 0.002602 -0.000047

Tong bkgd_pbc.1ib
0.750

Library based

Env32 G53w4.21

90 ( 22.60kev )

8000 ( 1999.97kev )
40.000%

3

1.0000E+00

1.0000e+00/( 1.0000£+00* 1.0000E+00) =
1.0000e+00

Reg. Guide 4,16 method

0. 0000000E+00

0. 0000000E+00

0.000% _
average of three points.

12.000
Page 1
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ORTEC

Test Anerica St. Louis

Ge2 background 11_21_07.Rpt

gv -1 (3135) Env32 G53w4.21 22-NOV-2007 07:42:59 Page 2

STL- St Louis

Absorption "
Geometry correction:
Random summing:

1 total peaks alloc.
o Energy Calibration

Spectrum name: Ge2 background 11_21 07.Anl

Activity range factor: 2.000
Mmin. step backg. energ¥ 0.000
Multiplet shift channe 2.000
Corrections " status comments
Decay correct to date: NO
Decay during acgquisition: ° NO
Decay during collection: NO

True coincidence correction: NO
Peaked background correction: NO

Internal): NO

NO
NO

3 cutoff  20.00000 %

i Normalized diff: 1.0000
- whek® S UMMARY OF PEAKS IN RANGE | hihww
Peak Area Uncert FwHM Corrctn  Nuclide Brnch. AcCT. NUC
Energy Factor Energy Ratio Bg/sampl
i 36.01 548. 9.94 2.31 1.554g-04 34.61 2.419 0.000E+00 1129
X 54.77 448, 20.63 0.48 2.979e-02
; 70.79 795. 10.76 0.57 4.706E-02
| 82.34 140. 38.03 1.07 5.505e-02
; 104.48 141, 28.68 0.56 6.052E-02
| 142.56 15. 0.90 1.13 5.781E-02 144.23 3,220 PBC<MDA RA223
| 151.40 922. 7.90 0.80 5.654E-02
' 172.73 246. 28.01 0.59 5.240e-02
180.30 97. 34.82 0.46 5.091E-02
270.17 94. 30.57 0.82 3.630E-02 269.46 13.700 4.365E-01 RA223
432.95 145. 13.12 1.10 2.330e-02
774.09 107. 14.98 1.25 1.393e-~02
Ve defe S R dedNhd U N I D E N T I |: I E D P E A K s U M MARY Fdhdddhhihty

peak Centroid Background Net Area  Intensity Uncert FWHM Suspected

Channel Energy Ccounts Counts Cts/Sec 2 Sigma % kev  Nuclide

143.68 36.01 765. 548. 0.013 16.63 2.308 CS-137 sM
218.74 54.77 1948. 448. 0.010 41.27 0.482 LU-177 sM
; 282.83 70.79 1564. 795, 0.018 21.52 0.570 AU-198 sM
| 417 .63 104.48 526. 141, 0.003 57.36  0.563 u-235 sM
; 605.36 151.40 549, 1148, 0.027 B.26 0.797 KR-85M sM
690.68 172.73 768. 246, 0.006 56.02 0.592 - 5M

i 1080.54 270.17 183. 54, 0.002 61,15 0.819 Ac-228 1
! 1731.80 432.95 50. 145, 0.003 26.23 1.105 2-134 sM

3096.58 774.09 25, 107. 0.002 23.42 1.245 w-187 s

LOT# F7L200260

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown 1ist.
C - Area < Critical Tevel.
M - Peak is close to a library peak.

74 of 303



OT#

This section based on 1ib
i]

ORTEC
STL- St Louis

Ge2 back%;ound 11_21_07 Rpt
rary: long bkgd_pbc.

Test Anerica St

gv-i (3135) Env32 G33w4.21 22-NOv-2007 07:42:59 Page

3

Spectrum name: Ge2 background 11_21 _07.Anl

khkEkhkhikhidd IDENTIFIED PEAK SUMMARY dededeiededefe St e dfede
Nuclide Peak Centroid Background Net Area Intensity Uncert FwHM
Channel Energy Counts Counts Cts/Sec 2 Sigma % kev
RA-223 329.04 82.34 1346. 140. 0.003 76.05 1.072s
RA-223 576.67 144.23 742. 15. 0.000 1.79  1.128D
RA-223 610.25 152.62 1317. -226. -0.005 47.36 1.137s
AC-228 1353.21 338.32 271. -3. 0.000 -12.93 1.306D
s - Peak fails shape tests.
D - Peak area deconvoluted.
A Derived peak area.
Rk SUMMARY OF LIBRARY PEAK USAGE e ded
- Nuclide - Average = ~-----=-w—--- Peak ~=-c--rmmmamae
Name Code Act1v1t¥ Energy Activit¥ Code MDA value
Bg/sample kev Bq/sample Bg/sample COMMENTS
Be-7 C -4, 6117E 02 :
477.61~4,612E-02 %( 5.044E-01 3.17E+02 G
1 of 1 peaks found
K-40 N -1.7222e-01
1460.83-1.722e-01 %( 8.611E-01 1.44E+02 G
1 of 1 peaks found
Cco-60 F -8.3377E-03
1332.50-8.338e-03 %{ 7.747e-02 2.62E+02 G
1173.24 6.175e-04 %  7.327e-02 3.29eE+03 G
2 of 2 peaks found
I-129 I -1.9497e-01
39.57-1.950e-01 %( 1.419e+01 2.19e+03 G
1 of 5 peaks found
CS-137 I -9.4394E-04
661.66-9.439E-04 &( 6.847E-02 2.06E+03 G
1 of 1 peaks found
TL-208 N -4.4122E-03
583.19-4.412e-03 &( 6.480E-02 4.21E+02 G
860.56 7.613e-04 & 4.117E-01 1.48E+04 G
2 of 2 peaks found '
PB-210 N -4.5169e-01
46.54-4.517e-01 &( 8.363E+00 5.56E+02 G
1 of 1 peaks found
PB-212 N -1.7207e-02
238.63-1.721e-02 &( 1.48BE-01 2.58E+02 G
300.10-4.113E-01 & 2.107E+00 1.53E+02 G
2 of 2 peaks found
Page 3
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PB-214

ORTEC

N

7.0784E-02

v - i (3135) Env32 G53w4.21 22-NOV-2007 07:42:59 Pa

STL- St Louls

Nuclide Ave activity

BI-214

RA-223

RA-224

AC-228

TH-234

U-235

Ra-226

AM-241

N

T

-3.4801E-03

1.8540e-01

2.7670e-01

-2.2436E-02

2.5408E-01

6.1680E-02

0.0000E+00

0.0000E+00

Ge2 background 11_21 07.Rpt

351.93 7.078E-02 %( 1.628E-01 6.95E+01 G
3.395E-01 1.29E+402 G

295.22-7.

Spectrum name: Ge2 background 11 2

240.99 2
1 of

911.20-2.
338.32-2.
2 of

63.29 2.
92.59-6.
2 of

185.71 2.
143.76 1.
163.36 5.
205.31 3.
4 of

0 of

0 of

852E-02 &

Test Anerica St

%ﬁO?.Aﬁl

Code Peak MDA Comments

7.907E-01 1.37E+02 G

Energy Activity
242.00 1.721E-01 &
3 of 3 peaks found
609.31-3.480eE-03 &( 1.312E-Q1
1764.49-1.363E-02 %  5.148E-01
1120.29-1.887E-02 ¥ 4.717e-01
768.36 1,538E-01 & 1.164E+00
4 of 4 peaks found
83.79 2.337e-01 * 2.900e-01
269.46 1.854E-01 %( 4.423e-01
154.21-1.660E+00 + 1.263E+00
144.23 1.854E-Q1 } 1.612e+00
323.87-2.960E-01 & 1.561E+00
338628f2'760E-Ol ¥ 2.283E+00
0

6 peaks found

.7678-01 &( 1.525E+00

1 peaks found

244-02 %( 2.287E-01

244g-02 }

5.553e-01

3 peaks found

541E-01 %( 2.384E+00

697E-02 %

1.236E+00

2 peaks Tound

368E-03 }
920E-02 }
295e-01 }
574e-01 }
4 peaks

(
(
¢
(
.F

1.010e-01
3.448E-01
1.179e+00
1.228E+00

ound

1 peaks found

) . 1 peaks found
( - This peak used in the nuclide activity average.

* - peak is too wide, but only one peak in Tibrary.
! - peak is part of a multipiet and this area went
negative during deconvelution.

AR
T 11 1

LOT# F7L200260

Peak

is too narrow.

Peak is too wide at Fw25M, but ok at FwHM.
Peat fails sensitivity test.
Pea

identified, but first peak of this nuclide

Page 4

.0BE+03
.02E+03
.99e+02
.17E+02

N oY

3.80E+01
7.21E+01
2.37e+01
8.96E-01
1.57E+02
1.90E+02

1.656+02

2.88E+02

Fhhkkhk®

2.82E+02
5.52E+02

1.27E+03
8.46E+02
6.74E+01
1.03e+02

(A NANANS]

OO0 a X

(¥}

Do o
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LOT#

Test Anerica St. Louis

Ge2 background 11_21 07.Rpt
failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
O

ORTEC g v - i (3135) Env32 G533wW4.21 22-NOV-2007 07:42:59 Pagf 5
STL- St Louis Spectrum name: Ge2 background 11.21_07.Anl

- Peak activity lower than counting uncertainty range.
- Peak outside analysis energy range.

& - calculated peak centroid is not close enough to the
1ibrary energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
to be found directly. ‘
Nuciide Codes: Peak Codes:
T - Thermal Neutron Activation G - Gamma Ray

F - Fast Neutronh Activation

- Fissijon Product

Naturally Occurring Isotope
Photon Reaction

Ccharged Particle Reaction
No MDA cCalculation
Coincidence Corrected
Halflife Timit exceeded

X~Ray
Positron Decay
Single-Escape
Double-Escape
Key Line

Not in Average
Coincidence Peak

“PARODWBLTUX
[T T T W A I |

Tt 1t t 1

IXd=2ENUVUZH

dedehdededededeededededeted D I S C AR D E D I S 0 T O P E P E A K s dededeedededede ki
Nuclide Centroid Background Net Area  Intensity Uncert Activity

Energy Counts Counts Cts/Sec 2 Sigma %
RA-223 82.34 1346. 140. 0.003 76.05 2.337e-01
RA-223 152.62 1317. ~226. -0.005 47.36 -1.660E+00

P - Peakbackground subtraction

¥¥k%% S UMMARY OF NUCLIDES IN SAMPLE | wew
Time of Count Uncertainty 2 Sigma

Nuclide Activity .. Counting MDA
Bq/sample Bq/sample

Be-7 #A  -4.6117E-02  6.3413E+02% 5.044e-01
K-40 #A -1.7222E-01  2.8889E+02% 8.611E-01
Co-60 #A  -8.3377e-03  5.2415E+02% 7.747E-02
I-129 #A  -1.9497e-01 4.3718E+03% 1.419e+01
CS-137 #A  -9.4394E-04  4.1142E+03% 6.847E-02
TL-208 #A  -4.4122E-03  8.4236E+02% 6.480E-02
PB-210 #A  -4.5169e-01 1.1128E+03% 8.363E+00
PB-212 #A -1.7207e-02 5.1525E+02% 1.488e-01
PB-214 #A 7.0784E-02  1.3902E+02% 1.628E-01
BI-214 #A  -3.4801E-03 2.1577E+03% 1.312e-01
RA-223 #A 1.8540E-01 1.4419e+02% 4.423E-01
RA-224 #A 2.7670E-01  3.2921E+02% 1.525E+00
AC-228 #A  -2.2436E-02  5.7610E+02% 2.287e-0Q1
TH-234 #A 2.5408e-01  5.6341E+02% 2.384E+00
U-235 #A 6.1680E-02  1.3487E+02% 1.228E+00
Ra-226 #A 0.0000E+00  7.4987E+03% 1.636E+00
AM-241 #a 0.0000E+00  1.4307E+04% 4,288E~01

ORTEC g v -1 {3135) Env32 G53w4.21 22-Nov-2007 07:42:59 Page 6
Page 5
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Test Anerica St. Louis

GeZ background 11_21_07.Rpt
STL- St Louis Spectrum name: Ge2 background 11_21 07.Anl

A1l peaks for activity calculation had bad shape.
Activity omitted from total

Activity omitted from total and all peaks had bad shape.
MDA value printed.

Activity printed, but activity < MDA.

Activity < MDA and failed test.

Area < Critical Tevel.

Failed fraction or key line test.

Halflife 1imit exceeaded

TTOWP» AR *3d:
O T O I I

— o ———— 7" o s e — i —— - i o Pn

SUMMARY
Total Activity ( 22.6 to 2000.0 kev) 0.000E+00 Bqg/sample

Analyzed by:

402630

Reviewed by:

supervisor

Laboratory: STL- St Louis

Page 6
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ORTEC
STL- St Louis

sample description
Ge3 background 11_21 07

11_21_07.anl
Acquisition information
r Start time:
| Live time:
Real time:
Dead time:

Detector ID:

Detector system
Ge 3  SN/155

Ca1ibratjon
Filename:

Energy Calibration
i Created:

’ zero offset:
Gain:
qQuadratic:

Efficiency calibration
Created:
Knee Energy:
Above the Knee:

Log{Eff):

Below the Knee:

Library Files
Main analysis library:
Library match width:
Peak stripping:

Analysis parameters
Analysis engine:
start channei:
Stop channel:
Peak rejection level:
Peak search sensitivity:
sample Size:
Activity scaling factor:

Detection T1imit method:

Random error:

ORTEC

LOT# F7L200260

g v - 1 (3135) Env32

Test Anerica St

Ge3 background 11_21_07.Rpt

G53w4.21 22-Nov-2007 08:29:30 Page 1
Spectrum name: Ge3 background 11_2%,07.An1

Spectrum Filename: C:\User\spectra\Ge3 Bkd post 5_8 _06\Ge3 background

21-Nav-2007 20:14:21
200
44044

1.92 %
3

G$g Air filter interp_122_guad 01_09_07.

C
Ge3 Air Filter 74140_334 interp_122_quad 01_05_07

09-Jan-2007 10:31:35
0.372 kev

0.250 kev/channel
3.457E-08 kev/channelA2

09-Jan-2007 10:36:46

122.07 kevy

Quadratic Uncertainty = 1.42 %
-2.114144E-01 + (-2.846233E-01*Log(E) ) +
( -4.247676E-02%Log(E)A2 )
Interpolative Uncertainty = 0.00 %

Tong bkgd_pbc.11ib
0 7%0 9e-»

Library based

Env32  G53w4.21

90 (. 22.85kev )
8000 ( 2000.41kev )
40.000%

3

1.0000E+00

1.0000E+00/( 1.0000E+00*
1.0000E+00

Reg. Guide 4.16 Method

0.0000000E+00

1.0000e+00) =

g v -1 (3135 Env3Z G53w4.21 22-NOV-2007 08:29:30 Page 2

Page 1
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1

1]

Test Anerica St

Ge3 background 11_21_07.Rpt

STL- St Louis

Systematic error:
Fraction Limit:
Background width:

Spectrum name: Ge3 background 11_21_07.Anl
0.0000000E+00
0.000%

average of three points.

Half¥ 1ives decay Timit: 12.000
Activity range-factor: 2.000
mMin. step backg. energ¥ 0.000
Multiplet shift channe 2.000
Corrections status Comments
Decay correct to date: NO
Decay during acguisition: NO
Decay during collection: NO
True coincidence correction: NO
Peaked background correction: NO
Absorption (Internal): NO
Geometry correction: NO
Random summing: NO
total peaks alloc. 13 cuteff 20.00000 %
Energy Catibration
Normalized diff: 0.0700
Fkddk SUMMARY QO F PEAKS IN RANGE Frdeded
peak Area Uncert FWHM Corrctn  Nuclide .Brnch. Act. _ Nuc
Energy Factor Energy Ratio Bg/sampl
46.63 517.- 11.73 0.85 8.618e-02 46.54 4.250 3.266E+00 PB210
63.31 592. 12.93 0.85 8.723E-02 63.29 4.820 3.262E+00 TH234
72.12 210. 21.86 0.87 8.589e-02
74.95 648. 7.63 0.87 8.546E-02
84.56 371. 11.37 0.838 8.406E-02 83.79 25.180 4.057e-01 RrRA223
87.41 211, 18.65 0.88 8.364E-02
92.67 628. 10.80 1.19 8.268E-02 92.59 5.570 3.156E+00 TH234
143.71 8. 1.77 0.94 6.882e-02 143.76 10.960 PBC<MDA U235
185.84 362. 17.45 1.25 5.738e-02 185.71 57.200 2.556E-01 U235
186.21 3.590 4.080E+00 Ra226
238.133 498. 13.20 1.16 4.7748-02 238.63 43.300 5.582E-01 PB212
294,85 179. 32.86 0.88 4.062g-02
338.11 52. 0.25 1.13 3.652e-02 338.28 2.790 1.113E+00 RA223
351.95 221, 17.02 1.15 3.541e-02 351.93 37.600 3.840e-01 pB214
569.39 140. 24.12 0.46 2.406E-02
583.08 191. 16.67 0.43 2.359e-02 583.19 84.500 2.218e-01 TL208
609.47 167. 20.68 1.40 2.275e-02 6092.31 46.090 3.679e-01 BIZ14
675.97 198. 19.41 0.25 2.087e-02
1460.77 269. 12.60 0.77 1.067e-02 1460.83 10.670 5.472E+00 K40
1763.99 57. 24.52 2.37 8.978E-03 1764.49 15.400 9.488E-01 BI214
khdhkkkkhkkk UNIDENTIFIETD PEAK SUMMARY Tkhkdhkkhhddh
pPeak Centroid Background Net Area Intensity Uncert FWHM Suspected
Channel Energy  Counts counts Cts/sec 2 Sigma % kev Nuclide
287.30 72.26 948. 210. 0.005 43.72 0.865 w-187 1D
299.20 75.10 1479. 687. 0.016 24.09 0.945 pB-214
347.97 87.28 676. 184. 0.004 51.12 0.891 pB-214
1178.99  294.85 656. 179. 0.004 65.71 0.885 PR-214 1
ORTEC g v -1 (3135 Env32 G53w4.21 22-NOV-2007 08:29:30 Page 3

LOT# F7L200260
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LoT#
i

Test Anerica St. Louis
Ge3 background 11_21_07.Rpt
STL- St Louis Spectrum name: Ge3 background 11_21_07.Anl
Cchannel Energy Background Net area Cnts/sec Uncert FWHM Suspected
2277.83  569.39 207. 140. 0.003 48.24 0.461 PA-234 s
2704.31  675.97 179, 198. 0.005 38.82 0.248 AU-198 sM
5 - Peak fails shape tests.
D - peak area deconvoluted.
L - Peak written from unknown Tist.
C - Area < Critical Tevel.
M - Peak is close to a Tibrary peak.
_%ﬂ1s—;;2£;;a-based on Tibrary 16ng bkgd_pbc.11ib
ThFhdhthdhd iy IDENTIFTIED PEAK SUMMARY Hadhkhbbha o
Nuclide Peak Centroid Background Net Area  Intensity Uncert FwHM
Channel Energy Counts Counts Cts/sec 2 Sigma % kev
I-129 116.48 29.46 1393, -40, -0.061 -33.03 0.821p
I-129 117.77 29.78 1360. ~75. -0.002 -33.03 0.821Dp
PB-210 185.24 46.63 861. 517. 0.012 23.47 0.850
TH~234 252.02 63.31 1092. 592. 0.014 25.87 0.855s
RA-223 337.47 84.65 1341. 292, 0.007 37.32 0.877s
TH-234 369.57 92.67 882. 628. 0.015 21.59 1.192s
RA-223 576.02 144.23 823. 8. 0.000 3.54 0.939
Ra-226 744.09 186.21 808. - 362. 0.008 24.55 1.253D
PB-212 952.74  238.33 764. 498. 0.012 26.39 1.163s
RA-224 959.55  240.03 1211. -150. -0.003 67.51 1.,037s
AC-228  1353.01 338.32 649. 52. 0.001 0.49 1.134Dp
PB-214 1407.56 351.95 596. 221, 0.005 34.04 1.148s
TL-208  2332.62 583.08 190. 191. 0.004 33.35 0.427s
BI-214  2438.23 609.47 511. 167. 0.004 41.37 1.396s
K-40 5843.24 1460.77 80. 269. 0.006 25.20 0.766s
BI-214 7055.28 1763.99 68. 57. 0.001 49,04 2.372s
s - Peak fails shape tests.
D - Peak area deconvoluted.
A Derived peak area.
¥ %%% S YUMMARY OF LIBRARY PEAK USAGE ek
- Nuclide - Average = ~—---wreaeeen- Peak ----emeecoo—--
Name Code Act1v1t¥ Energy Activit¥ Code MDA value
Bg/sample kev Bg/sample Bg/sampie COMMENTS
Be-7  C -1.0312E-01 |
477.61-1.031E-01 &( 7.955E-01 2.29e+02 G
1 of 1 peaks found
K~40 N 5.4719e+00
1460.83 5.472e+00 ( 9.030E-01 1.26E+01 G
0 1 of 1 peaks found
ORTEC g v - i (3135) Env32 G53w4.21 22-NOV-2007 08:29:30 Pagf 4
STL- St Louis Spectrum name: Ge3 background 11 _21 _07.Anl
Nuclide Ave activity Energy Activity Code Peak MDA Comments
Co-60 F 1.3070E-02
Page 3
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I-129

cs-137

TL-208

PB-210

: PB-212

PB-214

BI-214

RA~223

RA-224
i ORTEC

STL- ST

AC-228

LOT# F7L200260

g v -1 (3135) Env32 G53w4.21 22-NOV-2007 08:29:30 Page

I -5.4321E-02
I 2.9708E-02
N 2.2178E-01
N 3.2658E+00
N 5.5819E-01
N 3.8402E-01
N 3.6794E-01
N 8.8424E-02
N -1.7921E+00
Louis

N

Nuclide Ave activity

2.8991E-01

Energy

Ge3 background 11_21_07.Rpt

1332.50 1.307e-02 &( 1.156e-01 2.59e+02

1173.24 4.078E-02 ¥ 1.050E-01 7.74E+01

2 of

661.66 2.

1 of

583.19 2.
860.56 3.

2 of

46.54 3.

1 of

238.63 5.
300,10-8.

2 of

240.99-1.

1 of

Spectrum name: Ge3 background 11_21_07.Anl

2 peaks found

.432E-02 } 1.270E-01
.432E-02

.491E-03 ¥  3.687E-01
.432E-02 %C 5.521E-01
.405E-01 &  1.844E+00

2.391E-01

5 peaks found

971E-02 &( 9.574E-02
1 peaks found

218e-01 *( 7.773e-02
902E-01 %  8.439e-01
2 peaks found

266E+00 ( 8.816E-01
1 peaks found

582e-01 *( 1.474e-01
649e-02 %  2.144E+00
2 peaks found

.840e-01 *( 2.025e-01
.8256-01 %  3.796E-01
.394e-01 % 8.727e~01

3 peaks found

.679e-01 *( 2.385E-01
.488BE-01 + 6.898E-01
.2B1E-01 % 7.381E-01
.301E-01 %  1.791E+00

4 peaks found

L193e-01 *  1.894E-01
.842e-02 %( 5.004E-01
.288E-01 ¥  8.834E-01
.842E-02 T  1.424e+00
.253e-01 % 1.965E+00

6 peaks found

792E+00 &( 1.966E+00
1 peaks found

fhdhhhik
Thdkhhin

4.
3.
2.

.32E+01
.37E+02

.70E+01
L12E+01
.B7E+02

.07E+01
.45E+01
.32E+01
.01E+02

.87E+01
.69E+02
.O5E+02
. 77E+00
.67E+02

Test Anerica St. Louis

(¥}

40E+03
04E+02
30E+02

KOy X XX

65E+01 G

.67E+01 G
.55E+01 G

.17E401 G

[2 X7

[NEn X

OoEMm

naannx

.38E+01 G

Activity Code Peak MDA Comments

911.20 2.899e-01 %#( 4.109E-01 4.37E+01 G

Page 4
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|
;

TH-234

u-235

Ra-226

AM-241

—
1

S I I

tt

g ol I+ ee8Ee

N 3.2051e+00

N 0.0000e+00

N  4.0797E+00

T 3.0063E-02

Ge3 background 11_21_07.Rpt
968.97 2.921E-01 % 6.997E-01
338.32 2.899e-01 }  6.828E-01

3 of 3 peaks found

63.29 3.262E+00 *( 8.629E-01
92,59 3.156E+00 *({ 7.091E-01
2 of 2 peaks found

143.76 1.575e-01 } 4.364E-01

163.36 1.070e-02 }  1.003e+00

205.31 3.099e-01 }  1.189E+00
3 of 4 peaks found

186.21 4.080E+00 }( 1.522E+00
1 of 1 peaks found

59.54 3.006E-02 %( 1.121e-01
1 of 1 peaks found

This peak used in the nuclide activity average.

Peak is too wide, but only ohe peak in Tibrary.
Peak is part of a multiplet and this area went
negative during deconvolution.

pPeak is too narrow.

Peak is too wide at FW25M, but ok at FWwHM.

peak fails sensitivity test.

Peak identified, but first peak of this nuclide
failed one or more qualification tests.

Peak activity higher than counting uncertainty range.

Test Anerica St. Louis

7.23E+01 G

[ gl AV ]

Peak activity Tower than counting uncertainty range.
Peak outside analysis energy range.

Calculated peak centroid is not close enough to the

Tibrary energy centroid for positive identification.
Peakbackground subtraction

Peak is too close to another for the activity
to be found directly.

Nuclide Codes:

Peak Codes:

T - Thermal Neutron Activation G -~ Gamma Ray

F - Fast Neutron Activation X - X-Ray

I - Fission Product P - Positron Decay
N - Naturally Occurring Isotope s - sing1e—Escape
P - photon Reaction D - Double-Escape
C - Charged Particle Reaction K - Key Line

M - No MDA Calculation A - Not 1in Average

0

ORTEC g v -1 (3135) Env32 G53w4.21

STL- St Lou1ls

R - Coincidence corrected

.29E+01
.08E+01

.36E+01
. 79E+03
.15E+02

.46E-01 G

(A X7

[a X2 K7

.23E4+01 G

.12E+02 G

22-Nov-2007 08:29:30 Page 6

Spectrum name: Ge3 hackground 11 _231_07.Anl

H - Halflife t1imit exceeded

C - Coincidence Peak

— e e o m mEm Em m m m m m R S M e W Er o we e e e w e e e e e e e =

Fedhhkdekhhidddh DI SEC ARDED ISOTOPE PEAKS fhdhhhdhihkdrkiikk

Nuclide centroid Background Net Area Intensity Uncert
Energy  Counts

LOT# F7L200260

I

Activity

counts Cts/sec 2 Sigma %

Page 5
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DT#

Ge3 background 11 21 07.Rpt

Test Anerica St

RA-223 84.65 1341. 292. 0.007 37.32  3,193e-01
RA-224 240.03 1211. -150. -0.003 67.51 -1,792e+00
PB-~214 351.95 596. 221, 0.005 34.04 3.B40e-01
BI-214 609.47 511. 167. 0.004 41.37 3.679e-01
BI-214 1763.99 68. 57. 0.001 49.04 9.488E-01
P - Peakbackground subtraction
wkk%% S UMMARY OF NUCLIDES IN SAMPLE  kwek
. Time of Count Uncertainty 2 S1gma
Nuclide Activity Counting MDA
Bg/sample Bg/sample
Be-7 #A  -1.0312E-01 4.5896E+02% 7.955E-01
K-40 5.4719e+00  2.5202E+01% 9.030e-01
Co-60 #A 1.3070E-02 5.1750E+02% 1.156E-01
I-129 #A  -5.4321E-02 6.0811E+02% 5.521E-01
CS-137 #A 2.9708E-02  1.9304E+02% 9.574E-02
TL-208 # 2.2178E-01  3.3349E+01% 7.773E-02
PB-210 3.2658E+00  2.3466E+01% 8.816E-01
PB-212 # 5.5819e-01  2.6390E401% 1.474e-01
PB-214 # 3.8402E-01  3.403BE+01% 2.025e-01
BI-214 # 3.6794E-01 4.1367E+01% 2.385e-01
RA-223 #A 8.8424E-02  3.3888E+02% 5.004e-01
RA-224 #A  -1.7921E+00  6.7509E+01% 1.966E+00
AC-228 #A 2.8991E-01 8.7364E+01% 4.109e-01
TH-234 # 3.2051e+00  1.6848E+01% 8.629E-01
U-235 #aA 0.0000E+00  2,3063E+02% 1.189E+00
Ra-226 # 4.0797E+00  2.4547E+01% 1.522E+00
AM-241 #A 3.0063E-02  2.2457E+02% 1.121e-01
# - A1l peaks for -activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C -~ Area < Critical level.
F - Failed fraction or key line test.
H - Halflife 1imit exceeded
_____________________________ R e o o ot
Total Activity (  22.8 to 2000. 4 kev) 1 680E+01 Bg/sample
0
ORTEC g v - i (3135) Env32 G53w4.21 22-NOV-2007 08:29:30 Page

STL- 5t Louis

Analyzed by:
Reviewed by:

Laboratory:

F7L200260

Spectrum name: Ge3 background 11_2%_07.An1

403605

STL- St Louis

Supervisor

Page 6
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Test Anerica St.. iouis

Ged background 11_21 07.Rpt

ORTEC
STL~ St Louis

SampTle description
Ge4 background 11_21_07

g v - 1 (3135) Env32 G53w4.21 22-NOv-2007 09:23:11 Page 1
spectrum name: Ge4 background 11_21 07.Anl

spectrum Filename: C:\User\spectra\Ge4 Bkd post 09_07\Ge4 background

11_21_07.Anl

Acguisition information
Start time:
Live time:
Real time:
Dead time:
Detector ID:

Detector system
Ge 4 SN/181

Calibration
Filename:

21-Nov-2007 21:20:23

43200
43294

0.22 %
4

G?g AirFiltercCal_74140_334_05_08_07(EE).

C
Ge4 Airriltercal_74140_334_05_08_07(EE)

Energy Calibration
Created:
Zero offset:
Gain:
Quadratic:

Efficiency calibration
Created:
Type:
Uncertainty:
coefficients:

Library Files -
Main analysis library:
Library Match width:
Peak stripping:

Analysis parameters
Analysis engine:
Start channel:
Stop channel:
Peak rejection level:

Peak search sensitivity:

Sample Size:

Activity scaling factor:

Detection 1imit method:

Random error:
Systematic error:
Fraction Limit:
Background width:

LOT# F7L200260

8000

08-May-2007 13:28:13
0.017 kev

0.250 kev/channel
-3.910E-08 kev/channelA?

08-May~2007 13:39:26
pPolynomial
0.775 %
-0.437839
-0.057886

-4.768164
0.002608

0.564688
~-0.000044

Tong bkgd_pbc.1ib
0.750
Library based

Env32 G53w4.21
90 E 22.53kev )
1998.47kev )
4%.000%
1.0000E+00
1.0000E+00/( 1.0000E+00*
1. 0000E+00
Reg. Guide 4.16 Method

0.0000000E+00
0.0000000E+00

0.000% .
average of three points.

1.0000E+00) =
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Test Aneri ca St..-

Ge4 background 11_21 07.Rpt

ORTEC g v - i (3135) Env32 G53w4.21 22-NOV-2007 09:23:11 Page 2
STL~ St Louis Spectrum name: Ge4 background 11_21 07.Anl
Half Tlives decay Timit: 12.000
Activity range factor: 2.000
Min. step backg. energ¥ 0.000
Mu1t1p1et sh1ft channe 2.000
Corrections Status Comments
Decay correct to date: NO
Decay during acqu1s1t1on: NO
Decay dur1ng Tection: NO
True coincidence correction: NO
Peaked background correction: NO
Absorption (Internal): NO
Geometry correction: NO
Random summing: NO
total peaks alloc. 13 cutoff 20.00000 %
Energy Calibration
Normalized diff: 0.1398
Hhdkk SUMMARY OF PEAKS IN RANGE *hkEER
Peak Area - uUncert FWHM corrctn  Nuclide Brnch. Act. Nuc
Energy Factor Energy Ratio Bq/sampl
29.44 117. 0.15 0.80 5.859e-02 29.46 20.350 PBC<MDA I129
46.39 500. 10.13 0.83 6.160e-02 46.34 4.250 4.417E+00 pPB210
63.30 385. 12.06 0.82 6.390E-02 63.29 4.820 2.891E+00 TH234
74.86 126. 20.28 0.84 6.352E-02
77.23 163. 16.49 0.85 6.347e-02 .
92.41 578. 13.01 1.06 6.276E-02 92.59 5.570 3.825E+00 TH234
144.26 7. 0.88  0.90 5.339E-02 143.76 10.960 PBC<MDA U235
185.83 266. 18.20 1.03 4.428e-02 185.71 57.200 2.430e-01 u235
- 186.21 3.590 3.880E+00 Ra226
238.37 223. 16.36 1.06 3.532e-02 238.63 43.300 3.379e-01 pPB212
294.99 &85. 32.83 1.03 2.863e-02 295.22 19.300 PEC<MDA PBZ14
338.12 34. 0.42 1.07 2.500e-02 338.28 2.790 1.109e+00 RA223
351.60 126. 21.13 1.08 2.404E-02 351.93 37.600 3.223E-01 PB214
510.71 983. 5.17 2.12 1.675e-02
582.75 103. 27.40 0.B9 1.482e-02 583.19 84.500 1.899e-01 TL208
608.54 126. 15.99 1.63 1.422E-02 609.31 46.090 4.449e-01 BI214
1024.06 31. 31.88 0.48 8.934E-03
1119.29 112. 21.18 1.36 8.239e-03 1120.29 15.100 2.075E+00 BI214
1460.75 68. 19.15 1.89 6.425E-03 1460.83 10.670 2.293e+00 K40

Fhkiddkkitk* UNIDENTIFIED

PEAK SUMMARY dhdd e NS

Peak_Centroid Background Net Area  Intensity Uncert FwHM Suspected
Channel Energy Counts Counts Cts/Sec 2 Sigma ¥ kev Nuclide
299.14 74.83 277. 115. 0.003 50.65 0.818 PB-214
308.62 77.21 295. 148. 0.003 42.44 (.888 pB-214

2042.44  510.71 228. 983. 0.023 10.33 2.116 TL-208 s

4096.82 1024.06 19. 31. 0.001 63.76 0.479 SR-91 s
ORTEC g v - i (3135) Env32 G53w4.21 22-NOV-2007 09:23:11 Page 3

STL- ST Louis

Lor# F7L200260

Spectrum name: Ge4 background 11_21_07 Anl
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Test Anerica St. Louis

Ge4 background 11_21_07.Rpt

peak fails shape tests.

Peak area deconvoluted.

Peak written from unknown 1ist.
Area < Critical Tevel.

ey B e e S S - . - S T e o T T (R At ek A T B A

This section based on library: Tong bkgd_pbc.1ib

Thiddhthdhihhdd ID E. N TIFIED PEAK SUMMARY ThEAXFhAhhhdehht
Nuclide Peak Centroid Background Net Area Intensity Uncert FwHM

Channel Energy Counts Counts Cts/Sec 2 Sigma % kev
I-129 119.01 29.78 664 . 117. 0.003 0.29 0.804D
PB-210 185.42 46.39 458. 500. 0.012 20.27 0.834s
TH-234 253.01 63.30 424, 385. 0.009 24,12 0.816
TH-234 369.42 92.41 B22. 578. 0.013 26.02 1.057s
RA-223 576.64 144,23 522. 17, 0.000 1.75 0.905D
Ra-226 744.51 186.21 462. . 266. 0.006 25.94  1.035D
PB-212 953.09 238.37 289, 223. 0.005 32.72 1.055
PB-214 1179.54 294.99 347. 85. 0.002 65.66 1.034s
AC-228  1352.85 338.32 320. 34. 0.001 0.85 1.071p
PB~214 1405.98 351.60 291, 126. 0.003 42.26 1.082s
TL-208 2331.16 582.87 184. 52. 0.001 78.17 1.269s
BI-214 2433.85 608.54 80. 126. 0.003 31.98 1.627s
BI-214 4478.11 1119.29 52. 112, 0.003 42.36 1.355s
K-40 5845.49 1460.75 51. 68. 0.002 38.29 1.887

s - Peak fails shape tests.
D - Peak area deconvoluted.
A Derived peak area.

*¥xk** S UMMARY OF LIBRARY PEAK USAGE hakhd

- Nuclide - Average  ---rmeseooo-o Peak ---eoooe
Name Code Act1v1t¥ Energy Act1v1t¥ Code MDA value
Bg/sample kev Bg/sample Bg/sample COMMENTS

Be-7 C 2.5364E-01
477.61 2.536E-01 &( 7.571E-01 B.94E+01 G
1 of 1 peaks found

K=40 N 2.2933e+00
1460.83 2.293e+00 ( 1.2115+00 1.91E+01 G
1 of 1 peaks found

Co-60 F  3.091%E-02
1332.50 3.092e-02 %( 1.2708-01 1.20E+02 G
1173.24~1.824E-03 %  1.272E-01 1.99E+03 G
2 of 2 peaks found

ORTEC g v ~ i (3135) Env32 G53w4.21 22-NOV-2007 09:23:11 Page 4
STL- St Louis - Spectrum name: Ge4 background 11_21 07.Anl

Nuclide Ave activity Energy Activity Code Peak MDA Comments

I-129 I 1.2169e-01
29.78 1.217e-01 } 1.282E-01 1.45E-01 X
33.61 9.651E~03 % 3.713e-01 1.14E+403 X
39.57 1.217e-01 ?( 5.647E-01 1.39E+02 G
Page
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LOT#

Ccs-137 I &6.

TL-208 N 9.

PB-210 N 4.

PB-212 N 3.

PB-214 N 3.

BI-214 N 4,

RA-223 N 2.

RA-224 N -3

AC-228 N 2.

ORTEC
STL- 5t Louls

1529e-02

7012e-02

4166E+00

3787e-01

3387e-01

4492E-01

3215e-01

. 8759E-01

7907e-01

Nuclide Ave activity

TH-234 N 3.

F7L200260

3918E+00

Energy

Ged background 11_21_07.Rpt

34.61 5.
4 of

661.66 6.
1 of

583.19 9.
860.56 5.
2 of

46.54 4.
1 of

238.63 3.
300.10 4.
2 of

351.93 3.

295.22 3,

242.00-8,
3 of

609.31 4,
1764.49 3,
1120.29 2.
768.36 3.
4 of

83.79-2.
269.46 2.
i54,21-5.
144 .23 2.
323.87 1.

5 of

240.99-3.
1 of

911.20 2.

968.97 2.

338.32 2.
3 of

63.29 2.
92.59 3.
2 of

812E-01 %  1.700eE+00
5 peaks found

153e-02 &( 1.199e-01
1 peaks found

701e-02 7¢ 1.219e-01
068E-02 ¥ 8.374E-01
2 peaks found

417e+00 @( 9.062E-01
1 peaks found

379e-01 ( 1.241e-01
578E-01 %  2.233E+00
2 peaks found

223E-01 ( 2.104e-01i
563e-01 *( 3.752E-01

994E-02 %  9.155E-01
3 peaks found

1.567E-01
9.161E-01

449e-01 (
905e-01 %
075E+00 + 6.787e-01
163E-02 %  2.265E+00
4 peaks found

020E-04 %

321E~01 &(

419e-02 %
321e-01 } 1.470e+00
302e~01 & 2.085E+00
6 peaks found

1.551e-01
4.980E-01
8.607E-01

876eE-01 %( 1.566E+00
1 peaks found

791E-01 &( 4.692E-01
956e-01 % 7.776E~01
791e-01 }  7.075E-01

3 peaks found

891E+00 (
8256+00 (
2 peaks found

Page 4

Test Anerica St

8.81E+01

WM

N

00N

.93E+01

.91E+01
. 7BE+02

O1E+01

.64E+01
.45E+02

LA1E+01
.28E+01
.02E+02

. 60E+01
.06E+01
L12E+01
.07E4+03

27E+04
.50E+01
.71E+02
L75E-01
T4E+02

.21E+02

-16E+01
.89E+01
«24E-01

[aX1]

InXaRANA) o6

DOOHO XK

29 K9]

g v - i (3135) Env32 G53w4.21 22-NOV-2007 09:23:11 Page
Spectrum name: Ge4 background 11_21 07.Anl

Activity Code Peak MDA Comments

7.418E-01 1.21E+01 G
9.027e-01 1.30E+01 G

Loui s
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Test Anerica St. Louis

Ge4 background 11_21_07.Rpt

143.76 1.399E-01 } 4,.508E-01 9.69E+01 G

163.36 3.179e-0Q1 9.891E-01 9.36E+01 G

205.31 9.367E-02 }  9.329e-01 2.94E+02 G
3 of 4 peaks found

U-235 N 0.0000E+00

Ra-226 N  3.8798E+00
186.21 3.880E+00 }( 1.500E+00 1.30E+01 G
1 of 1 peaks found

AM-241 T  1.6676E-02
59.54 1.668E-02 %( 1.068E-01 1.91E+02 G
1 of 1 peaks found
( - This peak used in the nuclide activity average.

L

- Peak is too wide, but only one peak in Tibrary.
Peak is part of a multiplet and this area went
negative during deconvolution.

|

? - Peak is too narrow.

@ - Peak is too wide at FW25M, but ok at FwHM.

% - Peak fails sensitivity test.

$ - Peak identified, but First peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

= ~ Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
Tibrary energy centroid for positive identification.

P - Peakbackground subtraction

} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes: Peak Codes:

T - Thermal Neutron Activation G - Gamma Ray

F - Fast Neutron Activation X - X-Ray

I - Fission Product P - Positron Decay

N - Naturally Occurring Isotope S - Single-Escape

P - Photon Reaction . D - Double-Escape

€ - Charged Particle Reaction K - Key Line

M - No MDA calculation A - Not in Average

R - Coincidence Corrected C - Coincidence Peak

H - Halflife 1imit exceeded

___________________________________
Y

ORTEC g v - i (3135) Env32 G53w4.21 22-NOV-2007 09:23:11 Page 6
STL- St Louis Spectrum name: Ge4 background 11_2%_07.An1

Thfrdheded e hd b h e DISCARD E'D I s OTOP E =) EAKS fhkdhhhhkhddhiid
Nuclide Centroid Background Net Area Intensity Uncert Activity

Energy Counts Ccounts Cts/Sec 2 Sigma %
PB-214 294.99 347, 85. 0.002 65.66 3.563E-01
PB-214 351.60 291. 126. 0.003 42.26 3.223e-01
K-40 1460.75 51. 68. 0.002 38.29  2.293E+00

P - Peakbackground subtraction

dkdedek SUMMARY CF NUCLIDES IN SAMPLE Fhddk
Time of Count Uncertainty 2 Sigma
Nuclide Activity Counting ' MDA
Page 5
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LOT#

Test Anerica St

Ge4 background 11_21_07.Rpt

Bg/sample Bg/sample
Be-7 #A 2.5364E-01  1.7871E+02% 7.571E-01
K-40 # 2.2933e+00  3.8293E+01% 1.211E+00
C0-60 #A 3.0919e-02 2.4072E+02% 1.270E-01
I-129 #A 1.2169e-01  2.7780E+02% 5.647E-01
CS-137 #A 6.1529e-02  1.1860E+02% 1.199e-01
TL-208 #A 9.7012e-02 7.8165E+01% 1.219e-01
PB-210 # 4.4166E+00 2.0270E+01% 9.062E-01
PB-212 3.3787e-01  3.2718E+01% 1.241e-01
PB-214 # 3.3387e-01  3.9044E+01% 2. 104E-01
BI-214 # 4.4492e-01  3.1983E+01% 1.567E-01
RA-223 #A 2.3215e-01  1.3001E+02% 4.980E-01
RA-224 #A -3.8759E-01  2.41B5E+02% 1.566E+00
AC-228 #aA 2.7907e-01  1.0319:+02% 4.692E-01
TH-234 3.3918E+00 1.7740E+01% 7.418e-01
U-235 #A 0.0000E+00  5.8869+02% 9.329e-01
Ra-226 # 3.8798E+00  2.5937E+01% 1.500e+00
AM~-241 #A 1.6676E-02 3.8177E+02% 1.068E-01

ITTNOWRP AR 3
I T T T T O T

Total Activity (
Analyzed by:

Reviewed by:

0
ORTEC

STL- 5t Lou1is

Laboratory:

F7L200260

403293

Supervisor

STL- St Louis

Page 6

All peaks for activity calculation had bad shape.
Activity omitted from total
Activity omitted from total and all peaks had bad shape.
MDA value printed.
Activity printed, but activity < MDA.
Activity < MDA and failed test.
Area < Critical level.

Failed fraction or key line test.
Halflife Timit exceeded

g v - 1 (3135) Env32 G53W4.21 22-NOV-2007 09:23:11 Page
Spectrum name: Ge4 background 11_21_07.anl

- - i 0t P M ot o o W S -
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Test Anerica St

Ge5 background 11_21_07.Rpt

ORTEC
STL- St Lou1is

Sample description
Ge5 background 11_21_07

g v - 1 (3135) Env32 G53w4.21 22-NOV-2007 07:48:45 Page 1
Spectrum name: Ge5 background 11_21_07.Anl

Spectrum Filename: C:\User\spectra\Ge5 bkgd\Ge5 background 11_21_07.A

Acquisition information
Start time:
Live time:
Real time:
Dead time:
Detector ID:

Detector system
Ge 5 SN/157

Calibration
Filename: .

21-Nov-2007 19:23:41

43200
44675

3.30 %
5

Ge5 airfilter_032707_interpl65quad.Clb

GeS airfilter 74140-334.032707 interp_165_quad

Energy Calibration
Created:
zero offset:
Gain:
Quadratic:

Efficiency calibration
Created:
Knee Energy:
Above the Knee:
Log(Eff):

Below the Knee:

Library Files
Main analysis library:
Library Match width:
Peak stripping:

Analysis parameters
Analysis engine:
Start channel:
Stop channel: .
Peak rejection Tevel:

Peak_search sensitivity:

Sample Size:

Activity scaling factor:

Détection Timit method:

Random error:
Systematic error:

ORTEC
STL- St Louis

LOT# F7L200260

Env32
90 ( 22.75kev )
8000 (
40.000%

28-Mar-2007 18:08:23
0.272 kev

0.250 kev/channel
3.070E-08 kev/channelA? -

28-Mar-2007 18:10:41

165.85 kev

Quadratic Uncertainty = 1.34 %
1.077627E+00 + (-7.017228E-01*Log(E) ) +
( -1.776439E-02*Log(E)AZ )

Interpolative Uncertainty = 0.00 %

Tong bkgd_pbc.1ib
0.750

L%brary based

G53w4.21
2000.57kev )

3

1.0000£+00 - -

1.0000e+00/( 1.0000E+00* 1.0000E+00) =
1.0000E+00

Reg. Guide 4.16 Method

0.0000000E+00
0. 0000000E+00

g v - i (3135) Env32 G53w4.21 22-NOV-2007 07:48:45 page 2
Spectrum name: Ge> background 11_21_07.Anl

Page 1
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Test Anerica St. Louis

Ge5S background 11_21_07.Rpt

Fraction Limit: 0.000%

Background width: average of three points.
Half lives decay limit: 12.000

Activity range factor: 2.000

Min. step backg. energ 0.000

Multiplet shift channe 2.000

Corrections Status comments

Decay correct to date; NO

Decay during acquisition: NO

Decay dgriqg collection: NO

True coincidence correction: NO

Peaked background correction: NO

Absorption (Internal): NO
Geometry correction: NO
Random summing: NO
total peaks alloc. 15 cutoff  20.00000 %
Energy Calibration ' . :
Normalized diff: 0.1877
Fhddk SUMMARY OF PEAKS IN RANGE s ek
Peak Area  Uncert FwHM Corrctn  Nuclide Brnch. Act. _ Nuc
Energy : ‘Factor Energy Ratio Bq/sampl
29.93 102. 0.14 0.75 7.146E-02 29.46 20.350 PBC<MDA 11295
. 46.66 414, 12.87 0.65 7.098E-02 46.54 4,250 3.179E+Q00 PB210Q
59.65 80. 33.94 0.71 7.060E-02 59.54 35.700 7.300E-02 AM241
63.18 340. 14,64 0.84 7.034E-02 63.29 4,820 2.322E+00 TH234
74.83 114. 25.18 0.78 6.946€E-02
77.10 91. 30.11 0.78 6.929e-02
84.34 74. 32.20 0.44 6.875e-02
92.62 549. 10.31 - 1.09 6.772E-02 92.59 5,570 3.367E+00 TH234
185.73 327. 15.49 0.92 4.627e-02 185.71 57.200 2.861E-01 U235
186.21  3.590 4.570E+00 Ra226
238.72 164. 27.40 0.69 3.699e-02 238.63 43.300 2.362E-01 PB212
- 338.06 31. 0.43 1.04 2.700E-02 338.28 2.790 PBC<MDA RA223
351.81 195. 22.22 0.90 2.606E-02
511.11 1014. 5.24 2.08 1.851e-02
583.25 90. 23.25 0.78 1.638e-02 583.19 84.500 1.505E-01 TL208
609.47 l62. 20.78 1.01 1.572E-02 609.31 46.090 5.158E-01 BI214
662.05 150. 19.17 1.43 1.456E-02 661.66 85.210 2.798E-01 CS137
1173.48 41. 36.79 1.77 8.488e-03 1173.24 99.900 = PBC<MDA CO60
1332.05 125.° 20.63 1.02 7.518e-03 o
1461.10 43, 27.61 1.99 6.882e-03 1460.83 10.670 1.351E+00 K40
1764.57 44. 23.86 0.33 5.736e-03 1764.49 15.400 1.162&+00 BI214
Seddededrdedrdrh ey UNIDENHN 'T IFTITED PEAK . SUMMARY Fkhdd bk hd
Peak Centroid Background Net Area Intensity’ Uncert FWHM Suspected
channel Energy cCounts Counts -~ Cts/Sec 2 Sigma ¥ kev  Nuclide
298.47 74.83 392. 106. 0.002 67.56 0.809 PB-214 s
307.56 77.10 307. 79. 0.002 . 75.51 0.760 PB-214
1407.10 351.81 306. 195, 0.005- 44.45 0.904 PB-214 1

2044.52 511.11 240. 1014. - 0.023 -10.47 2.077 TL-208 s-
0 e

ORTEC g v =i (3135) Env32 GS3w4.21 22-NOV-2007 07:48:45 Page = 3

STL- St Louis Spectrum name: Ge5 background 11_21_07.Anl
‘Page 2
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Test Anerica St. Louis

Ge5 background 11._21_07.Rpt

Channel Energy Background Net area Cnts/sec Uncert  FwHM Suspected
5328.04 1332 79. 100. 0.002 32.20 1.021 co-60 s

- Peak fails shape tests.
- Peak area deconvoluted.
Peak written from unknown list.
Area < Critical level.

]

Nnrr-an
[}

At e e 0 —— Y B e a2 Bt P . T e e = Y o o > v

This section based on 1ibrary: long bkgd_pbc.1ib

BhhEdhhdht ikl IDENTIFIED PEA K. SUMMARY #*%¥&duhiitdddtsix
Nuclide Peak Centroid Background Net Area Intensity Uncert FwHM

Channel Energy Counts Counts Cts/Sec 2 Sigma % kev
I-129 118.14 29.78 830. 102. 0.002 0.28 0.749D
PB-210  "185.71 46.66 583, . 414, 0.010 25.73  0.654s
AM-241 237.70 59.65 260. 80. 0.002 67.89 0.710
TH-234 251.85 63.18 534. 340.. 0.008 29.27 0.841s
TH~-234 369.69 92.62 568. 549, 0.013 20.62 ~ 1.088s
RA-223 576.28 144.23 424, -4, 0.000 ~30.17 0.847p
Ra-226 744.31 186.21 464, 327. 0.008 . 21.65 - 0.916D
PB-212 954,48 238.72 410. 164. 0.004 -54.79 - 0.693s
RA-223  1352.94 338.28 354, -2. 0.000 -30.17 1.040p
AC-228 1353.09 338.32 340. 31. 0.001 0.85 1.040D
PB-214  1407.50 351.92 329. 125. 0.003 44.77 1,053s
TL-208  2333.17 583.25 T 87, 90. 0.002 46.51 0.781s
BI-214 2438.11 609.47 176. 162. 0.004 41,57 1.0312
Cs-137 2648.46 662.05 116. 150. 0.003 38.34 1.432s
C0-60 4694.02 1173.48 96, © 41, 0.001 73.58 1.772s
K-40 5843.97 1461.10 49, 43, 0.001 55.23  1.988
BI-214 7056.93 1764.57 11. 44, 0.001 47.72 0.329s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A Derived peak area.

wREEE SUMMARY OF LIBRARY.PEAK USAGE Fhdhew

- Nuclide - Average —— -—---—--—< == P@aK -===-mmmmmme- _
Name Code Activity ~ Energy . Act1vit¥ Code MDA value o _
e Bg/sample © COMMENTS

Bq/samp1e "~ kev -Bg/samp

Be-7 C 2.9643E-O3 '
- - . 477.61 2.964E-03 %(- 9.373-01 9. 29|z+03 G
1 of - 1 peaks found

K-40 N 1.3513e+00
1460.83 1 351e+00 ?g 1. 110E+00 2.76E+01 G
lof 1 peaks oun ,

ORTEC gv - i (3135) Env32 G53w4.21 22-NOV-2007 07: 48: 45 Page 4
STL- St Louis Spectrum name: GeS background 11,21 _07.Anl
Nuc1idg Ave activity Energy Act1v1ty ‘Code Peak MDA Comments

€0-60 F  9.5390E-02
1332.50 7.761E-02 %( 1.333E-01 5.28E+01 G

1173.24 1.132E-01: (. 1.318e-01 3.68E+01 G
N Page 3 ’
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Test Anerica St. Louis

Ge5 background 11_21_07.Rpt
2 of 2 peaks found

I-129 I 8.6894E-02

29.78 8.689E-02 } 1.172E-01 1.40E-01 X
33.61-3.808E-02 &  3.942E-01 3.09E+02 X
- 39.57 B.689E~02 %( 4.761E-01 1.64E+02 G
34.61-1.386E-01 % 1.664E+00 3.58E+02 X

4 of 5 peaks found

cs-137 1  2.7980E-01
661.66 2.798E-01 @( 9.868E-02 1.92E+01 G
1 of 1 peaks found

TL-208 N 1.5053E-01
583.19 1.505e-01 *( 7.723E-02 2.33E+01
860.56 1.989E-01 %  9.708E-01 1.44E+02
2 of 2 peaks found

Qo

PB-210 N  3.1792E+0Q0
46.54 3.179e+00 ( 8.839:-01 1.29e+01 G
1 of 1 peaks found

PB-212 N  2.3621e-01
238.63 2.362E-01 ( 1.402e-01 2.74E+01 G
300.10 3. 484E 01 % 2. 091E+00 1.79e+02 G
2 of peaks found :

PB-214 N  2.9533e-01

351.93 2.953E-01 ( 2.061E-01 2.24E+01 G
295,22 2.432-01 % 3.647E-01 4.60E+01 G
242.00 1,720e-01 & 8.469e-01 1.47E+02 G
3 of 3 peaks found
BI-214 N 5.1580E-01 ) :
609.31 5.158E-01 ( 2.058E-01 2.08E+01 G
1764.49 1.162E+00 + 4.698E-01 2.39E+01 G
1120.29 2.913e-01 & - 7.470E-01 7.69E+01 G
768.36 7.370E-01 %  2.029E+00 8.25e+01 G

4 of 4 peaks found
RA-223 N -5.2038E-02

83.79-4.616E-02 %  1.480E-01 9.64E+01 X
269.46~5.204E-02 &( 5.080E-01 2.90E+02 G
154.21-7.645E-02 %  7.471E-01 2.90E+02 G
144.23-5.204E-02 }  1.255E+QQ *#¥kkwrx g
323.87-8.898E-02 %  1.870E+00 6.20E+02 G
338.28-5.204€-02 }  2.77BE+QQ **%¥&¥xx g

6 of 6 peaks found

RA-224 N -7.1857e-01 )
240.99-7.186E-01 %( 1.725E+00 7.26E+01 G
1 of 1 peaks found '

ORTEC gv -1 (3135) Env32 G53w4 21 22-NOv-2007 07:48:45 Page 5
STL- St Louis Spectrum name: GeS background 11_21_07.Anl

Nuclide Ave activity Energy ‘Activity :Code Peak MDA Comments

AC-228 N 2.3763E-01 g o o

911.20 2.376eE-01 %( 4.360E-01 5.60E+01 G

968.97 2.100E-01 % 7.716E-01 1.09E+02 G

338.32 2.376€-01 } 6.746E-01 4.26E-01 G
’ "Page 4 - s
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Test Anerica St. Louis

Ge5 background 11_21_07.RrRpt
3 of 3 peaks found

TH-234 N 2.3217E+0Q0
63.29 2.322e+00 @( 7.538E-01 1.46E+01 G
92.59 3.367E+00 + 6.9838-01 1.03E+01 G
2 of 2 peaks found :

u-235 N 0.0000E+00
143.76 2.214e-01 } 3.882E-01 5.34E+01 G
163.36 4.277e-01 } 8.636E-01 6.13E+01 G
205,31 3.536E-01 } 1.095E+00 9.31E+01 G
: 3 of 4 peaks found

Ra-226 N  4.5696E+00
186.21 4.570E400 }( 1.440e+00 1.08e+01 G
1 of 1 peaks found

AM-241 T  7.3002E-02
59.54 7.300e-02 ( 7.142E-02 3.39E+01 G
1 of 1 peaks found :
( - This peak used in the nuclide activity average.

*
!

Peak is too wide, but only one peak in Tibrary.
Peak is part of a mu1t1q]e@ and this area went
negative during deconvolution.

? - Peak 1is too narrow.

@ - Peak is too wide at Fw25M, but ok at FwHM.

% - peak fails sensitivit¥ test. ‘ X

$ - peak identified, but first peak of this nuclide
failed one or more qualification tests. _ _

+ - Peak activity higher than counting uncertainty range.

- - Peak activity Jower than counting uncertainty range.

= - Peak outside analysis energy range. '

& - calculated peak centroid is not close enough to the
Tibrary energy centroid for positive identification.

P - pPeakbackground subtraction

} - peak is too close to another for the activity
to be found directly.

NucTide Codes:- - Peak Codes:

T - Thermal Neutron Activation G - Gamma Ray

F - Fast Neutron Activation X = X~Ray - .

I - Fission Product ° . P - Positron Decay

N - Naturally Occurring Isotope S - Single-Escape

P - Photon Reaction- D - Double-Escape

C - Charged Particle Reaction . K - Key ‘Line

M - No MDA Calculation - A - Not in Average

ORTEC g v - i (3135) Env32 'GS3W4.21 22-NOV-2007 07:48:45 Page 6
STL- St Louis ‘ Spectrum name: Ge5 background 11_21 07.Anl

R - Coincidence Corrected ‘ € - coincidence Peak
H - Halflife Timit exceeded o :

e e e e e m Em B S e e e e e o e e me e e mm wm MR de mm mm em en ew o ew e em o

kkwhekdekdekdhhhhd DISCA RDED ISOTOP E.I PEAKS Fhhkhhhkdkitiis
Nuclide Centroid Background Net Area  Intensity Uncert  Activity
Energy  Counts Counts  Cts/Sec 2 sSigma %

PB-214 351.92 329, 125. 0.003 ~ 44.77 2.953e-01
' Page 5
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LOT#

96GeS background 11_21_07.Rpt

Test Anerica St

C0-60 1173.48 . 41, 73.58  1.132e-01

P - Peakbackground subtraction
b SUMMARY OF NUCLIDES SAMPLE Fdedh ik

) Time of Count Uncertainty 2 Sigma
Nuclide Activity counting MDA :
Bqg/sample Bg/sample

Be~-7  #A 2.9643E-03  1.8576E+04% 9.373e-01
K-40 # 1.3513€4+00 5.5227E+01% 1.110e+00
Co-60 #A 9.5390E-02 6.4328E+01% 1.333e-01
I-129 #A 8.6894e-02  3.2744E+02% 4.761e-01
Cs-137 # 2.7980E-01  3.8336E+01% 9.868E-02
TL-208 # 1.5053e-01  4.6508E+01% 7.723E-02
PB-210 # 3.1792E+00  2,5734E+01% 8.839e-01
PB-212 2.3621E-01  5.4790E+01% 1.402e-01
PB-214 # 2.9533E-01  4.4766E+01% - 2.061e-01
BI-214 5.1580E-01  4.1569E+01% 2.058E-01
RA-223 #A  -5.2038g-02 5.7978E+02% 5.080e-01
RA-224 #A  -7.1857E-01  1.4516E+02% 1.725+00
AC-228 #A 2.3763E-01  1.1204E+02% 4.360E-01
TH-234 # 2.3217E+00  2.9270E+01% 7.538E-01
U-235 #A 0.0000E+00  1.8625E+02% 1.095E4+00
Ra-226 4.5696E+00  2.1655E+01% . 1.440E+00
AM-241 7.3002E-02  6.7890E+01% . 7.142E-02

# - A1l peaks for activity calculation had bad shape.

¥ - Activity omitted from total

& - Activity omitted from total and all peaks had bad shape.

< - MDA value printed. - :

A - Activity printed, but activity < MDA.

B - Activity < MDA and failed test.

C - Area < Critical level, -

F - Failed fraction or key line test.

H - Halflife Timit exceeded :

——— el rd - o T o 7w P A

: _ CS'UMM
Total Activity ( 22.8 to 2000.6 kev)
Analyzed by: '

Reviewed by:

ORTEC

Laborateory:

F7L200260

AR

403293

supervisor -

———— i —— Y —r ———

v .
1.268e+01 -Bg/sample

g v ~ 1 (3135 Env32 G53w4.21 22-NOV-2007 07:48:45 Page 7
STL- 5t Louis o

STL- St Louis

Spectrum name: Ge5 background 11_21_07.anl

Page 6
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Test Anerica St. Louis

Ge7 background 11_21_07.Rpt

ORTEC g v -1 (3135) Env32 G53w4.21 22-NOV-2007 08:07:45 Page 1
STL- St Louis Spectrum name: Ge7 background 11_21_07.Anl

sample description
Ge7 background 11.21_07

Spectrum Filename: C:\User\spectra\Ge7 bkgd\Ge7 background 11_21 07.A

Acquisition information
Start time: 21-Nov-2007 19:50:18
Live time: 43200
Real time: 44220
Dead time: 2.31 %
Detector ID: 7

Detector system
Ge 7 SN/154

Calibration
Filename: Ge7 air fﬁ1ter 01_04 07. c1b
Ge7 air filter 74140-334 01_04 07 -

Energy Calibration

Created: 04-3an-2007 09:44:57
Zero offset: 0.082 kev
Gain: 0.250 kev/channel
Quadratic: - - 5.157E-09 kev/channelA2
EfF1C1ency Calibration
Created: 04-Jan-2007 09:55:23
Knee Energy: 122.07 kev
Above the Knee: " Quadratic Uncertainty = 1.37 %
Log(Eff 6.564924E-01 + (-4.575726E-01*Log(E) ) +
( -3.880790E-02*%Log(E)A2 )
Below the Knee: Quadratic Uncertainty = 0.19 %
Log(EFF): -6.453588E+00 + ( 1. 9336125+00*Log(E) )+

( -2.285762E-01*Log(E)A2 )

Library Files

Main analysis 1ibrary: 1ong bkgd_pbc.1ib
Library Match width: 0.750 -
Peak stripping: Library based
Analysis parameters
Analysis engine: Env32 G53w4.21
Start channel: 90 ( 22.58kev )
Stop channel: 8000 ( 2000.15kev )
Peak rejection Tevel: 40.000% .
Peak search sensitivity: 3 ‘
Sample Size: 1.0000E+0Q0
Activity scaling factor: 1.0000e+00/( 1. 0000E+OO* 1.0000E+00) =
~1.0000E+00
bDetection 1imit method: Reg. Guide 4.16 Method
0
ORTEC g v - i (3135) Env32 G53w4.21 22- Nov-2007 08 07:45 Page 2
STL- St Louis Spectrum name: - Ge7 background 11.21 07.Anl
Page 1
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Random error:
Systematic error:

Ge7 background'11,21H07.Rpt

0.0000000E+00
0.0000000E+00

Test Anerica St. Louis

Fraction Limit: 0.000%

Background width: average of three points.
Ha'lf lives decay limit: 12.000

Activity range factor: 2.000

Min. step backg. energ¥ 0.000

Multiplet shift channe 2.000

Corrections Status Comments

Decay correct to date: NO

Decay during acquisition: NO

Decay during collection: NO

total peaks alloc.

Vel ded

True coincidence correction: NO
Peaked background correction: NO

Absorption (Internal): NO
Geometry correction: NO
Random summing: NO

10 cutoff 20.00000 %

Energy Calibration

No
SUM

rmatized difF: 0.2579

MARY OF PEAKS IN RANGE

wTkkh®

Peak Area  Uncert FWHM  Corrctn Nuclide Brnch. . Act.  Nuc
Energy’ Factor Energy Ratio Bq/samp1
23.39 188. 17.26 0.62 7.211e-02
29.55 453. 11.10 0.94 7.991e-02 29.46 20.350 6.457E-01 1129
33.20 135. 27.90 0.47 8.331e-02
40.27 166. 27.61 0.76 8.808E-02 :
46.28 578, 11.03 0.77 9.072e-02 46.54 4.250 3.470e+00 PB210
63.10 498. 9.75 0.76 9.386E-02 63.29 4.820 2.54BeE+00 TH234
74.41 97. 24.75 0.88 9.38BE-02
77.06 125. 20.92 0.88 9.373e-02
92.57 671. 8.34 0.99 9.212e-02 92.59 5.570 3.027E+00 TH234
143.96 102. 30.64 0.61 7.609e-02 143.76 10.960 2.842E-01 u235
145.13 1. 10.64 0.95 7.597e-02 144.23 3,220 PBC<MDA RA223
185.59 330. 10.26 1.07 6.127e-02 185.71 57.200 2.178e-01 u235
197.70 154. 31.14 (.41 5.800E-02 :
239,12 229. 23.87 1.02 4.911e-02 238.63 43.300 2.488E-01 PB212
337.98 32.  0.33 1.16 3.598E-02 338.28 2.790 PBC<MDA RA223
346.03 83. 27.40 0.53 3.525E-02
351.88 69. 36.45 1.18 3.471e-02 351.93 37.600 PBC<MDA PB214
583.49 58. 39.50 1.42 2.168E-02 583.19 84.500  PBC<MDA TL208
Yekhhhhhkikhd UNIDENT IFIED VP E A K S UMMAR Y'********:’c**#
Peak Centroid Background Net Area  Intensity - Uncert FWwHM Suspected
Channel ~ Energy cCounts Counts Cts/Sec = 2 Sigma % kev Nuclide
93.24 23.39 273. 138. 0.004 34,51 0.619 sSN-113 s
117.91 29.55 - 519, 453, . 0.010 22.20 0.936 TE-132 1
132.50 33.20 © 385. 135. 0.003 55.79 0.465 BA-139 1
160.78 40.27 - 527. 101. 0.002 67.63 0.756 EU-152 s
297.58 74.47 297, 91. 0.002 67.11 0.693 pPB-214
308.21 77.12 - 258. 104, 0.002 55.87 0.612 pB-214 s
D ! .
ORTEC g v -1 (3135) Env32 G53w4.21 22-NOV-2007 08:07:45 Page 3
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Test Anerica St. Louis

Ge7 background 11_21_07.Rpt

STL- St Louis Spectrum name: Ge7 background 11_21_07.Anl
Channel Energy Background Net area cCnts/sec Uncert FwHM Suspected
575.58 143.86 252. . 102, 0.002 61.28 0.606 u-235 1
742.11 185.59 232. 330. 0.008 20.52 1.073 u-235 1
790.56 197.70 412. 154, . 0.004 62.28 0.414 KR-89 sM
1383.93 346.03 117. 83. 0.002 - 54.79 0.534 HF-181 s
s - Peak fails shape tests.
D ~ Peak area deconvoluted.
L - Peak written from unknown T1ist.
C - Area < Critical level.
M - Peak is close to a library peak.

PSS e e e e e e e e o . St Bt s O e T . - e B U S P 828 i T e S T S i -

This section based on Tibrary: long bkgd_pbc.1ib

**1::'::::***1’:***-.’:* IDENTIFTIED PEAK SUMM A R Y %#hadtdddddiids
Nuclide Peak Centroid Background Net Area Intensity ' Uncert FWHM

Channel Energy Counts Counts cts/sec 2 Sigma % kev
I-129 118.81 29.78 642. 281, 0.007 -24.80 0.827D
I-129 133.40 33.43 566. 89. 0.002 78.15 0.831s
PB-210 184.80 46.28 634. - 578. 0.013 22.05 0.767
TH-234 252.09 63.10 413 498, 0.012 19.50 0.762s
TH-234 370.01 92.57 492, . - 671. 0.016 16.68 0.985s
RA-223 576.67. 144.23 412. 1. 0.000 21.28 0.954D
Ra-226 744.60 186.21 407. 266. 0.006 24.76  1.000D
PB~212 956.25 239.12 460. 229, 0.005 47.75 1.021is
AC-228  1353.09 338.32 350. 32. 0.001 0.67 1.164D
PB-214 1407.31 351.88 284. €9. 0.002 72.91 1.179s
TL-208  2333.81  583.49 232.° 58. 0.001 79.01  1.417s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A Derived peak area.

¥ikk% SUMMARY OF LIBRARY PEAK USAGE *reex

- Nuclide - Average: = ---—-----nm-- Peak —--m-mmomeom-
Name Code Act1v1t¥ - Energy Act1v1t¥ Code MPA value o ‘
Bg/sample @ Bg/sampie - COMMENTS

kev Bq/samp

Be-7 C —2.6217E-01 .
477. 61—2 622E-01 %( 6 113E 01 7. 04E+Ol G
1 of 1 peaks found

K-40 N -7.6775e-02 o
1460.83-7.677E-02 %(C 1.012e+00 3.78E+02 G
1 of 1 peaks found

C0o-60 F  1.6295E-03
1332.50 1.630e-03 %( 9.943E-02 1.73E+03 G
1173.24 3.709e-02 % 9.526E-02 7.70E+01 G

2 of 2 peaks found

ORTEC gv-i (3135) Env32 G53w4.21 22-Nov-2007 08:07:45 Page 4
STL- St Louls ' Spectrum name: Ge7 background 11_21_07 Anl

Nuclide Ave activity Energy Activity Code Peak MDA Comments
‘ Page 3
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LOT#

I-129 I 2.

cs-137 100 2.

TL-208 N 7.

PB-210 N 3,

PB-212 N 2

PB-214 N 1.

BI-214 N 1

RA-223 N 5.

RA-224 N -1,

AC-228

=

ORTEC g v - i (3135) Env32 G53w4.21 22-NOV-2007 08:07:45 Page

STL- St Louis

1.

2928E-01

5282E-02

3008£-02

4696£+00

.4885E-01

2280e-01

.2372E-01

2717e-03

4485e-01

8327E-01

Nuclide Ave activity

F7L200260

Ge7 background 11ﬁ21;07.Rpt_

661.66 2.
1 of

583.19 7.
860.56 4.
2 of

46.54 3.
1 of

238.63 2.
300.10 4.
2 of -

351.93

295.22

242 .00-
3 of

1.‘
1.
7.

609.31 1.
1764.49 3.
1120.29 1.
768.36-1.
4 of

240.99-1.
1 of

911.20 1.
968.97 2.
338.32 1.

3 of

Spectrum name: Ge7 background 11_21_07.Anl
Energy. Activity Code Peak

.147E-01 i 9.218E-02
.217E-02

.419e~01 3.072E-01
.293E-01 %( 4.135e-01
.853E-01 &  1.439E+00

1.816€E-01

5 peaks found

528E-02 %{ 9.732e-02
1 peaks found

301E-02 *( 9.303E-02
559E-01 ¥  6.885E-01
2 peaks found

470e4+00 ( 7.203e-01
1 peaks found

488E-01 *( 1.116e-01
881E-01 ¥ 1.607E+0
2 peaks found. o

228E-01 @( 1.441e-01

042E-01 & 2.667e-01

215e-02 %  6.071E-01
3 peaks found

237e-01 %( 1.679e-01
233e-01 & 7.856E-01
921E-03 & 6.110e-01
636E-02 & 1.410E+00
4 peaks found

497E-02 % 1,154e-01
.272e-03 &( 3.606E-01
.698E-02 & 5.727e-01
.272E-03 }  9.207e-01
.705E-01 &  1.454E+0

6 peaks found - :

448E-01 %( 1.279E+00
1 peaks found -

833e-01 %( 3.531E-01
459e-01 % 5.187e-01
833e-01 }  5.128e-01

3 peaks found ' -

Page 4 :

Huiw~J =

N~

woyun

Test Anerica St. Louis

L24E+01
.51E+01
L91E+Q1
LA49E4+01
.51E+02

.15E+02

.95E+01
.66E+01

.10E+01

.39E+01
.88E+01

.65E+01
.72E+01
. 50E+02

.20E+01
.30E+01
.0BE+Q3
48E+03

.41E+01
.02E+03
.54E+02
.06E+01
17E+02

.63E+02

87E+01
.39E+01
.35e-01

oo [2%1] HKAOXKXHK

OO

OO X

2T 0]

MDA Comments

5
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TH-234

U-235

Ra-226

AM-241

—
[

Test Anerica St. Louis

Ge7 background 11_21_07.Rpt

N  2.8048E+00
63.29 2.548E+00 @( 4.984E-01 9.75E+00
92.59 3.027E+00 @( 4.785e-01 8.34E+00
2 of 2 peaks found

Y &

N 3.7275€e-02 .
185.71 2.114E-02 %( 7.270E-02 1.03E+02
163.36 2.303e-01 }( 6.865E-01 8.97E+01
205.31 2.573E-02 }( 8.217E-01 9.44E+02
3 of 4 peaks found

OHOo

N 2.8025E+00
- 186.21 2,B03E+00 }( 1.021E+00 1.24E+01 G
lo 1 peaks found

T 1.4071e-02
59.54 1.407e-02 %( 6.420E-02 1.36E+02 G
1 of 1 peaks found
This peak used in the nuclide activity average.

Peak is too wide, but only one peak in Tibrary.
Peak is part of a mu1t1q1et and this area went
negative during deconvolution.

? - peak is too narrow. '

@ - Peak is too wide at Fw25M, but ok at FWHM. -

% - Peak fails sensitivity test. .

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

= - Peak outside analysis energy range.

& - calculated peak centroid is not close enough to the
Tibrary energy centroid for positive identification.

P - Peakbackground subtraction

} - Peak is too close to another for the activity
to be found directly. : ‘

Nuclide Codes: : Peak Codes:

T - Thermal Neutron Activation * G - Gamma Ray

F - Fast Neutron Activation - X. - X-Ray

I - Fission Product P - Positron Decay

N - Naturally occurring Isotope S - 5ing1e—Es;ape

P - Photon Reaction -~ - - D - Double-Escape

C - Charged Particle Reaction K - Key Line

M - No MDA Calculation : A - Not in Average

R - Coincidence Corrected C - coincidence Peak

H - Halflife 1imit exceeded ‘ ' :

- e e =

W e o e e o e e m m m m m rm am B e mm wm o e e e e em w we m

ORTEC g v - 1 (3135) Env32 G53w4.21 -22-NOV-2007 08:07:45 Page 6
STL- St Louis ‘ ' - Spectrum name: Ge7 background 11_21_07.Anl

deded Rk v rhvrhtLtd: DISCARDE D I's OTOPE P E A K S *hkdrhdhiddhhdsd
Nuclide Centroid Background Net Area Intensity Uncert Activity

Energy cCounts Counts Cts/sec 2 sigma %
I-129 29.78 - 642, - 281. - 0.007 - 24.80 2.147e-01
I-129 33.43 566. 89. - 0.002 78.15 2.419e-01
Page 5 '
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LOT#

0

Ge7 back%éfund 11 _21_07.Rpt

Test Anerica St

STL- S

Reviewed by:

Laboratory:

F7L200260

Supervisor

STL~ St Loutis

Page 6

PB-214 351.88 284, 0.002 72.91 1,228e-01
TL~208 583.49 232. 58. - -0.001 79.01  7.301e-02
P - pPeakbackground subtraction : K
whEAE SUMMARY OF NUCLIDES 1IN SAMPLE whAEE
Time of Count Uncertainty 2 Sigma
Nuclide Activity Counting MDA
Bg/sample Bg/sample
Be-7 #A -2.6217E-01 1.4087E+02% 6.113e-01
K-40 #A  -7.6775E-02  7.5553E+02% 1.012E+00
Co-60 . #A 1.6295e-03  3.4689E+03% 9.943E-02
I-129 #A 2.2928e-01  1.0977E+02% 4.135€e-01
Cs-137 #a 2.5282E-02  2.2936E+02% 9.732e-02
TL-208 #A 7.3008E-02 7.9007E+01% 9.303E-02
PB-210 3.4696E+00  2.2051E+01% 7.203E-01
PB-212 # 2.4885E-01  4.7748E+01% 1.116E-01
PB-214 #A 1.2280e-01  7.2905E+01% 1.441E-01
BI-214 #A 1.2372e-01  8.3934E+01% 1.679E-01
RA-223 #A 5.2717E-03  4.0366E+03% 3.606E-01
RA-224 #A  -1.4485e-01 5.2575E+02% 1.278E+00
- AC-228 #a 1.8327e-01  1.1731E+02% 3.531e-01
TH-234 # 2.8048E+00  1.2828E+01% 4.984E-01
u-235 A 3.7275e-02  1.7944E+02% 8.217e-01
Ra-226 2.8025E+00  2.7743E+01% 1.021E+00
AM-241 #A 1.4071E-02  2.7247E+02% - 6.420E-02
# - A1l peaks for activity calculation had bad shape.
* - Activity omitted from total :
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test
C - Area < Critical level.
F - Failed fraction or key Tine test
H - Halflife Timit exceeded ,
_____________________________ A R it it e o et e s e e P At e
Total Activity ( 22.6 to 2000 2" kev) 9.363e+00 - Bq/samp1e
Analyzed by:
403605
ORTEC gv-i (3135) Env32 G53w4 21 22-Nov- 2007 08:07:45 Page 7
t Louis Spectrum name: Ge7 background 11_21*07 Anl
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LOT#

Test Anrerica St. Louis

Ge8 background 11_21_07.Rpt

ORTEC g v - i (3135) Env32 G53w4.21 22-NOv-2007 08:20:03 Page 1
STL- St Louis Spectrum hame: Ge8 background 11_21_07.anl
sample description ;

Ge8 background 11_21_07
Spectrum Filename: C:\User\spectra\Ge8 bkgd\Ge8 background 11_21 _07.A

Acquisition information o
Start time: 21-Nov-2007 19:52:01

Live time: 43200

Real time: - 44857

Dead time: 3.69 ¥
Detector ID: 8

Detector system
Ge B SN/174

Calibration _
Filename: Ge8 air filter interp_122_quad.Clb
Ge8 air filter_interp>122<quad

Energy Calibration

Created:- 06-Nov-2006 15:12:36
Zero offset: 0.014 kev
Gain: ) 0.250 kev/channel
Quadratic: ‘ -3.050E-09 keV/channelA2
Efficiency cCalibration
Created: 06-Nov-2006 15:14:26
Knee Energy: 122.07 kev
Above the Knee: Quadratic uncertainty = 1.61 %
Log(EFf): 5.381757E-01 + (-5.615420E-01*Log(E) ) +
( -2.515438E-02%Log(E)A2 )
Below the Knee: Interpolative Uncertainty = 0.00 %
Library Files
Main analysis Tibrary: Tong bkgd_pbc.1ib
Library Match width: 0.750
Peak stripping: Library based
Analysis parameters
Analysis engine: Env32 G53w4.21
Start channel: 90 ( 22.52kev )
Stop channel: ’ 8000 ( 2000.35kev )
Peak rejection level: 40.000%
Peak_search sensitivity: 3
sample Size: 1.0000E+00 .
Activity scaling factor: 1.0000e+00/(C 1.0000E+00* 1.0000E+00) =
1.0000e+00
Detection Timit method: Reg. Guide 4.16 Method
Random error: 0.0000000E+00
Systematic error: 0.0000000E+00
I} )
ORTEC g v - i {3135) Env32Z G53w4.21 22-NOv-2007 08:20:03 Page 2
STL- St Louis Spectrum name: Ge8 background 11.21_07.anl
: Page 1
F7L200260

303



Test Anerica St. Louis
Ge8 background 11_21_07.Rpt
Fraction Limit: 0.000%
Background width: average of three points.
Half lives decay 1imit: 12.000
Activity range factor: 2.000
Min. step backg. energ¥ 0.000
Multiplet shift channe 2.000
corrections status Comments
Decay correct to date: NO
Decay during acguisition: NO
Decay during collection: NO
True coincidence correction: NO
Peaked background correction: NO
Absorption (Internal): NO
Geometry correction: NO
Random summing: NO
total peaks alloc. 12 curoff  20.00000 %
Energy Calibration
Normalized diff: 0.1437
Fddhk SUMMARY OF PEAKS IN RANGE ek
Peak Area uncert FwHM corrcin  Nuclide Brnch. Act. Nuc
Energy Factor Energy Ratio Bq/sampl
25.85 439, 17.91 0.98 7.362E-02
29.52 518. 9.97 1.11 7.364E-02 29.46 20.350 7.999e-01 1129
63.12 715. 5.42 0.88 7.330e-02 63.29 4.820 4.686E+00 TH234
84.28 175. 21.65 0.90 7.044e-02 83.79 25.180 2.282E-01 rA223
92.47 1398, 5.34 1.10 6.915e-02 92.59 5.570 8.402E+00 TH234
143.63 200, 22.54 1.08 5.660E-02 143.76 10.960 7.488E-01 U235
185.64 683. 7.50 1.00 4.588&-02 185.71 57.200 6.026E-01 U235
238.54 182. 14.96 1.31 3.726E-02 238.63 43.300 2.605E-01 PB212
295.25 68. 38.42 1.04 3.1138-02 295.22 19.300 PBC<MDA PB214
338.25 38. 0.33 1.07 2.772e-02 338.28 2.790 1.569e+00 RA223
511.02 945, 5.33 2.38 1.941e-02
598.49 154. 25.28 0.27 1.689E-02
609.45 64. 35.63 1.28 1.662E-02 609.31 46.090 PBC<MDA BI214
898.43 68. 24.98 0.28 1.175e-02
1461.18 53. 25.04 1.84 7.527e-03- 1460.83 10.670 1.526E+00 K40
fhhvkhtkkde ks UNIDENTTIEFTI ED PEAK SUMMARY hehddhrdhrid s
Peak_Centroid Background Net Area Intensity Uncert FWwHM Suspected
channel Energy Counts Counts Cts/Sec -2 Sigma % kev Nuclide
103.30 25.85 1327. 439, 0.010 25.33  0.977 ¢p-109 s
117.99 29.52 678. 518. 0.012 19.94 1.107 TE-132 1
742.34 185.64 . 388. 683. 0.016 15.00 0.995 v-235 1
2043.55 511.02 222. 945, 0.022 10.66 - 2.376 TL 208 s
2393.36 598.49 . 198. 154. 0.004 50.56 0.267 sM
3592.89 898.43 49. 68. 0.002 49.96 0. 284 PA 234 s
o
ORTEC gv - i (3135) Env32 G53w4.21 22-NOV-2007 08:20:03 Page
STL- S5t Louis Spectrum name: Ge8 background 1l_2g_07 Anl
s - Peak fails shape tests.
D - Peak area deconvoluted.
Page 2
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LOT#

Test Anerica St. Louis

Ge8 background 11_21_07.Rpt
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

ek o e - - e o T " o o s i o o o o T P Y e

This section based on Tlibrary: long bkgd_pbc.1ib

fhkxkhhhhhhkikd IDENTTIF IED PEAK SUMMAR Y Fekedefedeefde ke hdn
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM

Channel Energy counts Counts cts/sec 2 Sigma % kev

I-129 119.04 29.78 1112, 348. 0.008 0.09 0.812D
TH-234 252.37 63.12 262. 715. 0.017 10.84 0.876
RA-223 337.73 84.47 568. 111. 0.003 63.59 0.838s
TH-234 369.72 02.47 715. 1398. 0.032 10.68 1.100s
uU-235 574.85 143.76 431, 140. 0.003 45.31 1.085D
RA-223 576.73  144.23 414, 22. 0.001 0.55 0.910D
Ra-226 744.60 186,21 403. 563, 0.013 13.14 0.946D
PB-212 953.86 238.54 176. 182. 0.004 29.92 1.309s
PB-214  1180.65 295.25 305. . 68. 0.002 76.83 1.036s
AC-228 1352.89 338.32 315. 38. 0.001 0.67 1.071D
BI-214 2437.17 609.45 229. 64. 0.001 71.27 1.282s

0.001 50.07 1.843s

K-40 5843.55 1461.18 6l. . 53.
s - Peak fails shape tests.

D - peak area deconvoluted.
A  Derived peak area.

¥#Ex* S UMMARY OF LIBRARY PEAK USAGE dekeded

- Nuclide - Average = --=----c-en-o Peak -------crmo-auo
Name Code Activ1t¥ Energy - Activit¥ Code MDA value
Bg/sampie kev -Bg/sample Bg/sample COMMENTS

Be-7 C -2.4489E-01
477.61-2.449€e-01 %( 7.495E-01 9.17E+01 G
1 of 1 peaks found

K-40 N 1.5256E400 -
1460.83 1.526e+00 @( 1.130E+00 2.50E+01 G
1 of. 1 peaks found

C0-60 F -1.7283E-03 .
1332.50-1,728E-03 &( 1.225E-01 2.02E+03 G
1173.24-2.2576-02 % 1.247e-01 1.62E+02 G
2 of 2 peaks found

I-129 I  2.8897E-01
29,78 2.890E-01 } 1.314E-01 4.30E-02 X
33.61 1.3056-01 ¥  4.324E-01 9.98E+01 X
i - S

ORTEC g v - 1 (3135) Env32 G53w4.21 22-NOV-2007 08:20:03 Page 4
STL- St Louis Sspectrum name: Ge8 background 11_21_07.Anl

Nuclide Ave activity Energy Activity Code Peak MDA Comments
- 39.57 2.8B90E~01 %( 4.905E-01 5.17E+01 G
34.61 6.433e~01 & 1.630E+00 7.66E+01 X

4 of 5 peaks found

€s-137 I  3.6626E-02
Page 3
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LOT#

TL-208 N 4,

PB-210 N 4.

PB-212 N 2.

PB-214 N 1.

BI-214 N 1.

RA-223 N 2.

RA-224 N -7

AC-228 N 2.

TH-234 N 4.

ORTEC
STL- St Louls

6043E-02

2338e-01

6051E-01

5095E-01

9362E-01

7553E-01

.0362E-02

7845E-01

6861E+00

Nuclide Ave activity

u-235 N

F7L200260

1.28196-01

Energy

Ge8 background 11_21 07.Rpt
661.66 3.663E-02 &( 1.022e-01
1 peaks found

1 of

583.19 4.
860.56 1.
2 of

46.54 4.
1 of

238.63 2.
300.10 5.
2 of

351.93 9.

295.22 2.

242.00 2.
3 of

609.31 1,

1764.49 4,

1120.29 1.

768.36-3.
4 of

63.29 4.
92.59 8.
2 of

185.71 5.
143.76 5.
2 of

604E-02 &(C - 1.122E-01

757e-01 %

7.705e-01.

2 peaks found

234E-01 %( 8.404£-01
1 peaks found

605e-01 (

416E-01 %

9.250E-02
1.886E+00

2 peaks found

453e-02 %( 1.895E-01

609E~-01 *( 3.237e-01
345e-01 % 7.541E-01
3 peaks found
936E-01 *( 2.211e-01
167E-01 ¥ 7.719e-01
241E-01 %  7.957E-01
096e-01 & 1.899E+00
4 peaks found
A48E-01 *  1.483e-01
.982e-02 &( 4.789%E-01
.897E~02 & 7.497-01
.7556-01 }  1.244E+00
.690E-02 %  1.742E+00

6 peaks found -

.036E-02 &( 1.628E+00

1 peaks found

.784E-01 %( 4.056E-01
.615E-01 %
.784E-01 }

6.834E-01
6.330E-01
3 peaks found

686E400 ( 5.121E-01
402e+00 + 7.655E-01
2 peaks found

RRVIW

W N ] s W

W

viun

.56E+01
.68E+QL
.88E+02
.80E+02

.18E+01
.39E+0Q2
.65E+02
77E-01
.03E+03

.51E+0D1
. 76E+01

Test Anerica St

37E+01 G

.35E+01 G
.29E+02 G

.03E+01 G

.50E+01 G
04E+02 G

09E+01 G
84E+01 G
.65E+01 G

(A AR}

OO nxX

-86E+02 G

(A Na kA

42E+00 G
.34E+00 G

g v -1 (3135) Env32 G53w4.21 22-NOV-2007 08:20:03'Page
.Spectrum name: Ge8 background 11_21_07.Anl

Activity Code Peak MDA Comments

276E~-02 %( 1.331e-01 7.63E+01 G

218E-01
4 peaks found
Page 4

( 3.715e~01 2.27E+01 G

Loui s
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Test Anerica St. Louis

Ge8 background 11_21_07.Rpt

Ra-226 N  7.9373E+00 | -
186.21 7.937E+00 }{ 1.356E+00 6.57E+00 G
1 of 1 peaks found

AM-241 T -7.7932E-03 o S _

39.54-7.793E-03 &( 9.695E-02 3.708+02 G
1 of 1 peaks found

( - This peak used in the nuclide activity average.

%

peak is too wide, but only one peak in Tibrary.
Peak is part of a mu1t1?1e; and this area went
negative during deconvolution.

? - Peak is too narrow.

@ - peak is too wide at Fw25M, but ok at FwHM.

% - Peak fails sensitivity test.

- § - peak identified, but Tirst peak of this nuclide

failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

= - Peak outside analysis energy range. .

& - calculated peak centroid is not close enough to the
library energy centroid for positive identification.

P - pPeakbackground subtraction

} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes: , Peak Codes:

T - Thermal Neutron Activation G - Gamma Ray.

F - Fast Neutroh Activation X - X-Ray

I - Fission Product P - Positron becay

N - Naturally Occurring Isotope S - sing1e—Escape

P - Photon Reactijon D - Double-Escape

C - charged Particle Reaction K - Key Line

M -~ No MDA Calculation e A - Not in Average

R - Coincidence Corrected C - Coincidence Peak

H - Halflife 1imit exceeded :

- T T T mm T s e e e e = e e e i e om e m om e e omm e o e e e e e em e

THEA LTSS LR ANk D'I SCARD E D' . I‘S’O TOPE p E A KS FhEEhkhhhikrhix
Nuclide Centroid Background Net Area Intensity Uncert Activity

Energy  Counts Counts Cts/Sec 2 Sigma %
I-129 29.78 1112. 348. 0.008  0.09 2.890E-01
RA-223 84.47 568. - 111. 0.003 63.59 1.448E-01
RA-223 144,23 414, 22. 0.001 0.55 2.755e-01
PB-214 295.25 - 305. 68. 0.002 76.83  2.609e-01
BI-214 609.45 229, 64. ' 0.001 71.27 1.936e-01
0 _ - .
ORTEC v -1 C3135) Env32 G53w4.21 22-NOV-2007 08:20:03 Page 6

STL- St Lou?s Spectrum name: Ge8 background 11_21_07.anl
Nuclide channel ~Energy Background Net area Cnts/sec  Uncert  FwHM
K-40 - 1461.18 61. 53. 0.00L 50.07  1.526E+00

P - Peakbackground subtraction -

ki SUMMARY 0OF NUCLIDES IN SAMPLE A Ak
Time of Count Uncertainty 2 Sigma
Nuclide Activity counting -MDA
Bq/sample _ Bq/sample
‘ - - - Page §

LOT# F7L200260

107 of 303



LOT#

Ge8 background 11_21_07.Rpt

Test Anerica St. Louis

Be-7
K~40
Co-60
I-129
Cs-137
TL~208
PB-210
PB-212
PB-214
BI-214
RA-223
RA-224
AC-228
TH-234
U-235
Ra-226
AM-241

TR AR %
[ T T O T T T T

#A

1 |
NN

N BNSNNR RN A AW

-7,

+4489E-01
.5256E+00
.72B3E-03
.8897E-01
. 6626E-02
.06043E-02
.2338E-01
.6051E-Q1
. 5095e-01
.9362E-01
.7353E-01
.0362E-02
.7845E-01
-6861E+00
.2819E~01
»9373E+00

7932E-03

Hab O BN NP R R R s o

~J

A1l peaks for activit
Activity omitted from
Activity omitted from total
MDA value printed.

Activity printed, but activity < MDA.
Activity < MDA and failed test.
Area < Critical level.

Failed fraction or key Tine test.
Halflife 1imit exceeded

.8340E4+02%
.0072E+01%
.0408E+03%
.0349E+02%
.6736E+02%
.4698E+02%
. 2054E+02%
. 9920E+01%
.1988E+01%
.1268E+01%
.3437E4+01%
.3722E+03%
.0216E+01%
.0837E+01%
.5306E+01%
.4531E+01%

3956E+02%

total

e e e ) S ——— - ——— T = . .

Analyzed by:
Reviewed by:

Laboratory: STL- St Louis

F7L200260

O RHUIRF AN OGO s g

403605

Supervisor

Page 6

. 495E-01
.130E+00 -
L225E-01
.905e-01
.022E-01
122E-01
.404E-01
.250E-02
.895E-01
.211E-01
. 789E-01
.628E+00
.056-01
L121E-01
.021E+00
.356E+00
.695E-02

y calculation had bad shape.
and all peaks had bad shape.
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TestAMmerico

THE LEADER IN ENVI_RO'N-MENTAL TESTING

__"RUn Log
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TESTAMERICA
St. Louis .

‘Gamma Counting Runlog

Test Anerica St.

Loui s

) Logbook No.: 3021

‘ Date

Sample #

Detector

Count
Time

Geometry

Initials

1€ S 2i~% y 41

;3 st

Pos 3

Lg PP A

1L IET) e

L
»

{¢ § PV inrm—c

o

K1 o vec
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€S K™ B¢

s v Py

s Ve P 3¢

a1 & D he

i $ 1Py

193¢ et} et

Vi@ Leinh

AL Wize | W

Pam ~* UL

o \ ,..
oMM TR MM

S0+ 3l

-

£ AN

-

.

%Muq

MG (N

kc (ALLAD

BeLLARA

YNLLLLAT

u%o?-f’l

-3

-3

Y

~5

IHYHS

i

CGOTARE

Meangss

1L 10,

Jymﬁwﬁym#mw

SQP Reference: STL-RD-0101 Rev 9

éviewed By:

7

Date:

0711207

Form No.: SL- RAD-0026, Revised 7/20/06

|:7§%‘@@g B¢fixes: B=Blank; C=Laboratory Conrol Sample, L=Laboratory Control Sample Dupiicate; S=Matrix Spike;

atrix Spike Duplicate; X=Sampie Duplicate.

65

110 of 303



Test Anerica St. Louis

-

Logbook No.: 3021

TESTAMERICA
St. Louils

_Gamma Counting Runlog ;
- Date Batch # Sample # Detector | Count Geometry | Initials

: Time

o0 53500 KEF PWAAG LS g | ILMan | &
x Me20850 1 L L3301
- %

A0min | Hana can

z
[
3 { |
— T L O
{ohln hasshay | e er g 7 |2 Soud Bl | L
s [ AuBae | Dul e l Doy | Twns Can
DL 5
KDWLAH Y
z' KDow &1Am [
| || epwiRicie | %
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135%00 | K4 &T ¢ 1an A 1w || Limem
Mologss | atine] -3 I 0. | Tiana Can
Y o)
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| -9 1
V25592 | Ko guGion D [Ghs | 25misud
F3Lb2q | ¢ EweS i ! 2D\ tove oo o
: 1410 £ 30 Y |
LN B S |
] ' ,4 W s PE I i I
KEv L3 g0 4
Kiwp itine l
(46U DR~ 7
- Reviewed By: éﬂ:ﬁ? Date;_sz2/oc 3
;i‘Séi’"Reference: STL-RD-0101 Revd  07/12/07 86

-Fomn:No.: S1L-RAD-0026, Revised 7/20/06 . 1
Ffﬂgmmﬁxes: B=Biank; C=Laboratory Control Sampie; L=Laboratory Control Sample Duplicate: S=Matrix Spike; 111 of 303
D=Matrix Spike Dupiicate; X=Sample Duplicate.



Test Anerica St. Louis
Logbhook No.: 3021
TESTAMERICA
St. Louis
. Gamma Counting Runlog
|- Date Batch # Sample# Detecior |  Count |  Geometry Initials
, Time
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. #Form No.: SL-RAD-0026, Revised 7/20/06
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Test Anerica St. Louis

Logbook No.: 3021

TESTAMERICA
St. Louls
Gamma CountingﬁRunlog
Date Batch # Sample # | Detector Count Geometry Initials
: Time
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: "Ré',‘,\'ziewed By: Date:

- SOPReference: STLRD-0101 Revd 071207 68
FomiNo.: SL-RAD-0026, Revised 7/20/06

: - 303
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C%\g’) \\A_\ %TestAmeri ca St. Louis

TestAmerica Prep Report for Gamma Spectroscopy

Batch: 7360292 Prep Analyst: 403135

THE |LEADER IN ENVIRONMENTAL TESTING

SamplID WRKNO Aliquot Dilution Adjusted Aliquot GeometrvDesc

F71L200260-001 KEKC31AC 29480E+002 g 1.00 2.9480E+002 g Tuna Can
AT T

F7L200260-001X KEKC31AD 2.9480E+002 g 1.00 2.9480E+002 g Tuna Can
I[N

F71.200260-002 KEKC71AC 3.8350EH002 g 1.00 3.8350E+002 g Tuna Can
I 1A AR AR

F7L200260-003 KEKDC1AC 3.2550E4002 g 1.00 3.2550E+002 g Tuna Can
0 A AT A

F7L200260-004 KEKDE1AC 3.7860E+002 g 1.00 3.7860E+002 g Tuna Can
R

F71.200260-005 KEKDK1AC 3.8100E+002 g 1.00 1.8100E+G02 g Tuna Can
AR RRR T

F7L200260-006 KEKDRIAC 3.7740E+002 g 1.00 1774064002 g Tuna Can
I ORR AT RO

F7L200260-007 KEKDX1AC 3.6380E+002 ¢ 1.00 3.6380E+002 g Tuna Can
ARG R

F7L200260-008 KEKD41AC 3.7240E+002 g 1.00 3.7240E+002 g Tuna Can
I AASERR TR TR

F7L200260-009 KEKDB1AC 3.3480E+002 ¢ 1.00 3.3480E+002 g Tuna Can
BT

F71.200260-010 KEKEG1AC 3.5650E+002 9 1.00 3.5650E+002 g Tuna Can
AN AR OO

F71L200260-011 KEKEG1AC 3.4260E+002 ¢ 1.00 3.4250E+002 g Tuna Can
T

F7L200260-012 KEKEM1AC 3.1920E+002 ¢ 1.00 3.1920E+002 g Tuna Can
I A0 R AR O

F7L200260-013 KEKEW1AC 3.6300E+002 ¢ 1.00 3.6300E+002 g Tuna Can
I R

F7L200260-014 KEKE11AC 3.7840E+002 g 1.00 3.7840E+002 g Tuna Can
H R RGO

F71.200260-015 KEKE21AC 3.5440E+002 g 1.00 3.5440E+002 g Tuna Can
I AR AR AR 1

F7L200260-016 KEKE41AC 3.1370E+002 g 1.00 3.1370E+002 g Tuna Can
M EAACRR ARG RN

LOF#UIL—Z?EWOOZ 6623;401>M Page 1 of 2 RadCapture, version 4.0.82, rele]a:sje-d 2!24(1)2?0 303



Test Anerica St.

Loui s

SamplD WRKNO Aliquot Dilution Adjusted_Aliguot GeometryDesc
F71.200260-017 KEKES1AC 3.4880E+002 ¢ 1.00 3.4880E+002 ¢ Tuna Can
F71.260000-2928 KERAG1AA 3.7280E+002 g 1.00 3.7280E+002 g Tuna Can
F7L260000-292C KER4GTAC 35120E+002 g 1.00 3.5120E+002 ¢ Tuna Can

ISpike Information I

Sample ID Standard ID Analyte Std Conc Aliguot
F71.260000-282C GV Tuna Can AM-241 2.289E+002 dpmig 35120 g
F71.260000-292C GV Tuna Can COo-60 1.392E+002 dpmig 35120 g
F7L260000-292C GV Tuna Can €S-137 8.884E+001 dpmig 35120 g
Spiked By m— Spike Dale

4/1/2004 12:00:00AM
41172004 12:00:00AM
4112004 12:00:00AM

StdAdded
1.031E+002 pCilg

6.272E+001 pCilg
4.002E+001 pCilg

|Standard Operating Procedures I

SOPNumber
[J STL-RC-0025
[[] STL-RD-0101
[ sTL-RD-0103

Title

Preparation Of Samples For Gamma Spectroscopy

Daily Operations Of A Germanium Spectroscopy System
Maintenance Of The Germanium Spectroscopy System

Revision
4.00
6.00
0.00

20l

g [2-7-1-0F
Reviewed By Review Date
Analyst/Relenquisifed By Release Date Received By

Lor# P71Y002607° 4

Page 2 of 2

Receipt Date

RadCapture, version 4.0.82, released 8/24/2
115 o
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' GammaVision Report Writer

DB Analysis [D: 33,035

Sample Description:

Spectrum Filename:

. Acquisition Information

Test Anerica St. iLoui S

Version 2.04.0 G53wW4.21 26-Dec-2007 2:38:37PM Page 1

7360292_KEKC31AC_F71200260-001 —

KEKC31AC.An1

Start Time: 26-Dec-2007  2:08:00PM
Live Time: 1800.00 _~ Real Time: 1810.38
Dead Time: 0.57 %
Detector ID: 1
Detector System: Ge 1 SN/242 e )
Calibration , y
Description: Ge1 Tunacan 74139-334 1_15_07 -
Filename: C:\User\Calibrations\Ge1 calibrations\Ge1 Tunacan polynomial 01_15_07.Clb
Energy Created: 15-Jan-2007 5:43:37PM Efficiency Created: 15-Jan-2007 5:44:16PM
Zero Offset: 0.212 keV Gain: 0.250 keV/Channel
Libfam 1 File: mmrQ06 short.lib - Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.71 keV

Stop Channel:

Peak rejection level:

k Activity Scaling Factor:
Detection Limit Method:

Additional random error:
Additional systematic error:

8,000 for an energy of 1999.84 keV
40.000 %

1.0000 / 1.0000 = 1.0000

Nureg method 4.16

Sample Size: 1.00E+000
0.0000
0.0000

Fraction Limit: 0.0000%

Background Width: Average of three points
Corrections Status Comments o
‘ Decay Correct to Date: YES 26-Dec-2007 12:00:00PM — v
‘ Decay During Acquisition: NO ) '
Peaked Background Correction: YES Ge1 PBC table 11_26 07.Pbc -

Absorption: NO

Geometry Correction: NO

Random Summing: NO

Energy Calibration Normalized Differe 0.1158
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GammaVision Report Writer G53W4.21 26-Dec-2002s RA831RM Bege 2oui s

UNIDENTIFIED PEAK SUMMARY

" Peak Centroid Background Net Area Iintensity  Uncertainty FWHM  Suspected
Channel Energy Counts Counts Cts/Sec 1 8Sigma% keV Nuclide Code
358.49 89.84 105.00 70.00 0.039 26.73 0.850 PB-214 M
. 743.21 186.02 110.00 188.00 0.104 14.09 0.840 PA-234 8
268.25 67.28 272.17 95.83 0.053 39.20 0.331 TA-182
297.75 74.65 304.00 199.00 0.111 19.24 0.770 PB-214
307.63 77.12 166.83 32117 0.178 8.77 0.850 PB-214
. 348.26 87.28 99.84 165.16 0.092 11.57 0.836 PB-214

s = Peak fails shape tests,

D = Peak area deconvoluted.
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GammaVision Report Writer G53W4.21 26-Dec-20Tés28831RM Shge 8oui s
Library  Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts Cts/Sec 1.Sigma% keV  Code
PB-210 1 185.73 46.85 143.46 70.54 0.039 23.58 0.641
AM-241 1 238.49 50.84 204.98 11.98 0.007 171.50 0.824 ]
TH-234 1 252.41 63.32 157.90 85.10 0.047 17.67 0.987
EU-155 1 34317 86.01 402.18 -67.72 -0.038 43.61 0.849 5
TH-234 1 369.50 92.59 204.61 70.39 0.039 17.13 0.855 D
U-235 1 372.54 93.35 176.97 12.32 0.007 18.40 0.855 sD
AC-228 1 372.54 93.35 22793 72.38 0.040 1.97 0.855 D
EU-155 1 420.25 105.28 108.86 19.08 0.011 80.66 0.866 s
EU-152 1 482.37 120.81 160.22 -1.74 -0.001 1033.21 0.881 s
EU-154 1 491.64 123.13 175.41 12.24 0.007 155.71 0882 . .s
Pa-234 1 520.03 132.47 172.82 -3.73 -0.002 501.28 0.890 . _.
U-235 1 572.32 143.30 155.94 22,75 0.013 68.66 0.901 ¥
U-235 1 652.80 163.42 151.58 11.53 0.006 121.67 0.919 i8
U-235 1 809.88 202.69 70.56 1.61 0.001 316.45 0.957
PB-212 1 953.26 238.53 113.92 333.08 0.185 7.77 1.046
RA-224 1 961.70 240.64 400.16 -0.28 0.000 10098.99 0.989
PB-214 1 966.26 241.78 73.69 185.31 0.103 10.87 0.950 s
TL-208 1 1108.76 277.41 26.00 32.00 0.018 32.78 0.386 s
1-131 1 1134.04 283.73 86.08 4.95 0.003 268.61 1.028 s
PB-214 1 1179.65 295.13 67.88 265.13 0.147 8.563 0.960
PB-212 1 1201.42 300.57 45.50 43.50 0.024 36.22 0.438 S
AC-228 1 1353.09 338.49 49.91 111.09 0.062 16.44 0.591 S
EU-152 1 1371.14 343.00 45.20 -0.49 0.000 1946.37 1.081 S
PB-214 1 1406.08 351.73 56.99 426.01 0.237 5.98 0.986
1-131 1 1465.07 366.48 38.04 1.05 0.001 833.35 1.099 S
BE-7 1 1910.42 477.81 40.54 -0.85 0.000 1069.65 1.198 5
CS-134 1 225213 563.24 23.01 0.00 0.000 678.37 1.273 §
CS-134 1 2276.47 569.32 33.68 -1.89 -0.001 -41.71 1278 ““sD
Pa-234 1 2277.07 569.47 22.68 -0.67 0.000 -138.36 1278 sD
TL-208 1 233044 582.81 38.92 114.08 0.063 14.15 1.083 '
CS-134 1 242745 607.06 61.81 -11.47 -0.006 101.35 1.308 s
Bl-214 1 2435.83 609.11 38.29 346.71 0.193 6.62 1.287
1-131 1  2541.80 635.67 26.36 8.01 0.004 97.34 1.337 3
C3-137 1 2645.51 661.57 32.31 74.52 0.041 15.83 1.358
EU-154 1 2888.46 722.30 30.66 4.35 0.002 186.34 1.4M11 s
Bl-212 1 2908.08 727.21 28.64 14.93 0.008 56.92 1.414 s
PA-234M 1 3066.58 766.83 34.36 0.32 0.000 2588.50 1.447 'S
EU-152 1 3119.14 779.97 19.27 0.34 0.000 1808.10 1.458 -]
Bl-212 1 3141.52 785.56 26.60 6.49 0.004 119.12 1.463 s
CS-134 1 3182.76 795.87 44 .31 0.00 0.000 941.38 1.472 s
CS-134 1 3201.34 800.51 31.95 -0.21 0.000 3843.13 1.477 S
TL-208 1 3442.03 860.68 7.67 30.33 0.017 27.06 0.382 S
EU-154 1 3482.78 873.36 40.00 -3.39 -0.002 269.07 1.537 5
Pa-234 1 3522.28 880.73 33.12 0.13 0.000 6307.49 1.543 s
Pa-234 1 3537.28 884 .49 26.60 -1.09 -0.001 674.13 1.546 - s
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AC-228 1 3643.90 911.14 8.81 105.19 0.058 10.37 0.743 S
Pa-234 1 3783.46 946.02 61.09 0.00 0.000 1105.37 1.598 S
EU-152 1 3855.52 964.03 33.95 7.04 0.004 123.03 1.613 s
AC-228 1 3876.02 969.16 3.25 55.75 0.031 13.02 0.781 S
EU-154 1 3994.98 998.69 24.01 0.27 0.000 2599.63 1.640 s
PA-234M 1 4002.16 1000.69 28.59 1.12 0.001 679.71 1.643 s
EU-154 1 4021.57 1005.54 27.81 0.01 0.000 84616.11 1.647 s
EU-152 1  4447.80 1112.07 81.78 0.00 0.000 1278.90 1.735 s
Bl-214 1 4480.61 1120.27 34.86 45.91 0.026 20.29 1.741 S
CO-80 1 4692.51 1173.24 43.08 0.00 0.000 928.17 1.784 s
EU-154 1 5100.14 1275.12 31.55 -0.96 -0.001 830.75 1.866 s
CO-60 1  5330.63 1332.73 29.07 -4.64 -0.003 170.83 1912 s
£EuU-152 1 5830.13 1407.58 11.45 10.83 0.006 53.63 1.972 .. 8
K-40 1 5842.27 1460.60 12.54 362.46 0.201 5.16 1.837
Bl-214 1 7056.01 1763.94 18.20 35.00 0.019 20.50 2246 s
$ = Peak fails shape tests.
D = Peak area deconvoluted.
A = Derived Aveage Activity.

5
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Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value
Name Code Used Becquerels keV Becguerels Code Becquerels Code Comments
PA-234 N 1 6.688E+000 1001.00 6.688E+000 % ( 1.645E+002G 16E+012 .84
6.688E+000 766.41  4.515E+000 % 4.223E+0026G 16E+012 .29
AM-241 T 1 5.790E-001 59.54  5.790E-001 * | 3.356E+000G 1.6E+005 35.90
BI-212 N 1 5.036E+000 727.33  5.036E+000 % ( 9.326E+000G 7.0E+002 11.82
: 5.036E+000 785.51 2.480E+001 % 1.023E+002G 7.0E+002 1.10
TL-208 £ N 1 4.609E+000 583.02 4.609E+000 ( P 1.284E+000G 7.0E+002 84.50
4.609E+000 277.28  1.007E+001 + 8.334E+000G 7.0E+002  6.31
4.609E+000 860.56  1.095E+001 + 5.635E+000G 7.0E+002 12.42
PB-210 N 1 4.456E+001 46.54 4456E+001 ( P 3.697E+001G 8.1E+003 4.25
-4.301E-002 121.78 -7.997E-002 & 2.840E+000G 4.9E+003 28.58
‘ ‘ -4.301E-002 77892  1.115E-001 & 7.487E+000G 4,9E+003 12.94
; -4.301E-002 964.11  2.338E+000 % 9.923E+000G 4.9E+003 14.61
-4.301E-002 111207  0.000E+000 % 1.766E+001G 4.9E+003 13.64
-4.301E-002 1408.00  3.300E+000 % 5.631E+000G 4.9E+003 21.00
EU-152 TF 1 -4301E-002 34429 -4.301E-002 % ( 2.989E+000G 4.9E+003 26.50
CS-134 T F | 1 -4.115E-001 604.71 -4.115E-001 & ( 1.412E+000G 7.5E+002 97.62
-4.115E-001 795.87  0.000E+000 & 1.674E+000G 7.5E+002 85.53
-4.115E-001 569.32 -4.115E-001 % 6.493E+000G 7.5E+002 15.38
-4.115E-001 801.95 -1.023E-001 % 1.427E+001G 7.5E+002  8.69
_ -4.115E-001 563.24  0.000E+000 & 9.998E+000G 7.5E+002 8.35
CS-137 TF I 1 3.264E+000 661.66 3.264E+000  ( 1.279E+000G 1.1E+004 85.21
131 T F | 1 3.131E-002 364.48  3.131E-002 % ( 9.344E-001G 8.0E+000 81.70
3131E-002 284.30 1.632E+000 % 1.514E+001G 8.0E+000 "6.14
3.131E-002 636.97 4.057E+000 % 1.350E+001G 8.0E+000 7.17
TH-234 N 1 2.894E+001 6329 2.894E+001 ( P 2.083E+001G 1.6E+012 4.82
’ 2.894E+001 92.59  1.B89E+D01 - P 1.664E+001G 1.6E+012 558
CO60 TF 1 -2.846E-001 133250 -2.846E-001 % ( 1.708E+000G 1.9E+003 99.98
' -2.846E-001 1173.24  0.000E+000 % 1.861E+000G 1.9E+003 99.90
U-235 N 1 2.834E+000 143.79 2.834E+000 * ( P 7.587E+000G 2.6E+011 10.96
2.834E+000 20533 5.197E-001 % P 1.355E+001G 2.6E+011  '5.01
2.834E+000 163.38 3.256E+000 % P 1.697E+001G 28E+011  5.08
2.834E+000 93.35 2.834E+000 ! 1 489E+001X 26E+011 581
-2.760E-001 883.24 -5.197E-001 % 1.272E+001G 16E+012 9.60
-2.760E-001 880.53  9.805E-002 & 2.242E+001G 1.6E+012  6.00
Pa-234 N 1 -2.760E-001 13129 -2.760E-001 % ( 4.735E+000G 1.6E+012 18.00
-2.760E-001 569.47 -2.760E-001 % 1.019E+001G 1.6E+012  §.20
-2.760E-001 946.02 0.000E+000 & 1.399E+001G 16E+012 1340
2.739E+001 205.09 2.855E+001 ( P 4.425E+000G 5.8E+005 19.30
2.739E+001 242,00 4.503E+001 * P 1.038E+001G 5.8E+005 77.43
PB-214 N 1 2739E+001 351.93 2.680E+001 ( P 2.383E+000G 5.8E+005 37.60
BI-214 N 1 2649E+001 609.31 2.649E+001 ( P 2.410E+000G 5.8E+005 46.09
| 2.649E+001 112029 1.642E+001 - P 1.081E+001G 5.8E+005 15.10
2.649E+001 1764.49 1.745E+001 - P 1.127E+001G 5.8E+005 15.40
BE-7 NPC 1 -2380E-001 477.60 -2.380E-001 & ( 9.107E+000G 5.3E+001 10.52
gt
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K-40 N 2.237E+002 1460.83 2.237E+002 ( P 1.186E+001G 4 7E+011  10.67
AC-228 N 1.740E+001 911.07 1.692E+001 * ( P 2.660E+000G 2.1E+003 29.00

1.740E+001 968.97  1.555E+001 { P 3.100E+000G 2.1E+003 17.46
1.740E+001 338.32 2125E+001 * ( P 6.8186E+000G 2.1E+003 1ﬁ2.01
1.740E+001 93.35 1.740E+001 1.756E+00Q1X 2.1E+003 ;.§.56
PB-212 N 1.376E+001 238.63 1.376E+001 (P 2.166E+000G 7.0E+002 4330
, 1.376E+001 300.03  2.789E+001 * 2.189E+001G 7.0E+002 .‘;,'3-28
EU-154 T F I -1.253E+000 873.23 -1.253E+000 % ( 1.188E+001G 3.1E+003 12.27
-1.253E+000 123.10 3.952E-001 % 2.081E+000G 3.1E+003 40.79
-1.253E+000 1274.54 -1.625E-001 % 4 871E+000G 3.1E+003 35.19
-1.253E+000 723.36 8.543E-001 % 5.601E+000G 3.1E+003 20.22
-1.253E+000 1004.77 2.445E-003 % 7.569E+000G 3.1E+003 18.01
. -1.253E+000 996.33 1.253E-001 % 1.197E+001G 3.1E+003 10.60
RA-224 N -1.230E-001 24099 -1.230E-001 % ( 4.212E+001G 7.0E+002 fl.10
EU-155 T F | 1.180E+000 105.31 1.180E+000 % ( 3.174E+000G 1.8E+003 21 .20
1.180E+000 86.54 -3.016E+000 % 4.283E+000G 1.8E+003 30.70
Analysis Codes:
% = Peak fails sensitivity test ? = Peak is too narrow
- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range
( = This peakis used in the nuclide activity average P = Peakbackround subtraction » {;:
* = Peakis too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM 1'1
A = Derived Average Activity E = Energy Duplication "
¥ o= Peak activity higher than counting uncertainty range !
! = Peakis part of a multiplet and this area went negative during deconvolution
$ = Peakidentified, but first peak of this nuclide failed one or more qualification tests

A

Calculated peak centroid is not close enough to the library energy centroid for positive identification

N‘uclide Codes:

T = Thermal Neutron Activation
P = Photon Reaction
M = No MDA Calculation
Peak Codes:
G = Gamma Ray
§ = Single - Escape
= Notin Average

X-Ray

Fast Neutron Activation

Double - Escape

Naturally Occurring Isotope

o
I}

> 0
N ii

Fission Product

Key Line

Charged Particle Reaction

Positron Decay

LOT#
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G53W4.21

26-Dec-20TRs 2A8e371RM. Bhge Loui S

SUMMARY OF NUCLIDES IN SAMPLE |

Nuclide
BE-7
K-40
CO-60
1-131
EU-154
CS-134
CS-137
EU-152
EU-155
TL-208
Bl-212
BI-214
TH-234
PA-234M
U-235
RA-224
PB-210
PB-212
PB-214
AC-228
Pa-234
AM-241

A

A

A

n

Time of Count

Activity
Ba/sample

-2.380E-001
2.237E+002
-2.846E-001
3.131E-002
-1.253E+000
-4.115E-001
3.264E+000
-4.301E-002
1.180E+000
4.609E+000
5.036E+000
2.649E+001
2.894E+001
6.688E+000
2.834E+000
-1.230E-001
4.456E+001
1.376E+001
2.739E+001
1.740E+001
-2.760E-001
5.790E-001

Time Corrected

Activity
Bg/sample
-2.383E-001

2.237E+002
-2.846E-001
3.155E-002
-1.263E+000
-4.115E-001
3.264E+000
-4.301E-002
1.180E+000
4.609E+000
5.036E+000
2.649E+001
2.894E+001
6.688E+000
2.834E+000
-1.230E-001
4.456E+001
1.376E+001
2.739E+001
1.740E+001
-2.760E-001
5.790E-001

- # = All peaks for activity calculation had bad shape

Uncertainty
Counts

1 Sigma %
1.069.65

5.34
170.83
833.35
269.07
101.35

15.83
1.946.37
80.66
15.26
56.92
6.84
25.33
679.71
79.95
10.098.99
33.43

8.31

5.38

8.18
501.28
171.50

Uncertainty
Total

1 Sigma %
1.069.65

6.09
170.86
833.35
269.09
101.39

16.09
1.946.37
80.73
15.53
56.99
7.43
25.60
679.72
80.01
10.098.99
33.65

8.83

6.10

8.67
501.29
171.54

Minimum -

Detectable
Activity

9.107E+000

1.186E+001
1.708E+000
9.344E-001
1.188E+001
1.412E+000
1.279E+000
2.089E+000
3.174E+4fjo0
1.284E+000
9.326E+000
2.410E+000
2.083E+001
1.645E+002
7.587E+o'9'0
4.212E+001
3.697E+001
2.166E+000
2.383E+000
2.660E+000
4.7355+q{g0
3.356E+000

LOT# F7L200260
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Total Activity ( 37.71 to 1,999.84 keV) 386.83 Bg/sample

Ahalyzed by:
' 403605

Reviewed by:

Supervisor

Laboratory: Test America
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GammaVision Report Writer

DB Analysis ID: 33,040

Sample Description:

Spectrum Filename:

Acquisition Information

t Ameri ca I§ . Louis

Tes | t
Version 2.04.0 G53W4.21 26-Dec-2007 3:18:20PM Page 1

7360292_KEKC31AD_F7L200260-001X

KEKC31AD.An1 —

Start Time: 26-Dec-2007  2:47:13PM
Live Time: 1800.00 — Real Time: 1804.44 .
Dead Time: 0.25 % , o
Detector ID: 4 -~ Do
Detector System: Ge 4 SN/181 —
Calibration o
Description: Ge4_TunaCanCal_74139_334_05_15_07
Filename: C:WUsenCalibrations\Ge4 Post 09_07_07(Ge6)\Ge4_TunaCanCal_74139_334_05_15_{
Energy Created:; 08-May-2007 1:28:13PM Efficiency Created: 15-Mav-2007 10:05:02AM
Zero Offset: 0.017 keV Gain: 0.250 keV/Channel
Library 1 File: mmr06 short.lib ~ Library based peak stripping used.
Library 2 File: Nuil.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.53 keV

8,000 for an energy of 1998.47 keV
40.000 %

1.0000 / 1.0000 = 1.0000

Nureg method 4.16

Stop Channel:

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:

Sample Size: 1.00E+000
Additional random error: 0.0000
Additional systematic error; 0.0000
Fraction Limit: 0.0000%
Background Width: Average of three points
Corrections Status Comments
Decay Correct to Date: YES 26-Dec-2007 12:00:00PM -
Decay During Acquisition: NO
Peaked Background Correction: YES Ge4 PBC table 11_26 07.Pbc -
Absorption: NO
Geometry Correction: NO
Random Summing: NO
Energy Calibration Normalized Differe 0.2654

y
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UNIDENTIFIED PEAK SUMMARY
Peak Centroid Background Net Area Intensity  Uncertainty FWHM  Suspected
Channel Energy Counts Counts Ctsi/Sec 1 Sigma% keV Nuclide Code
21226 53.10 67.17 53.83 0.030 30.33 0.741 LU-177
253.08 63.32 160.01 16.99 0.009 108.08 0.521 '"s
298.88 74.77 237.00 170.00 0.094 19.67 1.137 BI-207 5
308.46 7717 128.33 265.67 0.148 9.44 0.910 PB-214
348.11 87.08 122.87 99.13 0.055 18.73 0.734 PB-214 s
s = Peak fails shape tests.
D = Peak area deconvoiuted.
LOT# F7L200260 126 of 303



LOT#

GammaVision Report Writer G53W4.21 26-Dec-200E s BABIORML Bége Boui s
Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts  Cts/Sec 1_Sigma% keV  Code
PB-210 1 185.51 46.42 113.81 69.19 0.038 23.88 0.412 s
AM-241 1 237.03 59.30 167.57 -6.57 -0.004 281.36 0.830 $
TH-234 1 252.69 63.22 207.85 41.99 0.023 36.22 0.834 S
EU-155 1 355.97 89.05 81.11 42.24 0.023 33.85 0.854 s
TH-234 1 370.84 02.77 24414 43.62 0.024 33.30 0.859 L3
U-235 1 373.18 93.35 201.01 11.03 0.006 24.33 0.860 sD
AC-228 1 373.18 93.35 288.24 C.00 0.000 2049.39 0.860 sD
EU-155 1 421.74 105.50 105.03 13.25 0.007 112.80 0.871 ‘8
EU-152 1 488.85 122.28 119.15 -1.39 -0.001 1112.19 0.885 ‘s
EU-154 1 493.15 123.35 133.78 -0.09 0.000 17332.70 0.886 s
Pa-234 1 524.56 131.21 124.70 16.68 0.009 97.79 0.894 S
U-235 1 575.20 143.87 145.13 20.83 0.012 84.68 0.904 s
U-235 1 651.59 162.97 72.80 2.84 0.002 428.62 0.922 s
U-235 1 816.64 204.25 76.68 -0.85 0.000 1467.83 0.958 8
PB-212 1 953.63 238.50 51.29 231.71 0.129 8.10 0.963
RA-224 1 959.34 232.93 351.46 -90.07 -0.050 31.27 0.988 N
PB-214 1 966.69 241.77 69.00 110.00 0.061 19.14 0.956 =
TL-208 1 1109.36 277.44 49.27 10.35 0.006 100.85 1.019 5
-131 1 1137.04 284.36 63.08 -5.18 -0.003 221.27 1.025 S
PB-214 1 117910 294 .88 41.04 219.96 0.122 9.14 0.995
PB-212 1  1198.37 299.70 18.67 35.33 0.020 28.83 0.618 s
AC-228 1 135176 338.05 31.61 53.16 0.030 20.29 1.071
EU-152 1 1368.11 342.13 38.65 1.36 0.001 649.87 1.076 S
PB-214 1  14086.08 351.63 20.24 313.76 0.174 6.10 0.909 '8
1-131 1 1456.39 364.21 26.70 5.71 0.003 134.74 1.092 '8
BE-7 1 1910.13 477.63 27.87 -1.60 -0.001 473.09 1.185 s
C3-134 1 2265.75 566.52 16.27 0.41 0.000 1411.59 1.254 s
CS-134 1 2276.94 569.32 30.486 -0.36 0.000 -37.70 1.259 sD
Pa-234 1 2277.54 569.47 27.70 2.48 0.001 59.40 1.259 sD
TL-208 1 2330.40 582.68 14.68 88.32 0.049 13.76 1.166
CS-134 1 2427.35 606.91 23.49 -2.19 -0.001 320.06 1.286 .S
BI-214 1 2435.37 £08.92 9.25 227.75 0.127 6.83 1.241 K
-131 1 2550.42 637.67 23.56 -3.63 -0.002 196.30 1.312 S
C8-137 1 2644.81 661.26 3.83 86.17 0.048 11.87 1.402 ;},g
EU-154 1 2892.04 723.05 29.89 -2.29 -0.001 344.61 1.378 ‘s
Bl-212 1 2907.52 726.91 16.48 12.77 0.007 52.96 1.381 5
PA-234M 1 3072.30 768.09 20.34 9.92 0.006 71.70 1.411 s
E}U-1 52 1 3115.60 778.91 18.55 2.04 0.001 306.51 1.420 s
3I-212 1 314253 785.64 19.68 3.31 0.002 198.98 1.425 -]
CS-134 1 3183.47 795.87 43.43 0.00 0.000 932.02 1.433 s
CS~1 34 1  3203.51 800.87 20.35 1.42 0.001 458.58 1.437 ]
TL-208 1  3441.52 860.34 17.65 6.78 0.004 95.67 1.481 5
EU-154 1 3493.09 8§73.23 10.48 0.00 0.000 457.91 1.490 s
Pa-234 1 3523.45 380.81 19.09 -0.80 0.000 780.38 1.495 s
Pa-234 1 354465 886.11 11.92 -0.21 0.000 2346.66 1.497 s
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AC-228 1  3643.28 910.75 14 .81 48.00 0.027 18.35 1518 s
Pa-234 1 3783.84 945.87 22.86 -1.92 -0.001 358.61 1543 s
EU-152 1 3850.64 962.56 25,22 0.15 0.000  4722.86 1556 s
AC-228 1 3874.74 968.58 22.18 28.45 0.016 29.99 1.559 5
EU-154 1 3986.91 996.60 23.89 -1.18 -0.001 594.69 1579 s
PA-234M 1 4003.49 1000.74 17.50 5.46 0.003 116.49 1.582 s
EU-154 1 4019.80 1004.82 18.47 3.29 0.002 192.82 1585 s
EU-152 1 444562 1111.18 15.50 1.74 0.001 328.22 1.659 s
Bl-214 1 4480.00 1119.77 465 69.35 0.039 11.62 1.467
CO-60 1 4698.41 1174.32 22.45 -0.31 0.000  2190.37 1.701 $
EU-154 1 5099.74 1274.54 62.88 0.00 0.000 1121.43 1.768 8
CO-60 1 5332.56 1332.68 11.30 3.03 0.002 167.25 1.806 s
EU-152 1 5629.13 1406.73 13.93 -0.35 0.000 1497.19 1.854 s
K-40 1 5843.55 1460.27 2.83 207.17 0.115 6.90 1.495
Bl-214 1 7059.06 1763.68 0.00 35.00 0.019 16.90 0.998 s

s = Peak fails shape tests. .
D = Peak area deconvoluted.
A = Derived Aveage Activity.
4
LOT# F7L200260 128 of 303



GammaVision Report Writer G53wW4.21 26-Dec-200% s BASI0POM Bige 3 oui s
Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value

Name Code Used Becquerels keV Becquerels Code Becquerels Code Comments .
Bl-212 N 1 6.639E+000 727.33 6.639E+000 % ( 1.124E+001G 7.0E+002 11.82
6.639E+000 785.51 1.971E+001 & 1.403E+002G 7.0E+002 1.10
BE-7 NPC 1 -6.483E-001 47760 -6.48B3E-001 % ( 1.106E+001G 5.3E+001 10.52
CS-137 TF1I 1 5.735E+000 661.66 5.735E+000 @ ( 7.876E-001G 1.1E+004 85.21
PB-210 N 1 5.733E+001 46,54  5.733E+001 ( P 4.344E+001G 8.1E+003 4.25
TL-208 F N 1 5314E+000 583.02 5.314E+000 ( P 1.237E+000G 7.0E+002 84.50
5.314E+000 277.28 4.260E+000 & 1.458E+001G 7.0E+002 6.31
5.314E+000 880.56 3.862E+000 % 1.270E+001G 7.0E+002 12.42
PA-234 N 1 5.233E+001 1001.00 5.233E+001 & ¢ 2.128E+002G 1.6E+012 .84
5233E+001 766.41 2.167E+002 & 5.183E+002G 1.6E+012 . 29
RA-224 N 1 -5.058E+001 240.99 -5.058E+001 { 5.059E+001G 7.0E+002  4.10
AM-241 T 1 -4.034E-001 59.54 -4.034E-001 & ¢{ 3.870E+000G 1.6E+005 35.90
U-235 N 1 3.170E+000 143.79 3.170E+000 % { 8.956E+000G 2.6E+011 10,96
3A70E+000 20533 -3.429E-001 & 1.764E+001G 26E+011  5.01
JA70E+000 163.38 9.849E-001 % 1.472E+001G 2.6E+011 5.08
3.170E+000 93.35 3.170E+000 ! 1.976E+001X 2.6E+011 2.81
COo60 TF 1 3.089E-001 1332.50 3.089E-001 % ( 1.875E+000G 1.9E+003 99.98
3.089E-001 1173.24 -2.814E-002 % 2.273E+000G 1.9E+003 99.90
2.840E+001 242.00 3421E+001 + 1.288E+001G 5.8E+005 7.43
PB-214 N 1 2.840E+001 35193 2691E+001 @ ( P 2.031E+000G 5.8E+005 37.60
2.840E+001 295.09 3.130E+001 ( P 4.634E+000G 5.8E+005 19.30
BI-214 N 1 2.704E+001 609.31 2.610E+001 ( P 1.935E+000G 5.8E+005 46.09
2.704E+001 1120.29 4.046E+001 + P 7.441E+000G 5.8E+005 15.10
2.704E+001 176449  2.983E+001 ( 6.282E+000G 5.8E+005 15.40
-131 TFI 1 2.326E-001 364.48 2.326E-001 & ¢ 1.092E+000G 8.0E+000 8&4.70
. 2.326E-001 28430 -2241E+000 % 1.718E+001G 8.0E+000 6.14
2.326E-001 63697 -2.779E+000 % 1.939E+001G 8.0E+000 .7.17
K-40 N 1  2.146E+002 146083 2.146E+002 ( P 1.093E+001G 4.7E+011 10.67
TH-234 N 1 1.817E+001 63.29 1817E+001 % ( P 3.023E+001G 18E+012 4.82
1.817E+001 9259 1.308E+001 % P 2.264E+001G 1.6E+012 5.58
EU-155 T F I 1 1.813E+000 105.31 1.013E+000 * 3.858E+000G 1.8E+003 21.20
1.813E+000 86.54 2.366E+000 * ( 2.502E+000G 1.8E+003 30.70
EU-152 TF 1 1.628E-001 344.29 1.62BE-001 % ( 3.778E+000G 4 9E+003 26.50
' 1.628E-001 121.78 -7.848E-002 & 3.021E+000G 49E+003 28.58
1.628E-001 778.92 1.027E+000 % 1.146E+001G 49E+003 12.94
1.628E-001 964.11 8.018E-002 % 1.390E+001G 4.9E+003 14.61
1.628E-001 1112.07 1.119E+000 % 1.351E+001G 4 9E+003 13.64
1.628E-001 1408.00 -1.808BE-001 % 1.024E+001G 4 9E+003 21.00
: 1.509E+000 880.53 -9.617E-001 % 2.773E+001G 1.6E+012 6.00
Pa-234 N 1 1.509E+000 13129 1.509E+000 % ( 4.952E+000G 1.6E+012 18.00
1.509E+000 569.47 1.509E+000 % 1.654E+001G 1.6E+012 820
1.509E+000 946.02 -1.099E+000 % 1.427E+001G 1.6E+012 %.40
1.509E+000 883.24 -1.574E-001 % 1.416E+001G 1.6E+012 9.60
AC-228 N 1 1.272E+001 911.07 1.228E+001 @ ( 5.281E+000G 2.1E+003 29.00
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1.272E+001 96897 1.272E+001 * 1.103E+001G 2.1E+003 17.46
1.272E+001 338.32 1.377E+001 7.487E+000G 21E+003 . 12.01
1.272E+001 93.35 0.000E+000 % 2.065E+001X 2.1E+003 ° '5.56
PB-212 N 1 1.222E+001 238.63 1.222E+001 1.903E+000G 7.0E+002 43.30
1.222E+001 300.03  3.003E+001 + 1.942E+001G 7.0E+002 _3.28
CS8-134 TF I 1 -1.178E-001 604,71 -1178E-001 % 1.360E+000G 7.5E+002 97.62
-1.178E-001 795.87 0.000E+000 % 2.590E+000G 7.5E+002 85.53
-1.178E-001 560.32 -1.178E-001 % 9.204E+000G 7.5E+002 15.38
-1.178E-001 80195 1.086E+000 & 1.822E+001G 7.5E+002 8.69
-1.178E-001 563.24 2.402E-001 % 1.271E+001G 7.5E+002 -8.35
0.000E+000 723.36 -6.917E-001 % 8.528E+000G 3.1 E+003 2_@.22
0.000E+000 1004.77  1.470E+000 & 1.016E+001G 3.1E+003 1801
: 0.000E+000 996.33 -8.869E-001 % 1.921E+001G 3.1E+003 10.60
EU-154 T F I 1 0.000E+000 873.23 0.000E+D00 % 1.039E+001G 3.1E+003 12.27
0.000E+000 123.10 -3.732E-003 & 2.238E+000G 3.1E+003 40.79
0.000E+000 1274.54  0.000E+000 % 1.10YE+001G 3.1E+003 35.19
Analysis Codes: ,
% = Peak fails sensitivity test ? = Peak is too narrow
- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range :
(= This peak is used in the nuclide activity average P = Peakbackround subtraction
* = Peakis too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM
A = Derived Average Activity E = Energy Duplication
+ = Peak activity higher than counting uncertainty range -
! = Peakis part of a multiplet and this area went negative during deconvolution f-
$ = Peakidentified, but first peak of this nuclide failed one or more qualification tests ‘].ff
= Calculated peak centroid is not close enough to the library energy centroid for positive identification :
Nuclide Codes:
T = Thermal Neutron Activation = Fast Neutron Activation = Fission Product
P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = No MDA Calculation
Peak Codes:
G = Gamma Ray = X-Ray = Positron Decay
S = Single - Escape D = Double - Escape = Key Line
A = Notin Average
130 of 303



GammaVision Report Writer G53W4.21 26-Dec-2008 s t3AMRP0RN. Bhge foUi s
Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable

Nuclide Ba/sample Ba/sample 1 Sigma % 1.Sigma % Activity
BE-7 < -6.483E-001 -6.492E-001 473.09 473.10 1 .106E+O(§1
K-40 2.146E+002 2.146E+002 6.9 7.58 1 .093E+Q'61
CO-60 < 3.089E-001 3.089E-001 167.25 167.27 1.875E+000
1-131 < 2.326E-001 2.349E-001 134.74 134.77 1.092E+000
'CS-134 -1.178E-001 -1.178E-001 320.06 320.08 1.360E+000
CSs-137 5.735E+000 5.735E+000 11.87 12.22 7.876E-001
EU-152 < 1.628E-001 1.628E-001 649.87 649.88 3.778E+000
.EU-1 55 < 1.813E+000 1.813£+000 33.85 34.02 3.858E+000
TL-208 5.314E+000 5.314E+000 14.10 14.39 1.237E+000
BI-212 < 6.639E+000 6.639E+000 52.96 53.04 1.124E+001
Bl-214 2.704E+001 2.704E+001 6.98 7.56 1.935E+000
AC-228 < 1.272E+001 1.272E+001 13.53 13.83 5.281 E+000
TH-234 < 1.817E+001 1.817E+001 50.05 50.18 3.023E+d}_§1
PA-234M < 5.233E+001 5.233E+001 116.49 116.53 2.128E+002
U-235 < 3.170E+000 3.170E+000 84.68 84.73 8.956E+000
EU-154 < 457.91 457.92 1.039E+001
RA-224 < -5.058E+001 -5.059E+001 31.27 31.41 5.059E+001
i’B—21O 5.733E+001 5.733E+001 31.07 31.31 4.344E+tjq1
PB-212 1.222E+001 1.222E+001 8.42 8.94 1 .903E+0ﬁ0
PB-214 2.840E+001 2.840E+001 5.58 6.28 2.031 E+OdO
Pa-234 < 1.509E+000 1.509E+000 97.79 97.84 4,952E+000
AM-241 < -4.034E-001 -4.034E-001 281.36 281.39 3.870E+060

# = All peaks for activity calculation had bad shape N i'

0

!
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Total Activity ( 37.53 to 1,998.47 keV) 350.67 Bg/sample

Analyzed by: #
| 403605

Reviewed by:

Supervisor

Laboratory: STL- St Louis
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GammaVision Report Writer

DB Analysis ID: 33,036

Sample Description:

Spectrum Filename:

Acquisition Information
Start Time:

Live Time:
Dead Time;
Detector {D:

Detector System:

Calibration

st Arer | St. Louis
Version 2.04.0 G53W4 21 26-Dec-2007°53955bk7 Fage 1

7360292_KEKC71AC_F7L200260-002 —

KEKC71AC.ANn1 _—

26-Dec-2007  2:08:56FPM
1800.00 Real Time: 1804.18

0.23 %

4 ~

Ge 4 SN/181 —

Description: Ged_TunaCanCal_74139_334_05_15_07 -
Filename: C:\User\Calibrations\Ge4 Post 09_07_07(Ge6)\Ged4_TunaCanCal_74139_334_05_15_1
_ Energy Created: 08-Mavy-2007 1:28:13PM Efficiency Created: 15-May-2007 10:05:02AM
Zero Offset: 0.017 keV Gain: 0.250 keV/Channel
Library 1 File; mmr06 short.lib - Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File; Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.53 keV
Stop Channel: 8,000 for an energy of 1998.47 keV
Peak rejection level: 40.000 %
Activity Scaling Factor: 1.0000 / 1.0000 = 1.0000
Detection Limit Method: Nureg method 4.16
Sample Size: 1.00E+000
Additional random error: 0.0000
Additional systematic error: 0.0000
Fraction Limit: 0.0000%
Background Width: Average of three points
Corrections Status Comments
Decay Correct to Date: YES 26-Dec-2007 12:00:00PM —
Decay During Acquisition: NO ,
Peaked Background Correction: YES Ge4 PBC table 11_26_07.Pbc -~
Absorption: NO
Geometry Correction: NO
Randorm Summing: NO
Energy Calibration Normalized Differe 0.2175
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UNIDENTIFIED PEAK SUMMARY

Peak Centroid Background Net Area Intensity  Uncertainty FWHM  Suspected
Channel Energy Counts Counts Cts/Sec 1_Sigma% keV Nuclide  Code

299.24 74.86 224 .83 156.17 0.087 2117 0.731 PB-214

308.44 77.16 162.50 243.50 0.135 11.70 0.738 PB-214

348.78 87.24 15412 130.88 0.073 16.01 0.646 PB-214

742.20 185.63 68.00 75.00 0.042 24.43 0.952 U-235

1180.39 295.20 126.58 18.42 0.010 89.46 1.250 s
. 1405.85 351.57 195.86 19.14 0.011 105.88 0.991

s = Peak fails shape tests.

D = Peak area deconvoluted.

3 ey
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counis CtsiSec 1_Sigma% keV  Code
PB-210 1 186.05 46.55 122.05 17.50 0.010 40.50 0.819
AM-241 1 237.69 59.46 142.06 17.67 0.010 98.32 0.830 8
TH-234 1 253.45 63.41 212.88 25.95 0.014 49.72 0.834 ]
EU-155 1 347.02 86.81 232.64 -5.88 -0.003 368.90 0854 s
TH-234 1 371.53 92.94 234.13 36.85 0.020 36.01 0.859 s
AC-228 1 373.18 93.35 233.70 3.47 0.002 574.13 1.438 sD
U-235 1 373.18 93.35 172.32 0.08 0.000 229.00 0.860 sD
EU-155 1 421.54 105.44 141.36 23.04 0.013 75.89 0.871 s
EU-1562 1 481.09 120.34 90.61 -3.88 -0.002 350.74 0.885 S
EU-154 1 491.96 123.05 122.95 6.41 0.004 247.90 0.886 .. S
Pa-234 1 516.87 129.29 100.64 18.91 0.011 78.47 0.894 4s
U-235 1 571.90 143.05 113.12 0.16 0.000 9375.96 0.904 s
U-235 1 654.09 163.60 109.20 8.62 0.005 174.80 0922 - s
U-235 1 820.49 205.21 114.73 -18.33 -0.010 85.87 0.958 s
PB-212 1 953.39 238.44 149.29 445.71 0.248 8.26 0.852
RA-224 1 959.40 239.95 398.78 -97.08 -0.054 30.81 0.988 s
PB-214 1 969.66 242.51 162.82 2.76 0.002 655.43 0.989 s
TL-208 . 1 1108.35 27719 62.64 6.11 0.003 187.58 1.019 ]
1131 1 1138.11 284.63 85.39 -17.01 -0.009 80.57 1.025 s
PB-214 1 1180.13 295.14 41.86 99.10 0.055 13.04 1.034 ]
PB-212 1 1200.20 300.15 20.00 51.00 0.028 23.01 0.595 s
AC-228 1 1351.67 338.02 54.00 119.00 0.066 18.73 0.982 _
EU-152 1 1375.056 343.87 59.45 -9.28 -0.005 122.01 1.076 s
PB-214 1 1406.19 351.65 42.11 167.32 0.093 9.09 1.082
1-131 1 144521 361.41 22.92 3.79 0.002 185.77 1.092 :
BE-7 1 191214 478.14 23.67 423 0.002 169.64 1.185 s
CS-134 1 2256.71 564.27 46.78 -5.95 -0.003 167.72 1.254 $
CS-134 1 2276.94 569.32 29.47 12.22 0.007 62.21 1259 --8D
Pa-234 1 2277.54 569.47 40.35 2.82 0.002 47.66 1259 gD
TL-208 1 2330.95 582.82 8.02 162.98 0.091 8.67 1.016
QS-1 34 1 2431.30 607.90 59.32 1.95 0.001 562.60 1.286 's
Bl-214 1 2435.58 608.97 9.42 116.58 0.065 9.83 1.001
1-131 1 25647.52 636.95 15.85 4.68 0.003 128.78 1.312 5
CS-137 1 264417 661.10 10.50 78.50 0.044 14.29 1.085
EU-154 1 2894.88 723.75 52.93 -8.08 -0.004 132.13 1.378 s
Bl-212 1 2907.20 726.83 20.87 29.82 0.017 28.29 1.381 s
PA-234M 1 307343 768.37 12.48 156.70 0.009 40.62 1.411 s
EU-152 1 311057 777.65 13.32 3.80 0.002 145.29 1.420 s
Bi-212 1 3139.32 784.84 18.69 3.30 0.002 193.16 1.425 s
CS-134 1 3183.83 795.98 33.18 -1.31 -0.001 629.24 1.433 s
CS-134 1 321745 804.36 22.57 -0.30 0.000 2229.21 1.437 s
TL-208 1 3439.58 859.86 15.79 12.65 0.007 52.56 1.481 s
EU-154 1  3492.13 872.99 21.02 215 0.001 309.31 1.480 s
Pa-234 1 3521.98 880.45 21.63 -3.16 -0.002 215.69 1.485 s
Pa-234 1 3529.10 882.23 18.60 -3.10 -0.002 204 .48 1.487 - é
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AC-228 1 3643.93 910.92 0.00 90.00 0.050 10.54 1.062 s
Pa-234 1 3786.03 946.42 21.13 -2.14 -0.001 311.87 1.543 S
EU-152 1 385797 964.39 27.00 10.44 0.006 76.91 1.556 ]
AC-228 1 3875.00 968.64 467 52.33 0.029 16.96 0.566 ]
EU-154 1 3984.82 996.08 18.14 -1.64 -0.001 376.50 1.579 s
PA-234M 1 4003.98 1000.86 17.26 1.96 0.001 307.56 1.582 s
EU-154 1 401942 1004.72 20.24 -1.83 -0.001 355.09 1.585 s
EU-152 1 4449.20 1112.07 4137 0.00 0.000 909.58 1.658 s
Bl-214 1 4482.08 1120.29 4465 -4.65 -0.003 894.43 1.665 s
CO-60 1 4696.43 1173.82 15.87 -0.06 0.000 10049.94 1.701 s
EU-154 1 5098.80 1274.31 17.18 2.85 0.002 214.27 1.768 $
CO-60 1 5331.84 1332.50 16.87 0.00 0.000 580.85 1.806 s
EU-152 1 5634.21 1408.00 0.00 0.00 0.000 100.00 1854 s
K-40 1 5843.71 1460.31 10.73 209.15 0.116 7.12 1.887 77
BI-214 1  7059.46 1763.78 8.95 4.91 0.003 97.27 2.066 s

s = Peak falls shape tests,

D = Peak area deconvoluted.

A = Derived Aveage Activity.
LOT# F7L200260
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Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value
Name Code Used Becquerels keV Becquerels Code Becquerels Code Comments .
TL-208 F N 1 9.806E+000 583.02 ©.806E+000 ( P 9.570E-001G 7.0E+002 84.50
9.806E+000 277.28 2.516E+000 % 1.630E+001G 7.0E+002  6.31
9.806E+000 860.56  7.209E+000 % 1.209E+001G 7.0E+002 12.42
RA-224 N 1 -5452E+001 24099 -5452E+001  ( 5.378E+001G 7.0E+002 '4.10
CS-137 TFI 1 5224E+000 661.66 5.224E+000 | 1.185E+000G 1.1E+004 85.21
U-235 N 1 2443E-002 143.79  2.443E-002 & ( 7.956E+000G 2.6E+011 10.96
2.443E-002 20533 -7.431E+000 & 2.133E+001G 2.6E+011  5.01
2.443E-002 163.38 2.986E+000 & 1.781E+001G 2.6E+011  5.08
2.443E-002 93.35  2.443E-002 % 1.836E+001X 2.6E+011  5.81
PB-212 N 1 2.351E+001 238.63 2351E+001 ( P 3.146E+000G 7.0E+002 43.30
. 2351E+001 30003  4.335E+001 + 2.002E+001G 7.0E+002 3.28
AC-228 N 1 2317E+001 91107 2.302E+001 ¢ 1,885E+000G 2.1E+003 29.00
\ 2.317E+001 968.97  2.340E+001 | 5.714E+000G 2.1E+003 17.46
2.317E+001 338.32  3.082E+001 + 9.569E+000G 2.1E+003 12.01
2.317E+001  93.35  1.041E+000 +  } 1.851E+001X 2.1E+003 5.56
K-40 N 1 2.167E+002 1460.83 2.167E+002 ( P 1.862E+001G 4.7E+011 10.87
PA-234 N 1 1.882E+001 1001.00 1.882E+001 % ( 2.115E+002G 1.6E+012 84
1.882E+001 766.41  3.430E+002 & 4.189E+002G 16E+012 .29
EU-155 T F | 1 1.761E+000 105.31  1.761E+000 * ( 4.442E+000G 1.8E+003 21.20
1.761E+000 8654 -3.295E-001 & 4.132E+000G 1.8E+003 _ 30.70
BE-7 NPC 1 1.715E+000 477.60 1.715E+000 & ( 1.028E+001G 5.3E+001 16.52
Pa-234 N 1 1711E+000 13129  1.711E+000 % ( 4.474E+000G 1.6E+012 ¥8.00
: 1.711E+000 569.47 1.711E+000 & 1.963E+001G 1.6E+012 '8.20
1.711E+000 946.02 -1.220E+000 % 1.378E+001G 1.6E+012 13.40
1.711E+000 883.24 -2.338E+000 % 1.718E+001G 1.6E+012  9.80
1.711E+000 880.53 -3.797E+000 % 2.931E+001G 1.6E+012  6.00
Bl-212 N 1 1.551E+001 727.33 1.551E+001  { 1.243E+001G 7.0E+002 11.82
1.551E+001 78551 1.968E+001 & 1.362E+002G 7.0E+002  1.10
1131 TF | 1 1.546E-001 36448  1.546E-001 % ( 1.020E+000G 8.0E+000 .81.70
1.546E-001 284.30 -7.358E+000 % 1.980E+001G 8.0E+000 76.14
1.546E-001 636.97 3.58BE+000 % 1.628E+001G 8.0E+000 7.17
PB-210 N 1 1.450E+001 4654 1.450E+001 % ( P 4.491E+001G 8.1E+003 4.25
PB-214 N 1 1.427E+001 35193 1435E+001 ( P 2.826E+000G 5.8E+005 37.60
1.427E+001 295.09 1.410E+001 ( P 4. 676E+000G 5.8E+005 19.30
: 1.427E+001 242.00  8.599E-001 % 1.933E+001G 5.8E+005 7.43
Bl-214 N 1 1.336E+001 609.31 1.336E+001 ( P 1.950E+000G 5.8E+005 46.09
1.336E+001 1120.29 -2.711E+000 % P 1.975E+001G 5.8E+005 1§.10
1.336E+001 1764.49  4.186E+000 % 1.419E+001G 5.8E+005 15.40
EU-154 T F | 1 1.254E+000 873.23  1.254E+000 % ( 1.405E+001G 31E+003 1227
1.254E+000 123.10  2.534E-001 & 2.150E+000G 3.1E+003 40.79
1.254E+000 1274.54  7.945E-001 & 6.147E+000G 3.1E+003 35.19
1.254E+000 723.36 -2.444E+000 % 1.108E+001G 3.1E+003 20.22
1.254E+000 1004.77  -B.185E-001 % 1.058E+001G 3.1E+003 18.01
1.254E+000 996.33 -1.233E+000 % 1.701E+001G 3.1E+003 10.60
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1.123E+001 92.59  1.105E+001 % 2.219E+001G 1.6E+012 558
TH-234 N 1 1.123E+001 6329 1.123E+001 % { 3.058E+001G 1.6E+012 4.82
-1.107E+000 111207 (.000E+0Q00 % 2.097E+001G 4 8E+003 13.64
. -1.107E+000 1408.00 0.000E+000 % 3.755E+000G 4 9E+003 21 .00
EU-152 TF 1 -1.107E+000 34429 -1.107E+000 % ( 4. 608E+000G 4.9E+003 2@.50
-1.107E+000 121.78 -2.187E-001 & 2.654E+000G 4.9E+003 2%58
-1.107E+000 778.92 1.910E+000 & 9.920E+000G 4.9E+003 1294
-1.107E+000 964.11  5.557E+000 % 1.433E+001G 4.9E+003 1‘51.61
AM-241 T 1 1.085E+000 59.54 1.085E+000 & ({ 3.576E+000G 1.6E+005 35.80
CS-134 TFI 1 1.04%E-001 604.71 1.049E-001 & 2.075E+000G 7.5E+002 97.62
1.049E-001 795.87 -1.013E-001 & 2.291E+000G 7.5E+002 85.53
1.049E-001 569.32 3.956E+000 & 1.058E+001G 7.5E+002 15.38
1.049E-001 801.85 -2.321E-001 % 1.907E+001G 7.5E+002 8.69
1.049E-001 563.24 -3.514E+000 % 2.043E+001G 7.5E+002 8.35
0.000E+000 1173.24 -5.144E-003 % 1.950E+000G 1.9E+003 99.90
CO60 TF 1 0.000E+000 1332.50 0.000E+000 % ( 2.230E+000G 1.9E+003 99.98
Analysis Codes:
% = Peak fails sensitivity test ? = Peak is too narrow
-~ = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range
( = This peak is used in the nuclide activity average P = Peakbackround subtraction . g
* = Peakis too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM . f{
A = Derived Average Activity E = Energy Duplication V ‘
'1 W
+ = Peak activity higher than counting uncertainty range ‘
I" = Peakis part of a muitiplet and this area went negative during deconvolution
= Peak identified, but first peak of this nuclide failed one or more qualification tests
= Calculated peak centroid is not close enough to the library energy centroid for positive identification

&

Nuclide Codes:

T = Thermal Neutron Activation = Fast Neutron Activation = Fission Product
P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = No MDA Calculation
Peak Codes:
G = Gamma Ray = X-Ray = Positron Decay
- 8 = Single - Escape D = Double - Escape = Key Line ‘
]
A = Notin Average 1L
o
,\ i}
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable
Nuclide Ba/sample Ba/sample 1 Sigma % 1.Sigma % Activity
I-131 < 1.546E-001 1.558E-001 185.77 185.79 1.020E+000
CS-134 < 1.049E-001 1.049E-001 562.60 562.61 2.075E+000
EU-154 < 1.254E+000 1.254E+000 309.31 309.33 1.405E+001
PB-210 < 1.450E+001 1.450E+001 88.68 88.77 4.491E+001
PB-212 2.351E+001 2.351E+001 8.43 8.94 3.146E+000
PB-214 < 1.427E+001 1.427E+001 8.22 8.71 2.826E+000
Bl-212 < 1.551E+001 1.551E+001 28.29 28.44 1.243E+001
"BE-7 < 1.715E+000 1.717E+000 169.64 169.66 1.028E+001
K-40 < 2.167E+002 2.167E+002 7.22 7.79 1 .862I":"¥G1
CO-60 < 580.85 580.85 2.230E+QQ.0
€s-137 5.224E+000 5.224E+000 14.29 14,58 1.185E+000
EU-152 < -1.107E+000 -1.107E+000 122.01 122.05 4.608E+000
EU-155 < 1.761E+000 1.761E+000 75.89 75.96 4.442E+000
TL-208 9.806E+000 9.807E+000 8.79 9.25 9.570E-001
‘-IERA-224 < ~5.452E+001 -5.453E+001 30.81 30.95 5.378E+001
Bl-214 1.336E+001 1.336E+001 10.27 10.67 1.950E+d60
AC-228 2.317E+001 2.317E+001 9.98 10.39 1.885E+000
PA-234M < 1.882E+001 1.882E+001 307.56 307.57 2.115E+002
U-235 < 2.443E-002 2.443E-002 9.375.96 9.375.96 7.956E+0‘b:0
AM-241 < 1.085E+000 1.085E+000 98.32 98.40 3.576E+0Q00
Pa-234 < 1.711E+000 1.711E+000 78.47 78.53 4.474E+G00
TH-234 < 1.123E+001 1.123E+001 80.43 80.51 3.058Ié+(}f§'1
_ # = All peaks for activity calculation had bad shape
h
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Total Activity ( 37.53 to 1,998.47 keV) 75.07 Bg/sample

Analyzed by:
| 403605

Reviewed by:

Supervisor

Laboratory: STL- St Louis
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Test Arerica St. Louis
GammaVision Report Writer Version 2.04.0 G53wW4.21 26-Dec-2007 2:41:27PM Page 1

DB Analysis ID: 33,038

Sample Description: 7360292_KEKDC1AC_F7L200260-003 -
Spectrum Filename: KEKDC1AC.An1 —

Acquisition Information

Start Time: 26-Dec-2007  2:09:34PM '
Live Time: 1800.00 — - Real Time: 1849.58
Dead Time: 2.68 %
Detector ID: 5 -
Detector System: Ge 5 SN/157 —
Calibration .
Description: Ge5 TunaCanCal_74139-334_05_08 07 —
Filename: C:\User\Calibrations\Ge5 calibrations\Ge5 TunaCanCal_74139-334_05_08_07.Clb
Energy Created: 28-Mar-2007 6:08:23PM Efficiency Created: 08-May-2007 3:55:34PM
Zero Offset; 0.272 keV Gain: 0.250 keV/Channel
Library 1 File: mmr06 short.lib — Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lio
Analysis Parameters
Start Channel: 150 for an energy of 37.74 keV |
Stop Channel: 8,000 for an energy of 2000.57 keV
Peak rejection level: 40.000 %
Activity Scaling Factor: 1.0000 / 1.0000 = 1.0000
Detection Limit Method: Nureg method 4.16
Sample Size: 1.00E+000
Additional random error: 0.0000
Additional systematic error: 0.0000
Fraction Limit: 0.0000%
Background Width: Average of three points
Corrections Status Comments
Decay Correct to Date: YES 26-Dec-2007 12:00:00PM
Decay During Acquisition: NO
Peaked Background Correction: YES Geb PBC table 11 26 07.Pbc
Absorption: NO
Geometry Correction: NO
Random Summing: NO
Energy Calibration Normalized Difference: 0.1807
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LOT# F7L200260

UNIDENTIFIED PEAK SUMMARY
Peak Centroid Background Net Area Intensity Uncertainty FWHM Suspected
Channel Energy Counts Counts Cis/Sec 1 8igma% keV Nuclide Code
298.21 7477 - 245.00 149.00 0.083 21.29 0.794 PB-214
307.24 77.02 168.67 253.33 0.141 10.67 0.882 PB-214
347.42 87.06 285.64 41.36 0.023 57.86 0.832 s
370.76 92.89 289.00 0.00 0.000 2445.40 1.040 S
2044.14 511.01 22.00 99.00 0.055 15.71 0.678 TL-208 S
s = Peak fails shape tests.
D = Peak area deconvoluted.
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Library Peak Centroid Background Net Areca Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts Cts/Sec 1.8igma% keV Code
PB-210 1 184.34 48.32 130.55 8.62 0.005 61.39 0.749 s
AM-241 1 236.74 58.41 146.31 15.28 0.008 93.89 0.761 8
TH-234 1 252.25 63.28 24275 13.20 0.007 80.42 0.764 8
EU-155 1 348.00 87.20 215.82 100.64 0.056 2292 0.788 8
TH-234 1 369.56 92.59 209.26 81.78 0.045 20.88 0.795 ]
U-235 1 372.61 93.35 147.00 -1.29 -0.001  -35208.41 0.795 sD
AC-228 1 372.61 93.35 147.00 63.53 0.035 3.80 0.795 sD
EU-155 1 420.05 105.20 123.10 11.34 0.006 141.55 0.808 S
EU-154 1 489.99 122.67 101.57 -3.89 -0.002 369.57 0.826 8
EU-152 1 494 44 123.79 74.82 -1.94 -0.001 634.19 0.824 C]
Pa-234 1 526.55 131.81 115.22 -0.28 0.000 5398.67 0.834 s
U-235 1 566.38 141.76 98.45 -2.45 -0.001 48601.42 0.847 S
U-235 1 655.49 164.02 112.11 18.20 0.01C 76.78 0.867 ]
U-235 1 820.80 205.32 83.23 5.49 0.003 238.78 0.809 s
PB-212 1 854.46 238.72 114.15 412.85 0.229 7.30 0.771
RA-224 1 960.37 240.19 46573 -117.27 -0.065 27.62 0.944
PB-214 1 967.01 241.85 91.67 92.33 0.051 2470 0.609 s
TL-208 1 1108.07 277.10 30.00 4400 0.024 3214 0.546 S
-131 1 1130.14 282.61 48.57 7.81 0.004 131.12 0.987 S
PB-214 1 1181.19 295.37 23.91 191.09 0.106 8.51 0.884 S
PB-212 1 1200.52 300.20 49.44 29.18 0.016 38.78 1.002
AC-228 1 1353.50 338.42 75.64 63.10 0.035 23.20 1.040
EU-152 1 1376.20 34410 50.88 -5.95 -0.003 174.56 1.045 S
PB-214 1 1407.55 351.93 47.21 279.79 0.155 7.64 0.999
1-131 1 1463.62 365.94 36.79 1.02 0.001 845.47 1.065 8
BE-7 1 1906.26 476.55 42.49 -7.57 -0.004 127.18 1.173 s
CS5-134 1 225195 562.85 32.74 -2.41 -0.001 341.98 1.252 s
CS-134 1 2277.45 569.32 26.65 -0.76 0.000 -44.30 1.258 sD
Pa-234 1 2278.06 569.47 32,90 -0.04 0.000 -133.03 1.268 sD
TL-208 1 2333.75 583.39 17.25 125.75 0.070 11.02 1.075
CS-134 1 2418.20 604.50 34.53 -4.59 -0.003 186.93 1.290 s
Bi-214 1 2438.16 609.49 18.73 212.27 0.118 7.95 1.287 s
I-131 1 2547.78 636.89 27.14 -0.24 0.000 311221 1.319 8
C8-137 1 2646.74 661.62 31.43 14.61 0.008 40.46 1.342 S
EU-154 1 2878.74 719.61 10.13 4.34 0.002 114.35 1.397 s
BI-212 1 2910.81 727.63 18.84 10.92 0.006 63.82 1.400 S
PA-234M 1 3081.04 770.18 27.70 -3.66 -0.002 210.08 1.434 S
EU-152 1 3118.03 779.43 16.74 -1.62 -0.001 365.84 1.445 s
Bl-212 1 3142.35 785.51 21.29 0.00 0.000 ©652.59 1.451 s
CS-134 1 3180.81 785.12 16.17 10.75 0.006 61.04 1.460 ]
CS-134 1 3208.61 802.07 17.78 3.82 0.002 164,10 1.465 s
TL-208 1 344459 861.07 217 19.83 0.011 28.05 0.597 s
EU-154 1 3493.24 873.23 0.00 0.00 0.000 100.00 1.527 S
Pa-234 1 3520.50 880.05 16.48 4.39 0.002 139.31 1.533 £
Pa-234 1 3529.09 882.19 25.42 -2.87 -0.002 255.64 1.535 s
AC-228 1 3645.91 911.40 14.94 80.20 0.045 13.08 1.559
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Pa-234 1 3785.82 946.38 10.50 -0.89 0.000 708.36 1.588 s
EU-152 1 3856.77 964.12 38.12 1.80 0.001 47117 1.603 S
AC-228 1 3877.26 969.24 23.00 23.81 0.013 35.08 1.607 8
EU-154 1 3992.53 998.07 19.12 -2.83 -0.002 218.80 1.630 s
PA-234M 1 4005.78 1001.38 22.37 KRk 0.002 215.74 1.633 s
EU-154 1 4018.02 1004.44 26.51 0.31 0.000 2347.98 1.637 s
EU-152 1 4432.61 1108.11 12.82 -0.24 -0.000 2152.64 1.723 . s
Bl-214 1 4482.90 1120.68 0.00 89.00 0.049 10.60 0.464 S
CO-60 1 4686.86 1171.89 23.73 0.32 0.000 2172.79 1.772 s
EU-154 1  5099.41 1274.86 18.51 324 0.002 195.57 1.850 S
CO-60 1 5316.99 1329.28 8.61 -0.49 0.000 856.95 1.894 $
EU-152 1 5654.29 1413.65 3.24 0.10 0.000 2490.08 1.950 $
K-40 1 584473 1461.29 0.00 225.00 0.125 6.67 1.778
Bl-214 1 7059.05 1765.10 7.95 26.35 0.015 22.54 2.196 $
s = Peak fails shape tests.
D = Peak area deconvoluted.
A = Derived Aveage Activity.
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Average Peak
Nuclide Library Activity Energy Activity Analysis MDA Value
Name _ Code Ysed Bocquerels *&¥ Becquerels Code Becquerels Sede Comments
CS-137 TFI 1 9.329E-001 66166  9.329E-001 % ( P 1.842E+000G 1.1E+004 85.21
AM-241 T 1 8.691E-001 5954 8.691E-001 % ( P 3.361E+000G 1.6E+005 35.90
EU-155 T F I 1 8.404E-001 105.31  8.404E-001 % ( 4.034E+000G 1.8E+003 21.20
8.404E-001 8654  5444E+000 * 3.849E+000G 1.8E+003 30.70
TL-208 F N 1 7.266E+000 58302 7.266E+000 ( P 1.275E+000G 7.0E+002 84.50
7.266E+000 277.28 1.741E+001 * 1.259E+001G 7.0E+002 6.31
7.266E+000 860.56 1.081E+001 + 5.216E+000G 7.0E+002 1242
-6.813E-001 964.11  9.660E-001 % 1.620E+001G 4 9E+003 14.681
-6.813E-001 1112.07 -1.444E-001 % 1.185E+001G 4. 8E+003 13.64
-8.813E-001 1408.00 4.958E-002 % 5.341E+000G 4.9E+003 21.00
EU-152 T F 1 -6.813E-001 34429 -6.813E-001 % { 4.119E+000G 4 9E+003 26.50
-6.813E-001 121.78 -1.081E-001 % 2.351E+000G 4.9E+003 28B.58
-6.813E-001 778.92 -7.806E-001 & 1.050E+001G 49E+003 12.94
RA-224 N 1 -6.332E+001 24099 -6.332E+001 ( 5.576E+001G 7.0E+002 4.10
PB-210 1 6.327E+000 46.54 6.327E+000 % ( P 4.109E+001G 8.1E+003 4.25
5.446E+000 78551  0.000E+000 % 1.383E+002G 7.0E+002 1.10
Bl-212 N 1 5.446E+000 727.33 5446E+000 % ¢ 1.144E+001G 7.0E+002 11.82
CoO60 TF 1 -4745E-002 133250 -4.745E-002 % ( 1.583E+000G 1.9E+003 99.98
-4.745E-002 1173.24  2.772E-002 % 2.214E+000G 1.9E+003 99.90
(-131 TFI 1  4.001E-002 36448 4.001E-002 & ( 1.213E+000G 8.0E+000 81.70
4.001E-002 284.30 3.248E+000 % 1.463E+001G 8.0E+000 6.14
4.001E-002 636.97 -1.743E-001 % 1.983E+001G 8.0E+000 7.17
U-235 N 1 -3.601E-001 14379 -3601E-001 & ( P 7.203E+000G 2.6E+011 10.96
-3.601E-001 205.33 2.142E+000 % 1.764E+001G 26E+011  5.01
-3.601E-001 163.38 6;084E+000 % P 1.740E+001G 2.6E+011 5.08
-3.601E-001 93.35 -3.601E-001 | 1.647E+001X 2.6E+011  5.81
BE-7 NPC 1 -2.944E+000 477.60 -2.944E+000 % ( 1.287E+001G 5.3E+001 10.52
PA-234M N 1 2.935E+001 1001.00 2935E+001 % { 2.263E+0026G 1.6E+012 .84
2.935E+001 766.41 -7.658E+001 & 5.701E+002G 16E+012 .29
Pa-234 N 1 -2.464E-002 131.29 -2.464E-002 % (¢ 4.618E+000G 1.6E+012 18.00
-2.464E-002 56947 -2.464E-002 % 1.717E+001G 1.6E+012 8.20
-2.464E-002 946.02 -4.865E-001 % 1.271E+001G 1.6E+012 13.40
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-2.464E-002 883.24 -2.085E+000 % 1.888E+001G 1.6E+012 9.60
-2.464E-002 880.53 5.043E+000 % 2.486E+001G 1.6E+012 6.00

PB-214 N 2.450E+001 35193  2.306E+001 (P 2.862E+000G 5.8E+005 37.60
2.450E+001 295.09 2613E+001 @ ( P 3.486E+000G 5.8E+005 19.30
2.450E+001 242.00 2.761E+001 { 1.415E+001G 5.8E+005 7.43

CS-134 TFI -2.370E-001 604.71 -2.370E-001 % ( 1.553E+000G 7.5E+002 97.62
-2.370E-001 795.87 7.983E-001 % 1.592E+000G 7.5E+002 85.53
-2.370E-001 589.32 -2.370E-001 % 8.322E+000G 7.5E+002 15.38
-2.370E-001 801.95 2.812E+000 % 1.644E+001G 7.5E+002 8.69
-2.370E-001 56324 -1.367E+000 % 1.667E+001G 7.5E+002 8.35

Bl-214 N 2277E+001 60931 2.336E+001 @ ( P 2.518E+000G 5.8E+005 486.09
2.277E+001 112029 4.842E+001 + 4.092E+000G 5.8E+005 15.10
2.277E+001 176449 2.10;1 E+001 ? ( P 1.263E+001G 5.8E+005 15.40

K-40 N 2.199E+002 1460.83  2.199E+002 ( 7.204E+000G 4.7E+011 1087

PB-212 N 2.114E+001 238.63 2.094E+001 (P 2.662E+000G 7.0E+002 43.30
2114E+001 300.03  2.383E+001 ? ¢ 2.897E+001G 7.0E+002 3.28

AC-228 N 1.847E+001 91116  1.961E+001 ( 5.067E+000G 21E+003 29.00
1.847E+001 968.97 1.017E+001 - 1.070E+001G 2.1'E+003 17.46
1.847E+001 33832 1.570E+001 * ¢ 1.076E+001G 21E+003 12.01
1.847E+001 93.35 1.847E+001 + 1.721E+0MG A 2.1E+003 5.56

TH-234 N 1.522E+001 6329 5349E+000 * ( P 3.051E+001G 1.6E+012 4.82
1.5622E+001 9259 2.374E+001 * ( P 2.035E+001G 1.6E+012 5.58

EU-154 T F I 0.000E+000 873.23  0.000E+000 & ( 4. 115E+000G 31E+003 12.27
0.000E+000 12310 A1 .492E-001 % 1.903E+000G 31E+003 4079
0.000E+000 127454 8.687E-001 & 6.024E+000G 3.1E+003 35.19
0.000E+000 723.36 1.258E+000 % 5.088E+000G 3.1E+003 20.22
0.000E+000 1004.77 1.326E-001 % 1.138E+001G 31E+003 18.01
0.000E+000 996.33 -2.110E+000 % 1.661E+001G 3.1E+003 10.60

Analysis Codes: o

% = Peak fails sensitivity test ? = Peakis too narrow

- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range

{ = This peakis used in the nuclide activity average P = Peakbackround subtraction

* = Peakis too wide, but only one peak in library @ = Peakis too wide at FW25M, but OK at FWHM

A = Derived Average Activity E = Energy Duplication

+ = Peak activity higher than counting uncertainty range

! = Peak is part of a mulliplet and this area went negative during de.convolution

$ = Peakidentified, but first peak of this nuclide failed one or more qualiﬁca'tion tests
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& = Calculated peak centroid is not close encugh to the library energy centroid for positive identification

Nuclide Codes:

T = Thermal Neutron Activation F = Fast Neutron Activation ! = Fission Product

P = Photon Reaction N = Naturally Occurring Isatope C = Charged Particle Reaction
M = No MDA Calculation

Peak Codes:

G = Gamma Ray X = X-Ray P = Positron Decay

8 = Single - Escape D = Double - Escape K = KeylLine

A = Notin Average
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable

Nuclide Ba/sample Ba/sample 1 Sigma % 1.8igma % Activity

BE-7 # -2.944E+000 -2.947E+000 127.16 127.19 1.287E+001
K-40 2.199E+002 2.199E+002 6.67 7.28 7.204E+000
CO-60 # -4.745E-002 -4.745E-002 856.95 856.95 1.583E+000
t-131 # 4.001E-002 4.032E-002 845.47 845.47 1.213E+000
CS-134 # -2.370E-001 -2.370E-001 186.93 186.95 1.553E+000
EU-154 # 100.00 100.04 4.115+000
CS-137 # 9.329E-001 9.329E-001 57.77 57.84 1.842E+000
EU-152 # -6.813E-001 -6.813E-001 174.56 174.58 4. 119e+000
EU-155 # 8.404E-001 8.404E-001 141.55 141.59 4.034E+000
TL-208 7.266E+000 7.266E+000 11.35 11.71 1.275E+000
Bl-214 2.277E+001 2.277E+001 8.20 8.69 2.518E+000
RA-224 # -6.332E+001 -6.332E+001 27.62 27.78 5.576E+001
AC-228 # 1.847E+001 1.847E+001 13.08 13.39 5.067£+000
TH-234 # 1.522E+001 1.522E+001 26.72 26.97 3.051E+001
PA-234M # 2.935E+001 2.935E+001 215.74 215.75 2.263E+002
U-235 # -3.601E-001 -3.601E-001 97.769.03 97.769.03 7.203E+000
PB-210 # 6.327E+00C0 6.327E+000 184.39 184.43 4.109E+001
PB-212 2.114E+001 2.114E+001 7.42 8.00 2.662E+000
PB-214 2.450E+001 2.450E+001 7.78 8.29 2.862E+000
BI-212 # 5.446E+000 5.447E+000 63.82 63.89 1.144E+001
Pa-234 -2.484E-002 -2.464E-002 5.398.67 5.398.67 4.618E+000
AM-241 # 8.691E-001 8.691E-001 114.24 114.31 3.361E+000

# = All peaks for activity calculation had bad shape
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Total Activity ( 37.74 to 2,000.57 keV) 295.61 Bg/sample

Analyzed by: 403605

Laboratory: STL- St Louis
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Test Anerica St. Louis
Gamma\Vision Report Writer Version 2.04.0 G53W4.21 26-Dec-2007 2:41.20PM Page 1

DB Analysis |D; 33,037

Sample Description: 7360292_KEKDE1AC_F7L200260-004 -
Spectrum Filename: KEKDE1AC.An1 .

Acquisition Information

Start Time: 26-Dec-2007  2:10:01PM
Live Time: 1800.00 Real Time: 1820.80
Dead Time: 114 %
Detector iD: 7 —
Detector System: Ge 7 SN/154 —
Calibration
Description: Ge7 Tunacan 74139_334 01_16_07
Filename: C:\UsenCalibrations\Ge7 calibrations\Ge7 Tunacan 01_16_07.Clb
Energy Created: 16-Jan-2007 4:24:37PM Efficiency Created: 16-Jan-2007 4:27:00PM
Zero Qffset: 0.231 keV Gain: 0.250 keV/Channel
Library 1 File; mmrQ6 short.lib - Library based peak stripping used.
Library 2 File: ' Null.Lib
Library 3 File; Null.Lib

Analysis Parameters

Start Channel: 150 for an energy of 37.72 keV
Stop Channel; 8,000 for an energy of 2000.15 keV
Peak rejection level: 40.000 %
Activity Scaling Factor: 1.0000/ 1.0000 = 1.0000
Detection Limit Method: Nureg method 4.16
Sample Size: 1.00E+000
Additional random error: 0.0000
Additional systematic error: 0.0000
Fraction Limit: 0.0000%
Background Width: Average of three points
Corrections Status Comments
Decay Correct to Date: YES 26-Dec-2007 12:00:00PM —
Decay During Acquisition: NO
Peaked Background Correction: YES Ge7 PBC table 11 26 07.Pbc  —
Absorption: NO
Geometry Correction: NO
Random Summing: NO
Energy Calibration Nermalized Difference: 0.0728
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UNIDENTIFIED PEAK SUMMARY
Peak Centroid Background Net Area Intensity Uncertainty FWHM Suspected
Channel Enerqy Counts Counts Cts/Sec 1 Sigma% keV Nuclide Code
298.11 74.74 268.33 202.67 0.113 16.34 0.762 PB-214
307.29 77.04 291.83 291.17 0.162 12.90 0.709 PB-214
347.84 87.17 136.83 147.17 0.082 13.94 1.321 Bl-207 S
358.54 89.85 156.00 79.00 0.044 25.03 0.812 PB-214
835.52 209.07 99.69 56.31 0.031 28.40 0.923 AC-228 8
1179.92 295.15 176.80 29.20 0.016 67.01 1.198 s
1406.83 351.87 27142 51.58 0.029 47.27 1.433 $
s = Peak fails shape tests.
D = Peak area deconvoluted.
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts Cts/Sec 1 Sigma% keV Code
PB-210 1 185,59 46.62 176.96 12.57 0.007 50.45 0.832
AM-241 1 239.34 60.05 26424 7.05 0.004 328.31 0.846 s
TH-234 1 251.69 63.14 293.52 28.85 0.016 49.19 0.850 s
EU-155 1 345.32 86.54 355.76 4.97 0.003 539.11 0.874 s
TH-234 1 370.77 92.90 332.61 49.25 0.027 33.94 0.881 s
AC-228 1 372.56 93.35 24597 75.98 0.042 2.28 0.882 sD
U-235 1 372.56 93.35 24597 472 0.003 45.63 0.882 sD
EU-155 1 42022 105.26 185.98 22.00 0.012 90.22 0.894 E
EU-152 1 487.23 122.01 194,27 -0.71 0.000 2779.00 0.912
EU-154 1 488.91 122.43 184.26 -16.01 -0.009 122.45 0.813
Pa-234 1 518.84 129.91 199.84 -24.29 -0.013 84.77 0.922 $
1J-235 1 574.85 143.91 199.45 8.88 0.005 227.41 0.835 s
U-235 1 652.60 163.35 137.57 17.24 0.010 99.21 0.955 8
U-235 1 823.82 206.14 127.56 12.53 0.007 130.60 0.999 s
PB-212 1 954.39 238.78 158.88 671.13 0.373 5.93 1.131
RA-224 1 959.98 240.18 686.33 -154.31 -0.086 25.32 1.036 s
PB-214 1 968.53 241.82 37546 -0.53 0.000 5153.90 1.037 s
TL-208 1 1109.10 277.45 90.93 25.09 0.014 57.35 1.074 s
-131 1 1136.69 284.35 101.89 -10.87 -0.006 134.83 1.081 s
PB-214 1 1180.21 295.23 53.47 148.30 0.082 10.77 1.092 s
PB-212 1 1198.21 299.72 31.17 73.83 0.041 18.83 1.027 s
AC-228 1 1352.53 338.30 64.49 100.77 0.056 15.04 1.136 s
EU-152 1 1375.58 344.06 54.03 -0.99 -0.001 1058.61 1.142 5
PB-214 1 1407.24 351.97 7222 229.87 0.128 8.28 1.150 s
I-131 1 1457.07 364.43 58.39 -4.83 -0.003 228.43 1.163 5
BE-7 1 1913.27 478.46 32.97 14.19 0.008 63.10 1.277
CS-134 1 2251.25 562.94 35.26 -0.44 0.000 1919.10 1.363 S
CS-134 1 2276.76 569.32 38.12 -0.04 0.000 -35.42 1.369 sD
Pa-234 1 2277.35 569.47 38.12 -3.58 -0.002 -130.43 1.369 sD
TL-208 1 2332.49 583.25 16.91 206.09 0.114 8.21 1.500 s
CS-134 1 2411.04 602.89 4314 -0.26 0.000 3552.56 1.403 s
Bl-214 1 2436.70 609.30 32.13 217.87 0.121 9.43 1.506
-131 1 2540.91 635.35 37.91 -5.36 -0.003 167.96 1.435 3
C8-137 1 2646.48 661.74 41.24 29.72 0.017 34.65 1.459 s
EU-154 1 289287 723.33 48.36 -3.38 -0.002 29575 1.518 s
Bl-212 1 2909.13 727.40 34.43 20.24 0.011 46.64 1.523 s
PA-234M 1 3066.74 766.80 44 .98 -5.30 -0.003 184,20 1.561 s
EU-152 1 3112.95 778.35 36.29 -1.85 -0.001 522.47 1.673 3
Bl-212 1 3141.11 785.39 28.94 8.85 0.005 92.29 1.678 s
CS-134 1 318047 785.23 25.70 5.00 0.003 150.28 1.589 3
CS-134 1 3213.24 803.42 26.06 -1.92 -0.001 382.86 1,698 8
TL-208 1 3443.43 860.96 22.99 11.97 0.007 63.59 1.650 8
EU-154 1 3492.18 873.15 18.55 547 0.003 119.33 1.662 s
Pa-234 1 3526.90 881.83 23.30 0.11 0.000 6152.98 1.668 s
Pa-234 1 3532.30 883.18 24.08 2.83 0.002 252.18 1.672 s
AC-228 1 3644.66 911.27 17.62 86.44 0.048 12.76 1.698 s
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Pa-234 1 3783.68 946.02 35.18 0.00 0.000 838.77 1.731 $
EU-152 1 3857.82 964.55 50.46 20.71 0.012 53.25 1.748 s
AC-228 1 3876.86 969.34 46.86 4529 0.025 26.03 1.752 $
EU-154 1 3975.64 9¢4.01 16.66 0.08 0.000 6833.83 1,778 8
PA-234M 1 4005.70 1001.52 24 80 245 0.001 294.40 1.782 s
EU-154 1 4021.91 1005.57 28.61 -4.27 -0.002 183.28 1.785 8
EU-152 1 4468.76 1116.78 17.92 -0.35 0.000 1716.06 1.884 ]
Bl-214 1 4481.68 1120.51 0.00 86.00 0.048 10.78 0.617 S
CO-60 1 4692.13 1173.13 24.19 6.64 0.004 111.67 1.939 s
EU-154 1 5104.95 1276.33 21.79 1.26 0.001 530.45 2.030 S
CC-60 1 5329.63 1332.50 17.83 0.00 0.000 597.22 2.081 S
EU-152 1 5628.44 1407.21 16.32 5.50 0.003 112.36 2.147 S
K-40 1 5843.14 1460.88 0.00 325.00 0.181 5.65 2.016
Bl-214 1 7055.66 1764.04 476 16.98 0.009 30.32 2.447 5
s = Peak fails shape tests.
D = Peak area deconvoluted.
A = Derived Aveage Activity.
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Average Peak
Nuglide Library Activity Energy Activity Analysis MDA Value
Name __ Code Used Becguerels k¥ Becquerels Code Becquerels Sode Comments
CS-134 TFI 1 -9.971E-003 604.71 -9.971E-003 % ( 1.269E+000G 7.5E+002 97.62
-9.971E-003 795.87  2.756E-001 % 1.452E+000G 7.5E+002 85.53
-9.971E-003 568.32 -9.971E-003 & 7.213E+000G 7.5E+002 15.38
-9.971E-003 801.95 -1.049E+000 & 1.448E+001G 7.56E+002 8.69
-9.971E-003 563.24 -1.835E-001 & 1.270E+001G 7.5E+002 8.35
U-235 N 1 9.472E-001 14379  9.472E-001 % ( 7.308E+000G 26E+011 10.96
9.472E-001 205.33 3.568E+000 % 1.576E+001G 26E+011 5.1
9472E-001 163.38 4.190E+000 % 1.395E+001G 26E+011  5.08
9.472E-001  ©3.35  9.472E-001 % 1.521E+001X 26E+011 581
TL-208 F N 1 8.778E+000 583.02 8.778E+000 @ ( P 9.315E-001G 7.0E+002 84.50
8.778E+000 277.28 7.268E+000 % 1.366E+001G 7.0E+002 6.31
8.778E+000 860.56 4.862E+000 & 1.017E+001G 7.0E+002 12.42
TH-234 N 1 8.755E+000 63.29 B8.755E+000 % ( P 2.505E+001G 1.6E+012. 4.82
8.755E+000  82.59 1.031E+001 % P 1.836E+001G 1.6E+012 5.58
EU-152 TF 1 -8.288E-002 34429 -8.288E-002 & ( 3.106E+000G 4.9E+003 26.50
-8.288E-002 121.78 -2.801E-002 % 2.670E+000G 4 9E+003 28.58
-8.288E-002 778.92 -5.901E-001 % 1.102E+001G 4.9E+003 12.94
-8.288E-002 964.11  7.881E+000 % 1.363E+001G 4.9E+003 14.61
-8.288E-002 1112.07 -1.615E-001 % 1.034E+001G 4 9E+003 13.64
-8.288E-002 1408.00 2.027E+000 % 7.944E+000G 4 9E+003 21.Q0
PB-210 N 1 7.506E+000 46.54 7.50BE+000 % ( P 3.863E+001G 8.1E+003 4.25
Bl-212 N 1 T7.475E+000 727.33 7.475E+000 % 1.110E+001G 7.0E+002 11.82
7.475E+000 785.51  3.753E+001 % 1.178E+002G 7.0E+002 1.10
RA-224 N 1 -6.094E+001 24099 -6.094E+001 & ¢ 4 929E+001G 7.0E+002 4.10
BE-7 NPC 1  4.058E+000 477.60 4.058E+000 % ( 8.430E+000G 5.3E+001 10.52
AM-241 T 1 3.045E-001 59.54 3.045E-001 & ¢ 3.390E+000G 1.6E+005 35.90
PB-Z'Q N 1 2.489E+001 238.83 2.489E+001 ( P 2.279E+000G 7.0E+002 43.30
2.489E+001 300.03 4.418E+001 * 1.719E+001G 7.0E+002 3.28
K-40 N 1 2.441E+002 1460.83 2.441E+002 ( 5.5636E+000G 47E+011 10.67
2.276E+000 123.10 -4.431E-001 & 1.825E+000G 3.1E+003 40.79
2.276E+000 1274.54  2.541E-001 & 4.923E+000G 31E+003 35.19
2.276E+Q00 723.36 -7.269E-001 & 7.546E+000G 3.1E+003 20.22
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2.276E+000 1004.77 -1.366E+000 % 8.821E+000G 3.1E+003 18.01
2.276E+000 996.33 4.561E-002 % 1.172E+001G 3.1E+003 10.60
EU-154 T F I 2.276E+000 87323 2.276E+000 % ( 8 482E+000G 31E+003 12.27
Bl-214 N 1.769E+001 609.31 1.769E+01 { 2.365E+000G 5.8E+005 46.09
1.769E+001 1120.29  3.602E+001 + 3.087E+000G 5.8E+005 15.10
1.769E+001 1764.49  1.059E+001 - 8.031E+000G 5.8E+005 15.40
PA-234M N 1.680E+001 1001.00  1.680E+001 % ¢ 1.777E+002G 1.6E+012 .84
1.680E+001 766.41 -8.231E+001 % 5.276E+002G 1.6E+012 29
AC-228 N 1.693E+001 911.16  1.579E+001 { 4.067E+000G 21E+003 29.00
1.693E+001 968.97  1.448E+001 ( 1.106E+001G 2.1E+003 17.46
1.593E+001 338.32 1.838E+001 @ ( 7.321E+000G 2.1E+003 12.01
1.593E+001 93.35 1.593E+001 | 1.589E+001G 21E+003 5.56
Pa-234 N -1.639E+000 131.29 -1.538E+000 & ( 4.345E+000G 1.6E+012 18.00
-1.639E+000 569.47 -1.539E+000 & 1.353E+001G 16E+012  8.20
-1.539E+000 946.02  0.000E+000 % 1.238E+001G 1.6E+012 13.40
-1.539E+000 883.24 1.521E+000 % 1.374E+001G 1.6E+012 9.60
-1.539E+000 880.53 9.622E-002 % 2.161E+001G 16E+012 6.00
PB-214 N 1.422E+001 351.93  1.389E+001 * ( 2.557E+000G 5.8E+005 37.60
1.422E+001 29509 1.488E+001 * ( 3.685E+000G 5.8E+005 19.30
1.422E+001 24200 -1.163E-001 % 2.034E+001G 58E+005 7.43
CS-137 TFI 1.403E+000 66166  1.403E+000 * ( 1.540E+Q00G 1.1E+004 85.21
1-131 TFI -1.387E-001 36448 -1.387E-001 % ( 1.101E+000G 8.0E+000 81.70
-1.387E-001 28430 -3.309E+000 % 1.8153E+001G 8.0E+000 6.14
_ -1.387E-001 636.97 -2.811E+000 & 1.704E+001G 8.0E+00C 7.17
EU-155 T F I 1.175E+000 105.31 1.175E+000 * ¢ 3.540E+000G 1.8E+003 21.20
1.175E+000 86.54 1.941E-001 % 3.542E+000G 1.8E+003 30.70
Cco60 TF 0.000E+000 1332.50 0.000E+000 % ( 1.650E+000G 1.9E+003 99.98
0.000E+000 1173.24 4.378E-001 % 1.689E+Q000G 1.9E+003 99.90
Analysis Codes:
% = Peak fails sensitivity test ? = Peakis too narrow
- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range
{ = This peakis used in the nuclide activity average P = Peakbackround subtraction
* = Peakis too wide, but only one peak in library _ @ = Peak is too wide at FW25M, but OK at FWHM
A = Derived Average Activity E = Energy Duplication
+ = Peak activity higher than counting uncertainty range 7
! = Peak is part of a muitiplet and this area went negative during deconvolution
$ = Peakidentified, but first peak of this nuclide failed one or more qualification tests
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& = Calculated peak centroid is not close enough to the library energy centroid for positive identification

Nuclide Codes:

T = Thermal Neutron Activation F = Fast Neutron Activation | = Fission Product

P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = No MDA Calculation

Peak Codes:

G = Gamma Ray X = X-Ray P = Positron Decay

§ = Single - Escape D = Double - Escaps K = KeylLine

A = Notin Average
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable
Nuclide Ba/sample Ba/sample 1 Sigma % 1 8Sigma % Activity
BE-7 # 4.058E+000 4.063E+000 63.10 63.17 8.430E+000
K-40 2.441E+002 2.441E+002 5.55 6.27 5.536E+000
CO-60 # 597.22 597.23 1.650E+000
1-131 # -1.387E-001 -1.398E-001 228.43 228.45 1.101E+Q00
CS-134  # -9.971E-003 -9.972E-003 3.5652.56 3.552.56 1.269E+000
CS-137 # 1.403E+000 1.403E+000 35.52 35.64 1.540E+000
EU-185  # 1.175E+000 1.175E+000 90.22 90.28 3.540E+000
TL-208 # 8.778E+000 8.779E+000 8.31 8.79 9.315E-001
PB-210 # 7.506E+000 7.506E+000 147.18 147.24 3.863E+001
PB-212 2.489E+001 2.490E+001 6.01 6.71 2.279E+000
PB-214 # 1.422E+001 1.422E+001 6.83 7.40 2.557E+000
RA-224  # -6.094E+001 -6.095E+001 25.32 25.50 4.929E+001
AC-228 # 1.593E+001 1.593E+001 10.89 11.26 4.067E+000
Pa-234 # -1.539E+000 -1.539E+000 84.77 84.82 4.345E+000
U-235 # 9.472E-001 9.472E-001 227.41 227.43 7.309E+000
AM-241 # 3.045E-001 3.045E-001 328.31 328.33 3.390E+000
EU-152 # -8.288E-002 -8.288E-002 1.058.61 1.058.61 3.106E+000
EU-164  # 2.276E+000 2.276E+000 119.33 119.36 9.482E+000
Bl-212 # 7.475E+000 7.475E+000 46.64 46.73 1.110E+0Q01
Bi-214 1.769E+001 1.769E+001 9.52 9.95 2.365E+000
TH-234 # 8.755E+000 8.755E+000 84.57 84.65 2.505E+001
PA-234M # 1.680E+001 1.680E+001 294.40 294.42 1.777E+002
# = All peaks for activity calculation had bad shape

LOT#

F7L200260

160 of 303




GammaVision Report Writer G53W4.21 26-Dec-2007 e StAMAM apagk. 9 Loui s

Total Activity ( 37.72 to 2,000.15 keV) 295.47 Bg/sample

Analyzed by: 403605

Laboratory: Test America
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Test Anerica St.” Louis
GammaVision Report Writer Version 2.04.0 G53wW4 .21 26-Dec-2007 3:17:07PM Page 1
DB Analysis ID: 33,039
Sample Description: 7360292_KEKDK1AC_F7L200260-005 —
Spectrum Filename; KEKDK1AC.AN1 o
Acquisition Information
Start Time: 26-Dec-2007  2:46:25PM
Live Time: 1800.00 - Real Time: 1810.80
Dead Time: 0.60 %
Detector ID: 1 ~
Detector System: Ge 1 SN/242 _—
Calibration _—
Description: Ge1 Tunacan 74139-334 1_15_07
Filename: C:\Usen\Calibrations\Ge1 calibrations\Ge1 Tunacan polynomial 01_15_07.Clb
Energy Created: 15-Jan-2007 5:43:37PM Efficiency Created: 15-Jan-2007 5:44:16PM
Zera Offset: 0.212 keV Gain: 0.250 keV/Channel
Library 1 File: mmr06 short.lib - Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.71 keV
Stop Channel: 8,000 for an energy of 1999.84 keV
Peak rejection level: 40.000 %
Activity Scaling Factor: 1.0000 / 1.0000 = 1.0000
Detection Limit Method: Nureg method 4.16
Sample Size: 1.00E+000
Additional random error: 0.0000
Additional systematic error: 0.0000
Fraction Limit: 0.0000%
Background Width: Average of three points
Corrections Status Comments
Decay Correct to Date: YES 26-Dec-2007 12:00:00PM -
L Decay During Acquisition: NO _
Peaked Background Correction: YES Ge1 PBC table 11_26 07.Pbc
Absorption: NO
Geometry Correction: NO
Random Summing: NO
Energy Calibration Normalized Differe 0.1020
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UNIDENTIFIED PEAK SUMMARY
" Peak Centroid Background Net Area Intensity  Uncertainty FWHM  Suspected
Channel Energy Counts Counts Cts/Sec 1. Sigma% keV Nuclide Code
© 208.71 74.89 426.00 242.00 0.134 1823 0944  PB-214
307.64 7713 376.83 368.17 0.205 11.96 0.794 PB-214
347.85 87.18 199.33 159.67 0.089 14.80 0.971 PB-214 s
359.21 90.02 133.83 12517 0.070 17.94 0.888 PB-214 sM
741.92 185.70 126.67 127.33 0.071 20.10 0.750 U-235 8
. 1179.56 295.11 228.87 6.13 0.003 351.24 1.026
1309.72 327.65 50.67 49.33 0.027 32.71 0.736 AC-228 s
1352.76 338.41 219.72 48.28 0.027 45.74 1.061 s
1406.24 351.78 329.94 10.06 0.006 257.20 1.006
1850.17 462.75 17.00 58.00 0.032 19.13 0.539 CS-138 '8
2041.49 510.58 24.67 184.33 0.102 10.31 0.937 TL-208 s
'3643.95 911.15 150.29 2371 0.013 75.95 1.175 8
' g
s = Peak fails shape tests.
D = Peak area deconvoluted. i
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts  Cts/Sec 1. Sigma% keV  Code
PB-210 1 184.80 46.41 162.79 77.21 0.043 24.53 0.738 S
AM-241 1 237.26 59.53 272.70 10.34 0.006 227.98 0.824 S
TH-234 1 252.78 63.41 231.90 74.10 0.041 25.38 0.754 s
EU-155 1 345.31 86.54 395.76 -6.03 -0.003 468.71 0.849 S
TH-234 1 37146 93.08 269.01 132.99 0.074 18.02 0.896 s
AC-228 1 372.54 93.35 243.56 100.45 0.056 1.94 0.858 sD
U-235 1 372.54 93.35 243.56 -6.55 -0.004 -531.42 0.855 ~sD
EU-155 1 420.06 105.23 214.85 31.51 0.018 68.16 0.866 s
EU-154 1 483.49 121.09 110.72 1.49 0.001 1003.52 0882 s
EU-152 1 487.71 122.14 24469 -33.40 -0.019 68.46 0.881 .8
Pa-234 1 523.66 131.13 346.76 -24.28 -0.013 110.33 0.890 = .8
U-235 1 574.19 143.76 252,76 -12.10 -0.007 269.22 0.901 '8
u-235 1 652.51 163.34 158.82 14.97 0.008 101.15 0.919 s
U-235 1 §19.68 205.14 186.65 415 0.002 308.10 0.957 s
PB-212 1 952.98 238.46 162.25 671.75 0.373 5.14 1.075
RA-224 1  958.66 239.88 837.44 211147 -0.117 20.57 0.989 s
PB-214 1 965.82 241.67 203.25 63.03 0.035 30.70 0.990 S
TL-208 1 1107.38 277.06 75.25 36.01 0.020 37.93 1.021 s
I-131 1 1137.16 284.51 92.24 -5.02 -0.003 274.15 1.028 s
PB-214 1 1179.56 295.11 103.96 164.67 0.091 10.96 1.037 '
PB-212 1 1198.99 299.96 76.67 74.33 0.041 28.38 0.8310 s
AC-228 1 1352.07 338.23 94.22 142.52 0.079 12.25 1.076 S
EU-152 1 1375.34 344.05 73.87 -10.07 -0.006 124.76 1.081 s
PB-214 1 1408.26 351.78 70.01 278.29 0.155 6.94 1.088 .
-131 1 145541 364.07 72.79 -6.69 -0.004 184.35 1.099 s
BE-7 1 191412 478.74 34.70 6.32 0.004 137.68 1.198 s
CS-134 1 225153 563.09 48.28 221 -0.001 449.01 1.273 s
CS-134 1 2276.47 569.32 34.28 -2.55 -0.001 -45.39 1.278 "'§ D
Pa-234 1 2277.07 569.47 34.55 -4.39 -0.002 -198.32 1.278 sD
TL-208 1 2331.25 583.02 29.58 262.42 0.146 7.36 1.229
CS-134 1 2426.28 606.77 72.24 -15.53 -0.009 81.45 1.309 s
Bl-214 1 2436.03 609.21 21.63 220.38 0.122 7.15 1.215 s
1-131 1 254326 636.01 32.56 -1.05 -0.001 776.70 1.337 s
Cs-137 1  2644.92 661.42 37.62 18.82 0.010 51.54 1.358 s
EU-154 1 2891.83 72317 64.97 -7.80 -0.004 150.48 1.411 S
Bl-212 1 2908.02 727.19 48.83 38.85 0.022 30.08 1.414 s
PA-234M 1 3063.98 766.18 51.66 -0.24 0.000 4171.95 1.447 S
EU-1562 1 3113.51 778.56 36.64 -4.75 -0.003 186.11 1.458 s
Bl-212 1 3141.32 785.51 62.34 0.00 0.000 1116.60 1.463 s
CS-134 1 3179.12 794.96 30.65 14.84 0.008 58.79 1.472 S
CS-134 1 3201.76 800.62 32.47 -3.33 -0.002 248.19 1.477 s
TL-208 1  3440.69 860.34 5.83 73.17 0.041 14.53 0.720 s
EU-154 1 3496.03 87417 28.63 -3.36 -0.002 231.61 1.537 s
Pa-234 1 3523.06 880.93 37.68 3.19 0.002 277.54 1.543 s
Pa-234 1 3532.34 883.25 33.95 2.62 0.001 320.56 1.546 $
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AC-228 1  3643.75 911.10 31.82 14212 0.079 9.65 1.569 S
Pa-234 1 3783.14 945.94 35.19 -3.66 -0.002 235.38 1.598 s
EU-152 1 3874.27 968.72 67.20 6.43 0.004 184.57 1.613 s
AC-228 1 387460 968.80 52.20 65.18 0.036 18.85 1.617 s
EU-154 1 3981.83 995.60 26.66 -0.20 0.000 3710.81 1.640 5
PA-234M 1 3997.35 999.48 3217 -0.88 0.000 920.16 1.643 s
EU-154 1  4018.52 1004.77 2697 0.00 0.000 734.50 1.647 s
EU-152 1  4449.06 1112.39 32.90 0.18 0.000 4431.23 1.735 3
Bl-214 1  4479.44 1119.98 34.69 27.20 0.015 28.92 1.741 s
C0O-60 1 4690.10 1172.84 42,08 -4.63 -0.003 203.62 1.784 $
EU-154 1 5091.05 1272.85 33.90 -1.57 -0.001 529.11 1.866 s
CO-60 1 5326.93 1331.80 17.45 277 -0.002 221.56 1.912 $
EU-152 1 5631.55 1407.94 17.02 420 0.002 147.22 1.972 $
K-40 1 5842.48 1460.66 12.54 400.46 0.222 4.92 1.707
Bl-214 1 705543 1763.79 16.22 15.67 0.009 31.39 2.246 8

s = Peak fails shape tests.
D = Peak area deconvoluted.
A = Derived Aveage Activity.
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Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value

Name Code Used Becquerels keV Becquerels Code Becquerels Code Comments
RA-224 N 1 -9273E+001 24099 -9.273E+001 * ( 6.041E+001G 7.0E+002 4.10
EU-152 T F 1 -8.842E-001 344.29 -8.842E-001 % ( 3.755E+000G 4.9E+003 26.50
-8.842E-001 121.78 -1.537E+000 & 3.480E+000G 4.9E+003 28.58
-8.842E-001 778.92 -1.534E+000 % 9.991E+000G 4.9E+003 12.94
-8.842E-001 964.11 2137E+000 % 1.359E+001G 4.9E+003 14.61
-8.842E-001 1112.07 7.217E-002 % 1.159E+001G 4 9E+003 13.64
-8.842E-001 1408.00 1.280E+000 % 6.683E+000G 4 9E+003 21.00
CS-137 TF 1 1  8.241E-001 661.66 8.241E-001 % ¢ 1.371E+000G 1.1E+004 85.21
C5-134 TF! 1 -5.573E-001 604.71 -5573E-001 & ( 1.518E+000G 7.5E+002 97.62
-5.573E-001 795.87 7.367E-001 % 1.415E+000G 7.5E+002 85.53
-5.573E-001 569.32 -5.573E-001 % 6.545E+000G 7.5E+002 15.38
-5.573E-001 80195 -1.635E+000 % 1.437E+001G 7.5E+002 .8.69
-5.573E-001 563.24 -8.829E-001 % 1.400E+001G 7.5E+002 8.35
-5.226E+000 766.41 -3.431E+000 % 5.092E+002G 1.6E+012 29
PA-234 N 1 -5.226E+000 1001.00 -5.226E+000 % ( 1.735E+002G 1.6E+012 .84
AM-241 T 1 4.999E-001 59.54 4.999E-001 & ( 3.851E+000G 1.6E+005 35.90
PB-210 N 1 4.877E+001 46.54 4.877E+001 * ( P 3.927E+001G 8.1E+003 4.25
TH-234 N 1 2.880E+0Q01 63.29 2.520E+001 = ( P 2.505E+001G 1.6E+012 4.82
2.880E+001 9259 3.190E4001 * ( P 1.899E+001G 1.6E+012 558
PB-212 N 1 2.774E+001 238.63 2.774E+001 { P 2.564E+000G 7.0E+002 45.30
2.774E+001 300.03 4.767E+001 + 2.790E+001G 7.0E+002 328
K-40 N 1 2471E+002 1460.83 2.471E+002 ( P 1.186E+001G 4,7E+011 1067
AC-228 N 1 2415E+001 911.07 2.286E+001 ( P 4.664E+000G 21E+003 29.00
2.415E+001 968.97 1.81BE+001 - P 1.015E+001G 21E+003 17.46
2415E+001 33832 2726E+001 @ ( P 9.170E+000G 2.1E+003 12.01
2.415E+001 93.35 2415E+001 1 1.813E+001X 21E+003 5.56
-1.989E-001 284.30 -1.654E+000 % 1.564E+001G 8.0E+000 .6.14
: -1.989E-001 636.97 -5.307E-001 & 1.485E+001G 8.0E+000 %17
-131 TFI 1 -1.989E-001 364.48 -1.989E-001 % ( 1.262E+000G 8.0E+000 81.70
1.949E+000 86.54 -2.68B4E-001 % 4.250E+000G 1.8E+003 30.70
EU-155 T F I 1 1.949E+000 105.31 1.949E+000 * ( 4 392E+000G 1.8E+003 21.20
Pa-234 N 1 -1.798E+000 131.29 -1.798E+000 & ( 6.624E+000G 1.6E+012 18.00
-1.798E+000 569.47 -1.798E+000 % 1.232E+001G 1.6E+012 -8.20
-1.798E+000 946.02 -1.306E+000 % 1.085E+001G 1.6E+012 1340
-1.798E+000 883.24 1.246E+000 % 1.420E+001G 1.6E+012 9.60
-1.798E+000 880.53 2.424E+000 % 2.377E+Q01G 1.6E+012 :'_ﬁ.ﬂﬂ
BE-7 NPC 1 1.778E+000 47760 1.778E+000 % ( 8.483E+000G 5.3E+001 1:6.52
PB-214 N 1 1.732E+001 35193 1.760E+001 { P 2.623E+000G 5.8E+005 37.60
: 1.732E+001 295.09 1.773E+001 { P 5.408E+000G 5.8E+005 19.30
1.732E+001 24200 1.532E+001 * ( P 1.680E+001G 58E+005 743
CO60 TF 1 -1.700E-001 1332.50 -1.700E-001 % ( 1.361E+000G 1.9E+003 99.98
-1.700E-001 1173.24 -2.587E-001 % 1.841E+000G 1.9E+003 99.90
1.684E+001 1120.29 9.728E+000 - P 1.078E+001G 5.8E+005 15.10
1.684E+001 1764.49 7.815E+000 % P 1.042E+001G 58E+005 1540
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Bi-214 N 1 1.684E+001 609.31 1.684E+001 * ( P 1.863E+000G 5.8E+005 46.09
U-235 N 1 -1.508E+000 143.79 -1.508E+000 % ( P 9.568E+000G 2.6E+011 10.96

-1.508E+000 205.33 1.343E+000 % P 2.149E+001G 2.6E+011  5.01
-1.508E+000 163.38 4.228E+000 % p 1.735E+001G 2.6E+011 ?.08
-1.508E+000 93.35 -1.508E+000 ! 1.736E+001X 2.6E+011 ‘é'§.81
BI-212 N 1 1.310E+001 727.33 1.310E-+001 { 1.180E+001G 7.0E+002 11 82
1.310E+001 785,51  0.000E+000 & 1.511E+002G 7.0E+002 f’:‘i.10
EU-154 T F I 1 -1241E+000 873.23 -1.241E+000 & { 1.020E+001G 3.1E+003 12.27
-1.241E+000 123.10 4.805E-002 % 1.671E+000G 3.1E+003 40.79
-1.241E+000 1274.54 -2.655E-001 % 5.033E+000G 3.1E+003 35.19
-1.241E+000 723.36 -1.532E+000 % 7.910E+000G 3.1E+003 20.22
-1.241E+000 1004.77 0.000E+D00 & 7.467E+000G 3.1E+003 18.01
_ -1.241E+000 996.33 -9.238E-002 & 1.265E+001G 3.1E+003 10.60
TL-208 F N 1 1.065E+001 583.02 1.060E+001 ( P 1.133E+000G 7.0E+002 34.50
1.065E+001 277.28 1.134E+001 ? ( 1.358E+001G 7.0E+002 6.31
1.065E+001 B860.56 2.641E+001 + 5.040E+000G 7.0E+002 1242
Analysis Codes:
% = Peak fails sensitivity test 7?7 = Peak is too narrow
-- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range
A
{ = This peak is used in the nuclide activity average P = Peakbackround subtraction : 3
* = Peakis too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM: 14
A = Derived Average Activity E = Energy Duplication ) :
+ = Peak activity higher than counting unceriainty range
! = Peakis part of a multiplet and this area went negative during daconvolution
$ = Peakidentified, but first peak of this nuclide failed one or more qualification tests
& = Calculated peak centroid is not close enough to the library energy centroid for positive identification
- s
Nuclide Codes: i
T = Thermal Neutron Activation = Fast Neutron Activation 1 = Fission Product
P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = No MDA Calculation
Peak Codes:
G = Gamma Ray = X-Ray = Positron Decay 4
S = Single - Escape = Double - Escape K = KeylLine B
A = Notin Average T
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Timeof Count  Time Corrected  Uncertainty  Uncertainty  Minimum
Activity Activity Counts Total Detectable
Nuclide Ba/sample Ba/sample 1 Sigma % 1_Sigma % Activity
CS-134 < -5.573E-001 -5.573E-001 81.45 81.50 1.518E+000
BE-7 < 1.778E+000 1.780E+000 137.68 137.71 8.483E+000
K-40 2.471E+002 2.471E+002 5.07 5.86 1.186E+001
CO-60 < -1.700E-001 -1.700E-001 221.56 221.58 1.361E+000
1-131 < -1.989E-001 -2.008E-001 184.35 184.37 1.262E+000
CS-137 < 8.241E-001 8.241E-001 51.54 51.62 1.371E+000
EU-152 < -8.842E-001 -8.842E-001 124.76 124.79 3.755E+000
TL-208 1.065E+001 1.065E+001 7.61 8.14 1 .133E+0Q0
RA-224 < -9.273E+001 -9.274E+001 20.57 20.78 6.041 E+Q§1
PB-210  # 4.877E+001 4.877E+001 33.88 34.11 3.927E+Q61
PB-212 2.774E+001 2.775E+001 5.32 6.10 2.564E4000
AC-228 < 2.415E+001 2.415E+001 8.06 8.56 4.664E+000
Pa-234 < -1.798E+000 -1.798E+000 110.33 110.37 6.624E+000
U-235 < -1.508E+000 -1.508E+000 352.48 352.49 9.568E+000
AM-241 < 4.999E-001 4,999E-001 227.98 228.02 3.851 E+q00
EU-154 < ~1.241E+000 -1.241E+000 231.61 231.63 1.020E+001
EU-155 < 1.949E+000 1.949E+000 68.16 68.24 4.392E+000
PB-214 < 1.732E+001 1.732E+001 7.24 7.79 2.623E+000
Bl-212 < 1.310E+001 1.310E+001 30.08 30.22 1. 190E+001
BI-214 # 1.684E+001 1.684E+001 7.53 8.07 1. 863E+OUD
TH-234 # 2.880E+001 2.880E+001 22.71 23.01 2. 505E+0§1
PA-234M < -5.226E+000 -5.226E+000 920.16 920.16 1. 735E+002
: # = All peaks for activity calculation had bad shape
e
o
.
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Total Activity ( 37.71 to 1,999.84 keV) 379.94 Bg/sample

Analyzed hy:
: 403605

Reviewed by:

Supervisor

Laboratory: Test America
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Test Anerica St. Louis

GammaVisicn Repert Writer Version 2.04.0 G53W4.21 28-Dec-2007 3:32:27PM Page 1
DB Analysis ID: 33,044
Sample Description: 7360292_KEKDR1AC_F7L200260-006 _.
Spectrum Filename: KEKDR1AC.An1
Acquisition Information
Start Time: 26-Dec-2007  2:46:45PM _
Live Time: 1800.00 Real Time: 1853.42
Dead Time: 288 %
Detector ID: 5 e
Detector System; ' Ge 5 SN/157
Calibration —
Description: Ge5 TunaCanCal_74139-334_05_08_07
Filename: C:\User\Calibrations\Ge$5 calibrations\Ge5 TunaCanCal_74139-334_05_08_07.Clb
Energy Created: 28-Mar-2007 6:08:23PM Efficiency Created: 08-May-2007 3.55:34PM
Zero Offset: 0.272 keV Gain: 0.250 keV/Channel
Library 1 File: mmr06 short.lib / Library based peak stripping used.
Library 2 File: Null.Lib

Library 3 File: Null.Lib

Analysis Parameters

Start Channel:

Stop Channet:

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error:
Additional systematic error:
Fraction Limit:

Background Width:

Corrections

Decay Correct to Date:

Decay During Acquisition: .

Peaked Background Correction:

Absorption:
Geometry Correction:

Random Summing:

Energy Calibration Normalized Difference:

LOT# F7L200260

150 for an energy of 37.74 keV
8,000 for an energy of 2000.57 keV
40.000 %

1.0000 / 1.0000 = 1.0000

Nureg method 4.16

1.00E+000

0.0000

0.0000

0.0000%

Average of three points

Status mments

YES 26-Dec-2007 12:00:00PM
NO —
YES Geb PBC table 11 26 07.Pbc

NO '

NO

NO

e

0.1526
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26-Dec-2007 e St IMETAN aP4gle. 2 LOUi S

UNIDENTIFIED PEAK SUMMARY
Peak Centroid Background Net Area Intensity Uncertainty FWHM Suspected
Channel Energy Counts Counts CtsiSec 1 Sigma% keV Nuclide Code
347.25 87.01 401.00 0.00 0.000 2831.96 0.740
358.52 8983 21017 119.83 0.067 19.39 0682 PB-214 S
515.30 129.00 164.27 104.73 0.058 19.88 0.886 AC-228
744.35 186.22 170.83 110.17 0.061 28.60 0.523 PA-234 S
836.54 209.25 161.45 113.55 0.063 18.40 0.694 AC-228 s
2044 .36 511.06 17.580 124.50 0.068 10.95 0.508 TL-208 s
174.46 43.85 75.17 40.83 0.023 39.02 0.776 EU-155 sM
297.87 74.68 438.00 349.00 0.194 13.13 0.688 PB-214
307.26 77.03 320.00 452.00 0.251 8.77 0.862 PB-214
s = Peak fails shape tests.
D = Peak area deconvoluted.
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts Cts/Sec 1_Sigma% keV Code
PB-210 1 185.81 46.69 115.26 54.74 0.030 26.57 0.886 s
AM-241 1 236.08 59.25 301.59 -2.16 -0.001 2113.68 0.761 s
TH-234 1 252.01 63.22 355.30 14.39 Q.c08 93.38 0.764 $
EU-155 1 347.61 87.11 296.53 198.23 0.110 14.19 0.788
TH-234 1 37146 83.06 366.19 118.63 0.066 20.34 0.795 S
AC-228 1 a72.61 93.35 250.00 187.06 0.104 1.82 1.176 sD
U-235 1 372.61 83.35 282.96 -4.15 -Q.002 -648.25 0.795 sD
EU-155 1 42175 105.63 237.78 31.55 0.018 71.37 0.808 S
EU-152 1 485.91 121.66 240.15 -8.67 -0.005 254,89 0.824 s
EU-154 1 491.36 123.02 203.79 12.01 0.007 170.60 0.826 s
Pa-234 1 520.05 130.18 247.74 -15.83 -0.009 142.81 0.834 s
U-235 1 574.00 143.66 262.46 -7.85 -0.004 426.77 0.847 8
U-235 1 653.60 163.55 22585 -10.78 -0.006 24322 0.867 S
U-235 1 819.58 205.02 169.10 2292 0.013 82.90 0.909 s
PB-212 1 954.20 238.65 164.48 955.52 0.531 428 0.899
RA-224 1 963.54 240.99 123.72 93.28 0.052 19.79 0.944 D
PB-214 1 967.59 242.00 173.64 71.36 0.040 28.67 0.945 D
TL-208 1 1109.02 277.33 65.00 109.00 0.061 19.58 0.921 s
1-131 1 1134.39 283.67 72.68 -0.29 0.000 4178.48 0.987 8
PB-214 1 1180.02 295.07 81.75 139.25 0.077 15.31 1.052
PB-212 1 1200865 300.23 36.67 63.33 0.035 20.42 1.434 S
AC-228 1 1353.70 338.47 65.00 236.00 0131 10.23 1.160
EU-152 1 1388.95 347.28 44 .12 15.10 0.008 67.33 1.045 s
PB-214 1 1407.87 352.01 70.21 222.79 0.124 10.80 1.132 s
-131 1 1457.36 364.37 56.31 9.32 0.005 118.51 1.065 s
BE-7 1 1918.97 479.73 43.43 -1.46 -0.001 645 .65 1.173 s
CS-134 1 2252.72 563.14 51.75 3.32 0.002 311.73 1.252 s
CS8-134 1 2277.45 569.32 39.25 -0.92 -0.001 -50.76 1.258 sD
Pa-234 1 2278.05 569.47 51.81 -2.38 -0.001 -198.04 1.258 sD
TiL.-208 1 2333.72 £83.38 22.42 304.58 0.169 6.60 1.303
CS-134 1 2420.54 605.09 45,56 -5.56 -0.003 176.890 1.280 s
BI-214 1 2438.26 609.51 21.90 123.10 0.068 10.27 1.425
1-131 1 2546.53 636.58 39.32 7.74 0.004 120.08 1.319
CS-137 1 264860 662.09 - 22.25 34.75 0.019 24.35 0.402 S
EU-154 1 2901.67 725.34 62.05 -14.05 -0.008 83.66 1.397 s
BI-212 1 291057 727.57 4.67 84.33 0.047 12.48 0.678 s
PA-234M 1 3066.18 766.47 46.88 6.00 -0.003 166.55 1.434 S
EU-152 1 3116.98 77917 40.39 -3.99 -0.002 230.55 1.445 s -
Bi-212 1 3131.86 782.89 24,74 4.60 0.003 160.00 1.451
CS-134 1 3192.12 797.95 44.22 -6.55 -0.004 148.73 1.460 s
CS-134 1 3211.59 802.82 44.00 -8.12 -0.005 120.71 1.465 s
TL-208 1 3443.50 860.80 0.00 32.00 0.018 17.68 0.519 s
EU-154 1  3495.46 873.79 29.64 -2.09 -0.001 374.78 1.527 s
Pa-234 1 3523.44 880.78 35.58 -2.19 -0.001 391.43 1.533 s
Pa-234 1 3532.09 882.94 26.12 2.05 0.001 360.06 1.535 S
AC-228 1 3646.15 911.46 5.00 215.00 0.119 7.28 1.671 s
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Pa-234 1 3779.03 944 .68 24.73 0.10 0.000 7033.34 1.688 s
EU-152 1 3844.61 961.08 30.39 +0.32 0.000 2442.22 1.603 8
AC-228 1 3876.49 969.05 30.00 166.00 0.092 12.36 1.519
EU-154 1 3988.40 997.03 22.56 3.96 0.002 177.05 1.630 8
PA-234M 1 4008.00 1001.93 27.87 0.43 0.000 1758.79 1.633 3
EU-154 1 4019.37 1004.77 77.53 0.00 0.000 1245.26 1.637 L}
EU-152 1 4448.34 1112.04 23.04 1.30 0.001 529.81 1.723 s
Bl-214 1 4482.16 1120.50 0.00 75.00 0.042 11.55 1.396
CO-60 1 4691.23 1172.78 30.03 -2.04 -0.001 386.27 1772 s
EU-154 1 5098.13 1274.54 8§2.93 0.00 0.000 1287.85 1.850 s
CO-60 1 5332.21 1333.08 19.65 0.60 0.000 1047.56 1.894 s
EU-152 1 5633.55 1408.46 10.73 5.87 0.003 89.02 1.950 s
K-40 1 5844.46 1461.22 0.0 252.00 0.140 6.30 1.677
Bl-214 1 7058.21 1764.89 10.03 9.41 0.005 45.69 2.196 s
5 = Peak fails shape tests.

D = Peak area deconvaluted.

A = Derived Aveage Activity.
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Average Peak
Nuclide Library Activity Energy Activity Analysis MDA Value
Name _ Code Used Becquerels k¥ Becquerels Sode PBecquerels Sode Comments
CO60 TF 1 5.827E-002 1332.50 5.827E-002 % ( 2.258E+000G 1.9E+003 99.98
5.827E-002 1173.24 -1.778E-001 % 2.461E+000G 1.8E+003 99.90
BE-7 NPC 1 -B.664E-001 47760 -56B4E-001 % ( 1.301E+001G 5.3E+001 10.52
AC-228 N 1 5.438E+001 91116 5.258E+001 @ ( 3.211E+000G 21E+003 20.00
5.438E+001 96897 7.088E+001 + 1.206E+001G 2.1E+003 17.46
5438E+001 338.32 5.872E+001 { 1.002E+001G 2.1E+003 12.01
5.438E+001 93.35 5.438E+001 + 2.221E+001G 2.1E+003 558
RA-224 N 1 5.037E+001 24099 5.037E+001 ( 2.945E+001G 7.0E+002 4.10
PB-212 N 1 4.869E+001 23863 4.B46E+001 ( P 3.188E+000G 7.0E+002 43.30
4 869E+001 300.03  5.172E+001 ( 2.526E+001G 7.0E+002 3.28
BI-212 N 1 4.204E+001 72733  4.204E+001 ( 6.370E+000G 7.0E+002 11.82
4.204E+001 78551 2.624E+001 % 1.478E+002G 7.0E+002 1.10
PB-210 N 1 4.019E+001 46.54 4.019E+001 * ( P 3.873E+001G 8.1E+003 4.25
PA-234M N 1 3.897E+000 1001.00 3.897E+000 % ( 2497E+002G 1.6E+012 .84
3.897E+000 766.41 -1.255E+002 % 7.24TE+002G 1.6E+012 .29
3.649E-001 636.97 5.688E+000 % 2.348E+0016G 8.0E+000 7.17
1-131 TFI 1 3.649E-001 364.48 3.649E-001 % { 1.476E+000G 8.0E+000 81.70
3.649E-001 28430 -1.201E-001 & 1.764E+001G 8.0E+000 6.14
CS-134 TF I 1 -2.869E-001 60471 -2.869E-001 & ¢ 1.764E+000G 7.5E+002 97.62
-2.869E-001 79587 -4.B65E-001 % 2.502E+000G 7.5E+002 85.53
-2.869E-001 56932 -2.869E-001 % 9.920E+000G 7.5E+002 15.38
-2.869E-001 80195 -5972E+000 % 2.472E+001G 7.5E+002 8.869
-2.869E-001 563.24 1.881E+000 & 2.056E+001G 7.5E+002 8.35
K-40 N 1 2.463E+002 1460.83 2.463E+002 ( 7.204E+000G 4.7E+011 10.67
EU-155 T F | 1 2.330E+000 105.31  2.339E+000 * ( 5.528E+000G 1.8E+003 21.20
2.339E+000 86.54  1.072E+001 4.487E+000G 1.8E+003 30.70
CS-137 TFI 1 2.219E+000 66166 2.219E+000 { P 1.577E+000G 1.1E+004 85.21
TH-234 N 1 2118E+001 63.29 5828E+000 % ( P 3.668E+001G 16E+012 4.82
2.118E+001 92.59 3443E+001 * ( P 2.667E+001G 1.6E+012 5.58
1.891E+001 295.09  1.904E+001 ( P 6.131E+000G 5.8E+005 19.30
1.891E+001 242.00 2.133E+001 ( 1.917E+001G 58E+005 7.43
PB-214 N 1 1.891E+001 351.93 1.836E+001 @ ( P 3.441E+000G 5.8E+005 37.60
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TL-208 F N 1.758E+001 583.02  1.760E+001 1.431E+000G 7.0E+002 84.50
1.758E+001 277.28  4.313E+001 * 1.594E+001G 7.0E+002 6.31
1.758E+001 860.56  1.744E+001 4.017E+Q00G 7.0E+002 12.42

EU-152 TF 1.730E+000 344.29 1.730E+000 % 3.857E+000G 4.9E+003 26.50
1.730E+000 121.78 -4.738E-001 % 4.094E+000G 49E+003 28.58
1.730E+000 778.92 -1.925E+000 % 1.558E+001G 49E+003 12.94
1.730E+000 ©64.11 -1.627E-001 % 1.444E+001G 4.9E+003 14.61
1.730E+000 1112.07 7.8936E-001 % 1.5632E+001G 4 9E+003 13.64
1.730E+000 1408.00 2.827E+000 % 8.654E+000G 4.9E+003 21.00

Pa-234 N -1.387E+000 131.29 -1.387E+000 % 6.661E+000G 1.6E+012 18.00
-1.387E+000 569.47 -1.387E+000 % 2.115E+001G 1.6E+012  8.20
-1.387E+000 946.02 5.462E-002 % 1.412E+Q01G 1.6E+012 13.40
-1.387E+000 883.24 1.474E+000 & 1.911E+001G 1.6E+012 9.60
-1.387E+000 880.53 -2.515E+000 % 3.507E+001G 1.6E+012 6.00

Bl-214 N 1.355E+001 609.31 1.355E+001 2.698E+000G 5.8E+005 46.09
1.355E+001 1120.29  4.164E+001 + 4.002E+000G 5.8E+005 15,10
1.355E+001 1764.49  7.503E+000 % 1.393E+001G 58E+005 15.40

AM-241 T -1.227E-001 59.54 -1.227E-001 % 4.758E+000G 1.6E+005 35.90
-1.167E+000  123.10 4 600E-001 % 2.653E+000G 3.1E+003 40.79
-1.167E+000 1274.54  0.000E+000 % 1.195E+001G 3.1E+003 35.19
-1.167E+000 723.36 -4.076E+000 % 1.143E+001G 3.1E+003 20.22
-1.167E+000 1004.77  0.000E+000 % 1.865E+001G 3.1E+003 18.01
-1.167E+000 996.33  2.846E+000 & 1.787E+001G 3.1E+003 10.80

EU-184 T F I -1.167E+000 873.23 -1.167E+000 % 1.568E+001G 3.1E+003 12.27

U-235 N -1.155E+000  143.79 -1.155E+600 & 1.151E+001G 26E+011 10.96
-1.155E+000 205.33  B.942E+000 % 2.470E+001G 26E+011 5M
-1.155E+000 163.38 -3.604E+000 % 2.431E+001G 2.6E+011 5.08
-1.155E+000 93.35 -1.155E+000 ! E 2.256E+001X 2.6E+011  5.81

Analysis Codes:

% = Peak fails sensitivity test ? = Peakis too narrow

- = Peak activity lower than counting uncertainty range = = Peak ouiside analysis energy range

{ = This peak is used in the nuclide activity average P = Peakbackround subtraction

* = Peakis too wide, but only one peak in library @ = Peakis too wide at FW25M, but OK at FWHM

A = Derived Average Activity E = Energy Duplication

+ = Peak activity higher than counting uncertainty range

! = Peakis part of a multiplet and this area went negative during deconvolution

$ = Peakidentified, but first peak of this nuclide failed one or more qualification tests
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& = Calculated peak centroid is not close enough to the library energy centroid for positive identification

Nuclide Codes:

T = Thermal Neutron Activation F = Fast Neutron Activation | = Fission Product

P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = No MDA Calculation

Peak Codes:

G = Gamma Ray X = X-Ray P = Positron Decay

S = Single - Escape D = Double-Escape K = KeyLine

A = Notin Average
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable
Nuclide Ba/sample Ba/sample 1 Sigma % 1 Sigma % Activity
CS-134 # -2.868E-001 -2.870E-001 176.90 176.92 1.764E+000
CS-137 2.219E+000 2.219E+000 28.73 28.88 1.577E+000
EU-155 # 2.339E+000 2.339E+000 71.37 71.45 5.528E+000
Bl-212 4.204E+001 4.205E+001 12.48 12.81 6.370E+000
Bl-214 1.355E+001 1.355E+001 10.83 11.21 2.698E+000
BE-7 # -5.664E-001 -5.673E-001 645.65 645.65 1.301E+001
K-40 2.463E+002 2.463E+002 6.30 6.95 7.204E+000
CO-60 # 5.827E-002 5.827E-002 1.047.56 1.047.56 2.258E+000
I-131 # 3.649E-001 3.686E-001 118.51 118.55 1.476E+000
EU-152 # 1.730E+000 1.730E+000 67.33 67.3¢ 3.857E+000
EU-154 # -1.167E+000 -1.167E+000 374.78 374.79 1.568E£+001
TL-208 1.758E+001 1.758E+001 6.68 7.28 1.431E+000
PB-210 # 4.019E+001 4.019E+001 34.95 35.17 3.873E+001
PB-212 4.869E+001 4.869E+001 4.31 5.25 3.168E+000
PB-214 1.891E+001 1.891E+001 11.16 11.52 3.441E+000
RA-224 5.037E+001 5.037E+001 19.79 20.01 2.945E+001
AC-228 5.438E+001 5.438E+001 6.28 6.91 3.211E+000
Pa-234 # -1.387E+000 -1.387E+000 142.81 142.85 6.661E+000
U-235 # -1.155E+000 -1.155E+000 561.43 561.43 1.151E+001
AM-241 # -1.227E-001 -1.227E-001 5.361.39 5.361.39 4.758E+000
TH-234 # 2.118E+001 2.118E+001 24.26 24.54 3.668E+001 "
PA-234M  # 3.897E+000 3.897E+000 1.768.79 1.758.79 2.497E+002
# = All peaks for activity calculation had bad shape
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Total Activity ( 37.74 to 2,000.57 keV) 534.24 Bg/sample

Analyzed by: 403605

Laboratory: STL- St Louis
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GammaVision Report Writer

DB Analysis ID: 33,043

Sample Description:

Version 2.04.0

Test Anerica St. Louis

G53W4.21 26-Dec-2007 3:18:51PM Page 1

7360292_KEKDX1AC_F7L200260-007 —

Spectrum Filename: KEKDX1AC.An1 _
Acquisition Information
StartTime:  26-Dec-2007  2:47:37PM
Live Time: 1800.00 _ Real Time: 1820.58
Dead Time: 1.13 %
Detector ID; 7 yd
-~
Detactor System: Ge 7 SN/154
Calibration _—
Description: Ge7 Tunacan 74139_334 01_16_07
Filename: C:\User\Calibrations\Ge7 calibrations\Ge7 Tunacan 01_16_07.Clb
Energy Crealed: 16-Jan-2007 4:24.37PM Efficiency Created: 16-Jan-2007 4:27:00FPM
Zero Offset: 0.231 keV Gain: 0.250 keV/Channel
Library 1 File: mmr06 short.lib Library based peak stripping used.
Library 2 File; Null.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channe!: 150 for an energy of 37.72 keV
Stop Channel: 8,000 for an energy of 2000.15 keV

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error:
Additional systematic error:
Fraction Limit:

Background Width:

Corrections
Decay Correct to Date:

Decay During Acquisition:
Peaked Background Correction:
Absorption:

Geometry Correction:

Random Summing:

Energy Calibration Mormalized Difference:

LOT# F7L200260

40.000 %

1.0000 / 1.0000 = 1.0000
Nureg method 4.16
1.00E+000

0.0000

0.0000

0.0000%

Average of three points

Status Comments —
YES 26-Dec-2007 12:00:00PM
NO

YES Ge7 PBC table 11 26 07.Pbc
NO

NO

NO

0.1043
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UNIDENTIFIED PEAK SUMMARY

Peak Centroid Background Net Area Intensity Uncertainty FWHM Suspected
Channel Energy Counts Counts Cts/Sec 1 Sigma% keV Nuclide Code
298.73 74.90 383.17 204.83 0.114 20.72 0.815 PB-214
307.81 7717 332.50 383.50 0.213 10.97 1.078 PB-214 s
3569.22 90.02 169.00 105.00 0.058 20.04 0.949 PB-214 sM
1180.50 295.30 218.16 31.84 0.018 67.95 1.291
1407.08 351.93 310.82 26.08 0.014 97.62 1.362 sD

s = Peak fails shape tests.

D = Peak area deconvolﬁted.
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts Cts/Sec 1.Sigma% keV Code
PB-210 1 185.28 46.54 188.87 21.37 0.012 4258 0.832 S
AM-241 1 235.81 59.17 222.45 0.66 0.000 3215.28 0.846 s
TH-234 1 251.81 63.17 301.09 29.58 0.016 49.11 0.850 S
EU-155 1 34532 86.54 386.91 -1.24 -0.001 2242.83 0.874 S
TH-234 1 369.52 92.59 451.80 -29.21 -0.016 2330.22 0.881 $
U-235 1 372.56 93.35 250.65 7.98 0.004 2713 0.882 sD
AC-228 1 372.56 93.35 142.33 131.36 0.073 1.74 0.978 sD
EU-155 1 420.43 106.32 210.42 14.56 0.008 143.29 0.894 ]
EU-152 1 479.69 120.13 145.56 -9.40 -0.005 184.44 0.912 ]
EU-154 1 481.563 123.09 22455 -9.48 -0.005 225.78 0.913 s
Pa-234 1 524.64 131.36 259.75 -9.03 -0.005 254,66 0.922 S
U-235 1 573.81 143.65 198.59 15.02 0.008 135.21 0.935
U-235 1 647.53 162.08 143.95 -0.44 0.000 3888.34 0.955 s
U-235 1 824.26 206.25 135.40 0.94 0.001 1759.66 0.999
PB-212 1 954.27 238.75 178.71 874.29 0.486 5.11 1.216 8
RA-224 1 9680.07 240.20 842.89 -188.01 -0.104 23.02 1.036 S
PB-214 1 968.07 24220 270.77 21.78 0.012 109.05 1.037 s
TL-208 1 1107.96 27717 77.50 78.50 0.044 30.05 0.896
I-131 1 1131.07 282.94 49.96 5.31 0.003 193.186 1.081 -]
PB-214 1 1180.49 295.29 91.54 145.32 0.081 12.47 1.092
PB-212 1 1200.28 300.24 39.00 56.00 0.031 23.92 0.580 ]
AC-228 1 1352.88 338.38 64.00 165.00 0.092 14.47 1.137
EU-152 1 1376.97 344 .41 80.30 -8.41 -0.005 154.65 1.142 ]
PB-214 1 1407.08 351.93 64.91 266.90 0.148 7.36 1.150 sD
1-131 1 1456.39 364.26 57.94 10.17 0.006 110.35 1.163 ]
BE-7 1 1908.48 477.26 33.28 4.24 0.002 198.31 1.277 ]
CS-134 1 225242 563.24 59.42 0.00 0.000 1090.18 1.363 ]
CS-134 1 2276.76 569.32 31.94 3.07 0.002 222.89 1.369 sD
Pa-234 1 2277.35 569.47 52.33 -1.33 -0.001 -145.62 1.369 sD
TL-208 1 2332.32 583.21 29.91 224.09 0.124 8.89 1.229
CS-134 1 2403.91 601.11 1.21 18.49 0.010 2472 1.403 ]
Bl-214 1 243564 609.04 2413 193.87 0.108 9.3 1.317 ]
I-131 1  2543.91 636.10 39.10 -6.42 -0.004 143.21 1.435 ]
CS-137 1 2646.88 661.84 51.38 -0.86 0.000 9127.77 1.459
EU-154 1 2896.58 724 .26 51.25 -7.62 -0.004 137.79 1.519 $
Bl-212 1 291240 728.21 13.00 73.00 0.041 17.89 0.744 ]
PA-234M 1 3083.42 765.97 49.24 -1.06 -0.001 940.11 1.561 S
EU-152 1 3115.91 779.09 24.38 3.55 0.002 20348 1.573 ]
Bl-212 1 3140.30 785.18 26.22 7.32 0.004 105.62 1.579 ]
C5-134 1 3179.81 795.06 2147 30.76 0.017 27.91 1.589 ]
CS-134 1 3207.63 802.02 31.96 -2.68 -0.001 304.52 1.585 s
TL-208 1 3437.50 859.48 0.00 60.00 0.033 12.91 1.000 s
EU-154 1 3482.30 873.18 31.64 0.04 0.000 21012.65 1.662 L}
Pa-234 1 3511.24 877.91 22.59 -0.02 0.000 33830.14 1.669 5
Pa-234 1 3536.23 884.16 22.89 7.97 0.004 21.95 1.672 ]
AC-228 1 3644.60 911.25 0.00 145.00 0.081 8.30 0.643 s
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Pa-234 1 3787.84 947.06 33.45 -2.63 -0.001 317.36 1.731 S
EU-152 1 3866.94 966.83 111.83 -20.92 -0.012 74.80 1.748 3
AC-228 1 387211 968.13 7.33 133.67 0.074 10.44 0.736 s
EU-154 1 3978.99 994.85 21.21 0.42 0.000 1571.08 1.778 s
PA-234M 1 4003.83 1001.05 22.66 3.25 0.002 214.34 1.782 S
EU-154 1 4018.15 1004.63 3264 -2.05 -0.001 400.87 1.785 S
EU-152 1 444898 1112.34 28.95 0.35 0.000 2167.77 1.884 S
Bl-214 1 4480.70 1120.27 31.28 27.31 0.015 34.71 1.891 5
CO-60 1 4690.58 1172.74 26.62 490 0.003 155.63 1.939 $
EU-154 1 5102.03 1275.60 2543 -3.29 -0.002 22362 2.030 $
CO-60 1 6532864 1332.26 22.57 1.30 0.001 523.90 2.081 s
EU-152 1 6632.26 1408.16 15.44 4.15 0.002 142.59 2.147 8
K-40 1 5843.60 1461.00 0.00 318.00 0.177 5.61 1.670 s
Bl-214 1 7058.93 1764.86 7.31 22.41 ¢.012 27.15 2.447 [
s = Peak fails shape tests.
D = Peak area deconvoluted,
A = Derived Aveage Activity.
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Average Peak:
Nuclide Library Activity Energy Activity Analysis MDA Value
Name _ Code Used Becquerels XY Becquerels Code PBecquerels Sode Comments
9.588E-002 1173.24  3.229E-001 % 1.763E+000G 1.9E+003 99.90
CO60 TF 1 9.588E-002 1332.50  9.588E-002 % ( 1.832E+000G 1.9E+003 99.98
TL-208 F N 1 9.545E+000 583.02 9.545E+000 ( 1.201E+000G 7.0E+002 84.50
9.545E+000 277.28  2.274E+001 + 1.267E+001G 7.0E+002 6.31
9.545E+000 860.56 2.436E+001 * 2.993E+000G 7.0E+002 12.42
8.978E+000 9259 -6.115E+000 % 2.130E+001G 16E+012 5.58
TH-234 N 1 8.978E+000 6329 8.978E+000 * ¢ 2.536E+001G 1.6E+012 4.82
EU-155 T F I 1 7.779E-001 105.31  7.779E-001 % ( 3.756E+000G 1.8E+003 21.20
7.779E-001  86.54 -4.853E-002 % 3.689E+000G 1.8E+003 30.70
RA-224 N 1 -7.425E+001 24099 -7.425E+001 * ( 5.450E+001G 7.0E+002 4.10
-7.063E-001 1112.07  1.622E-001 % 1.280E+001G 49E+003 13.64
-7.063E-001 1408.00 1.531E+000 % 7.754E+000G 4 9E+003 21.00
EU-152 TF 1 -7.063E-001 34429 -7.063E-001 % ( 3.736E+000G 49E+003 26.50
-7.063E-001 121.78 -3.708E-001 & 2.325E+000G 49E+003 28.58
-7.063E-001 778.92 1.272E+000 % 8.205E+000G 4 9E+003 12.94
-7.063E-001 964.11 -7.959E+000 % 1.979E+001G 4.9E+003 14.61
CS-134 TFI 1 7.042E-001 604.71  7.042E-001 ? { 2.982E-001G 7.5E+002 97.62
7.042E-001 795.87 1.697E+000 + 1.340E+000G 7.5E+002 85.53
7.042E-001 569.32  7.042E-001 & 6.655E+000G 7.5E+002 15.38
7.042E-001 801.95 -1.464E+000 % 1.687E+001G 7.5E+002 8.69
7.042E-001 563.24 0.000E+000 & 1.615E+001G 7.5E+002 8.35
Pa-234 N 1 -5718E-001 131.28 -5.718E-001 % { 4,929E+000G 1.6E+012 18.00
-5.718E-001 569.47 -5.718E-001 & 1.566E+001G 16E+012 8.20
-5.718E-001 946.02 -1.072E+000 & 1.210E+001G 1.6E+012 13.40
-5.718E-001 883.24 4.283E+000 & 1.343E+001G 1.6E+012 9.60
-5.718E-001 880.53 -1.703E-002 % 2.131E+0016G 1.6E+012 6.00
CS-137 T FI 1 -4.037E-002 661.66 -4.037E-002 % ( 1.705E+000G 1.1E+004 85.21
PB-212 N 1 3.251E+001 23883 3.243E+001 @ ( 2.411E+000G 7.0E+002 43.30
3.251E+001 300.03  3.351E+001 ( 1.903E+001G 7.0E+002 3.28
1-131 TFI 1 2.923E-001 36448  2.923E-001 & ( 1.097E+000G 8. 0E+000 81.70
2.923E-001 284.30 1.B17E+D00 % 1.085E+001G 8.0E+000 6.14
2.923E-001 636.97 -3.485E+000 % 1.728E+001G 8.0E+000 7.17
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AM-241 T 1 2.836E-002 59.54 2.836E-002 & ( 3.120E+000G 1.6E+0056 35.90
AC-228 N 1 2.754E+001 911.16 2.648E+001 ( 1.346E+000G 2.1E+003 29.00
2.754E+001 968.97 4.273E+001 + 4.901E+000G 2.1E+003 17.46
2.754E+001 338.32  3.010E+001 ( 7.295E+000G 2.1E+003 12.01
2.754E+001 93.35 2.754E+001 + 1.222E+001G A 2.1E+003 5.56

Bl-212 N 1 2.696E+001 727.33 2.696E+001 @ ( 7.207E+000G 7.0E+002 11.82
2.696E+001 78551  3.104E+001 % 1.127E+002G 7.0E+002 1.10

K-40 N 1 2.388E+002 1460.83 2.388E+002 ( 5.5636E+000G 4 7E+011 10.67

PA-234M N 1 2.230E+001 1001.00 2.230E+001 % ( 1.707E+002G 1.6E+012 .84
2.230E+001 766.41 -1.649E+001 & 5.501E+002G 1.6E+012 29

U-235 N 1 1.602E+000 14379 1.602E+000 % ( 7.294E+000G 26E+011 10.96
1.602E+000 205.33 2.668E-001 % 1.621E+001G 2.6E+011 5.01
1.602E+000 1863.38 -1.082E-001 & 1.425E+001G 26E+011 5.08
1.602E+000 93.35 1.602E+000 ! 1.535E+001X 26E+011  5.81

EU-154 T F | 1 1.576E-002 873.23 1.576E-002 % ( 1.204E+001G 3.1E+003 12.27
1.576E-002 123.10 -2.625E-001 & 2.007E+000G 3.1E+003 40.79
1.576E-002 127454 6.624E-001 % 5.276E+000G 3.1E+Q03 35.19
1.576E-002 723.36 -1.637E+000 % 7.751E+000G 3.1E+003 20.22
1.576E-002 1004.77 -6.545E-001 % 9.379E+000G 3.1E+003 18.01
1.576E-002 996.33 2.247E-001 % 1.304E+001G 3.1E+003 10.60

PB-214 N 1 1.560E+001 35193 1.613E+0M ( P E 2433E+000G 5.8E+005 37.60
1.560E+001 295.09 1.456E+001 ( 4. 738E+000G 5.BE+005 19.30
1.560E+001 242.00 4.760E+000 % 1.736E+001G 5.8E+005 7.43

Bl-214 N 1 1.530E+001 609.31 1.674E4+001 @ ( P 2.079E+000G 5.8E+005 46.09
1.530E+001 1120.29  1.144E+001 - 1.205E+001G 5.8E+005 15.10
1.530E+Q01 1764.49 1.398E+001 ? ( 9.547E+000G 58E+005 15.40

PB-210 N 1 1.276E+001 46.54 1.276E+001 % ( P 3.986E+001G 81E+003 4.25

BE-7 NPC 1 1.213E+000 47760 1.213E+000 & ¢ 8.462E+000G 5.3E+001 10.52

Analysis Codes:

% = Peak fails sensitivity test 7?7 = Pesak is too narrow

- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range

( = This peak is used in the nuclide activity averags P = Peakbackround subtraction

* = Peakis too wide, but only one peak in library @ = Psak is too wide at FW25M, but OK at FWHM

A = Derived Average Activi E = Energy Duplication

+ = Peak activity higher than counting uncertainty range

! = Peak is part of a multiplet and this area went negative during deconvolﬁtion '

$ = Peak identified, but first peak of this nuclide failed one or more qualification tests
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& = Calculated peak centroid is not close enough to the library energy centroid for positive identification

Nuclide Codes:

T = Thermal Neutron Activation F = Fast Neutron Activation | = Fission Product

P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = No MDA Calculation

Peak Codes:

G = Gamma Ray X = X-Ray P = Positron Decay

8§ = S8ingle - Escape D = Double - Escape K = Keyline

A = Notin Average
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable

Nuciide Ba/sample Ba/sample 1 Sigma % 1.8igma % Activity

1-131 # 2.923E-001 2.952E-001 110.35 110.39 1.097E+000
CS-134 7.042E-001 7.043E-001 2472 24.89 2.982E-001
EU-154 # 1.576E-002 1.576E-002 21.012.65 21.012.65 1.204E+001
PB-212 3.251E+001 3.251E+001 517 . 5.97 2.411E+000
PB-214 # 1.560E+001 1.560E+001 7.26 7.81 2.433E+000
BI-212 # 2.696E+001 2.697E+001 17.89 18.12 7.207E+000
CS-137 # -4.037E-002 -4.037E-002 17.078.19 17.078.19 1.705E+000
EU-152 # -7.063E-001 -7.063E-001 154.65 154.68 3.736E+000
EU-155 # 7.779E-001 7.779E-001 143.29 143.33 3.756E+000
TL-208 9.545E+000 9.546E+000 8.98 9.43 1.201E+000
PB-210 # 1.276E+001 1.276E+001 90.60 90.68 3.986E+001
Bi-214 # 1.530E+001 1.530E+001 9.50 9.93 2.079E+000
RA-224 -7.425E+001 -7.426E+001 23.02 23.22 5.450E+001
AC-228 2.754E+001 2.754E+001 8.30 8.79 1.346E+000
PA-234M # 2.230E+001 2.230E+001 214.34 21436 1.707E+002
U-235 # 1.602E+000 1.602E+Q00 135.21 135.24 7.294E+000
Pa-234 # -5.718E-001 -5.718E-001 254 .66 25468 4 929E+000
TH-234 # 8.978E+000 8.978E+000 83.57 83.65 2.536E+001
AM-241 # 2.836E-002 2.836E-002 3.215.28 3.215.28 3.120E+000
BE-7 # 1.213E+000 1.215E+000 198.31 198.33 8.462E+000
K-40 2.388E+002 2.388E+002 5.61 6.33 5.536E+000
CO-60 # 9.588E-002 9.589E-002 523.90 523.91 1.832E+000

# = All peaks for activity calculation had bad shape
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Total Activity ( 37.72 to 2,000.15 keV) 350.70 Bg/sample

Analyzed by 403605

Laboratory: Test America
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GammaVision Report Writer

DB Analysis ID: 33,046

Sample Description:

Spectrum Filename:

Acquisition Information

Test Anerica St. Louis
Version 2.04.0 G53w4.21 26-Dec-2007 4:08:42PM Page 1

7360292_KEKD41AC_F7L200260-008 -

KEKD41AC.An1 -

Start Time: 26-Dec-2007  3:38:00PM
Live Time: 1800.00 o Real Time: 1811.06
Dead Time: 0.61%
Detector ID: 1 -
-
Detector System: Ge 1 SN/242
Calibration .
Description: Ge1 Tunacan 74139-334 1_15_07
Filename: C:\User\Calibrations\Ge1 calibrations\Ge1 Tunacan polynomial 01_15_07.Cib
~ Energy Created: 15-Jan-2007 5:43:37PM Efficiency Created: 15-Jan-2007 5:44:16PM
Zero Offset: 0.212 keV Gain: 0.250 keV/Channel
LibFary 1 File: mmr06 short.lib - Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.71 keV
Stop Channel: 8,000 for an energy of 1999.84 keV
Peak rejection level: - 40.000 %
Activity Scaling Factor: 1.0000 / 1.0000 = 1.0000
Detection Limit Method: Nureg method 4.16
Sample Size: 1.00E+000
Additional random error: 0.0000
Additionat systematic error: 0.0000
Fraction Limit: 0.0000% 1EE
Background Width: Average of three points
Corrections Status Comments _
Decay Correct to Date: YES 26-Dec-2007 12:00:00PM -
J Decay During Acquisition: NO ~
Peaked Background Correction: YES Ge1 PBC table 11 _26 07.Pbc
- Absorption: NO
' Geometry Correction: NO
Random Summing: NO
Energy Calibration Normalized Differe 0.1424
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UNIDENTIFIED PEAK SUMMARY

" Peak Centroid Background Net Area Intensity  Uncertainty FWHM  Suspected
Channel Energy Counts Counts Cts/Sec 1 Sigma% keV Nuclide Code
297.62 74.62 253.33 217.67 0.121 16.39 0.978 B1-207
_307.71 77.14 266.67 306.33 0.170 12.48 0.849 PB-214
348.27 87.28 249.89 28.1 0.016 81.74 0.917 s
358.94 89.95 103.50 62.50 0.035 28.68 0.986 PB-214 M
634.07 158.74 33.83 33.17 0.018 31.11 0.704
742.15 185.76 106.33 145.67 0.081 17.39 1.228 U-235 s
1351.44 338.07 127.80 56.20 0.031 31.42 0.738 AC-228 s
:2436.04 609.21 224.68 34.32 0.019 64.07 1.073 '

s = Peak fails shape tests.

D = Peak area deconvoluted.
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Library  Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts  CtsiSec  1.Sigma% keV  Code
PB-210 1 184.56 46.35 196.63 -1.03 -0.001 67.00 0.813 ]
AM-241 1 236.55 59.35 227.11 -1.33 -0.001 1608.51 0.824 8
TH-234 1 251.80 63.16 240.90 50.10 0.028 34.54 0.952
EU-155 1 348.40 87.32 260.79 89.56 0.050 27.60 0.849 8
TH-234 1 371.38 93.06 242.51 169.49 0.094 15.61 0.963 8
AC-228 1 372.54 93.35 192.93 55.05 0.0 2.89 0.855 sD
U-235 1 372.54 93.35 192.93 4.34 0.002 53.88 0.855 '-sD
EU-155 1 421.26 105.53 181.80 26.44 0.015 74.70 0.866 - §
EU-152 1 48595 121.70 157.74 15.93 0.009 114.31 0.881 . s
EU-154 1 494.73 123.90 182.15 -9.01 -0.005 214.40 0.882 S
Pa-234 1 523.36 131.06 207.51 -11.76 -0.007 175.62 0.890 ]
U-235 1 573.96 143.71 17417 8.02 0.004 159.66 0.901 s
U-235 1 651.72 163.15 131.88 -6.67 -0.004 438.33 0.919 s
U-235 1 820.33 205.30 152.87 -13.42 -0.007 156.80 0.957 s
PB-212 1 953.66 238.63 81.21 436.51 0.243 5.22 0.987 D
RA-224 1 963.07 240.99 107.75 48.25 0.027 33.66 0989 _ D
PB-214 1 967.12 242.00 104.48 37.54 0.021 34.72 0990 *~ D
TL-208 1 1108.04 277.23 25.67 45.33 0.025 25.24 0.858 s
]-131 1 114712 287.00 43.49 3.00 0.002 316.26 1.028 3
PB-214 1 1180.09 295.24 75.71 128.29 0.071 14.81 0.922
PB-212 1 1198.87 299.93 61.81 34.22 0.019 36.71 1.042 v
AC-228 1 1351.64 338.13 67.59 76.39 0.042 17.68 1.076 s
EU-152 1 1375.89 344.19 56.35 347 0.002 310.72 1.081 s
PB-214 1 1405.75 351.65 37.65 259.35 0.144 7.29 1112 s
I-131 1 1457.55 364.60 48.63 -1.01 -0.001 977.78 1.089 P
BE-7 1 1922.12 480.74 22.56 3.03 0.002 228.88 1.188 é
CS-134 1 22490.28 562.52 37.04 -0.22 0.000 3910.38 1.273 8
CS-134 1 2276.47 569.32 28.74 1.02 0.001 699.29 1.278 sD
Pa-234 1 2277.07 569.47 38.91 213 -0.001 -152.92 1.278 sD
TL-208 1 2332.35 583.29 8.92 180.08 0.100 .27 1.059 s
CS-134 1 2413.88 603.67 45.43 6.21 0.003 158.86 1.309 5
Bl-214 1 2436.06 609.21 99.66 184.05 0.102 8.73 1.313
I-131 1 2547.82 637.15 35.39 -1.00 -0.001 846.44 1.337 s
CS-137 1 2645.63 661.60 31.99 22,72 0.013 40.98 1.358 s
EU-154 1 2898.60 724.84 52.17 -10.60 -0.006 101.10 1.411 s
Bl-212 1 290747 727.06 23.52 28.35 0.016 30.63 1.414 s
PA-234M 1 3055.04 763.94 32.74 0 0.000 1978.77 1.447 S
EU-152 1 3119.99 780.18 38.15 -0.47 0.000 1870.69 1.458 s
Bl-212 1 3138.98 784.92 34.05 6.62 0.004 130.62 1.463 s
CS-134 1 317793 794.66 32.23 9.43 0.005 91.13 1.472 s
CS-134 1 3207.77 802.12 36.84 -5.57 -0.003 159.88 1.477 s
TL-208 1 344122 860.47 21.72 9.96 0.006 73.37 1827 é
EU-154 1 3479.96 870.16 11.28 272 0.002 184.94 1.537 é
Pa-234 1 3521.18 880.46 30.64 127 0.001 622.67 1543 s
Pa-234 1 3563222 883.22 30.04 2.00 0.001 394.41 1.546 s
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AC-228 1 3643.863 911.07 32.27 82.32 0.046 13.68 1.569 s
Pa-234 1 3786.40 946.75 31.29 -0.90 -0.001 880.80 1.598 K]
EU-152 1 3857.51 964.53 53.20 15.78 0.009 70.03 1.613 -]
AC-228 1 3875.23 968.96 50.61 44 .01 0.024 25.21 1.617 s
EU-154 1 3983.01 995.90 29.95 -2.17 -0.001 363.52 1.640 s
PA-234M 1 4009.37 1002.49 23.52 0.41 0.000 1661.78 1.643 S
EU-154 1 4018.97 1004.89 25.34 -1.81 -0.001 400.72 1.647 L]
EU-152 1 444761 1112.03 33.81 4.37 0.002 194.09 1.735 S
Bl-214 1  4479.00 1119.87 34.86 28.23 0.016 28.26 1.741 S
CO-60 1 4692.56 1173.25 29.76 4.61 0.003 173.62 1.784 s
EU-154 1 5094.37 1273.68 25.92 5.64 0.003 134.42 1.866 . $
CO-60 1 56331.60 133297 21.01 1.80 0.0014 368.25 1.912 s
EU-152 1 5631.80 1408.00 13.60 308 0.002 140.25 1.972 S
K-40 1 5842.09 1480.56 12.54 430.46 0.239 475 1.579
Bl-214 1  7056.96 1764.18 15.27 15.44 0.009 31.69 2.248 s
$ = Peak fails shape tests.

D = Peak area deconvoluted.

A = Derived Aveage Activity.

R Rt
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Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value .
Name  Code Used Becquerels keV Becquerels Code Becquerels Code Comments -
U-235 N 1 9.990E-001 143.79  9.990E-001 % ( P 8.000E+000G 2.6E+011 10.96
. 9.990E-001 205.33 -4.346E+000 % P 1.953E+001G 2.6E+011 5.01
9.990E-001 163.38 -1.883E+000 % P 1.588E+001G 2.6E+011 5.08
9.990E-001 93.35  9.990E-001 % 1.552E+001X 2.6E+011 5.81
CS-137 TFI 1 9.949E-001 661.66  9.949E-001 % ( 1.273E+000G 1.1E+004 85.21
BI-212 N 1 9.563E+000 727.33 9.563E+000 7 ( 8.537E+000G 7.0E+002 11.82
9.563E+000 785.51 2.531E+001 & 1.143E+002G 7.0E+002 1.10
-8.707E-001 56947 -8.707E-001 & 1.301E+001G 1.6E+012 8.20
-8.707E-001 946.02  -3.233E-001 % 1.028E+001G 1.6E+012 13.40
-8.707E-001 883.24  9.498E-001 & 1.343E+001G 1.6E+012 9.60
-8.707E-001 880.53  9.B42E-001 % 2.164E+001G 1.6E+012 6.00
Pa-234 N 1 -8.707E-001 131.29 -8.707E-001 & ( 5.170E+000G 1.6E+012 18.00
BE-7 NPC 1 8.528E-001 477.60 8.528E-001 % ( 6.988E+000G 5.3E+001 10.52
TL-208 F N 1 7.275E+000 583.02 7.275E+000 @ ( P 6.716E-001G 7.0E+002 84.50
7.275E+000 277.28 1.427E+001 + 8.286E+000G 7.0E+002 6.31
7.275E+000 860.56  3.595E+000 % 8.816E+000G 7.0E+002 ‘12.42
PB-210 N 1 -6.505E-001 46.54 -6.505E-001 * ( P 4 298E+001G 8.1E+003 - 4.25
AM-241 T 1 -6.422E-002 59.54 -6.422E-002 & ( 3.526E+000G 1.6E+005 35.90
EU-152 T F 1 3.046E-001 34429  3.046E-001 & ( 3.310E+000G 4.9E+003 26.50
f 3.046E-001 121.78  7.330E-001 % 2.819E+000G 4.9E+003 28.58
3.046E-001 778.92 -1.514E-00%1 & 1.018E+001G 4.9E+003 12.94
3.046E-001 964.11  5.245E+000 % 1.219E+001G 4.9E+003 14.61
3.046E-001 1112.07 1.721E+000 % 1.173E+001G 4.9E+003 13.64
_ 3.046E-001 1408.00 1.213E+000 % 6.061E+000G 4 9E+003 21.00
EU-155 T F I 1 3.028E+000 10531  1.635E+000 * ( 4.053E+000G 1.8E+003 21.20
3.028E+000 86.54 3.989E+000 @ ( 3.473E+000G 1.8E+003 30.70
-3.012E-002 284.30 9.881E-001 & 1.102E+001G 8.0E+000 .6.14
-3.012E-002 636.97 -5.073E-001 % 1.542E+001G 8.0E+000 717
131 T F I 1 -3.012E-002 364.48 -3.012E-002 & ( 1.046E+000G 8.0E+000 81.70
TH-234 N 1 2.971E+001 63.29 1.T04E+001 % ( P 2.552E+001G 1.6E+012 4.82
2.971E+001 9259 4.066E+001 * ( P 1.806E+001G 1.6E+012 5.58
K-40 N 1 2.657E+002 1460.83 2.657E+002 ( P 1.186E+001G 4. 7E+011  10.67
PA-234 N 1 2.468E+000 1001.00 2.468E+000 & ( 1.507E+002G 1.6E+012 "84
2.468E+000 766.41  5.770E+000 % 4.131E+002G 1.6E+012 %29
CS-134 TF I 1 2.228E-001 604.71  2.228E-001 % ({ 1.224E+000G 7.5E+002 éﬁ.ﬁz
' 2.228E-001 795.87 4.681E-001 % 1.447E+000G 7.5E4002 85.53
2.228E-001 569.32 2.228E-001 & 6.043E+000G 7.5E+002 15.38
2.228E-001 80195 -2.734E+000 % 1.522E+001G 7.5E+002 8.89
2.228E-001 563.24 -8.793E-002 % 1.239E+001G 7.5E+002 8.35
RA-224 N 1 2. 119E+001 24099 2.119E+001  { 2.243E+001G 7.0E+002 4.10
1.803E+001 300.03  2.194E+001 + 2.523E+001G 7.0E+002 3.28
PB-212 N 1 1.803E+001 238.63 1.803E+001 ( P 1.846E+000G 7.0E+002 43.30
PB-214 N 1 1.631E+001 35193 1.631E+001 ( P 1.969E+000G 5.8E+005 37.80
1.631E+001 295.09 1.381E+001 - P 4 658E+000G 5.8E+005 19.30
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' 1.631E+001 242.00 9.123E+000 % p 1.223E+001G 5.8E+005 7.43
Bl-214 N 1.406E+001 609.31  1.406E+001 ( P 2.957E+000G 5.8E+005. 46.09
1.406E+001 1120.29  1.009E+001 * P 1.081E+001G 5.8E+005 15.10
: 1.406E+001 1764.49  7.699E+000 % P 1.043E+001G 5.8E+005 135.40
AC-228 N 1.323E+001 91107 1324E+001 @ ( P 4 693E+000G 2. 1E+003 29.00
1.323E+001 968.97 1.228E+001 ( P 1.000E+001G 21E+003 17.46
1.323E+001 338.32 1.461E+001 * ( P 7.846E+000G 2.1E+003 12.01
1.323E+001 93.35 1.323E+001 + E 1.621E+001X 2.1E+003 5.56
CO60 TF 1.103E-001 1332.50 1.103E-001 % ¢ 1.477E+000G 1.9E+003 99.98
‘ 1.103E-001 1173.24 2.578E-001 % 1.572E+000G 1.9E+003 99.90
EU-154 T F | 1.003E+000 873.23 1.003E+D00 & ¢ 6.775E+000G 3.1E+003 1227
1.003E+000 123.10 -2.910E-001 % 2. 119E+000G 3.1E+003 40.79
1.003E+000 1274.54 9.512E-001 % 4.458E+000G 3.1E+003 35.19
1.003E+000 723.36 -2.083E+000 % 7.144E+000G 3.1E+003 20.22
1.003E+000 1004.77 -5.016E-001 % 7.260E+000G 3.1E+003 18.01
1.003E+000 996.33 -1.015E+000 & 3.1E+003 10.60

% =

¢

.

. >
TR (R TR

$
&

Analysis Codes:
Peak fails sensitivity test

Peak activity lower than counting uncertainty range

This peak is used in the nuclide activity average

Peak is o0 wide, but only one peak in library

Derived Average Activity

Peak activity higher than counting uncertainty range

~J

m @ o

1

1.322E+001G

Peak is too narrow

Peak outside analysis energy range

Peakbackround subtraction

Peak is too wide at FW25M, but OK at FWHM

Energy Duplication

Peak is part of a multiplet and this area went negative during deconvelution

Peak identified, but first peak of this nuclide failed one or more qualification tests

Calculated peak centroid is not close enough to the library energy centroid for positive identification

Nuclide Codes:

T = Thermal Neutron Activation
P_ = Photon Reaction

M = No MDA Caloulation

Peak Codes:

G = Gamma Ray

S = Single - Escape

A = Notin Average

X-Ray

Fast Neutron Activation

Double - Escape

Naturally Occurring Isotope

O
n

~
n

Key Line

Fission Product

Charged Particle Reaction

Positron Decay

LRI T .
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable

Nuclide Ba/sample Bg/sample 1 Sigma % 1_Sigma % Activity

CS-134 < 2.228E-001 2.229E-001 158.66 158.68 1.224E+000
EU-154 < 1.003E+000 1.003E+000 184.94 184.97 6.775E+dd0
EU-155 < 3.028E+000 3.028E+000 27.60 27.81 4.053E+000
PB-214 1.631E+001 1.631E+001 7.63 8.15 1.969E+000
Bl-212 < 9.5663E+000 9.564E+000 30.63 30.76 8.537E+000
Bl-214 < 1.406E+001 1.406E+001 0.28 9.72 2. 957E+000
TH-234 2.971E+001 2.971E+001 20.27 20.60 2. 552E+OQ1
PA-234M < 2.468E+000 2.468E+000 1.661.78 1.661.79 1. 507E+OG2
‘:CS—1 37 < 9.949E-001 9.949E-001 40.98 41.09 1.273E+000
EU-152 3.046E-001 3.046E-001 310.72 310.73 3.310E+000
TL-208 # 7.275E+000 7.276E+000 7.63 8.16 6.716E-001
RA-224 2.119E+001 2.119E+001 33.66 33.79 2.243E+001
PB-210 < -6.505E-001 -6.505E-001 1.983.51 1.983.51 4.298E+Ci§1
PB-212 1.803E+001 1.803E+001 5.50 6.26 1.846E+GOO
AC-228 < 1.323E+001 1.324E+001 12.00 12.34 4.693E+000
Pa-234 < -8.707E-001 -8.707E-001 175.62 175.65 5.170E+000
‘JU-235 < 9.990E-001 9.990E-001 234.19 234.21 8. 000E+000
AM-241 < -6.422E-002 -6.422E-002 1.606.51 1.606.52 526E+000
'BE-T < 8.528E-001 8.545E-001 228.88 228.90 6. 988E+000
E(—40 2.657E+002 2.657TE+002 4.389 5.70 1. 186E+001
CO-60 < 1.103E-001 1.103E-001 368.25 368.26 1.477E+OOO
i-1 31 < -3.012E-002 -3.051E-002 977.78 977.79 1.046E+000
' # = All peaks for activity calculation had bad shape .

i
K
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Total Activity ( 37.71 to 1,999.84 keV) 358.17 Bg/sample

Analyzed by: Fx
403293

Reviewed by:

Supervisor

Laboratory: Test America
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GammaVision Repart Writer

DB Analysis ID: 33,047

Sample Description:

Version 2.04.0

7360292_KEKD81AC_F7L200260-009 — y

t America_ St.

Tes
G53w4.21 26-Dec-2007 4 09 40PM Page

o
HEET TN

Spectrum Filename: KEKD81AC.An1 — =
Acquisition Information
Start Time: 26-Dec-2007  3:38:32PM
Live Time: 1800.00 s Real Time: 1814.98
Dead Time: 0.83 %
Detector ID: 3 -
Detector System: Ge 3 SN/155 —
Calibration
Description: Ge3 74139_334 Tunacan cal 01_11_07 —_
Filename: C:\User\Calibrations\Ge3 cal post 5_8_06\Ge3 Tunacan 74139_334 01_11_07.Clb
~ Energy Created: 10-Jan-2007 5:13:35PM Efficiency Created: 11-Jan-2007 1:43;‘34PM
Zero Offset: 0.416 keV Gain: 0.250 keV/Channel *
Library 1 File: mmr06 short.lib — Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.87 keV
Stop Channel: 8,000 for an energy of 2000.50 keV

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error:
Additional systematic error:
Fraction Limit:

Background Width:

Corrections
Decay Correct to Date:
" Decay During Acquisition:
. Peaked Background Correction:
) Absorption:
Geometry Correction:
Random Summing:

Energy Calibration Normalized Differe

LOT# F7L200260

40.000 %

1.0000 / 1.0000 = 1.0000
Nureg method 4.16
1.00E+000

0.0000

0.0000

0.0000%

Average of three points A

Status Comments

YES 26-Dec-2007 12:00:00PM -
NO

YES Ge3 PBC table 11_26 07.Pbc —

NO
NO

NO

0.3177
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UNIDENTIFIED PEAK SUMMARY
" Peak Centroid Background Net Area Intensity  Uncertainty FWHM  Suspected
Channel Energy Counts Counts Cts/Sec 1 Sigma% keV Nuclide Code
370.99 93.06 514.00 0.00 0.000 3206.24 0.584 S
743.58 186.12 195.50 122.50 0.068 26.67 0.968 PA-234 S
836.45 209.31 - 16147 151.53 0.084 14.37 0.873 AC-228 s
1079.98 270.15 108.33 113.67 0.063 22.83 0.715 AC-228 s
1352.21 338.16 252.56 7.44 0.004 304.14 1.201
3644.28 910.94 189.17 41.83 0.023 49.01 1.968
297 .46 74.70 608.00 291.00 0.162 18.26 0.730 PB-214
307.02 77.09 516.00 402.00 0.223 12.35 0.905 PB-214
347.30 87.11 29343 141.57 0.079 19.07 0.906 PB-214 - D
358.12 89.85 216.67 76.33 0.042 29.58 0.855 PB-214 M
s = Peak fails shape tests. ,}%
D = Peak area deconvoluted. o
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts Cts/Sec 1 Sigma% keV  Code
PB-210 1 185.24 46.68 243.38 9.42 0.005 70.39 0.864 s
AM-241 1 236.69 59.52 384.73 -21.31 -0.012 131.94 0.878 s
TH-234 1 252.38 63.44 407.55 51.13 0.028 38.26 0.882
EU-155 1 34488 86.54 501.71 158.13 0.088 21.55 0.906 D
TH-234 1 371.53 93.20 495.85 64.44 0.036 3542 0.912 s
AC-228 1 372.14 93.35 426.23 132.80 0.074 1.51 0.913 sD
U-235 1 37214 93.35 555.10 0.00 0.000 2734.96 0.913 sD
EU-155 1 42139 105.65 280.37 47.56 0.026 51.86 0925 ...
EU-152 1 484.80 121.49 239.10 -17.39 -0.010 128.02 0942 - s
EU-154 1 491.26 123.10 302.30 1.34 0.001 1837.01 0943 s
Pa-234 1 520.09 130.30 289.10 -31.65 -0.018 78.27 0952 s
U-235 1 573.35 143.60 230.25 20.74 0.012 95.64 0.964 s
U-235 1 651.58 163.14 234.39 9.35 0.005 233.82 0.984 s
U-235 1 822.09 205.73 223.50 2544 0.014 85.43 1.027
PB-212 1 953.82 238.63 188.82 828.18 0.460 4.06 1.060 D
RA-224 1 963.24 240.99 327.72 119.28 0.066 23.33 1.062 D
PB-214 1 967.29 242.00 202.20 77.80 0.043 28.23 1.063 =D
TL-208 1 1108.81 277.35 106.33 96.67 0.054 27.70 0.602 $
I-131 1 1136.44 284.25 114.26 13.00 0.007 119.54 1.105 s
PB-214 1 1179.77 295.07 124.82 201.18 0.112 14.70 1.026 s
PB-212 1 1200.31 300.20 95.83 7417 0.041 31.26 1.176 s
AC-228 1 1352.70 338.27 88.24 188.36 0.105 10.00 1.158
EU-152 1 1377.57 344.49 105.61 -2.78 -0.002 526.15 1.164 s
PB-214 1 1407.16 351.88 91.37 310.63 0.173 8.84 0.945 8
131 1 1458.51 364.71 102.58 -10.50 -0.006 139.83 1.184 s
BE-7 1 1917.01 479.26 42.70 247 0.001 378.87 1292 %
CS-134 1 2253.10 563.24 53.95 0.00 0.000 1038.75 1.372 s
CS5-134 1 227745 569.32 87.30 -1.06 -0.001 -47.24 1.378 'sD
Pa-234 1 2278.04 569.47 89.91 -5.49 -0.003 -169.75 1.378 sD
TL-208 1 233293 583.18 31.96 398.04 0.221 5.90 1.819 3
CS-134 1 2424.01 605.95 89.50 -6.41 -0.004 212.54 1.410 s
BI-214 1 2436.48 609.06 22.95 243.05 0.135 7.27 1.483
131 1 254047 635.05 46.38 -7.67 -0.004 130.60 1.440 s
CS-137 1 264595 661.41 60.57 29.61 0.016 41.47 1.462 s
EU-154 1 289842 724.51 125.98 -20.12 -0.011 81.97 1518 s
Bi-212 1 2908.15 726.94 20.00 105.00 0.058 14.29 2.031 $
PA-234M 1 3069.09 767.16 38.91 13.57 0.008 70.47 1.556 s
EU-152 1 3114.78 778.58 43.77 -4.55 -0.003 210.68 1.567 5
Bl-212 1 314271 785.56 4112 12.52 0.007 77.78 1.572
CS-134 1 3189.99 797.38 45.76 -5.83 -0.003 169.17 1.582 s
CS-134 1 3207.62 801.79 42.69 0.29 0.000 3227.71 1.587 §
TL-208 1 344112 860.15 6.17 74.83 0.042 14.58 0890 ' s
EU-154 1 3495.63 873.78 28.59 0.67 0.000 1138.10 1.649 %
Pa-234 1 3516.30 878.95 2147 4,70 0.003 146.85 1.655 $
Pa-234 1 3532.14 882.91 39.08 -4.59 -0.003 198.28 1657 s
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AC-228 1 3644.05 910.88 3743 176.66 0.098 8.83 1.681
Pa-234 1 3786.74 946.55 44.09 -4.93 -0.003 195.89 1.710 S
EU-152 1 3857.84 964.33 99.62 3317 0.018 46.02 1.726 s
AC-228 1 3875.36 968.71 76.18 105.52 0.059 15.22 1.730 s
EU-154 1 3986.01 996.37 34.74 0.04 0.000 22343.67 1.753 s
PA-234M 1 400532 1001.20 36.53 0.36 0.000 2350.44 1.756 s
EU-154 1  4027.04 1006.63 31.52 -1.89 -0.001 426.80 1.760 S
EU-152 1 4443.70 1110.81 23.32 3.04 0.002 231.57 1.847 £
Bl-214 1 4479.82 1119.84 7.94 64.06 0.036 15.75 0.446 s
CO-60 1 4691.41 1172.74 41.40 -5.09 -0.003 184.21 1.896 §
EU-154 1 5093.82 1273.38 21.71 5.01 0.003 138.91 1.976 §
CO-60 1 5330.21 1332.50 36.11 0.00 0.000 849.88 2.019 ' Is
EU-152 1 5628.03 1406.99 17.50 4.90 0.003 129.03 2.076 K]
K-40 1 5840.52 1460.14 11.21 456.79 0.254 462 1.805 s
BI-214 1 7053.44 1763.61 13.37 32.67 0.018 21.56 2.326 s
s = Peak fails shape tests.

D = Peak area deconvoluted.

A = Derived Aveage Activity.

L

AT
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SUMMARY OF LIBRARY PEAK USAGE
Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value
Name  Code Used Becquerels keV Becquerels Code Becquerels Code Comments ;
AM-241 T 1 -9421E-001 59.54 -9.421E-001 % ( 4 160E+000G 1.6E+005 35.90
BE-7 NPC 1  B.677E-001 477.60 6.677E-001 & ( 8.949E+000G 5.3E+001 10.52
PB-210 N 1 5.459E+000 46.54 5.459E+000 % ( 4.369E+001G 8.1E+003 4.25
EU-155 T F I 1 4.956E+000 105.31 2.722E+000 % ( 4.622E+000G 1.8E+003 21.20
4.956E+000 86.54 6.498E+000  ( 4 A00E+000G 1.8E+003 30.70
RA-224 N 1 4.928E+001 24099 4.928E+001  ( 3.597E+001G 7.0E+002 4.10
Bl-212 N 1  3.446E+001 727.33 3.446E+001  ( 7.728E+000G 7.0E+002 11.82
, 3.446E+001 78551  4.669E+001 % 1.216E+002G 7.0E+002  1.10
PB-212 N 1 3.217E+001 238.63 3.217E+001  ( 2.593E+000G 7.0E+002 43.30
‘ 3.217E+001 300.03 4.501E+001 + 2.933E+001G 7.0E+002 3.28
131 TF I 1 -2.069E-001 364.48 -2.969E-001 % ( 1.411E+000G 8.0E+000 81.70
-2.969E-001 284.30  4.047E+000 % 1.635E+001G 8.0E+000 6.14
-2.969E-001 636.97 -3.766E+000 % 1.691E+001G 8.0E+000 7.7
2.949E+001 968.97 2.894E+001  ( 1.190E+001G 2.1E+003 17.46
2.049E+001 338.32 3.421E+001  ( 8.443E+000G 2.1E+003 12.01
2.949E+001  93.35 2.949E+001 - 2.197E+001X 2.1E+003 5.56
AC-228 N 1 2.949E+001 911.07 2.787E+001  ( 4.925E+000G 2.1E+003- 29.00
K-40 N 1 2.822E+002 1460.83 2.822E+002 @ ( 1.131E+001G 4.7E+011  $0.67
- 2.415E-001 723.36 -3.845E+000 & 1.051E+001G 3.1E+003 20.22
2.415E-001 1004.77 -5.157E-001 % 7.887E+000G 3.1E+003 18.01
2.415E-001 99633  1.721E-002 & 1.392E+001G 3.1E+003 10.80
EU-154 T F 1 1 2.415E-001 87323  2415E-001 % ( 9.984E+000G 3.1E+003 12.27
2.415E-001 123.10  4.015E-002 & 2.509E+000G 3.1E+003 40.79
2.415E-001 127454  8.402E-001 & 4.096E+000G 3.1E+003 35.19
U-235 N 1 2.404E+000 143.79  2.404E+000 % ( 8.508E+000G 2.6E+011 10.96
: 2.404E+000 20533  7.720E+000 % 2.196E+001G 2.6E+011  5.01
2.404E+000 163.38 2.463E+000 & 1.950E+001G 2.6E+011 ,5.08
2.404E+000 9335  0.000E+000 % 2.103E+001X 2.6E+011 581
EU-152 T F 1 -2.320E-001 34429 -2.320E-001 % ( 4.222E+000G 4.9E+003 26.50
-2.320E-001 121.78  -7.425E-001 % 3.192E+000G 4 9E+003 28.58
-2.320E-001 778.92 -1.435E+000 % 1.057E+001G 4 9E+003 12.94
-2.320E-001 964.11  1.084E+001 % 1.610E+001G 4.9E+003 14.61
-2.320E-001 1112.07  1.185E+000 % 9.813E+000G 4.9E+003 13.64
-2.320E-001 1408.00  1.490E+000 % 8.760E+000G 4.9E+003° 21.00
CS-134 T F | 1 -2.223E-001 60471 -2.223E-001 % ( 1.623E+000G 7.56+002 9%.62
' -2.223E-001 795.87 -2.825E-001 % 1.658E+000G 7.5E+002 85.53
-2.223E-001 569.32 -2.223E-001 & 9.739E+000G 7.5E+002 15.38
-2.223E-001 801.95  1.375E-001 & 1.590E+001G 7.5E+002 8.69
-2.223E-001 563.24  0.000E+000 % 1.421E+001G 7.5E+002 8.35
Pa-234 N 1 -2.169E+000 13129 -2.169E+000 % ( 5.633E+000G 1.6E+012 18.00
f -2.169E+000 569.47 -2.169E+000 % 1.853E+001G 1.6E+012 8.20
-2.169E+000 946.02 -1.729E+000 % 1.181E+001G 1.6E+012 13.40
-2.189E+000 883.24 -2.137E+000 % 1.483E+001G 1.6E+012  9.60
-2.169E+000 880.53  3.495E+000 & 1.807TE+001G 16E+012  6.00
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PA-234 N 1 2.137E+000 1001.00 2.137E+000 & ( 1.810E+002G 1.6E+012 .84
2137E+000 766.41 1.860E+002 % 4.356E+002G 1.6E+012 . .29
PB-214 N 1 1.906E+001 35183 1.858E+001 * ( P 2.826E+000G 5.8E+005 3760
1.906E+001 295.09 2.049E+001 @ ( P 5.578E+000G 5.8E+005 15;)30
; 1.906E+001 242.00 1.779E+001 ( 1.577E+001G 5.8E+005 '-” ‘7.43
BI-214 N 1 1.759E+001 809.31 1.796E+001 ( P 1.850E+000G 5.8E+005 46.09
1.759E+001 1120.29 2.266E+001 + P 5.602E+000G 5.8E+005 15.10
) 1.759E+001 176449 1.647E+001 ? ( P 9.961E+000G 5.8E+005 15.40
TH-234 N 1 1.592E+001 6329 1.592E+001 % ( P 3.014E+001G 1.6E+012 4.82
1.592E+001 9259 1.42BE+001 % P 2.359E+001G 1.6E+012 5.58
TL-208 F N 1 1.553E+001 583.02 1.,553E+001 ( P 1.133E+000G 7.0E+002 84.50
1.553E+001 277.28 2.874E+001 + 1.509E+001G 7.0E+002 6.31
1.553E+001 860.56 2.643E+001 * 5.045E+000G 7.0E+002 12.42
CS8-137 T FI 1 1.257E+000 661.66 1.257E+000 % ( 1.655E+000G 1.1E+004 85.21
CO60 TF 1  0.000E+000 1332.50  0.000E+000 % ( 1.879E+000G 1.9E+003 99.98
0.000E+000 1173.24  -2.B18E-001 % 1.811E+000G 1.9E+003 99.90
Aénalysis Codes:
% = Peak fails sensitivity test ? = Peakis too narrow .
- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range m
%
(7 = This peak is used in the nuclide activity average P = Peakbackround subtraction : ';
*f}; = Peak is too wide, but only one peak in library @ = Peakis too wide at FW25M, but OK at FWHM i
A = Derived Average Activity E = Energy Duplication
+ = Peak activity higher than counting uncertainty range
' = Peakis part of a multiplet and this area went negative during deconvolution
$ = Peak identified, but first peak of this nuclide failed one or more qualification tests i
& = Calculated peak centroid is not close enough to the library energy centroid for positive identification ;

Nuclide Codes:

T = Thermal Neutron Activation
P = Photon Reaction

M = No MDA Calculation

Peak Codes:

G = Gamma Ray

S = Single - Escape

A' = Not in Average

X-Ray

1

Double - Escape

Fast Neutron Activation

Naturally Occurring |sctope

O
"

)
I

Key Line

Charged Particle Reaction

Pesitron Decay

Fission Product

LOT# . F7L200260
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable

‘Nuclide Bal/sample Ba/sample 1 Sigma % 1 Sigma % Activity
K-40 # 2.822E+002 2.822E+002 4,74 5.57 1.131E+001
CO-60 849.88 849.88 1 .879E+0O_0
1-131 < -2.969E-001 -3.008E-001 139.83 139.86 1.411E+000
CS-134 < -2.223E-001 -2.223E-001 212.54 212.56 1.623E+000
BE-7 < 6.677E-001 6.691E-001 378.87 378.88 8.949E+000
*.CS-1 37 < 1.257E+000 1.257E+000 41.47 41.57 1.655E+000
EU-152 < -2.320E-001 -2.320E-001 526.15 526.16 4.222E1;900
EU-155 4.956E+000 4.956E+000 21.55 21.81 4.622E+060
}';TI'L—ZOS 1.553E+001 1.553E+001 6.02 6.67 1.133E¥C160
EU-154 < 2.415E-001 2.415E-001 1.138.10 1.138.10 9.984E+000
RA-224 4.928E+001 4.928E+001 23.33 23.52 3.597E+001
»:F’B-21 0 < 5.459E+000 5.459E+000 231.22 231.25 4.369E+001
PB-212 3.217E+001 3.218E+001 4.16 5.12 2.593E+0Q\0
PB-214 1.906E+001 1.906E+001 9.10 9.54 2.826E+0f(3‘0
Pa-234 < -2.169E+000 -2.169E+000 78.27 78.32 5.633E+000
TH-234 < 1.592E+001 1.592E+001 56.74 56.86 3.014E+OQ1
JPA-234M < 2.137E+000 2.137E+000 2.350.44 2.350.44 1.810E+(5(52
U-235 < 2.404E+000 2.404E+000 105.53 105.57 8.508E+000
BI-212 3.446E+001 3.446E+001 14.29 14.58 7.723E¥Q§0
Bl-214 1.758E+001 1.759E+001 7.47 8.01 1.850E+000
AC-228 < 2 949E+001 2 949E+001 6.78 7.37 4.925E+000
AM-241 < -9.421E-001 -9.421E-001 131.94 131.89 4.160E+000
'_ # = All peaks for activity calculation had bad shape
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Total Activity ( 37.87 to 2,000.50 keV) 455.23 Bg/sample

Analyzed by:

403293

Reviewed by:

Supervisor

" Laboratory: STL- St Louis
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KEKD81AC
7360292 KEKD81AC F7L200260 009
.1000_ -
100:— —
I N
Ll | L
0.00 512.00 1024 00 1636.00 2048.00

Acquired: 26-Dec-2007 3:38:32 PM
File: C:\User\spectra\KEKD81AC.spc
Detector: #0 Ge 3 SN/155 E

Energy (keV)
Real Time: 1814.98 s. Live Time: 1800.00 s.
e E Channels 8192
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Test Anerica St. Louis
GammaVision Report Writer Version 2.04.0 G53wW4.21 26-Dec-2007 4:10:02PM Page 1

DB Analysis ID: 33,048

Sample Description: 7360292_KEKEC1AC_F7L200260-010 .- i
Spectrum Filename: KEKEC1AC.ANn1 ) P :_j:'
Acquisition information
Start Time: 26-Dec-2007  3:39:06PM
Live Time: 1800.00 — Real Time: 1804.46
Dead Time: 0.25 %
Detector ID: 4 ~
Detector System: Ge 4 SN/181 o
Calibration R
Description: Ge4_TunaCanCal_74139_334_05 15 07 _
Filename: C:\Usen\Calibrations\Ge4 Post 09_07_07(Ge6)\Ge4_TunaCanCal_741 38_334_05_15_¢
Energy Created: 08-Mav-2007 1:28:13PM Efficiency Created: 15-Mav-2007 10:05;02AM
Zero Offset: 0.017 keV Gain: 0.250 keV/Channel . / 23
Library 1 File: mmr06 shortlib — Library based peak stripping used. Co
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.53 keV
Stop Channel: 8,000 for an energy of 1998.47 keV
Peak rejection level: 40.000 %
Activity Scaling Factor: 1.0000 / 1.0000 = 1.0000
Detection Limit Method: Nureg method 4.16
Sample Size: 1.00E+000
Additional random error: 0.0000
Additional systematic error: 0.0000 o
Fraction Limit; 0.0000% R
Background Width: Average of three points '
Corrections ‘ Status Comments :
Decay Correct to Date: YES 26-Dec-2007 12:00:00PM -
Decay During Acquisition: NO —_—
Peaked Background Correction: YES Ge4 PBC table 11_26 07.Pbc
Absorption: NOC
Geometry Correction: NO
Random Summing: NO
Energy Calibration Normalized Differe 0.2408

;o
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" peak Centroid

Channel Energy
299.00 74.80

- 308.25 7711
348.42 87.16
836.63 209.25
1179.10 294 .88
1353.49 338.48
1406.19 351.66

s = Peak fails shape tests.

D = Peak area deconvoluted.

Background

Counts

126.67
230.00
206.25
105.01
110.11

92.52
186.88

Net Area
Counts

115.33
241.00
10.75
90.99
37.89
36.48
8.12

Intensity

Cts/Sec

0.064
0.134
0.006
0.051
0.021
0.020
0.005

UNIDENTIFIED PEAK SUMMARY

Uncertainty FWHM  Suspected
1 Sigma% keV Nuclide Code

18.46 0.788 PB-214
14.60 0.789 PB-214

191.46 0.802 S
19.07 0.570 AC-228 S
42.40 0.956
40.80 1.065 8

240.65 0.939

s

iy
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!
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts  Cts/Sec 1 Sigma% keV  Code
PB-210 1 185.40 46.39 80.81 27.19 0.015 33.46 0.453 s
AM-241 1 235.98 59.04 137.97 0.27 0.000 6158.82 0.830 s
TH-234 1 252.10 63.07 208.76 2410 0.013 51.42 0.834 s
EU-155 1 348.88 87.27 118.70 131.09 0.073 14.64 0.854 s
U-235 1 373.18 93.35 139.78 8.48 0.005 27.23 0.860 sD
AC-228 1 373.18 93.35 39.94 156.27 0.087 9.31 0.860 sD
TH-234 1 379.03 94.81 178.11 -49.92 -0.028 70.68 0.859 s
EU-155 1 421.49 105.43 112.69 10.67 0.006 144.01 0.871 i
EU-152 1 485.63 121.47 123.31 -11.17 -0.006 143.72 0.885 g
EU-154 1 493.53 12345 126.39 -2.30 -0.001 695.13 0.886 ;.
Pa-234 1 523.33 130.90 158.76 -18.43 -0.010 99.45 0.894 s
U-235 1 570.37 142.66 107.15 16.01 0.009 94.77 0.904 s
U-235 1 654.28 163.65 109.46 14.53 0.008 105.15 0.922 s
U-235 1 820.74 205.27 75.01 -6.39 -0.004 195.59 0.958 s
PB-212 1 953.37 238.44 69.46 331.54 0.184 - 7.14 1.012
RA-224 1 958.97 239.84 436.48 -121.71 -0.068 25.91 0988 s
PB-214 1 965.44 241.46 109.63 46.32 0.026 35.18 0989 -8
TL-208 1 1109.25 277.41 28.33 31.67 0.018 37.40 0.464 s
I-131 1 1140.17 285.14 60.19 -9.05 -0.005 125.69 1.025 s
PB-214 1 1179.76 295.04 3717 77.23 0.043 15.06 1.034 v
PB-212 1 1188.51 299.73 16.00 42.00 0.023 23.89 1.178 ‘
AC-228 1 1351.69 338.03 31.31 68.36 0.038 16.74 1.071 'S
EU-152 1 1376.72 344.29 75.00 0.00 0.000 1224.74 1.076 3
PB-214 1 1406.18 = 351.65 36.16 161.80 0.090 9.06 1.082 -
I-131 1 1457.16 364.40 42.60 -3.47 -0.002 271.34 1.092 s
BE-7 1 1915.37 478.94 38.31 -7.63 -0.004 120.26 1185 s
£S-134 1 2262.70 565.76 16.77 0.24 0.000  2439.03 1254 s
CS-134 1 2276.94 569.32 23.79 -2.36 -0.001 -62.06 1259 'sD
Pa-234 1 2277.54 569.47 31.75 -2.74 -0.002 -165.80 1.259 sD
TL-208 1 2330.14 582.62 9.18 124.82 0.069 10.65 1.205
CS-134 1 242495 606.31 59.52 -14.20 -0.008 81.31 1.286 s
Bl-214 1 2434.87 608.79 5.25 174.75 0.097 7.45 0.947 8
1-131 1 2550.45 637.68 15.36 576 0.003 104.94 1.312 ]
CS-137 1 264575 661.50 28.83 17.69 0.010 49.07 1.33 -5
EU-154 1 2898.34 724.62 55.73 -11.73 -0.007 94.65 1.378 S
Bl-212 1 2906.43 726.64 16.80 22.01 0.012 33.95 1.381 s
PA-234M 1 3065.59 766.41 33.00 0.00 0.000 §12.40 1.411 s
EU-152 1 3116.28 779.08 29.40 -5.61 -0.003 143.13 1.420 s
Bl-212 1  3142.02 785.51 34.00 0.00 0.000 824.62 1.425 s
CS-134 1 3179.22 794.81 18.52 6.70 0.004 98.69 1.433 $
CS-134 1 3208.80 802.20 15.15 -1.04 -0.001 535.83 1437 s
TL-208 1 3442.89 860.69 17.05 9.62 0.005 68.75 1.481 K]
EU-154 1 349095 872.70 20.84 -0.01 0.000 14636.32 1.490 g.
Pa-234 1 352417 880.99 12.14 -0.37 0.000 1349.18 1.495 s
Pa-234 1 3532.91 883.18 13.40 2.50 0.001 216.24 1497 s

LOT# F7L200260 212 of 303
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AC-228 1 3643.26 910.75 10.12 66.08 0.037 14.06 1.518
Pa-234 1 3784.51 946.04 18,75 -2.02 -0.001 318.46 1.543 '8
EU-152 1 3856.86 964.11 194.69 0.00 0.000 1973.25 1.556 s
AC-228 1 3875.44 968.75 27.60 36.85 0.020 26.04 1.559 S
EU-154 1 3985.80 996.32 156.27 -2.09 -0.001 273.61 1.579 s
PA-234M 1  4004.52 1001.00 23.32 0.00 0.000 682.99 1.582 S
EU-154 1 4020.65 1005.03 22.94 -0.79 0.000 867.45 1.585 .S
EU-152 1 4454.25 1113.34 14,69 1.49 0.001 371.97 1.659 s
Bl-214 1 4479.31 1119,59 21,23 12.63 0.007 41.12 1.665 S
CO-60 1 469947 1174.58 14,82 -1.84 -0.001 304.69 1701 ' 8
EU-154 1 5099.74 1274.54 47.16 0.00 0.000 971.19 1.768 - ?
CO-60 1 5333.86 1333.01 7.45 2.61 0.001 160.34 1.806 § '
EU-152 1 5634.45 1408.06 8.06 291 0.002 149.96 1.854 s
K-40 1 5843.76 1460.32 2.83 21417 0.119 6.79 1.601
BI-214 1 7057.86 1763.38 1.16 13.68 0.008 29.24 2.066 s
s = Peak fails shape tests.

D = Peak area deconvoluted.

A = Darived Aveage Activity.

e B L
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Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value
Name Code Used Becquerels keV Becquerels Code Becquerels Code Comments
CS-134 TF I 1 -7.632E-001 604.71 -7.632E-001 % { 2.079E+000G 7.5E+002 9762
-7.632E-001 795.87 5194E-001 & 1.764E+000G 7.5E+002 85.53
-7.632E-001 569.32 -7.632E-001 & 8.237E+000G 7.5E+002 15.38
-7/.632E-001 801.95 -8.022E-001 % 1.601E+001G 7.5E+002 8.69
-7.632E-001 563.24 1.408E-001 % 1.287E+001G 7.5E+002 8.35
TL-208 F N 1 7.510E+000 583.02 7.510E+000 ( P 1.013E+000G 7.0E+002 84.50
{ 7.510E+000 277.28 1.304E+001 + 1.133E+001G T.0E+002 6.31
, 7.510E+000 860.56 5.479E+000 % 1.251E+001G 7.0E+002 12.42
RA-224 N 1 -6.836E+001 24099 -6.836E+001 * { 5.620E+001G 7.0E+002 4.10
EU-155 T F I 1 4.675E+000 105.31 8.155E-001 % ( 3.988E+000G 1.8E+003 21.20
' 4.675E+000 86.54  7.341E+000 * ¢ 2.995E+000G 1.8E+003 30.70
EU-154 T F | 1 -3.287E-003 873.23 -3.287E-003 & ( 1.400E+001G 3.1E+003 12.27
-3.287E-003 123.10 -9.085E-002 & 2.179E+000G 3.1E+003 40.79
-3.287E-003 1274.54  0.000E+000 % 9.690E+000G 3.1E+003 35.19
-3.287E-003 723.36 -3.548E+000 % 1.134E+001G 3.1E+003 20.22
-3.287E-003 1004.77 -3.519E-001 % 1.118E+001G 3.1E+003 18.01
: -3.287E-003 996.33 -1.573E+000 % 1.577E+001G 3.1E+003 " 10.60
BE-7 NPC 1 -3.091E+000 477.60 -3.091E+000 % ( 1.278E+001G 5.3E+001 90.52
Co60 TF 1 2.664E-001 1332.50 2.664E-001 % ( 1.575E+000G 1.9E+003 §§.98
i 2.664E-001 1173.24 -1.688E-001 % 1.893E+000G 1.9E+003 99.90
U-235 N 1 2437E+000 14379 2.437E+000 & ( 7.754E+000G 2.6E+011 10.96
- 2437E+000 205.33 -2.592E+000 % 1.746E+001G 2.6E+011  5.01
2437E+000 163.38  5.035E+000 % 1.783E+001G 2.6E+011 5.08
2.437E+000 93.35  2.437E+000 ! E 1.661E+001X 2.6E+011 5.81
PB-21Q N 1 2.253E+001 46.54  2.253E+001 % ( P 3.696E+001G 8.1E+003 4.25
K-40 N 1 2.219E+002 1460.83 2.219E+002 ( P 1.093E+001G 4.7E+011 10.67
Bl-214 N 1  2.003E+001 609.31 2.003E+001 ( P 1.534E+000G 5.8E+005 46.09
2.003E+001 112028  7.368E+000 % P 1.411E+001G 5.8E+005 15.10
2.003E+001 1764.49  1.166E+001 - 6.581E+000G 5.8E+005 15.40
PB-212 N 1 1.749E+001 23863  1.749E+001 { P 2.192E+000G 7.0E+002 43.30
1.749E+001 300.03  3.570E+001 + 1.815E+001G 7.0E+002 -3.28
AC-228 N 1 1.694E+001 911.07  1.690E+001 ( 4.485E+000G 2.1E+003 29.00
' 1.894E+001 968.97  1.648E+001 { 1.216E+001G 2.1E+003 1746
1.694E+001 338.32  1.770E+001 @ ( 7.454E+000G 2.1E+003 12.01
1.694E+001 9335 4692E+001 + } E 1.735E+001X 2.1E+003 5.56
Pa-234 N 1 -1.667E+000 131.29 -1.667E+000 % ( 5.556E+000G 1.6E+012 1”&.00
s -1.667E+000 569.47 -1.667E+000 % 1.760E+001G 1.6E+012 8.20
-1.667E+000 946.02 -1.156E+000 % 1.338E+001G 1.6E+012 13.40
-1.667E+000 883.24  1.885E+000 % 1.489E+001G 1.6E+012 9.60
-1.667E+000 880.53 -4.422E-001 % 2.277TE+001G 1.6E+012 6.00
AM-241 T 1 1.657E-002 59.54 1.657E-002 % ( 3.527E+000G 1.6E+005 35.90
1-131 TFI 1 -1.415E-001 364.48 -1.415E-001 & ( 1.350E+000G 8.0E+000 81.70
: -1.415E-001 284.30 -3.916E+000 % 1.681E+001G 8.0E+000 §.14
-1.415E-001 636.97 4.407E+000 % 1.606E+001G 8.0E+000 7.17
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PB-214 N 1.396E+001 351.83  1.388E+001 ( P 2.635E+000G 5.8E+005 37.60
1.396E+001 295.09  1.099E+001 - P 4.428E+000G 5.8E+005 19.30
1.396E+001 242.00 1.441E+001 * ¢ 1.602E+001G 5.8E+005 ?43
CS—1 37 TFI 1.177E+000 661.66 1.177E+000 % ( 1.846E+000G 1.1 E+004 8521
Bl-212 N 1.144E+001  727.33  1.144E+001 { 1.137E+001G 7.0E+002 11.82
‘ 1.144E+001 785,51  0.000E+000 % 1.781E+002G 7.0E+002 1.10
TH-234 N 1.042E+001 63.29 1.042E+001 * ( P 3.030E+001 G 1.8E+012 4.82
_ 1.042E+001 92.59 -1.497E+001 % P 1.946E+001G 1.6E+012 5.58
EU-152 T F 0.000E+000 34429 0.000E+000 % ( 5.136E+000G 4 9E+003 26.50
‘ 0.000E+000 121.78 -6.299E-001 % 3.070E+000G 4.9E+003 28.58
0.000E+000 778.92 -2.821E+000 % 1.408E+001G 4.9E+003 12.94
0.000E+000 964.11  0.000E+000 & 3.606E+001G 4.9E+003 T461
0.000E+000 1112.07 9.587E-001 % 1.320E+001G 4.9E+003 13.64
0.000E+000 1408.00 1.483E+000 & 8.124E+000G 4 9E+003 21.00
PA-234 N 0.000E+000 1001.00  0.000E+000 % ( 2.417E+002G 1.6E+012 .84
0.000E+000 766.41  0.000E+000 % 6.440E+002G 1.6E+012 .29
Analysis Codes: :
% = Peak fails sensitivity test ? = Peak is too narrow b
- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range ’
' 454
(. = Thispeak is used in the nuclide activity average P = Peakbackround subtraction ; ‘ 1‘
* = Peakis too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM
A = Derived Average Activity E = Energy Duplication
+ = Peak activity higher than counting uncertainty range
' = Peak is part of a multiplet and this area went negative during deconvolution
$_ = Peak identified, but first peak of this nuclide failed one or more qualification tests .
& = Calculated peak centroid is not close enough to the library energy centroid for positive identification t
Nuclide Codes: |
T = Thermal Neutron Activation = Fast Neutron Activation I = Fission Product
P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = No MDA Calculation
Peak Codes:
G = Gamma Ray = X-Ray = Positron Decay
s = Single - Escape = Double - Escape K = Key line g
A = Notin Average
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable

Nuclide Ba/sample Bag/sample 1 Sigma % 1Sigma % Activity

1-131 < -1.415E-001 ~1.433E-001 271.34 271.36 1.350E+000
CS134 < -7.632E-001 -7.633E-001 81.31 81.36 2.079E+Q00
CS-137 < 1.177E+000 1.177E+000 49.07 49.15 1.846E+000
EU-152 < 1.224.74 1.224.75 5.136E+000
BE-7 < -3.091E+000 -3.097E+000 120.26 120.29 1.278E+001
K-40 2.219E+002 2.219E+002 6.88 7.48 1.093E+001
CO-60 < 2.664E-001 2.664E-001 160.34 160.37 1 .575E+QQ‘0
EU-154 <« -3.287E-003 -3.287E-003  114.636.32 114.636.32 1.400E+dé1
PB-212 1.749E+001 1.749E+001 7.34 7.92 2.192E+600
PB-214 < 1.396E+001 1.396E+001 9.35 9.78 2.635E+000
BI-212 < 1.144E+001 1.144E+001 33.95 34.07 1.137E+001
'Pa-234 < -1.667E+000 -1.667E+000 99.45 99.49 5.556E+000
TH-234 < 1.042E+001 1.042E+001 85.62 85.70 3.030E+001
EU-155 < 4.675E+000 4.676E+000 14.64 15.02 3.988E+660
TL-208 7.510E+000 7.511E+000 10.84 11.22 1.013E+000
RA-224 < -6.836E+001 -6.837E+001 25.91 26.08 5.620E+Od1
PB-210 # 2.253E+001 2.253E+001 59.08 59.21 3.696E+061
BI-214 # 2.003E+001 2.003E+001 7.68 8.20 1.534E+OOO
AC-228 <« 1.694E+001 1.694E+001 11.33 11.69 4.4855;680
PA-234M < 662.99 683.00 2.417E4002
%1U~235 < 2.437E+000 2.437E+000 94.77 94.81 7.754E40100
AM-241 < 1.657E-002 1.657E-002 6.158.82 6.158.82 3.527E+000
# = All peaks for activity calculation had bad shape

! i
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Total Activity ( 37.53 to 1,998.47 keV) 266.91 Bg/sample

Analyzed by: -
403293 3

Reviewed by:

Supervisor

Laboratory: STL- St Louis
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Counts

0.00 511.50 1023 00 1534 50 2046 00
Energy (keV)
Acquired: 26-Dec-2007 3:39:06 PM Real Time: 1804.46 s. Live Time: 1800.00 s.
File: C:\User\spectra\KEKEC1AC.spc TN - Channels 8192

Detector: #0 Ge 4 SN/181
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GammaVision Report Writer

DB Analysis ID: 33,080

Sample Description:

Version 2.04.0

Test Anerica St. Louis

G53W4.21 26-Dec-2007 4:11:39PM Page 1

7360292_KEKEG 1AC_F7L200260-O1 1 —_

Spectrum Filename: KEKEG1AC.An1 -
Acquisition Information
Start Time; 26-Dec-2007 3:39:40PM :
Live Time; 1800.00 — Real Time: 1850.06
Dead Time: 271 %
Detector 1D 5 ~
Detector System: Ge 5 SN/157 -~
Calibration
Description: GeS5 TunaCanCal_74139-334_05_08_07 -
Filename: C:\User\Calibrations\Ge5 calibrations\Ge5 TunaCanCal_74139-334_05_08_07.Clb
Energy Created: 28-Mar-2007 6:08:23PM Efficiency Created: 08-May-2007 3:55:34PM
Zero Offset; 0.272 keV Gain: 0.250 keV/Channel
Library 1 File; mmr06 short.lib — : Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib

Analysis Parameters

Start Channel:

Stop Channel:

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error:
Additional systematic error:
Fraction Limit:

Background Width:

Corrections
Decay Correct to Date:
Decay During Acguisition:
Peaked Background Correction;
Absorption:
Geometry Correction:

Random Summing:

Energy Calibration Normalized Diffsrence:

LOT# F7L200260

150 for an energy of 37.74 keV
8,000 for an energy of 2000.57 keV
40.000 %

1.0000 / 1.0000 = 1.0000

Nureg method 4.16

1.00E+000

0.0000

0.0000

0.0000%

Average of three points

Status Comments

YES 26-Dec-2007 12:00:00PM
NO
YES Ge5 PBC table 11 26 07.Pbc

NO
NO

NO

e

0.2198
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G53wW4.21

26-Dec-2007 €% ATRIPNG 2p Rl o LOUT S

UNIDENTIFIED PEAK SUMMARY
Peak Centroid Background Net Area Intensity Uncertainty FWHM Suspected
Channel Energy Counts Counts Cts/Sec 1 Sigma% keV Nuclide Code
252.40 83.32 157.09 60.91 0.034 31.80 0.560 PA-234 s
297.11 74.49 168.00 164.00 0.086 18.02 0.758 PB-214 $
307.20 77.01 106.00 239.00 0.133 8.87 0.801 PB-214
316.71 79.39 44.00 31.00 0.017 37.29 0.620 TH-227
744.31 186.21 65.33 110.67 0.081 19.82 0.741 PA-234 ]
s = Peak fails shape tests.
D = Peak area deconvoluted.
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuctlide Used Channel Eneray Counts Counts CtsiSec 1 Sigma% keV Code
PB-210 1 186.08 46.50 115.26 42,74 0.024 37.31 0.469 s
AM-241 1 237.21 59.53 133.83 0.33 0.000 446.98 0.761 s
TH-234 1 251.85 63.21 146.44 28.93 0.016 40.70 0.764 s
EU-155 1 347.47 87.07 185.47 54.37 0.03C 37.93 0.788 s
TH-234 1 370.29 92.77 20414 33.62 0.019 36.24 0.795 s
U-235 1 372.61 93.35 130.60 742 0.004 28.49 0.795 sD
AC-228 1 372.61 93.35 197.84 0.00 0.000 1843.91 0.795 sD
EU-155 1 419.99 105.19 82.03 12.92 0.007 102.98 0.808 s
EU-152 1 488.98 122.42 71.75 14,74 0.008 85.33 0.824 s
EU-154 1 493.40 123.53 119.38 -15.03 -0.008 105.87 0.826 s
Pa-234 1 524.23 131.23 111.96 4.16 0.002 363.36 0.834 s
U-235 1 574.18 143.71 97.51 14.04 0.008 87.04 0.847 s
uU-235 1 652.56 163.29 82.12 4.85 0.003 188.88 0.867 3
U-235 1 818.25 204.69 58.73 19.86 0.011 59.01 0.909 s
PB-212 1 954.40 238.70 68.15 242 .85 0.135 8.73 0.761
RA-224 1 958.72 240.03 366.10 -101.88 -0.057 28.35 0.944
PB-214 1 966.76 241.79 48.00 94.00 0.052 17.48 1.016 s
TL-208 1 1108.24 277.14 38.03 6.09 0.003 148.83 0.980 8
1-131 1 1137.19 284.37 46.97 3.36 0.002 293.46 0.987 s
PB-214 1 1181.28 29530 34.08 137.92 0.077 12.61 0.899
PB-212 1 1201.98 300.56 29.33 49.67 0.028 27.50 0.411 s
AC-228 1 135261 338.20 42.96 41,12 0.023 27.41 1.040 ]
EU-152 1 138965 347.46 29.82 1.88 0.001 417.94 1.045 s
PB-214 1  1407.565 351.93 25.21 187.79 0.104 8.87 1.211 S
1-131 1 1452.04 363.04 35.60 -0.32 0.000 2679.66 1.065 $
BE-7 1 1910.09 477.51 28.68 -0.06 0.000  13385.39 1.173 ]
£S-134 1 2253.11 563.24 57.97 0.00 0.000 1076.75 1.252 ]
C5-134 1 227745 569.32 16.65 -0.01 0.000 -38.80 1.258 sD
Pa-234 1 2278.05 569.47 29.10 0.62 0.000 132.27 1.258 sD
TL-208 1 2332.78 583.15 11.42 89.58 0.050 12.23 1.455 s
CS-134 1 2416.89 604.17 28.21 -0.08 0.000 9465.46 1.290 S
Bl-214 1 243855 609.58 14.40 118.60 0.066 10.17 0.869 s
1-131 1 2548.55 637.08 20.37 1.88 0.001 348.17 1.319 5
Cs-137 1 2647.23 €661.74 39.96 20.20 0.011 36.63 1.342 5
EU-154 1 289245 723.04 26.30 -0.13 0.000 5717.96 1.397 5
BI-212 1 2910.72 727.61 22.95 16.82 0.009 47.10 1.400 S
PA-234M 1 3065.96 766.41 50.46 0.00 0.000 1004.62 1.434 s
EU-152 1 3124.18 780.97 19.45 -4.68 -0.003 141.07 1.445 s
Bi-212 1 3141.44 785.28 22.19 -0.19 0.000 3464.62 1.451 5
CS-134 1 3179.88 794.89 17.30 12.33 0.007 55.56 1.460 5
C5-134 1 3211.72 802.85 17.51 -2.24 -0.001 272.48 1.465 s
TL-208 1 344530 861.25 14.50 13.35 0.007 48.73 1.516 ]
EU-154 1 3493.75 873.36 18.88 -1.44 -0.001 435.90 1.627 ]
Pa-234 1 3521.35 880.26 15.30 -0.07 0.000 8502.20 1.533 s
Pa-234 1 3563211 882.95 18.27 -2.93 -0.002 21424 1.535 s
AC-228 1 3646.22 911.48 20.40 58.73 0.033 16.99 1.559
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Pa-234 1 3790.80 947.63 17.01 0.32 0.000 1856.89 1.588 s
EU-152 1 386092 965.16 41.72 0.77 0.000 1196.76 1.603 S
AC-228 1 3877.03 969.18 26.24 28.44 0.016 31.63 1.607 s
EU-154 1 3983.94 995,92 18.11 -2.93 -0.002 213.35 1.630 s
PA-234M 1 4004.50 1001.06 20.30 0.06 0.000 10779.21 1.633 s
EU-154 1 4011.46 1002.80 12.02 433 0.002 123.04 1.637 s
EU-152 1 444714 1111.74 16.54 8.20 0.005 78.32 1.723 s
Bl-214 1 448294 112069 0.00 46.00 0.026 14.74 1.625
C0O-60 1 4693.06 1173.24 4466 0.00 0.000 945.05 1.772 ]
EU-154 1 5104.99 1276.26 26.87 -7.07 -0.004 110.30 1.850 5
CO0-60 1 8307.75 1326.97 7.66 0.51 0.000 781.16 1.894 s
EU-152 1 5623.51 1405.95 17.06 -4.07 -0.002 151.80 1.950 s
K-40 1 5843.96 1461.10 0.00 292.00 0.162 585 1.735
BI-214 1 7057.30 1764.66 10.11 7.89 0.004 52.63 2.196 )
s = Peak fails shape tests.
D = Peak area deconvoluted.
A = Derived Aveage Activity.
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SUMMARY OF LIBRARY PEAK USAGE

Average Peak:
Nuclide Library Activity Energy Activity Analysis MDA Value
Name  Code Used Becquerels k¥ Becquerels Sode Becquerels Code Comments
EU-155 T F I 1 9.576E-001 105.31  9.576E-001 & ( 3.329E+000G 1.8E+003 21.20
9.576E-001  86.54 2.941E+000 3.579E+000G A 1.8E+003 30.70
BI-212 N 1 8.384E+000 72733 8.384E+000 % ( 1.248E+001G 7.0E+002 11.82
8.384E+000 78551 -1.100E+000 % - 1.408E+002G 7.0E+002 1.10
EU-154 T F I 1 -8.021E-001 87323 -8.021E-001 % ¢ 1.282E+001G 3.1E+003 1227
-8.021E-001 12310 -5.760E-001 % 2.055E+000G 3.1E+003 40.79
-8.021E-001 1274.54 -1.871E+000 % 7.111E+000G 3.1E+003 35.19
-8.021E-001 72336 -3.684E-002 % 7.719E+000G 3.1E+003 20.22
-8.021E-001 100477  1.845E+000 % 8.042E+000G 3.1E+C03 18.01
-8.021E-001 99633 -2.110E+000 % 1.622E+001G 3.1E+003 10.60
RA-224 N 1 -5.501E+001 24099 -5.501E+001 { 4.961E+001G 7.0E+002 410
PA-234M N 1 5409E-001 1001.00 5409E-001 & ( 2.168E+002G 1.6E+012 .84
5.409E-001 76641  0.000E+000 & 7.497E+002G 1.6E+012 .29
TL-208 F N 1 5.176E+000 583.02 5.176E+000 * ( P 1.066E+000G 7.0E+002 84.50
5.176E+000 277.28 2.409E+000 % 1.244E+001G 7.0E+002 6.31
5.176E+000 860.56 7.278E+000 % 1.115E+001G 7.0E+002 12.42
CO60 TF 1 4.821E-002 133250 4.921E-002 % ( 1.508E+000G 1.9E+003 99.98
4.921E-002 1173.24 0.000E+000 % 2.949E+000G 1.9E+003 99.90
CS-134 TF I 1 -4099E-003 60471 -4.099E-003 & ( 1.417E+000G 7.5E+002 97.62
-4.099E-003 795.87  9.154E-001 & 1.640E+000G 7.5E+002 85.53
-4 099E-003 569.32 -4.099E-003 % 6.755E+000G 7.5E+002 15.38
-4.099E-003 801.95 -1.647E+000 % 1.633E+001G 7.5E+002 8.69
-4.099E-003 563.24  0.000E+000 % 2.167E+001G 7.5E+002 B.35
Pa-234 N 1 3.640E-001 131.29  3.640E-001 & ( 4.556E+000G 1.6E+012 18.00
3.640E-001 569.47  3.640E-001 % 1.624E+001G 1.6E+012 8.20
3.640E-001 946.02  1.722E-001 % 1.197E+001G 1.6E+012 13.40
3.640E-001 883.24 -2.112E+000 % 1.630E+001G 1.6E+012 9.60
3.640E-001 880.53 -7.487E-002 % 2.407E+001G 1.6E+012 6.00
PB-210 N 1 3.138E+001 4654  3.138E+001 * ( P 3.873E+001G 8.1E+003 4.25
K-40 N 1 2.854E+002 1460.83 2.854E+002  ( 7.204E+000G 4.7E+011 10.67
BE-7 NPC 1 -2.203E-002 47760 -2.203E-002 % ( 1.077E+001G 5.3E+001 10.52
2.150E-001 1112.07  5.011E+000 % 1.323E+001G 4.9E+003 13.64
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2.150E-001 1408.00 -1.960E+000 % 1.067E+001G 4 9E+003 21.00

EU-152 TF 2.150E-001 344.29 2.150E-001 & 3.226E+000G 4 9E+003 26.50
2.150E-001 121.78 8.055E-001 % 2.305E+000G 4 9E+003 28.58
2.150E-001 778.92 -2.256E+000 % 1.121E+001G 4 SE+003 12.94
2.150E-001 964.11 -3.898E-001 % 1.668E+001G 4.9E+003 14.81

U-235 N 2.066E+000 143.79 2.066E+000 * P 7.170E+000G 2.6E+011 10.96
2.066E+000 205.33 7.747E+000 & 1.499E+001G 26E+011  5.01
2.066E+000 163.38 1.621E+000 % P 1.503E+001G 2.6E+011  5.08
2.066E+000 93.35 2.086E+000 ! 1.557E+001X 2B6E+011 6.81

AM-241 T 1.861E-002 59.54 1.861E-002 % P 3.221E+000G 1.6E+005 35.90

PB-214 N 1.662E+001 351.93  1.547E+0M1 P 2.151E+000G 5.8E+005 37.60
1.662E+001 295.09  1,8BGE+001 P 4.090E+000G 5.8E+005 19.30
1.662E+001 242.00 2.810E+001 * 1.048E+001G 58E+005 743

Bl-214 N 1.305E+001 609.31 1.305E+001 P 2.244E+000G 5.8E+005 46.09
1.305E+001 1120.28  2.554E+001 + 4.092E+000G 5.8E+005 15.10
1.305E+001 1764.49  6.293E+000 % P 1.398E+001G 5.8E+005 15.40

CS-137 TFI 1.290E+000 661.66 1.290E+000 % P 2.054E+000G 1.1E+004 85.21

AC-228 N 1.285E+001 91116  1.436E+001 5.810E+000G 2.1E+003 29.00
1.285E+001 ©968.97 1.214E+001 * 1.135E+001G 2.1E+003 17.48
1285E+001 33832 1.023E+001 * 8.274E+000G 2.1E+003 12.01
1.285E+001 93.35 0.000E+000 % } 1.627E+001G A 2.1E+003 5.56

1-131 TFI -1.236E-002 364.48 -1.236E-002 % 1.195E+000G 8.0E+000 81.70
-1.236E-002 284.30 1.397E+000 % 1.440E+001G 8.0E+000 6.14
-1.236E-002 636.97 1.378E+000 % 1.745E+001G 8.0E+000 7.17

PB-212 N 1.232E+001 238.63  1.232E+001 P 2.088E+000G 7.0E+002 43.30
1.232E+001 300.03  4.056E+001 + 2.282E+001G 7.0E+002 3.28
1.172E+001 92.59  9.759E+000 % P 2.011E+001G 16E+012 558

TH-234 N 1.172E+001 63.29 1172E+Q001 * ( P 2.394E+001G 1.6E+012 4.82

Analysis Codes:

% = Peak fails sensitivity test ? = Peakis too narrow

- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range

( = This peak is used in the nuclide activity average ' P = Peakbackround subtraction

* = Peakis too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM

A = Derived Average Activity E = Energy Duplication

+ = Peak activity higher than counting uncertainty range

! = Peak is part of a multiplet and this area went negative during deconvoiution

$ = Peakidentified, but first peak of this nuclide failed one or more qualification tests
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& = Calculated peak centroid is not clese enough to the library enargy centroid for positive identification

Nuclide Codes:

T = Thermal Neutron Activation F = Fast Neutron Activation I = Fission Product

P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = Ne MDA Calculation

Peak Codes:

G = Gamma Ray X = X-Ray P = Positron Decay

S = Single - Escape D = Double - Escape K = Keyline

A = Notin Average
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable

Nuclide Ba/sample Ba/sample 1 Sigma % 1.Sioma % Activity

BE-7 # -2.203E-002 -2.207E-002 13.385.39 13.385.39 1.077E+001
K-40 2.854E+002 2.854E+002 5.85 6.54 7.204E+000
CO-60 # 4.921E-002 4.921E-002 781.16 781.16 1.508E+000
[-131 # -1.236E-002 -1.252E-002 2.679.66 2.679.66 1.195E+000
CS-134 # -4.099E-003 -4.100E-003 9,465.46 9.465.46 1.417E+000
EU-154 # -8.021E-001 -8.021E-001 435.90 435.91 1.282E+001
PB-212 1.232E+001 1.232E+001 8.97 9.45 2.088E+000
PB-214 1.662E+001 1.662E+001 7.87 8.38 2.151E+000
Bl-212 # 8.384E+000 8.385E+000 47.10 47.19 1.248E+001
Cs-137 # 1.290E+000 1.290E+000 47.96 48.05 2.054E+000
EU-162 # 2.150E-001 2.150E-001 417.94 417.95 3.226E+000
EU-155 # 9.576E-001 9.576E-001 102.98 103.03 3.329E+000
TL-208 # 5.176E+000 5.177E+000 12.75 13.07 1.066E+000
PB-210 # 3.138E+001 3.138E+001 52.38 52.52 3.873E+001
Bl-214 1.305E+001 1.305E+001 10.74 11.13 2.244E+000
RA-224  # -5.501E+001 -5.502E+001 28.35 28.51 4.961E+001
AC-228 # 1.285E+001 1.285E+001 15.06 15.33 5.810E+000
PA-234M # 5.409E-001 5.409E-001 10.779.21 10,779.21 2.168E+002
U-235 # 2.066E+Q00 2.066E+000 102.39 102.44 7.170E+000
AM-241 # 1.861E-002 1.861E-002 4.972.96 4,972.96 3.221E+000
Pa-234 # 3.640E-001 3.640E-001 363.36 363.37 4.556E+000
TH-234 # 1.172E+001 1.172E+001 60.64 60.75 2.394E+001

# = All peaks for activity calculation had bad shape
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Total Activity ( 37.74 to 2,000.57 keV) 332.59 Bg/sample

Analyzed by: 403293

Laboratory: STL- St Louis
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Acquired: 26-Dec-2007 3:39:40 PM Real Time: 1850.06 s. Live Time: 1800.00 s.
File: C:\User\spectra\KEKEG1AC.spc Channels: 8192

Detector: #0 Ge 5 SN/157
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GammaVision Report Writer

DB Analysis iD: 33,049

Sample Descripticn:

Version 2.04.0

Test Anerica St. Louis

G5H3W4.21 26-Dec-2007 4:11:27PM Page 1

7360292_KEKEM1AC_F71200260-012 - i

Spectrum Filename: KEKEM1AC.An1 —
Acquisition Information
Start Time: 26-Dec-2007  3:40:09PM
Live Time: 1800.00 — Real Time: 1820.50
Dead Time: 113 %
Detector ID: 7 ~
Detector System: Ge 7 SN/154 -
Calibration
Description: Ge7 Tunacan 74139_334 01_16_07 -
Filename: C:\User\Calibrations\Ge7 calibrations\Ge7 Tunacan 01_16_07.Clb
Energy Created: 16-Jan-2007 4:24:37PM Efficiency Created: 16-Jan-2007 4:27:00PM
Zero Offset; 0.231 keV Gain: 0.250 keV/Channel
Library 1 File: mmr06 short.lib - Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib

Analysis Parameters

Start Channel:

Stop Channel:

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error:
Additional systematic error:
Fraction Limit:

Background Width:

Carrections
Decay Correct to Date:
Decay During Acquisition:
Peaked Background Correction:
Absorption:
Geometry Correction:

Random Summing:

Energy Calibration Normalized Difference:

LOT# F7L200260

150 for an energy of 37.72 keV
8,000 for an energy of 2000.15 keV
40.000 %

1.0000/ 1.0000 = 1.0000

Nureg method 4.16

1.00E+000

0.0000

0.0000

0.0000%

Average of three points

Status Gomments
YES 26-Dec-2007 12:00:00PM s
NO -
YES Ge7 PBC table 11 26 07.Pbc
NO
NO
NO
0.1892
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UNIDENTIFIED PEAK SUMMARY

Peak Centroid Bac‘kground Net Area Intensity Uncertainty FWHM Suspected
Channel Energy Counts Counts CtsiSec 1 Sigma% keV Nuclide Code
298.62 74 87 247 .33 174.67 0.097 18.10 0.981 PB-214
308.02 77.22 255.00 237.00 0.132 14.70 0.708 PB-214
370.14 92.75 315.00 0.00 0.000 2509.98 0.519 S

s = Peak fails shape tests.

D = Peak area deconvoluted.
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel| Energy Counts Counts Cis/Sec 1 .Sigma% keV Code
PB-210 1 185.90 45.69 163.21 16.03 0.009 44.45 0.832
AM-241 1 237.81 59.67 21942 -0.08 0.000 26965.29 0.846 S
TH-234 1 2562.21 63.27 241.38 20.46 0.011 53.30 0.850
EU-155 1 347.44 87.07 214.80 69.08 0.038 32.33 0.874 ]
TH-234 1 369.92 92.69 246.12 64.83 0.036 24.79 0.881 ]
U-235 1 372.56 83.35 175.07 9.65 0.005 17.69 0.882 sD
AC-228 1 372.56 93.35 304.74 0.00 0.000 2144.76 0.882 sD
EU-155 1 418.71 104.89 126.00 22.06 0.012 75.05 0.894 s
EU-152 1 486.96 121.84 124.19 2.01 0.001 787.85 0.912
EU-154 1 500.73 125.39 88.38 -0.78 0.000 1703.79 0.913 s
Pa-234 1 520.60 130.35 144.74 4.47 0.002 383.48 0.922 5
U-235 1 573.49 143.57 118.94 18.15 0.010 88.16 0.935 s
U-235 1 652.73 163.38 140.60 0.00 0.000 1676.88 0.955 ]
U-235 1 820.37 205.28 124.60 -0.83 0.000 1908.93 0.999 S
PB-212 1 954.06 238.70 162.54 469.46 0.261 7.59 1.069
RA-224 1 959,75 240.12 547.40 -119.71 -0.067 29.1 1.036
PB-214 1 965.93 24166 130.33 74.67 0.041 35.55 0.555 5
TL-208 1 1106.45 276.79 28.50 56.50 0.031 23.43 0.404 5
1-131 1 113895 284.91 £61.99 9.59 0.005 120.55 1.081 5
PB-214 1 1179.03 294.93 35.00 174.00 - 0.097 10.46 1.251 ]
PB-212 1 1199.83 300.13 33.33 49.67 0.028 28.05 1.426 S
AC-228 1 1352.62 338.32 66.37 77.58 0.043 18.69 1.136 s
EU-152 1 137313 343.45 46.14 -4.96 -0.003 198.61 1.142 s
PB-214 1 1406.90 351.89 59.55 27145 0.151 9.31 1.130 s
1-131 1 1457.48 364.52 46.41 0.59 0.005 105.56 1.183 ]
BE-7 1 1907.60 477.04 35.60 -1.08 -0.001 784.90 1.277 ]
CS-134 i 2251.38 562.98 29.65 1.61 0.001 486.20 1.363 ]
CS-134 1 2276.76 569.32 28.91 0.00 0.000 632.46 1.369 sD
Pa-234 1 2277.35 569.47 23.29 0.66 0.000 108.60 1.369 sD
TL-208 1 2332.01 583.13 2.41 183.59 0.102 7.33 1.108 s
CS-134 1 2403.23 600.93 20.21 0.96 0.001 672.19 1.403 ]
Bl-214 1 2436.85 609.34 18.80 151.20 0.084 9.79 1.630
1-131 1 2552.00 638.12 19.14 3.66 0.002 177.01 1.435 S
CS-137 1 2633.84 658.58 27.46 -2.08 -0.001 556.02 1.459 S
EU-1584 1 2900.94 725.35 56.47 -8.11 -0.005 135.59 1.519 S
Bl-212 1 2908.10 727.14 27.89 20.30 0.011 42.97 1.523 S
PA-234M 1 3085.20 766.41 38.00 0.00 0.000 871.78 1.561 S
EU-152 1 311524 778.92 9.92 0.GO 0.000 445 .52 1.573 5
Bl-212 1 3141.60 785.51 27.45 0.00 0.000 740.96 1.579
CsS-134 1 3179.98 795.10 23.08 12.13 0.007 62.96 1.589 5
CS-134 1 3190.05 797.82 16.62 -0.76 0.000 771.43 1.595 5
TL-208 1 344570 861.53 5.67 25.33 0.014 27.08 1.333
EU-154 1 3490.59 872.75 21.98 2.03 0.001 333.70 1.662 S
Pa-234 1 351524 878.91 16.99 0.21 0.000 2797.77 1.669 ]
Pa-234 1 3532.82 883.31 23.14 -3.07 -0.002 228.90 1.672 s
AC-228 1 3643.78 911.05 20.12 72.36 0.040 14.66 1.698 S
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Pa-234 1 3788.31 946.68 30.75 -0.06 0.000 12396.84 1.731 s
EU-152 1 3852.08 963.12 4512 -4.29 -0.002 226.61 1.748 s
AC-228 1 3876.39 969.19 34.15 37.42 0.021 27.48 1.752
EU-154 1 398472 986.28 25.24 -2.37 -0.001 306.66 1.778 S
PA-234M 1 4003.11 1000.87 18.41 4.26 0.002 150.47 1.782 s
EU-154 1 4019.37 1004.94 24.28 1.83 0.001 387.13 1.785 s
EU-152 1 4447 41 1111.95 35.08 -4.63 -0.003 186.81 1.884 s
Bl-214 1  4481.53 1120.48 0.00 74.00 0.041 11.62 0.500 s
CO-60 1 4693.96 1173.58 28.37 10.37 0.006 78.99 1.939 s
EU-154 1 5102.51 1275.72 21.14 2.25 0.001 296.03 2.030 s
CO-60 1 532963 1332.50 17.83 0.00 0.000 §97.22 2.081 s
EU-152 1 5628.48 1407.22 16.16 0.71 0.000 805.07 2.147 s
K-40 1 5844.08 1461.12 17.31 303.29 0.168 6.06 2.192
Bl-214 1 7057.33 1764.45 8.91 12.14 0.007 46.58 2.447 5
s = Peak fails shape tests.
D = Peak area deconvoluted.
A = Derived Aveage Activity.
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Average Peak:
Nuclide Library Activity Energy Activity Analysis MDA Value
Name Code Used Becquerels keV Becquerels tode Becquerels Code Comments
CS-137 TFI 1 -9.798E-002 661.66 -9.798E-002 % ( P 1.281E+000G 1.1E+004 85.21
PB-210 N 1 9.574E+000 4654 9.574E+000 % ( P 3.716E+001G 8.1E+003 4.25
8.458E-001 1274.54  4.538E-001 % 4.859E+000G 3.1E+003 35.19
8.458E-001 723.36 -1.7T44E+000 % 8.107E+000G 3.1E+003 20.22
8.458E-001 1004.77  5.863E-001 % . 8.207E+000G 3.1E+003 18.01
8.458E-001 996.33 -1.279E+000 % 1.409E+001G 3.1E+003 10.60
EU-154 T F I 1 8.458E-001 873.23  8.458E-001 % ( 1.022E+001G 3.1E+003 12.27
8.458E-001 123.10 -2.164E-002 % 1.287E+000G 3.1E+003 40.79
TL-208 F N 1 7.820E+000 583.02 7.820E+000 * ( P 4.234E-001G 7.0E+002 84.50
7.820E+000 277.28  1.B37E+001 * 7.993E+000G 7.0E+002 6.31
7.820E+000 860.56 1.029E+001 + 5.605E+000G 7.0E+002 12.42
BI-212 N 1 7.496E+Q00 727.33 7.496E+000 % ( 1.009E+001G 7.0E+002 11.82
7.496E+000 78551  0.000E+000 % 1.150E+002G 7.0E+002 1.10
RA-224 N 1 -4.728E+001 24099 -4.728E+001 { 4.413E+001G 7.0E+002 4.10
EU-152 TF 1 -4172E-001 34429 -4172E-001 % ( 2.887E+000G 49E+003 26.50
-4 172E-001 121.78  7.924E-002 % 2.156E+000G 49E+003 28.58
-4.172E-001 77892  0.000E+0Q0 % 6.223E+000G 49E+003 12.94
-4.172E-001 964.11 -1.833E+000 & 1.294E+001G 49E+003 14.61
-4.172E-001 1112.07 -2.132E+000 % 1.396E+001G 49E+003 13.64
-4.172E-001 1408.00  2.634E-001 % 7.910E+000G 49E+003 21.00
CS-134 TFI 1 3.644E-002 604.71  3.644E-002 % ( 9.00CE-001G 7.5E+002 97.62
3.644E-002 79587  6.688E-001 % 1.384E+000G 7.5E+002 85.53
3.644E-002 569.32 0.000E+000 % 6.362E+000G 7.5E+002 15.38
3.644E-002 801.95 -4.129E-001 % 1.186E+001G 7.5E+002 8.69
3.644E-002 563.24  6.710E-001 & 1.174E+001G 7.5E+002 8.35
AM-241 T 1 -3.357E-003 5954 -3.357E-003 % ( 3.099E+000G 16E+005 35.90
BE-7 NPC 1 -3.088E-001 477.60 -3.098E-001 % ( 8.729E+000G 5.3E+001 10.52
PA-234M N 1 2.921E+001 1001.00 2.921E+001 & ( 1.557E+002G 1.6E+012 .84
2.921E+001 766.41  0.000E+000 & 4.883E+002G 1.6E+012 28
Pa-234 N 1 2.832E-001 131.29  2.B32E-001 % ( 3.723E+000G 1.6E+012 18.00
2.832E-001 56947  2.832E-001 % 1.083E+001G 16E+012 8.20
2.832E-001 946.02  -2.583E-002 % 1.165E+001G 1.6E+012 13.40
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2.832E-001 88324 -1.649E+000 % 1.350E+0Q01G 1.6E+012 9.60
2.832E-001 880.53 1.791E-001 % 1.879E+001G 1.6E+012 6.00

1-131 TFI 2.754E-001 364.48 2.754E-001 & ( 9.898E-001G 8.0E+000 81.70
2.754E-001 284.30 2.915E+000 % 1.200E+001G 8.0E+000 6.14
2.754E-001 636.97 1.985E+000 & 1.253E+001G 8.0E+000 717

K-40 N 2.278E+002 1460.83 2.278E+002 ( 1.860E+001G 4.7E+011 10.67
1.836E+000 205.33 -2.359E-001 % 1.559E+001G 26E+011  5.01
1.836E+000 163.38 0.000E+000 & 1.409E+001G 2.6E+011 5.08
1.836E+000 93.35 1.936E+000 ! 1.292E+001X 2.6E+011 5381

U-235 N 1.936E+000 143.79  1.936E+000 % ( 5.710E+000G 2.6E+011 10.96

PB-212 N 1.741E+001 23863  1.741E+001 ( 2.304E+000G 7.0E+002 43.30
1.741E+001 300.03 2.972E+001 + 1.772E+001G 7.0E+002 3.28

PB-214 N 1.670E+001 351.93  1.640E+001 * ( 2.337E+000G 5.8E+005 37.60
1.670E+001 295.09 1.743E+001 @ ( 3.033E+000G 58E+005 19.30
1.670E+001 242.00 1.633E+001 * ( 1.223E+001G 5.8E+005 743

AC-228 N 1.303E+001 911.16  1.321E+001 ( 4.312E+000G 2.1E+003 28.00
1.303E+001 968.97  1.196E+001 ( 9.572E+000G 2.1E+003 17.46
1.303E+001 33832  1.415E+001 * ( 7.420E+000G 21E+003 12.01
1.303E+001 93.35 0.000E+000 % 1.349E+001G 2.1E+003 5.56

Bl-214 N 1.228E+001 609.31 1.228E+001 ( 1.860E+000G 58E+005 46.09
1.228E+001 1120.29 3.1GOE+001 + 3.087E+000G 5.8E+005 15.10
1.228E+001 1754.49 7.568E+000 % 1.084E+001G 5.8E+005 15.40

EU-155 T F | 1.178E+000 105.31 1.178E+000 % ( 2.939E+000G 1.8E+003 21.20
1.178E+000 86.54 2.701E+000 * 2.776E+000G 1.8E+003 30.70

TH-234 N 1.016E+001 63.29 6.211E+000 % ( 2.280E+001G 1.6E+012 4.82
1.016E+001 92.59  1.357E+001 ( 1.587E+001G 1.6E+012 558

CoB0 TF 0.000E+000 1332.50 0.000E+000 % ( 1.650E+000G 1.9E+003 99.98
0.000E+000 1173.24 6.835E-001 & 1.814E+000G 1.9E+003 99.90

Analysis Codes:

% = Peak fails s_ensitivity test 7 = Peakis too narrow

- = Peak aclivity lower than counting uncertainty range = = Peak outside analysis energy range

( = This peak is used in the nuclide activity average P' = Peakbackround subtraction

* = Peakis too wide, but only one peak in library @ = Peakis too wide at FW25M, but OK at FWHM

A = Derived Average Activity E = Energy Duplication

+ = Peak activity higher than counting uncertainty range ,

! = Peak is part of a multiplet and this area went negative during deconvolution

$ = Peak identified, but first peak of this nuclide failed one or more qualification tests
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& = Caleulated peak centroid is not close enough to the library energy centroid for positive identification

Nuclide Codes:

T = Thermal Neutron Activation F = Fast Neutron Activation I = Fission Product

P = Photon Reaction N = Naturally Occunring Isotope C = Charged Particle Reaction
M = No MDA Calculation

Peak Codes:

G = Gamma Ray X = X-Ray P = Positron Decay

§ = S8ingle - Escape D = Double - Escape K = Keyline

A = Notin Average
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable
Nuclide Ba/sample Ba/sample 1 Sigma % 1 Sigma % Activity
BE-7 # -3.098E-001 -3.105E-001 784.90 784.91 8.729E+000
K-40 # 2.278E+002 2.278E+002 6.06 6.73 1.660E+001
CO-60 # 597.22 597.23 1.650E+000
1-131 # 2.754E-001 2.791E-001 105.56 105.60 9.898E-001
Cs-134  # 3.644E-002 3.644E-002 672.19 672.19 9.009E-001
CS-137 # -9.798E-002 ~9.798E-002 755.54 755.55 1.281E+000
EU-162 # ~4.172E-001 -4.172E-001 198.61 198.63 2.887E+000
EU-1585  # 1.178E+000 1.178E+000 1 75.05 75.12 2.939E+000
TL-208 7.820E+000 7.821E+000 7.43 7.97 4.234E-001
EU-154 8.458E-001 8.459E-001 333.70 333.71 1.022E+001
PB-210 # 9.574E+000 9.574E+000 111.28 111.34 3.716E+001
PB-212 1.741E+001 1.742E+001 7.74 8.30 2.304E+000
PB-214 # 1.670E+001 1.670E+001 9.41 9.84 2.337E+000
AC-228 # 1.303E+001 1.303E+001 12.11 12.45 4.312E+000
Pa-234 # 2.832E-001 2.832E-001 383.48 383.49 3.723E+000
AM-241 # -3.357E-003 -3.357E-003 26.,965.29 26,965.29 3.099E+000
BI-212 # 7.496E+000 7.497E+000 42.97 43.07 1.009E+001
Bl-214 1.228E+001 1.228E+001 0.93 10.35 1.860E+000
RA-224 # -4.728E+001 -4.729E+001 29.11 29.27 4.413E+001
TH-234 # 1.016E+001 1.016E+001 356.48 35.67 2.280E+001
PA-234M # 2.921E+001 2.921E+001 150.47 150.50 1.557E+002
U-235 # 1.936E+0C0 1.936E+000 88.16 88.21 5.710E+000
# = All peaks for activity calculation had bad shape
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Total Activity ( 37.72 to 2,000.15 keV) 54.21 Bg/sample

Analyzed by: 403293

Laboratory: Test America
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Test Anerica St. Louis

GammaVision Report Writer Version 2.04.0 G53w4.21 26-Dec-2007 4:48:29PM Page 1
DB Analysis ID: 33,051
Sample Description: 7360292 _KEKEW1AC_F7L200260-013 -
Spectrum Filename: KEKEW1AC.An1 o
Acquisition Information
Start Time: 26-Dec-2007 4:17:41PM
Live Time: 1800.00 Real Time: 1811.78

Dead Time: 0.65 %

Detector ID: 1
Detector System: Ge 1 SN/242 -
Calibration

Description: Ge1 Tunacan 74139-334 1_15_07 —

Filename: C:\Usen\Calibrations\Ge1 calibrations\Ge1 Tunacan polynomial 01_15_07.Clb
Energy Created: 15-Jan-2007 5:43:37PM Efficiency Created: 15-Jan-2007 5:44:16PM

Zero Offset: 0.212 keV Gain: 0.250 keV/Channel
Library 1 File: mmr06 short.lib ~ library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters )

Start Channel: 150 for an energy of 37.71 keV
Stop Channel: 8,000 for an energy of 1999.84 keV

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error:
Additional systematic error:
Fraction Limit:

Background Width:

Corrections
Decay Caorrect to Date:
Decay During Acquisition:
Peaked Background Correction:

Absorption:
Geometry Correction:

Random Summing:

A

Energy Calibration Normalized Differe

LOT# F7L200260

40.000 %

1.0000 / 1.0000 = 1.0000
Nureg method 4.16
1.00E+000

0.0000

0.0000

0.0000%

Average of three points

Status Comments

YES 26-Dec-2007 12:00:.00PM
NO —
YES Ge1 PBC table 11_26_07.Pbhc

NO
NO

NO

0.1766
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UNIDENTIFIED PEAK SUMMARY

* Peak Centroid Background Net Area Intensity  Uncertainty FWHM  Suspected
Channel Energy Gounts Counts Cts/Sec 1 Sigma% keV Nuclide Code
297.42 74.57 592.17 449.83 0.250 12.01 0.762 PB-214 ‘s
© 307.65 77.13 . .313.50 612.50 0.340 6.32 0.754 PB-214 o

348.05 87.23 272.53 263.47 0.146 10.79 0.801 PB-214
358.60 89.86 225.50 179.50 0.100 15.94 1.382 PB-212 sM
741,76 185.66 234.50 113.50 0.063 30.12 1.002 U-235
. 837.43 209.58 183.67 152.33 0.085 14.96 0.603 NP-239 S
2231.54 558.09 10.83 32.17 0.018 25.35 0.288 Y-91M s
©2435.99 609.20 289.81 23.19 0.013 105.88 1.166

$ = Peak fails shape tests.

D = Peak area deconvoluted.

forg
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts  Cts/Sec 1 Sigma%_ keV  Code
PB-210 1 184.41 46.32 172.46 38.54 0.021 33.56 0.607
AM-241 1 235.58 59.11 385.74 12.91 0.007 216.97 0.824 ]
TH-234 1 250.23 62.77 379.73 100.27 0.056 27.77 0.436 ]
EU-155 1 345.31 86.54 537.03 -4.82 -0.003 681.44 0.849
TH-234 1 369.50 92.59 404.54 31.46 0.017 34.29 0.855 D
AC-228 1 372.54 93.35 291.07 223.68 0.124 1.05 0.855 D
U-235 1 372.54 93.35 389.68 -1.35 -0.001 -1485.66 0.855 sD
EU-155 1 419.91 105.19 291.30 59.96 0.033 42.28 0.866 s
EU-152 1 486.29 121.79 38242 -12.84 -0.007 217.12 0.881 ]
EU-154 1 491.31 123.04 332.50 10.23 0.006 254.09 0.882 s
Pa-234 1 523.78 131.16 434.84 -2.68 -0.001 1101.48 0.890 ]
U-235 1 580.67 145.39 287.54 -2.50 -0.001 1911.73 0901 -8
U-235 1 649.97 162.71 282.32 7.73 0.004 222.76 0919 :.s
U-235 1 821.59 205.81 253.79 17.86 0.010 114.38 0.957 =%
PB-212 1 953.66 238.63 117.71 1422.90 0.790 2.80 0.987 D
RA-224 1 963.07 240.99 207.47 152.53 0.085 15.62 0.989 D
PB-214 1 967.12 242.00 218.56 87.44 0.049 24.08 0.920 D
TL-208 1 1108.70 277.39 100.00 94.00 0.052 2443 0.672 5
1-131 1 1137.90 284.69 137.01 0.55 0.000 2986.88 1.028 s
PB-214 1 1179.17 295.01 99.21 208.79 0.116 11.31 1.107 s
PB-212 1 1199.14 300.00 65.00 111.00 0.062 16.58 1.260 s
AC-228 1 135195 338.20 56.24 252,76 0.140 8.04 1.235
EU-152 1 1379.50 345.09 103.53 -0.28 0.000 5201.27 1.081 5
PB-214 1 1406.31 351.79 130.99 323.01 0.179 10.03 1.146 .
1-131 1 145247 363.33 78.17 -7.28 -0.004 175.81 1.099 5
BE-7 1 1910.62 477.86 72.48 -3.73 -0.002 326.51 1.198 s
CS-134 1 2246.52 561.83 37.28 3.61 0.002 244 91 1.273 s
CS-134 1 227647 569.32 62.09 549 0.003 182.74 1.278 sD
Pa-234 1 2277.07 569.47 36.93 -0.48 0.000 -218.63 1.278 'sD
TL-208 1 2331.36 583.04 55.58 492.42 0.274 5.52 1.325
CS-134 1 2414.85 603.91 46.31 9.82 0.005 103.04 1309 s
Bl-214 1 2436.09 . 609.22 63.17 236.51 0.131 7.55 1.313
1-131 1 2544.70 636.37 63.00 -3.54 -0.002 321.59 1.337 s
CS-137 1  2644.46 661.31 47.00 107.00 0.059 21.36 0.367 S
EU-154 1 2897.38 724.53 122.84 -24.93 -0.014 65.98 1.411 s
Bl-212 1  2906.71 726.87 40.98 89.11 0.050 14.68 1.414
PA-234M 1 3065.45 766.55 66.62 -2.04 -0.001 570.87 1.447 §
EU-152 1 3113.02 778.44 41.03 -0.55 0.000 1666.27 1.458 s
Bi-212 1 3137.52 784.56 4418 11.25 0.006 88.72 1.463 s
CS-134 1 3179.03 794.94 40.02 54.26 0.030 21.38 1.472 S
CS-134 1 3207.09 801.95 81.81 0.00 0.000 1279.12 1.477 ]
Ti.-208 1 344094 860.40 9.50 68.50 0.038 15.18 0.347 s
EU-154 1  3490.11 872.69 31.26 4.63 0.003 176.81 1.537 s
Pa-234 1 3518.18 879.71 41.38 -1.28 -0.001 717.53 1.543 s
Pa-234 1 3520.97 880.41 29.38 1.94 0.001 401.74 1.546 s

A
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AC-228 1 3643.53 911.04 20.81 322.19 0.179 6.33 1.503
Pa-234 1 378173 945.59 20.41 1.47 0.001 527.18 1.598 s
EU-152 1 3857.73 964.58 66.75 46.47 0.026 28.87 1.613 ]
AC-228 1 3875.20 968.95 14.25 217.75 0.121 - 7.74 1.466
EU-154 1 3991.44 998.01 41.31 0.05 0.000 19172.00 1.640 s
PA-234M 1 4000.99 1000.39 41.53 3.40 0.002 273.77 1.643 s
EU-154 1 4011.25 1002.96 37.94 -3.59 -0.002 248.18 1.647 5
EU-152 1  4447.96 1112.11 26.78 2.30 0.001 32459 1.735 s
Bl-214 1 4480.87 1120.34 47.52 46.58 0.0286 22.27 1.741 s
CO-60 1 4693.96 1173.60 43.97 -7.80 -0.004 125.51 1.784 S
EU-154 1  5104.27 1276.15 23.57 0.04 0.000 15590.02 1.866 s
C0O-60 1 5331.99 1333.07 29.26 4.63 0.003 171.54 1.912 s
EU-152 1 5631.28 1407.87 24 .88 10.21 0.006 75.84 1.872 s
K-40 1 5842.23 1460.59 - 12.54 416.46 0.231 4.83 1.621 .
Bl-214 1 7057.69 1764.36 15.01 20.10 0.011 27.02 2.246 s
s = Peak fails shape tests. :
D = Peak area deconvoluted.

A = Derived Aveage Acitivity.
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Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value

Name Code Used Becquerels keV Becquerels Code Becquerels Code Comments:
RA-224 N 1 6.898E+001 240.99 6.698E+001 { 3.066E+001G 7.0E+002 4.10
AM-241 T 1  6.240E-001 59.54 6.240E-001 & ¢ 4.555E+000G 1.6E+005 35.90
PB-212 N 1 5877E+001 238.63 5.877E+001 ( P 2.200E+000G 7.0E+002 43.30
: 5.877E+001 300.03 7.118E+001 + 2.583E+001G 7.0E+002 3.28
EU-152 TF 1 5A71E+000 34429 -2431E-002 % ( 4.402E+000G 4 .9E+003 26.50
5471E+000 121.78 -5.912E-001 & 4.319E+000G 4 9E+003 28.58
5471E+000 778.92 -1.763E-001 % 1.052E+001G 4 9E+003 12.94
5471E+000 964.11 1.544E+001 ( 1.355E+001G 4 9E+003 14.61
5471E+000 1112.07 9.066E-001 % 1.086E+001G 4 9E+003 13.64
5.471E+000 1408.00 3. 111E+000 % 7.907E+000G 4.9E+003 21.00
AC-228 N 1 5.377E+001 911.07 5.182E+001 ( P 3.855E+000G 2.1E+003 29.00
5.377E+001 968.97 6.074E+001 ( P 5.663E+000G 2.1E+003 17.46
5377E+001 338.32 4.835E+001 (P 7.203E+000G 2.1E+003 12.01
5.377E+001 93.35 5.377E+001 - 1.976E+001X 21E+003 5.56
CS8-137 TFI 1 4.686E+000 661.66 4.686E+000 ( 1.518E+000G 1.1E+004 85.21
EU-155 T F I 1 3.708E+000 10531 3.708E+000 * ( 5.086E+000G 1.8E+003 21.20
3.708E+000 86.54 -2.147E-001 % 4 931E+000G 1.8E+003 = 30.70
TH-234 N 1 3.410E+001 63.29 3.410E+001 * ( P 3.180E+001G 1.6E+012 4.82
3.410E+001 92.59  7.54BE+000 % P 2.313E+001G 1.6E+012 5.58
U-235 N 1 -3.109E-001 14379 -3.109E-001 % ( P 1.018E+001G 2.6E+011 10.96
: -3.109E-001 205.33 5.783E+000 % P 2.492E+001G 2.6E+011  5.01
-3.109E-001 163.38 2.184E+000 % P 2.288E+001G 26E+011 5.08
-3.109E-001 93.35 -3.109E-001 ! 2.179E+001X 2.6E+011  5.81
Bl-212 N 1 3.006E+001 727.33  3.006E+001 ( 1.098E+001G 7.0E+002 11.82
3.006E+001 78551 4.301E+001 % 1.288E+002G 7.0E+002 1.10
CO60 TF 1 2.843E-001 133250 2.843E-001 & ( 1.713E+000G 1.9E+003 69.98
2.843E-001 1173.24 -4.357E-001 % 1.879E+000G 1.9E+003 99.90
K-40 N 1  2.570E+002 1460.83 2.570E+002 ( P 1.186E+001G 4.7E+011 10.67
PB-210 N 1 2.434E+Q01 4654 2434E+001 % ( P 4.037E+D01G6 8.1E+003 4.25
131 TFI 1 -2.161E-001 36448 -2.161E-001 % ( 1.304E+000G 8.0E+000 81.70
-2.161E-001 284.30 1.828E-001 % 1.886E+001G 8.0E+000 6.14
-2.161E-001 636.97 -1.793E+000 % 2.012E+001G 8.0E+000 ¢7.17
PB-214 N 1 2.107E+001 351.83  2.032E+001 ( P 3.525E+000G 5.8E+005 3760
2.107E+001 29509 2248E+001 * ( P 5.289E+000G 5.8E+005 19.30
2.107E+001 24200 2.125E+001 ( P 1.740E+001G 5.8E+005 7.43
PA-234 N 1 2.022E+001 1001.00 2.02ZE+001 & ( 1.949E+002G 1.6E+012 .84
2.022E+001 766.41 -2.866E+001 % 5.731E+002G 1.6E+012 .29
TL-208 F N 1 1.989E+001 583.02 1.989E+001 ( P 1.513E+000G 7.0E+002 84.50
1.989E+001 277.28 2.959E+001 + 1.552E+001G 7.0E+002 6.31
1.989E+001 860.56 2.472E+001 + 6.162E+000G 7.0E+002 12.42
-1.985E-001 04602  5.264E-001 & 1.000E+001G 1.6E+012 13.40
-1.985E-001 883.24 9.220E-001 % 1.330E+001G 1.6E+012 9.60
-1.985E-001 8B0.53 -9.699E-001 % 2.481E+001G 1.6E+012 6.00
Pa-234 N 1 -1.985E-C01 131.29 -1.985E-001 % ¢ 7.394E+000G 1.6E+012 18.00

5

T
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-1.985E-001 569.47 -1.985E-001 & 1.270E+001G 1.6E+012 8.20
Bl-214 N 1 1.772E+001 609.31  1.807E+001 ( P 3.037E+000G 5.8E+005 46.09
1.772E+001 112029 1.666E+001 * ( P 1.246E+001G 5.8E+005 15.10
1.772E+001 1764.49  1.003E+001 - P 1.035E+001G 5.8E+005 15.40
1.710E+000 123.10  3.303E-001 % 2.832E+000G 3.1E+003 40.79
1.710E+000 1274.54  7.430E-003 % 4.272E+000G 3.1E+003 35.19
1.710E+000 723.36 -4.898E+000 % 1.068E+001G 3.1E+003 20.22
1.710E+000 1004.77 -9.965E-001 % 8.715E+000G 3.1E+003 18.01
‘ 1.710E+000 996.33  2.222E-002 % 1.530E+001G 3.1E+003 10.80
EU-154 T F | 1 1.710E+000 873.23 1.710E+000 % { 1.062E+001G 3.1E+003 12.27
CS-134 TF I 1 1.445E+000 604.71  3.525E-001 & ({ 1.235E+000G 7.5E+002 97.62
1.445E+000 79587 2.693E+000 7 { 1.598E+000G 7.5E+002 85.53
1.445E+000 569.32 1.197E+000 & 8.604E+000G 7.5E+002 15.38
1.445E+000 801.95 0.000E+000 % 2.203E+001G 7.5E+002 8.69
: 1.445E+000 563.24  1.440E+000 % 1.243E+001G 7.5E+002 8.35
BE-7 NPC 1 -1.050E+000 477.60 -1.050E+000 % { 1.192E+001G 5.3E+001 10.52

Analysis Codes:

% = Peak fails sensitivity test

u

(

u

>
I

Derived Average Activity

+
1"

&

Nuclide Codes:

T‘ = Thermal Neutron Activation
F; = Photon Reaction

M = No MDA Calculation

Peak Codes:

G = Gamma Ray

S = Single - Escape

A = Notin Average

H

Peak activity lower than counting uncertainty range
This peak is used in the nuclide activity average

* Peak is too wide, but only one peak in library

Peak activity higher than counting uncertainty range

m @ o 1] -2

Fast Neutron Activation

Naturally Occurring Isotope

X-Ray

Double - Escape

il

1}

Peak is too narrow

Peak outside analysis energy range

Peakbackround subtraction

Peak is too wide at FW25M, but OK at FWHM

Energy Duplication

Peak is part of a multiplet and this area went negative during deconvolution

Peak identified, but first peak of this nuclide failed one or more qualification tests

O
It

P
]

Calculated peak centroid is not close enough to the library energy centroid for positive identification

Key Line

Positron Decay

Fission Product

Charged Particle Reaction - °

:
a8

e
e
k]

LOT# F7L200260

244 of

303



GammaVision Report Writer

G53W4.21

26-Dec-200T e $t4&29AM aP&ie 7 Loui s

Nuclide

BE-7 <
K-40

CO80 <
1131 <
CcS-134 <
CS-137
EU-155 <
PB-214
Bl-212 <
Bl-214
TH-234  #
PA-234M <
EU-152 <
EU-154 <
TL-208
RA-224
PB-210
PB-212
AC-228
Pa-234 <
U235 <
AM-241 <

Time of Count

Activity
Bd/sample

-1.050E+000
2.570E+002
2.843E-001
-2.161E-001
1.445E+000
4.686E+000
3.708E+000
2.107E+001
3.006E+001
1.772E+001
3.410E+001
2.022E+001
5.471E+000
1.710E+000
1.989E+001
6.698E+001
2.434E+001
5.877E+001
5.377E+001
-1.985E-001
-3.109E-001
6.240E-001

Time Corrected

Activity
Bg/sample
-1.053E+000

2.570E+002

2.843E-001
-2.195E-001
1.446E+000
4.686E+000
3.708E+000
2.107E+001
3.006E+001
1.772E+001
3.410E+001
2.022E+001
5.472E+000
1.711E+000
1.990E+001
6.699E+001
2.434E+001
5.878E+001
5.377E+001
-1.985E-001
-3.109E-001

6.240E-001

# = All peaks for activity calculation had bad shape

Uncertainty
Counts

1 Sigma %
326.51

4.97
171.54
175.81

21.36
21.36
42.28
10.14
14.68
7.92
37.99
273.77
28.87
176.81
5.62
15.62
59.21
2.84
4.35

1.101.48

4.779.33
216.97

Uncertainty
Total

1 .8Sigma %
326.52

5.77
171.56
175.83

21.55
21.55
42.41
10.53
14.96
8.43
38.17
273.78
29.01
176.83
6.32
15.90
59.34
412
5.21
1.101.49
4.779.33
217.01

SUMMARY OF NUCLIDES IN SAMPLE

Minimum
Detectable

1.192E+001
1.186E+001
1.713E+000
1.304E+000
1.235E+000
1.518E+000
5.086E+000
3.525E+000
1.098E+001
3.037E+000
3.180E+001
1.949E+002
4.402E+000
1.062E+001
1.513E+000
3.066E+0Q1
4.037E+001
2.2005‘+0f*80
3.855E+000
7.394E+000
1,018E+001
4.555E+000
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Total Activity { 37.71 to 1,999.84 keV) 516.28 Bqg/sample

Analyzed by:

403605

Reviewed by:

Supervisor

Laboratory: Test America
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GammaVision Report Writer

DB Analysis ID: 33,052

Sample Description:

Spectrum Filename: KEKE11AC.An1
-
Acquisition Information
Start Time: 26-Dec-2007  4:18:27PM
Live Time: 1800.00 - Real Time: 1815.88
Dead Time: 0.87 %
Detector ID: 3 _
Detector System: Ge 3 SN/155 -
Calibration
Description: Ge3 74139 334 Tunacan cal 01_11_07 -
Filename: C:\User\Calibrations\Ge3 cal post 5_8_06\Ge3 Tunacan 74139_334 01_11 07 Clb
Energy Created: 10-Jan-2007 5:13:35PM Efficiency Created: 11-Jan-2007 1:43: 34E’M
Zero Offset: 0.416 keV Gain: 0.250 keV/Channe! :
Library 1 File: mmr06 short lib Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.87 keV
Stop Channel: 8,000 for an energy of 2000.50 keV

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additionail random error:
Additional systematic error:
Fraction Limit:

Background Width:

Corractions
Decay Correct to Date:
Decay During Acguisition:
Peaked Background Correction:
Absorption:
Geometry Correction:

Random Summing:

Energy Calibration Normalized Differe

LOT# F7L200260

Version 2.04.0

7360292_KEKE11AC_F7L200260-014

tArerica St. Louis

Tes
G53wW4.21 26-Dec-2007 4 49:21PM Page 1

40.000 %

1.0000 / 1.0000 = 1.0000
Nureg method 4.16
1.00E+000

0.0000

0.0000

0.0000% o
Average of three points ‘

Status Comments

YES 26-Dec-2007 12:00:.00PM -
NO

YES Ge3 PBC table 11_26_07.Pbc
NO

NO

NO

0.2000
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Peak Centroid
Channel Energy
297.87 74.75

. 307.03 77.09
346.77 87.01
358.28 89.89
513.98 128.77
1080.37 270.24
2040.96 510.23

- 2436.49 609.06

s = Peak fails shape tests.

D = Peak area deconvoluted.

Background

Counts

525.03
657.00
604.31
258.50
329.36
222.00

62.33
253.99

Net Area
Counts

451.50
6982.00

61.69
121.50
212.64
192.00
267.67

34.01

Intensity
Cts/Sec

0.251
0.384
0.034
0.068
0.118
0.107
0.149
0.019

Uncertainty
1_Sigma%

8.58
8.33
57.77
22.84
13.88
21.76
9.77
68.45

FWHM
keV

0.894
0.934
0.627
0.779
0.824
0.595
1.396
1.400

UNIDENTIFIED PEAK SUMMARY

Suspected
Nuclide Code

PB-214
PB-214

PB-214
AC-228
AC-228
J-133

D

e wwmon

LOT# F7L200260
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IDENTIFIED PEAK SUMMARY
Library Peak Centroid Background Net Area Intensity Uncertainty FWHM

Nuclide Used Channel Energy Counts Counts Cts/Sec 1_Sigma% keV  Code
PB-210 1 185.20 46.67 309.57 23.90 0.013 54.87 0.864 s
AM-241 1 236.16 59.39 555.00 -1.90 -0.001 1751.11 0.878 ]
TH-234 1 251.76 63.29 336.35 81.65 0.045 25.40 0.882 D
EU-155 1 347.43 87.18 748.93 156.31 0.087 26.02 0.906 ]
TH-234 1 369.10 92.59 467.07 93.93 0.052 26.36 0.912 D
AC-228 1 37214 93.35 559.27 89.64 0.050 35.74 0913 ' D
U-235 1 37214 93.35 540.10 18.38 0.010 17.85 0.913 §D
EU-155 1 420.05 105.32 326.09 84.43 0.047 32.15 0825 s
EU-154 1 489.32 122.62 39227 -12.74 -0.007 221.67 0.943 s
EU-152 1 489.67 122.70 403.50 -19.20 -0.011 149.71 0.942 ]
Pa-234 1 520.64 130.44 43376 -26.34 -0.015 113.51 0.952 s
U-235 1 574.92 143.99 384.82 33.71 0.019 78.95 0.964

U-235 1 653.11 163.52 363.08 -20.01 -0.011 136.54 0.984 s
U-235 1 825.05 206.47 292.63 -21.42 -0.012 115.01 1.027 s
PB-212 1 953.82 238.63 253.74 1521.26 0.845 2.91 1.060 D
RA-224 1 963.24 240.99 417.62 153.38 0.085 20.50 1062 _ D
PB-214 1 967.29 242.00 20.53 19.26 0.011 40.33 1.063 -D
TL-208 1 1109.57 277.54 151.67 127.33 0.071 24.03 1.395 s
I-131 1 1134.61 283.79 151.57 4.06 0.002 432.22 1.108 s
PB-214 1 1179.23 294.94 157.98 219.02 0.122 14.84 1.277 '
PB-212 1 1201.85 300.59 108.50 202.50 0.113 14.58 1.283 s
AC-228 1 135235 338.19 172.65 363.35 0.202 10.30 1.410 s
EU-152 1 1374.11 343.62 174.81 -18.83 -0.010 101.92 1.164 s
FPB-214 1 1407.08 361.86 108.20 334.80 0.186 8.67 1284  '$
I-131 1 1461.07 365.35 117.33 -743 -0.004 209.42 1.184 s
BE-7 1 1910.30 477.58 65.85 11.18 0.008 106.94 1.292 s
CS-134 1 2263.69 565.88 72.74 -5.17 -0.003 237.39 1.372 s
GS-134 1 227745 569.32 66.72 5.85 0.003 184.23 1.378 sD
Pa-234 1 2278.04 569.47 88.17 -4.58 -0.003 -205.53 1.378 sD
TL-208 1 2332.33 583.04 83.96 575.04 0.319 5.79 1.221 8
CS-134 1 2419.07 604.71 783.95 4.00 0.002 989.97 1.410 s
Bl-214 1 2437.02 609.20 64.08 214.47 0.119 8.27 1.415 s
I-131 1 2546.27 636.50 58.60 1.29 0.001 844.16 1.440 S
CS8-137 1 264544 661.28 61.36 37.87 0.021 33.46 1462 s
EU-154 1 2896.33 723.98 181.74 -32.90 -0.018 60.51 1.518 s
Bl-212 1 2908.92 727.13 52.82 124.43 0.069 12.19 1.521 s
PA-234M 1 3066.04 766.40 61.86 -4.69 -0.003 241.38 1.556 s
EU-152 1 3118.20 779.44 60.91 -8.98 -0.005 127.64 1.567 s
Bl-212 1 3150.29 787.46 48.95 -4.85 -0.003 20910 1.672 §
CS-134 1 3179.48 794.75 48.80 51.19 0.028 23.83 1.582 g
CS-134 1 3221.29 805.21 3237 0.73 0.000 1114.58 1.587 8
TL-208 1 3440.00 859.87 4.50 110.50 0.061 10.52 0.583 s
EU-154 1 3489.91 872.35 41.00 -5.80 -0.003 161.69 1.649 s
Pa-234 1 3520.91 880.10 38.37 4.27 0.002 210.54 1.655 s
Pa-234 1 3534.17 883.41 40.22 -3.39 -0.002 269.77 1.657 5

LOT# F7L200260 250 Q-f 303
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AC-228 1 3643.88 910.84 20.85 379.15 0.211 5.79 1.621 S
Pa-234 1 3785.36 946.21 39.20 -2.15 -0.001 417.76 1.710 S
EU-152 1  3859.09 964.64 146.98 32.84 0.018 55.04 1.726 s
AC-228 1 3874.03 968.37 36.67 313.33 0.174 7.94 1.267 s
EU-154 1  3988.01 996.87 35.08 3.54 0.002 242.71 1.753 3
PA-234M 1 4004.49 1000.99 41.34 -0.34 0.000 2665.94 1.756 s
EU-154 1 4021.47 1005.24 4222 -4.54 -0.003 207.78 1.760 5
EU-152 1 444549 1111.25 48.44 -1.39 -0.001 714.57 1.847 $
Bl-214 1 4480.54 1120.02 42.44 36.22 0.020 28.61 1.854 _ s
CO~60 1 4897.74 1174.33 31.44 -4.26 -0.002 192.20 1.896 s
EU-154 1 5098.54 1274.56 48.70 -3.10 -0.002 323.08 1.975 5
CO-60 1 532295 1330.68 21.68 -3.18 -0.002 214 47 2.019 s
EU-152 1 5627.18 1406.78 16.24 6.55 0.004 95.39 2.076 S
K-40 1 5840.71 1460.19 11.21 391.79 0.218 4.98 2.556 s
Bl-214 1  7083.36 1771.09 23.90 -9.93 -0.006 94.04 2.326 s

s = Peak fails shape tests.
D = Peak area deconvoluted. E
A = Derived Aveage Activity.
F7L200260 251 of 303
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Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value K
Name Code Used Becquerels keV Becquerels Code Becquerels Code Comments |
AM-241 T 1 -8.417E-002 59.54 -8.417E-002 % ( 4 972E+000G 1.6E+Q05 35.90
RA-224 N 1 6.336E+001 24099 6.336E+001 ( 4 046E+001G 7.0E+002 4.10
AC-228 N 1 6.163E+001 911.07 5.981E+001 @ ( P 3.784E+000G 21E+003 29.00
6.163E+001 968.97 8.593E+001 + 8.482E+000G 21E+003 17.46
6.163E+001 338.32 6.600E+001 ( P 1.161E+001G 2.1E+003 12.01
6.163E+001 93.35 1.991E+001 - } 2.055E+001X 2.1E+003 5.56
PB-212 N 1 5.909E+001 238.63 5.909E+001 ( P 2.989E+000G 7.0E+002 _43_.30
5909E+001 300.03 1.229E+002 * 3.110E+Q01G 7.0E+002 3.28
EU-155 T F I 1 S773E+000 105.31 4.833E+000 = ¢ 4 972E+000G 1.8E+003 21.20
5.773E+000 86.54 6.423E+000 * ¢ 5.352E+000G 1.8E+003 30.70
Bi-212 N 1 4.083E+001 727.33 4.083E+001 * { 1.200E+Q01G 7.0e+002 11.82
4.083E+001 785.51 -1.808E+001 & 1.317E+002G 7.0E+002 1.10
U-235 N 1 3.906E+000 143.79 3.906E+000 % ( P 1.081E+001G 2.6E+011 10.96
3.906E+000 205.33 -6.498E-+000 % 2.501E+001G 2.6E+011 5.1
3.906E+000 163.38 -5.268E+000 % 2.410E+001G 2.6E+011 5.08
3.906E+000 93.35  3.906E+000 ! 2.360E+001X 2.6E+011 581
BE-7 NPC 1 3.017E+000 47760 3.017E+000 % ¢ 1.094E+001G 5.3E+001 10.52
K-40 N 1 2.420E+002 1460.83 2420E+002 @ ( P 1.131E+001G 4.7E+011 10.67
TH-234 N 1 2.295E+001 63.29 2542E+001 ( P 2.746E+001G 1.6E+012 4.82
‘ 2.295E+001 92.59 2.081E+001 ( P 2.292E+001G 1.6E+012 5.58
TL-208 F N 1 2.243E+001 583.02 2243E+001 @ ( P 1.771E+000G 7.0E+002 84.50
2.243E+001 277.28 3.786E+001 * 1.787E+001G 7.0E+002 6.31
2.243E+001 860.56 3.803E+001 ~ 4.449E+000G 7.0E+002 1242
I-_‘131 TFI 1 -2101E-001 36448 -2101E-001 % ( 1.504E+000G 8.0E+000 81.70
‘ -2.101E-001 28430 1.262E+000 % 1.870E+001G 8.0E+000 6.14
-2.101E-001 636.97  6.329E-001 % 1.884E+001G 8.0E+000 “7.17
EU-154 T F I 1 -2.094E+000 873.23 -2.094E+000 % ( 1.176E+001G 3.1E+003 12.27
-2.094E+000 123.10 -3.817E-001 & 2.8B47E+000G 3.1E+003 40.79
-2.094E+000 127454 -5204E-001 % 5.909E+000G 3.1E+003 38.19
-2.094E+000 723.36 -6.286E+000 % 1.252E+001G 3.1E+003 20.22
-2.094E+000 1004.77 -1.240E+000 % 9.011E+000G 3.1E+003 18.01
-2.094E+000 99633 1.631E+000 % 1.398E+001G 3.1E+003 :16.60
PB-214 N 1 2.080E+001 35193 2.002E+001 * ( P 3.061E+000G 5.8E+005 37:'.60
2.080E+001 295.09 2.231E+001 ( P 6.242E+000G 5.8E+005 1’930
2.080E+001 24200 4.403E+000 % 5.447E+000G 58E+005 17.43
F’_A-234 N 1 -2.003E+000 1001.00 -2.003E+000 % ( 1.915E+002G 1.6E+012 .84
-2.003E+000 766.41 -6.435E+001 % 5.396E+002G 1.6E+012 .29
CO-80 TF 1 -1.945E-001 133250 -1.945E-001 % ( 1.493E+0006G 1.8E+003 99.98
-1.945E-001 1173.24 -2.361E-001 % 1.597E+000G 1.9E+003 99.90
Pa-234 N 1 -1.811E+000 13129 -1.811E+000 & ( 6.858E+000G 1.6E+012 18.00
-1.811E+000 569.47 -1.811E+000 % 1.836E+001G 1.6E+012 '8.20
-1.811E+000 946.02 -7.542E-001 % 1. 1M8E+001G 1.6E+012 13.40
-1.811E+000 883.24 -1.581E+000 % 1.503E+001G 1.6E+012 '9.60
-1.811E+000 880.53 3.17T9E+000 & 2.348E+001G 1.6E+012 8.00
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CS-137 TF 1 1.609E+000 661.66 1.609E+000 ( 1.665E+000G 1.1E+004 85.21
BI-214 N 1 1.585E+001 609.31 1.585E+001 @ ( 2.957E+000G 5.8E+005 46.09
1.585E+001 1120.28  1.281E+001 - 1.170E+001G 5.8E+005 15.10
1.585E+001 1764.48 -5.007E+000 % P 1.285E+001G 5.8E+005 15.40

T o

-1.571E+000 964.11 1.073E+001 % 1.934E+001G 4 9E+003 1461
-1.571E+000 1112.07 -5.399E-001 % 1.368E+001G 4.9£+003 1364
-1.571E+000 1408.00 1.994E+000 & 6.541E+000G 4.9E+003 21.00
EU-152 TF 1 -1.571E+000 34429 -1.571E+000 * | 5.367E+000G 4 9E+003 26.50
-1.571E+000 121.78 -8.198E-01 % 4.113E+000G 4.9E+003 28.58
-1.571E+000 778.92 -2.824E+000 % 1.232E+001G 4.9E+003 12.94
PB-210 N 1 1.385E+001 46.54 1.385E+001 * ( P 4 907E+001G 8.1E+003 4.25
C8-134 TFI 1 1.232E+000 604.71 1.389E-001 % ( 4.621E+000G 7.5E+002 97.62
1.232E+000 79587 2479E+000 & ( 1.708E+000G 7.5E+002 85.53
1.232E+000 569.32  1.232E+000 % 8.586E+000G 7.5E+002 j5.38
1.232E+000 801.95 3.480E-001 & 1.401E+001G 7.5E+002 ‘8.69
1.232E+000 563.24 -1.990E+000 % 1.634E+001G 7.5E+002 8.35
Analysis Codes:
% = Peak fails sensitivity test ? = Peak is too narrow

Peak outside analysis energy range

Peak activity lower than counting uncertainty range

e

( = This peak is used in the nuclide activity average P = Peakbackround subtraction I J
* = Peakis too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM: ;\
A = Derived Average Activity E = Energy Duplication ‘4
+ = Peak activity higher than counting uncertainty range
! = Peakis part of a multiplet and this area went negative during deconvolution

= Peak identified, but first peak of this nuclide failed one or more gualification tests
& = Calculated peak centroid is not close encugh to the library energy centroid for positive identification

Nuclide Codes:

T = Thermal Neutron Activation = Fast Neutron Activation 1 = Fission Product

P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = No MDA Calculation

Peak Codes:

G = Gamma Ray = X-Ray P = Positron Decay

S = Single - Escape
A

Double - Escape Key Line

Not in Average
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Nuclide
C0-60 <
-131 <
Cs-134 <
EU-154 <
RA-224
PB-210 <
PB-212
PB-214

BE-7

K-40 #
CS-137
EU-152 <
EU-155
TL-208
BI-212 <
BI-214 <
AC-228
TH-234
PA-234M <
U-235 <
Pa-234 <
AM-241 <

Time of Count

Activity
Ba/sample

-1.945E-001
-2.101E-001
1.232E+000
-2.094E+000
6.336E+001
1.385E+001
5.909E+001
2.080E+001
3.017E+000
2.420E+002
1.609E+000
-1.571E+000
5.773E+000
2.243E+001
4.083E+001
1.585E+001
6.163E+001
2.295E+001
-2.003E+000
3.906E+000
-1.811E+000
-8.417E-002

Time Corrected

Activity
Bg/sample
-1.946E-001

-2.133E-001
1.232E+000
-2.094E+000
6.337E+001
1.385E+001
5.911E+001
2.080E+001
3.024E+000
2.420E+002
1.609E+000
-1.571E+000
5.774E+000
2.244E+001
4.084E+001
1.585E+001
6.163E+001
2.295E+001
-2.003E+000
3.906E+000
-1.811E+000
-8.417E-002

" # = All peaks for activity calculation had bad shape

Uncertainty
Counts

1 Sigma %
214.47
209.42
23.83
161.69
20.50
104.29
2.95
8.77
106.94
5.12
33.46
101.92
20.68
5.87
12.19
8.54
5.82
23.61
2.665.94
83.97
113.51
1.751.11

Uncertainty
Total

1.8Sigma %
214.49
209.44
24.01
161.71
20.72
104.37
4.20
9.23
106.98
5.90
33.58
101.96
20.95
6.54
12.53
9.02
6.49
23.90
2.665.94
84.02
113.55
1.751.11

SUMMARY OF NUCLIDES IN SAMPLE |

Minimum
Detectable
Activity

1.493E+000
1.504E+000
4.621E+000
1.176E+001
4.046E+001
4.907E+001
2.989E+000
3.061E+060
1 .094E+'@jo§v1
1.131E+001
1.665E+000
5.367E+000
4.972E+000
1.771E+000
1 .200E+d_'31
2.957E+000
3.784E+000
2.746E+001
1.915E+002
1.091 E+og1
6.858E+000

T ‘)(\

4.972E+000
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Total Activity ( 37.87 to 2,000.50 keV) 492.30 Bg/sample

Analyzed by:
‘ 403605

Reviewed by:

Supervisor

Laboratory: STL- St Louis
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Counts
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KEKE11AC
7360292_KEKE11AC_F7L200260-014

1000 - F ‘ =
100 — —
10 f:l =
A AL

0.00 1024.00 1536.00 2048.00

Acquired: 26-Dec-2007 4:18:28 PM
File: C:\Usen\spectra\AKEKE11AC.spc
Detector: #0 Ge 3 SN/155

Energy (keV)

Real Time: 1815.88 s. Live Time: 1800.00 s.
~ Channels: 8192
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GammaVision Report Writer

DB Analysis ID: 33,057
Sample Description:

Spectrum Filename:

Acquisition Information

Test America St o~ Loui s
Version 2.04.0 G53wW4.21 26-Dec-2007 4:58:33PM Page 1

7360292_KEKE21AC_F7L200260-015

KEKE21AC.An1 -

Start Time: 26-Dec-2007 4:19:17PM
Live Time: 1800.00 — Real Time: 1804.22
Dead Time: 0.23 %
Detector ID: 4
Detector System: Ge 4 SN/181 —
Calibration o
Description: Ge4_TunaCanCal_74139_334_05_15_07
Filename: C:\User\Calibrations\Ge4 Post 09_07_07(Ge6)\Ge4_TunaCanCal_74139_334_05_15_{
. Energy Created: 08-Mav-2007 1:28:13PM Efficiency Created: 15-May-2007 10:05:02AM
Zero Offset: 0.017 keV Gain: 0.250 keV/Channel
Library 1 File: mmr06 short.lib ~ Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.53 keV
Stop Channel: 8,000 for an energy of 1998.47 keV
Peak rejection level: 40.000 %
Activity Scaling Factor: 1.0000 / 1.0000 = 1.0000
Detection Limit Method: Nureg method 4.16
. Sample Size: 1.00E+000
Additional random error: 0.0000
Additional systematic error: 0.0000
Fraction Limit; 0.0000%
Background Width; Average of three points
Corrections Status Comments
Decay Correct to Date: YES 26-Dec-2007 12:00:00PM -
Decay During Acquisition: NO
Peaked Background Correction: YES Ge4 PBC table 11_26 _07.Pbc -
Absorption: NO
Geometry Correction: NO
Random Summing: NO
Energy Calibration Normalized Differe 0.1977
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UNIDENTIFIED PEAK SUMMARY

" Peak Centroid Background Net Area Intensity Uncertainty FWHM  Suspected _
Channel Energy Counts Counts Cts/Sec 1 Sigma% keV Nuclide Code
298.81 74.75 234.00 165.00 0.092 20.1 0.679 PB-214
- 308.34 77.13 14117 259.83 0.144 9.89 0.814 PB-214
348.15 87.09 126.44 126.56 0.070 15.39 1.016 PB-214 s
742.82 185.79 125.67 157.33 0.087 18.97 1.378 U-235 s
1351.64 338.02 77.59 11.41 0.006 113.09 0.936 '

3643.41 910.79 36.06 22.94 0.013 4251 0.667 5

s = Peak fails shape tests.

D = Peak area deconvoluted.

lre

LOT# F7L200260 258 of 303



GammaVision Report Writer G53W4.21 26-Dec-2007 s¢:AfS3PM Fgae  oui s

Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts Cis/Sec 1 Sigma% keV  Code
PB-210 1  186.82 46.74 84.98 26.02 0.014 32.20 0098 = s
AM-241 1 240.83 60.25 182.35 0.84 0.000  2266.77 0830 s
TH-234 1  252.65 63.21 143.86 51.14 0.028 32.34 0795
EU-155 1 34596 86.54 230.28 -6.06 -0.003 356.51 0.854 s
TH-234 1 3721 93.23 122.23 153.77 0.085 13.62 1053 s
AC-228 1 373.18 93.35 483.50 0.00 0.000  2024.85 0860 sD
U-235 1 373.18 93.35 175.95 8.89 0.005 30.40 0.860 sD
EU-155 1 421.73 105.49 125.67 13.82 0.008 117.81 0.871 s
EU-152 1 483.49 120.94 130.07 -0.69 0.000  2336.33 0.885 s
EU-154 1 489.38 122.41 130.04 10.82 0.006 152.09 0886 s
Pa-234 1 52242 130.67 139,08 0.76 0.000  2210.59 0.894 _s
U-235 1 575.66 143.99 149.35 16.79 0.009 105.78 0.904 s
U-235 1 663.35 165.92 64.96 -5.71 -0.003 203.81 0.922 s
U-235 1 825.40 206.44 99.82 -7.79 -0.004 184.98 0.958 5
PB-212 1  953.16 238.38 109.29 243.71 0.135 10.85 1.019
RA-224 1 959.51 239.97 352.31 -78.51 -0.044 35.64 0.988
PB-214 1 966.78 241.79 112.00 103.00 0.057 25.00 1.143
TL-208 1 1111.78 278.05 49.30 10.08 0.006 103.43 1.019 .
1-131 1 1138.68 284.77 59.69 -0.25 0.000  4409.36 1.025 s
PB-214 1 1179.45 294.97 30.54 244.46 0.136 8.03 0.853 )
PB-212 1 1198.46 299.72 4265 12.76 0.007 77.62 1.039 s
AC-228 1 1351.54 337.99 38.33 49.25 0.027 22.78 1.071
EU-152 1 1376.80 344231 38.27 8.70 0.005 106.18 1.076 s
PB-214 1 1405.96 351.60 30.74 314.26 0.175 6.39 0.993
1-131 1 1461.29 365.43 41.90 -5.20 -0.003 181.35 1.092 s
BE-7 1 1909.97 477.60 44.29 0.00 0.000 941.15 1.185 )
CS-134 1 2252.60 563.24 25.86 8.09 0.004 95.61 1.254 s
CS-134 1 2276.94 569.32 13.58 -1.73 -0.001 -57.85 1259  sD
Pa-234 1 2277.54 569.47 17.03 0.11 0.000 151.07 1259 sD
TL-208 1 2331.61 582.98 14.18 84.82 0.047 13.94 0.881 s
CS-134 1 2425.16 606.37 52.67 -10.44 -0.006 103.10 1.286 s
Bl-214 1 243517 508.87 13.92 258.08 0.143 6.68 1.321
1-131 1 2546.38 636.66 32.97 0.22 0.000 3737.86 1.312 s
CS-137 1 264445 661.17 23.53 47.79 0.027 20.38 1.331
EU-154 1 2892.81 723.24 37.59 -4.09 -0.002 217.87 1.378 s
BI-212 1 2908.78 727.23 20.17 12.83 0.007 56.85 1.381 §
PA-234M 1 3061.00 765.27 28.84 0.01 0.000 8448578 1411 ' §
EU-152 1 3119.54 779.89 19.64 -1.98 -0.001 323.91 1.420 s
BI-212 1 3142.02 785.51 15.32 0.00 0.000 553.49 1.425 s
CS-134 1 3182.03 795.51 25.15 292 0.002 249.70 1.433 s
CS-134 1 3213.73 803.43 20.93 -5.08 -0.003 134.79 1.437 s
TL-208 1 344238 860.56 16.61 7.37 0.004 86.49 1.481 s
EU-154 1 349153 872.84 19.39 -0.89 0.000 708.94 1.490 s
Pa-234 1 3522.71 880.63 28.51 -3.65 -0.002 213.13 1.495 s
Pa-234 1 3537.10 884.23 20.44 1.83 0.001 357.99 1.497 s

LOT# F7L200260 259 of 303



GammaVision Report Writer G53W4.21 26-Dec-200Te s4: 28188 Ma P8ge 4Loui s
AC-228 1 3642.93 910.67 12.67 31.56 0.018 23.90 1.518 s
RPa-234 1 3783.73 945.84 19.63 1.33 0.001 478.59 1.543 s
EU-152 1 3851.82 962.85 31.64 -5.74 -0.003 144.85 1.556 S
AC-228 1 3874.70 968.57 24.37 2493 0.014 3443 1.559 8
EU-154 1  3991.37 a97.71 24.68 -1.43 -0.001 - 499.08 1.579 s
PA-234M 1 4003.00 1000.62 22.34 1.99 0.001 343.61 1.582 ¥
EU-154 1 4018.70 1004.54 22.27 -1.41 -0.001 481.94 1.585 S
EU-152 1 444438 1110.87 15.91 4.08 0.002 146.95 1.659 s
Bl-214 1 4481.11 1120.05 4.65 66.35 0.037 11.87 1.099 s
CO-60 1 4692.36 1172.81 23.67 -3.89 -0.002 183.82 1.701 s
EU-154 1 5098.99 1274.36 14.58 1.68 0.001 330.11 1.768 s
CO-60 1 5334.66 1333.21 11.42 2.37 0.001 211.92 1.806 $
EU-152 1 5634.11 1407.98 7.53 8.56 0.005 56.76 1.854 ]
K-40 1 5843.71 1460.31 2.83 199.17 0.111 7.04 0.993 s
Bl-214 1 7060.17 1763.95 1.71 33.44 0.019 18.16 2.066 s

s = Peak fails shape tests.
D = Peak area deconvoluted.
A = Derived Aveage Activity.
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Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value

Name Code Used Becquerels keV Becquerels Code Becquerels Code Comments
AC-228 N 1 9.953E+000 911.07 8.074E+000 { 4.936E+000G 2.1E+003 29.00
9.953E+000 968.97  1.115E+001 { 1.150E+001G 2.1E+003 17.46
9.953E+000 338.32 1.275E+001 ( 8.172E+000G 2.1E+003 12.01
9.953E+000 93.35 0.000E+000 + } 1.937E+001X 2.1E+003 '5.56
Pa-234 N 1  6.834E-002 131.29 6.834E-002 & ( 5.216E+000G 1.6E+012 18.00
6.834E-002 569.47 6.834E-002 % 1.333E+001G 1.6E+012 B.20
6.834E-002 946.02 7.605E-001 % 1.334E+001G 1.6E+012 1340
6.834E-002 883.24 1.375E+000 % 1.791E+001G 1.6E+012 9.60
6.834E-002 880.53 -4.393E+000 % 3.316E+001G 1.6E+012 8.00
BI-212 N 1 ©6.668E+000 727.33 6.668E+000 % ( 1.229E+001G 7.0E+002 1}.82
3 6.668E+000 785.51 0.000E+000 % 1.249E+002G 7.0E+002 - ‘510
CS-134 T F I 1 -5611E-001 604.71 -5.611E-001 % ¢ 1.964E+000G 7.5E+002 9362
: -5611E-001 795.87 2.264E-001 % 2.021E+000G 7.5E+002::- 8%53
-5611E-001 56932 -5.611E-001 % 6.437E+000G 7.5E+002 15.38
-5611E-001 80195 -3.902E+000 % 1.845E+001G 7.5E+002 8.69
-5611E-001 563.24 4.779E+000 & 1.560E+001G 7.5E+002 8.35
EU-154 T F | 1 -5.185E-001 873.23 -5.185E-001 & ( 1.356E+001G 3.1E+003 12.27
' -5.185E-001 123.10 4.279E-001 & 2.208E+000G 3.1E+003 40.79
-5.185E-001 1274.54 4.695E-001 & 5.723E+000G 31E+003 3519
-5.185E-001 723.36 -1.236E+000 % 9.464E+000G 3.1E+003 20.22
-5.185E-001 1004.77 -6.284E-001 & 1.104E+001G 3.1E+003 13.01
-5.185E-001 996.33 -1.077E+000 % 1.950E+001G 3.1E+003 10.60
AM-241 T 1 5.178E-002 59.54 5178E-002 % { 4.030E+000G 1.6E+005 35.90
TL-208 F N 1  5.103E+000 583.02 5.103E+000 { P 1.219E+000G 7.0E+002 84.50
5.103E+000 277.28 4.150E+000 % 1.459E+001G 7.0E+002  6.31
. 5103E+000 86056 4.196E+000 % 1.236E+001G 7.0E+002 1242
RA-224 N 1 -4409E+001 24099 -4.409E+001 { 5.065E+001G 7.0E+002 :'4.10
} 3.499E+001 9259 4.610E+001 * ( P 1.626E+001G 1.6E+012 558
TH-234 N 1 3.498E+001 6329 2212E+001 % ( P 2.535E+001G 1.6E+012 ?4;82
CS-137 T F I 1 3.181E+000 66166 3.181E+000 { 1.685E+000G 1.1E+004’”§§.21
Bl-214 N 1 2931E+001 609.31 2.958E+001 { P 2.303E+000G 5.8E+005 46.09
2.931E+001 1120.29 3.871E+001 + P 7.441E+000G 5.8E+005 15.10
2.931E+001 1764.49 2.850E+001 ? { 7.505E+000G 5.8E+005 1540
PB-214 N 1 2779E+001 351.93 2695E+001 ( P 2.448E+000G 5.8E+005 37.60
2779E+001 295.09  3.479E+001 + P 4.050E+000G 5.8E+005 19.30
2.779E+001 242.00 3.203E+001 { 1.618E+001G 58E+005 7.43
U-235 N 1 2.556E+000 143.79 2.556E+000 & { 9.080E+000G 2.6E+011 1’6{.96
2.556E+000 205.33 -3.156E+000 & 1.997E+001G 2.6E+011  '5.01
2.556E+000 163.38 -1.980E+000 & 1.395E+001G 2.6E+011 5.08
2.556E+000 93.35 2.556E+000 ! 1.854E+001X 2.6E+011 581
Co60 TF 1 2418E-001 1332.50 2418E-001 % ( 1.884E+000G 1.9E+003 99.98
2.418E-001 1173.24 -3.570E-001 % 2.327E+000G 1.9E+003 99.90
PB-210 N 1 2.156E+001 46.564 2156E+001 * ( P 3.784E+001G 8.1E+003 4.25
1131 TFI 1 -2.120E-001 36448 -2.120E-001 & { 1.340E+000G 8.0E+000 :.S‘IE.TO
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-2.120E-001 284.30  -1.073E-001 % 1.675E+001G 8.0E+000 6.14
\ -2.120E-001 636.97  1.666E-001 & 2.256E+001G 8.0E+000 7.17
K-40 N 1 2083E+002 1460.83 2.063E+002 ( P 1.093E+001G 4.7E+011 10.67
PA-234 N 1 1.805E+001 1001.00  1.905E+001 % ( 2.371E+002G 1.6E+012 .84
,_ 1.905E+001 766.41  1.964E-001 % 6.059E+002G 1.6E+012 .29
PB-212 N 1 1.286E+001 23863 1.286E+001 ( P 2.713E+000G 7.0E+002 4330

1.286E+001 300.03  1.084E+001 % 2.817E+001G 7.0E+002 3.28
EU-155 T F | 1 1.057E+000 10531  1.057E+000 % ( 4.200E+000G 1.8E+003 21.20
1.057E+000 86.54 -3.393E-001 % 4.112E+000G 1.8E+003 30.70
1.037E+000 1112.07 2.616E+000 & 1.367E+001G 4 9E+003 13.64
1.037E+000 1408.00  4.363E+000 % 7.897E+000G 4.9E+003 21.00
EU-152 TF 1 1.037E+000 34429 1.037E+000 & ( 3.761E+000G 4.9E+003 26.50
' 1.037E+000 121.78 -3.897E-002 & 3.149E+000G 4.9E+003 . 28.58
1.037E+000 778.92 -0.978E-001 % 1.175E+001G 4.9E+003 12.94
1.037E+000 964.11 -3.053E+000 % 1.540E+001G 4.9E+003 14.61
BE-7 NPC 1 0.000E+000 477.60 0.000E+000 % ( 1.366E+001G 5.3E+001 10.52
. Analysis Codes:
% = Peak fails sensitivity test 7?7 = Peak is too narrow

1]
L]

Peak activity lower than counting uncertainty range Peak outside analysis energy range

( = This peakis used in the nuclide activity average P = Peakbackround subtraction

S Peak is too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM z”
A = Derived Average Activity E = Energy Duplication E
+ = Peak activity higher than counting uncertainty range

| = Peak is part of a multiplet and this area went negative during deconvolution

$_ = Peak identified, but first peak of this nuclide failed one or more qualification tests

& = Calculated peak centroid is not close enough to the library energy centroid for positive identification

S

Nuclide Codes:

ety
AL

ca TS LRy

T = Thermal Neutron Activation = Fast Neutron Activation I = Fission Product

I5 = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction

M = No MDA Calculation

Péak Codes:

G = Gamma Ray = X-Ray = Positron Decay

S = Single - Escape = Double - Escape K = Key Line oy
A = Not in Average 5
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Nuclide

BE-7 <
K-40

CO-60 <
1-131 <
'CS-134 <
EU-154
PB-210  #
PB-212
PB-214
Bl-212 <
CS-137 <
EU-152 <
EU-155 <
TL-208
RA-224 <
BI-214
AC-228 <
PA-234M <
U-235 <
AM-241 <
Pa-234 <
TH-234

Time of Count

Activity
Ba/sample

2.063E+002
2.418E-001
-2.120E-001
-5.611E-001
-5.185E-001
2.156E+001
1.286E+001
2.779E+001
6.668E+000
3.181E+000
1.037E+000
1.057E+000
5.103E+000
-4.409E+001
2.931E+001
9.953E+000
1.905E+001
2.556E+000
5.178E-002
6.834E-002
3.499E+001

Time Corrected

Activity
Ba/sample

2.063E+002
2.418E-001
-2.154E-001
-5.612E-001
-5.185E-001
2.156E+001
1.286E+001
2.779E+001
6.670E+000
3.181E+000
1.037E+000
1.057E+000
5.104E+000
-4.410E+001
2.931E+001
9.954E+000
1.905E+001
2.556E+000
5.179E-002
6.834E-002
3.499E+001

# = All peaks for activity calculation had bad shape

Uncertainty
Counts

1 Sigma %
941.15

7.14
211.92
181.35
103.10
708.94

58.11
11.26
6.50
56.85
20.38
106.18
117.81
14.30
35.64
6.82
15.90
343.61
105.78
2.266.77
2.210.59
15.75

Uncertainty
Total

1Sigma %
941.16

7.71
211.94
181.37
103.14
708.94

58.24
11.65
7.11
56.93
20.58
106.22
117.86
14.58
35.77
7.40
16.16
343.62
105.82
2.266.78
2.210.59
16.18

SUMMARY OF NUCLIDES IN SAMPLE

Minimum
Detectahle

Activity
1.366E+001
1,093E+001
1.884E+000
1.340E+000
1.964E+000
1.356E+001
3.784E+001
2.713E+000
2 448E+000
1.229E+001
1.685E+000
3.761E+000
4.200E+000
1, 219E+000
5. 065E+001
2.303E-+000
4.936E+000
2.371E+002
9.080E+000
4.030E:4000
5. 216E+000
2.535E+001

LOT#
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Total Activity ( 37.53 fo 1,998.47 keV) 316.39 Ba/sample

Analyzed by:

403602

Reviewed by:

Supervisor

Laboratory:  STL- St Louis
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Counts
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KEKE21AC
7360292_KEKE21AC_ F7L200260 015

100 l

0.00 511.50

Acquired: 26-Dec-2007 4:19:17 PM
File: C:\Usenspectra\KEKE21AC.spc
Detector: #0 Ge 4 SN/181

I I

alTm

1023.00 1534 50 2046.00
Energy (keV)
Real Tlme 1804.22 s. Live Time: 1800.00 s.
Channels 8192
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Test Anerica St. Louis

GammaVision Report Writer Version 2.04.0 G53W4.21 - 26-Dec-2007 4:49:51PM Page 1

DB Analysis ID; 33,053

Sample Description:

Spectrum Filename:

Acquisition Information

Start Time:

Live Time:

Dead Time:

Detector 1D:

Detector System:

Calibration

Description:

Filename:

Energy Created:

7360292_KEKE41AC_F7 L200260-016 —

KEKE41AC.An1

26-Dec-2007  4:18:03PM L
1800.00 — Real Time: 1851.76

2.80 %
5 i

Ge 5 SN/157 -

Ge5 TunaCanCal_74139-334_05_08_07 -

C:\User\Calibrations\Ge5 calibrations\Ge5 TunaCanCal_74139-334_05_08_07.Clb

28-Mar-2007 6:08:23PM Efficiency Created: 08-May-2007 3:55:34PM"

Zero Offset: 0.272 keV Gain: 0.250 keV/Channel
Library 1 File: mmr06 short.lib —_ Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib 7

Anglysis Parameters

Start Channel: 150 for an energy of 37.74 keV
Stop Channel: 8,000 for an energy of 2000.57 keV
Peak rejection level: 40.000 %

1.0000 / 1.0000 = 1.0000
Nureg method 4.16

Activity Scaling Factor:
Detection Limit Method:

Sample Size: 1.00E+000
Additional random errar: 0.0000
Additional systematic error: 0.0000
Fraction Limit: 0.0000%
Background Width: Average of three points
Corrections Status mments
Decay Correct to Date: YES 26-Dec-2007 12:00:00PM —
Decay During Acquisition: NO
Peaked Background Correction: YES Ge5 PBC table 11 26 07.Pbc ~
Absorption: NO
Geometry Correction: NO
Random Summing: NO
Energy Calibration Normalized Difference; 0.1334
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Peak Centroid
Channel Energy
298.20 74.76
307.24 77.02
347.37 87.05
358.68 89.87
837.44 209.48
1352.80 338.25

$ = Peak fails shape tests.

D = Peak area deconvoluted.

Background

Counts

190.67
161.67
318.31
124.00

82.17
168.08

UNIDENTIFIED PEAK SUMMARY

Net Area Intensity Uncertainty FWHM Suspected
Counts Cts/Sec 1 Sigma% keV Nuclide Code
254.33 0.141 11.08 0.825 PB-214
376.33 0.209 7.55 0.781 PB-214
16.69 0.009 153.16 0.711 $
90.00 0.050 20.43 0.364 PB-214 sM
72.83 0.040 27.04 0.753 AC-228
36.92 0.021 52.32 0.860

LOT# F7L200260
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Library Peak Centroid Background Net Arsa Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts CtsiSec 1 Sigma% keV Code
PB-210 1 186.06 46.75 124.60 66.40 0.037 25.11 0.805 ]
AM-241 1 236.86 1 59.44 204.94 -7.63 -0.004 478.95 0.761 s
TH-234 1 253.02 63.48 172.83 78.17 0.043 26.99 0.800 $
EU-155 | 347.58 87.10 240.38 138.65 0.077 17.95 0.788 8
TH-234 1 369.56 92.59 319.47 -20.60 -0.011 1081.15 0.795 s
U-235 1 372.61 93.35 199.47 7.74 0.004 26.37 0.795 sD
AC-228 1 372.61 93.35 199.47 96.06 0.053 2.21 0.795 sD
EU-155 1 419.19 104.99 174.56 23.73 0.013 81.37 0.808 S
EU-154 1 487.15 121.97 146.24 -22.44 -0.012 79.09 0.826 S
EU-152 1 487.23 121.99 169.33 -15.94 -0.009 118.10 0.824 5
Pa-234 1 523.16 130.96 188.01 -17.87 -0.010 111.04 0.834 S
U-235 1 567.79 142.11 90.17 14.64 0.008 81.05 0.847 s
U-235 1 656.05 164.16 148.09 -18.92 -0.011 103.89 0.867 s
U-235 1 818.19 204.87 99.16 -0.62 0.000 2260.59 0.909 S
PB-212 1 954.06 238.82 108.15 606.85 0.337 5.24 1.019
RA-224 1 963.54 240.99 89.93 66.07 0.037 23.74 0.944 D
PB-214 1 967.59 242.00 131.93 49.07 0.027 36.05 0.945 D
TL-208 1 1109.02 277.33 40.33 64.67 0.036 24.59 0.707 S
1-131 1 1142.68 285.74 60.69 3.00 0.002 371.19 0.987 s
PB-214 1 1179.71 295.00 46.58 157.42 0.087 12.18 0.991 s
PB-212 1 1200.77 300.26 53.33 88.67 0.049 23.29 1.199
AC-228 1  1353.36 338.39 50.01 129.58 0.072 11.69 1.040
EU-152 1 1377.86 344 51 59.51 6.22 0.003 213.59 1.045 3
PB-214 1 1407.75 351.08 72 153.79 0.085 10.04 0.942
-131 1 1458.48 364.65 42.68 2.16 0.001 432.90 1.065 S
BE-7 1 1911.09 477.76 34.99 2.20 0.001 385.42 1.173 s
CS-134 1 2252.34 563.04 2052 9.22 0.005 89.61 1.262
CS-134 1 2277.45 569.32 23.34 -0.84 0.000 -51.49 1.258 sD
Pa-234 1 2278.05 569.47 22.00 -2.68 -0.001 -173.82 1.258 sD
TL-208 1 2333.42 583.31 13.08 210.92 0.117 7.62 1.180
CS-134 1 2418.20 604.50 47.22 -5.07 -0.003 196.85 1.290 s
Bl-214 1 243717 609.24 16.73 163.27 0.091 8.92 1.112 s
1131 1 2547.08 £636.71 29.90 0.42 0.000 1844 42 1.319 5
CS-137 1 2648.19 661.98 38.58 13.96 0.008 45.58 1.342 ]
EU-154 1 2878.75 719.61 0.56 -8.73 -0.005 35.95 1.397 ]
BI-212 1 291019 727.47 20.36 40.75 0.023 22.15 1.400 ]
PA-234M 1 307475 768.61 25.19 5.75 0.003 130.25 1.434 -]
EU-152 1 3116.92 779.15 30.05 219 0.001 359.68 1.445 s
BI-212 1 3142.35 785.51 30.63 -0.00 0.000 782.75 1.451 s
CS-134 1 3183.78 796.87 35.00 0.00 0.000 836.66 1.460 s
C38-134 1 3210.14 802.46 33.44 -0.35 0.000 2361.54 1.465 s
TL-208 1 3442.03 860.43 0.00 43.00 0.024 15.25 0.615 s
EU-154 1  3493.71 873.356 18.07 2.486 0.001 252.41 1.527 -]
Pa-234 1 3522.44 880.53 4222 0.00 0.000 918.95 1.533 s
Pa-234 1 3529.98 882.42 25.20 0.24 0.000 2920.95 1.535 s
AC-228 1 364592 911.40 21.05 103.25 0.057 11.68 1.559
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Pa-234 1 3786.66 946.59 23.86 268 0.001 266.61 1.588 s
EU-152 1 386189 965.40 54.38 0.50 0.000 2086.22 1.603 S
AC-228 1 3876.73 969.11 24.55 68.86 0.038 16.77 1.607 S
EU-154 1 3991.30 997.76 24.90 0.35 0.000 1995.19 1.630 ]
PA-234M 1 4004.26 - 1001.00 15.06 0.00 0.000 548.86 1.633 8
EU-154 1 401937 1004.77 12.51 0.00 0.000 500.22 1.637 s
EU-152 1 4450.04 1112.46 18.90 -2.24 -0.001 282.33 1.723 8
Bl-214 1 4483.52 1120.84 0.00 44.00 0.024 15.08 2.063 s
CO-60 1 4691.44 1172.83 18.42 2.20 0.001 283.67 1.772 ]
EU-154 1 5097.56 127440 22.89 -1.49 -0.001 462.80 1.850 s
CO-60 1 533135 1332.87 26.30 243 0.001 305.66 1.894 8
EU-152 1 5633.33 1408.41 9.81 8.74 0.005 60.93 1.950 s
K-40 1 5844.44 1461.22 0.00 283.00 0.157 5.94 1.951
Bl-214 1 7059.35 176517 948 16.00 0.009 32.24 2.198 s
s = Peak fails shape tests.
D = Peak area deconvoluted.
A = Derived Aveage Activity.
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Average Peak:
Nuclide Library Activity Energy Activity Analysis MDA Value
Name Code Used Becguerels keV Becguere|s Cods Becguerels Code Comments
CS-137 TFI 1 8.917E-001 66166 8917E-001 * ( P 2.022E+000G 1.1E+004 85.21
BE-7 NPC 1 8578E-001 477.60 8.578E-001 & { 1.178E+001G 53E+001 10.52
1-131 TFI 1 B8.464E-002 3B4.48  8.464E-002 % ( 1.299E+000G 8.0E+000 81.70
8.464E-002 284.30 1.249E+000 & 1.622E+001G B.0E+000 6.14
8.464E-002 63697  3.092E-001 & 2.072E+001G B.0E+000 7.17
EU-152 TF 1 5.979E-001 34429  5979E-001 * ( 4.430E+000G 4 9E+003 26.50
5979E-001 121.78 -8.712E-001 % 3.481E+000G 4 9E+003 28.58
5979E-001 77892 1.058E+000 & 1.362E+001G 49E+003 12.94
5979E-001 96411 2.547E-001 % 1.885E+001G 4 9E+003 14.61
5.979E-001 1112.07 -1.369E+000 % 1.403E+001G 4.9E+003 13.64
5.979E-001 1408.00 4.207E+000 % 8.331E+000G 4.9E+003 21.00
PB-210 N 1 4.876E+001 4654 4.876E+001 * ( P 4.018E+001G 8.1E+003 425
AM-241 T 1 -4.282E-001 5954 -4282E-001 & ( P 3.950E+000G 1.6E+005 35.90
RA-224 N 1 3.567E+001 24099 3.567E+001 ( 2.532E+001G 7.0E+002 4.10
TH-234 1 3167E+001 6329 3.167E+001 * ( P 2.592E+001G 1.6E+012 4.82
3.167E+001  92.59 -5.980E+000 & P 2.496E+001G 1.6E+012 5.58
PB-212 N 1 3.078E+001 23863 3.078E+001 (P 2.595E+000G 7.0E+002 43.30
3.078E+001 300.03 7.241E+001 + 3.001E+001G 7.0E+002 3.28
AC-228 N 1 2.793E+001 91116  2.525E+001 ( 5.891E+000G 21E+003 29.00
2.793E+001 968.97  2.940E+Q01 ( 1.102E+001G 2.1E+003 17.46
2.793E+001 338.32  3.224E+001 ( 8.874E+000G 2.1E+003 12.01
2.793E+001 9335 2.793E+001 ! 1.982E+001G 21E+003 556
K-40 N 1 2.768E+002 1460.83 2.766E+002 ( 7.204E+000G 4.7E+011 10.67
CS-134 TF | 1 -2616E-001 604.71 -2.616E-001 % ( 1.793E+000G 7.5E+002 97.62
-2.616E-001 795.87  0.000E+000 % 2.248E+000G 7.5E+002 85.53
-2.616E-001 569.32 -2.616E-001 % 7.843E+000G 7.5E+002 15.38
-2.616E-001 801.95 -2.553E-001 & 2.181E+001G 7.5E+002 869
-2.616E-001 563.24 5.232E+000 % 1.590E+001G 7.5E+002 8.35
COB0 TF 1 2.345E-001 133250  2.345E-001 % ( 2.571E+000G 1.9E+003 95.98
2.345E-001 1173.24  1.919E-001 % 1.979E+000G 1.9E+003 99.90
U-235 N 1 2.165E+000 14379 2.155E+000 % ( P 6.911E+000G 2.6E+011 10.96
2.155E+000 205.33 -2.434E-001 & 1.816E+001G 2.6E+011  5.01
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2.155E+000 163.38 -6.327E+000 % 1.987E+001G 26E+011  5.08
2.155E+000 93.356  2.155E+000 ! 1.807E+001X 26E+011 581
Bl-212 N 1 2.031E+001 727.33 2.031E+001 ? ( 1.183E+001G 7.0E+002 11.82
2.031E+001 785.51  0.000E+000 & 1.628E+002G 7.0E+002 1.10
Bl-214 N 1 1.797E+001 609.31 1.797E+001 @ ( 2.396E+000G 58E+005 46.09
1.797E+001 1120.29 2.443E+001 + 4.092E+000G 5.8E+005 15.10
1.797E+001 1764.49  1.276E+001 - 1.360E+001G 58E+005 15.40
EU-155 TF I 1 1.759E+000 105.31 1.759E+000 % ( 4.765E+000G 1.8E+003 21.20
1.759E+000 86.54  7.499E+000 * 4.054E+000G A 1.8E+003 30.70
-1.565E+000 569.47 -1.565E+000 % 1.433E+001G 1.6E+012 8.20
-1.565E+000 946.02 1.453E+000 % 1.390E+001G 1.6E+012 13.40
-1.565E+000 883.24 1.765E-001 % 1.880E+001G 16E+012 9.60
-1.565E+000 880.53 0.000E+000 % 3.793E+001G 1.8E+012  6.00
Pa-234 N 1 -1.565E+000 131.29 -1.565E+000 % ( 5.833E+000G 1.6E+012 18.00
EU-164 T F I 1 1.374E+000 B873.23 1.374E+000 % ( 1.257E+001G 3.1E+003 1227
1.374E+000 123.10 -8.597E-C01 & 2.283E+000G 31E+003 40.79
1.374E+000 1274.54 -3.931E-001 % 6.618E+000G 3.1E+003 35.19
1.374E+000 723.36 -2.534E+G00 & 2.138E+000G 3.1E+003 20.22
1.374E+000 1004.77  0.000E+Q00 % 8.182E+000G 3.1E+003 18.01
1.374E+000 ©996.33 2.553E-001 % 1.868E+001G 3.1E+003 10.80
PB-214 N 1 1.300E+001 35193 1.267E+001 ( 2.566E+000G 5.8E+008 37.60
1.300E+001 29509 2.152E+001 * 4.719E+000G 58E+005 19.30
1.300E+001 242.00 1.467E+001 ( 1.681E+001G 5.8E+006 7.43
TL-208 F N 1 1.219E+001 583.02 1.218E+001 ( 1.130E+00CG 7.0E+002 84.50
1.219E+001 27728 2.558E+001 + 1.278E+001G 7.0E+002 6.31
1.219E+001 860.56 2.344E+001 + 4.017E+000G 7.0E+002 1242
PA-234M N 1 0.000E+000 1001.00 0.000E+000 % ( 1.902E+002G 1.6E+012 .84
0.000E+00C 766.41 1.204E+002 & 5.464E+002G 1.6E+012 29
Analysis Codes:
% = Peak fails sensitivity test ? = Peakis too narrow
- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range
{ = This peak is used in the nuclide activity average P = Peakbackround subtraction
* = Peakis too wide, but only one peak in library @ = Peakis too wide at FW25M, but OK at FWHM
A = Derived Avarage Activity E = Energy Duplication
+ = Peak activity higher than counting uncertainty range
I = Peakis part of a muitiplet and this area went negative during deconvolution
$ = Peakidentified, but first peak of this nuclide failed one or more qualification tests
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& = Calculated peak centroid is not close enough to the library energy centroid for pasitive identification

Nuclide Codes: .

T = Thermal Neutron Activation F = Fast Neutron Activation | = Fission Product

P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = No MDA Calculation

Peak Codes:

G = Gamma Ray = X-Ray P = Positron Decay

§ = Single - Escape D = Double - Escape K = Keyline

A = Notin Average
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable

Nuclide Ba/sample Ba/sample 1 Sigma % 1Siama % Activity

BE-7 # 8.578E-001 8.598E-001 385.42 385.43 1.178E+001
K-40 2.766E+002 2.766E+002 5.94 6.63 7.204E+000
CO-60 # 2.345E-001 2.345E-001 305.66 305.68 2.571E+000
1-131 # 8.464E-002 8.596E-002 432.90 432.91 1.299E+000
CS-134 # -2.618E-001 -2.616E-001 196.85 196.87 1.793E+000
EU-154 # 1.374E+000 1.374E+000 252.41 252.43 1.257E+0Q01
EU-155 # 1.759E+000 1.759E+000 81.37 81.44 4.765E+000
PB-214 1.300E+001 1.300E+001 10.38 10.77 2.566E+000
BI-212 # 2.031E+001 2.032E+001 22.15 22.34 1.183E+001
Bl-214 # 1.797E+001 1.797E+001 9.29 9.73 2.396E+000
TH-234 # 3.167E+001 3.167E+001 31.89 32.10 2.592E+001
PA-234M # 548.86 548.87 1.902E+002
CS-137 # 8.917E-001 8.917E-001 65.98 66.04 2.022E+000
EU-152 # 5.979E-001 5.980E-001 213.59 213.61 4.430E+000
TL-208 1.219E+001 1.219E+001 7.76 8.27 1.130E+000
PB-210 # 4.876E+001 4.876E+001 31.64 31.88 4.018E+001
PB-212 3.078E+001 3.078E+001 5.30 6.09 2.595E+000
RA-224 3.567E+001 3.568E+001 23.74 23.92 2.532E+001
AC-228 # 2.793E+001 2.793E+001 7.61 8.14 5.891E+000
Pa-234 # -1.665E+000 -1.565E+000 111.04 111.08 5.833E+000
U-235 # 2.155E+000 2.155E+000 94.76 94.80 6.911E+000
AM-241 # -4.282E-001 -4.282E-001 689.72 689.73 3.950E+000

# = All peaks for activity calculation had bad shape
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Analyzed by: 403605

Laboratory: STL- St Louis

LOT# F7L200260

G53W4.21 26-Dec-200Test: A1BTPNtaP&je. 9LOUi S

Total Activity ( 37.74 to 2,000.57 keV) 486.97 Bg/sample
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Acquired: 26-Dec-2007 4:18:04 PM Real Time: 1851.76 s. Live Time: 1800.00 s.
File: C:\User\spectra\AKEKE41AC.spc Channels; 8192

Detector: #0 Ge 5 SN/157
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GammaVision Report Writer

DB Analysis 1D: 33,056

Sample Description:

Version 2.04.0

Test Anerica St. Louis

G53W4.21 26-Dec-2007 4:57.04PM Page 1

7360292_KEKE51AC_F7L200260-017 -~

Spectrum Filename: KEKES51AC.ANn1
Acquisition Information
Start Time: 26-Dec-2007 4:18:55PM
Live Time: 1800.00 — Real Time: 1820.66
Dead Time; 1.13%
Detector ID: 7 -
Detector System: Ge 7 SN/154 —
Calibration
Description: Ge7 Tunacan 74139_334 01_16_07 —
Filzname; C:\User\Calibrations\Ge7 calibrations\Ge7 Tunacan 01_16_07.Clb
Energy Created: 16-Jan-2007 4:24:37PM Efficiency Created: 16-Jan-2007 4:27:00PM
Zero Offset; . 0.231 keV Gain: 0.250 keV/Channel
Library 1 File: mmrQ6 short.lib -~ Library based peak stripping used.
Library 2 File: Null.Lib -
Library 3 File; Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.72 keV
Stop Channel: 8,000 for an energy of 2000.15 keV

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error:
Additional systematic error:
Fraction Limit:

Background Width:

Corrections
Decay Correct to Date:
Decay During Acquisition:
Peaked Background Correction:
Absorption:
Geometry Carrection:

Random Summing:

Energy Calibration Normalized Difference:

LOT# F7L200260

40.000 %

1.0000 / 1.0000 = 1.0000
Nureg method 4.16
1.00E+000

0.0000

0.0000

0.0000%

Average of three points

Status Comments

YES 26-Dec-2007 12:00:00PM
NO

YES Ge7 PBC table 11 26 07.Pbc
NO

NO

NO

e

0.1073
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UNIDENTIFIED PEAK SUMMARY

Peak Centroid Background Net Area Intensity Uncertainty FWHM Suspected

Channel Energy Counts Counts Cts/Sec 1 8igma% keV Nuclide Code
298.21 7477 642.83 436.17 0.242 12.80 0.765 PB-214
307.63 77.12 39417 688.83 0.383 6.17 1.067 PB-214 s
334.45 83.83 338.27 138.73 0.077 20.58 0.919 TA-182 s
348.03 87.22 333.36 268.64 0.149 11.38 0.834 PB-214 s
742.15 185.73 320.83 402.17 0.223 11.29 1.381 U-235 s

s = Peak fails shape tests.

D = Peak area deconvoluted.
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Library Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts Gts/Sec 1 8igma% keV Code
PB-210 1 186.23 46.78 211.10 158.90 0.088 16.39 1.468 s
AM-241 1 23523 59.03 420.45 -17.30 -0.010 171.09 0.846 8
TH-234 1 252.76 63.41 382.42 185.58 0.103 18.21 0.853 s
EU-155 1 345.32 86.54 628.64 -2.48 -0.001 1429.69 0.874 s
TH-234 1 369.52 92.59 353.91 233.09 0.129 11.57 0.881 D
AC-228 1 372.56 93.35 508.59 93.06 0.052 3.09 0.882 D
U-235 1 372.56 93.35 464.97 19.02 0.011 15.62 0.882 sD
EU-155 1 41897 104.95 333.60 15.89 0.009 164.45 0.894 S
EU-152 1 486.11 121.73 393.89 -8.98 -0.005 314.43 0.912 s
EU-154 1 491.42 123.06 346.11 17.05 0.009 186.19 0.913 s
Pa-234 1 522.47 130.82 383.08 -17.25 -0.010 162.24 0.922 s
U-235 1 575.46 144.06 369.98 35.77 0.020 77.86 0.935 s
U-235 1 6583.93 163.68 296.98 35.22 0.020 71.22 0.955 s
U-235 1 82241 205.79 326.50 -4.46 -0.002 574.95 0.999 s
PB-212 1 9563.90 238.66 1566.54 418.46 0.232 7.08 0.970
RA-224 1 963.98 241.18 700.18 -4.03 -0.002 929.86 1.036
PB-214 1 966.96 241.92 126.00 369.00 0.205 7.61 1.222 $
TL-208 1 1107.93 277.16 234.89 -0.84 -0.005 222.52 1.074
-131 1 1135.94 284.16 191.86 21.45 0.012 93.86 1.081 s
PB-214 1 1180.50 295.30 135.33 795.67 0.442 4.97 1.290 ]
PB-212 1 119953 300.05 183.00 29.64 0.016 67.12 1.097
AC-228 1 1351.22 337.97 110.00 160.00 0.089 17.90 0.687 $
EU-1562 1 137717 344.46 136.49 8.08 0.003 274.64 1.142 S
PB-214 1 1407.25 351.97 126.22 1272.78 0.707 3.64 1.191
1-131 1 1460.41 365.26 109.77 -6.21 -0.003 241.85 1.163 8
BE-7 1 191126 477.96 97.33 -0.31 0.000 4468.37 1.277 3
CS-134 1 225453 563.76 70.63 -6.47 -0.004 187.82 1.363 s
CS-134 1 2276.76 569.32 65.06 13.60 0.008 68.32 1.368 sD
Pa-234 1 227735 569.47 77.05 -2.54 -0.001 -177.30 1.369 sD
TL-208 1 2332.38 583.23 40.41 192.59 0.107 11.16 1.603 s
CS-134 1 2418.33 604.71 1543.67 3.98 0.002 1395.48 1.403 s
Bl-214 1 2436.81 609.33 40.63 821.37 0.456 3.98 1.333
1-131 1 2537.60 634.52 39.53 0.83 0.001 958.83 1.435 s
CS-137 1 2645.04 661.38 18.08 103.92 0.058 13.41 1.478
EU-154 1 2899.41 72497 88.62 -15.91 -0.009 87.35 1.519 8
Bl-212 1 2908.42 727.22 45.52 42.81 0.024 27.03 1.523 s
PA-234M 1 3065.48 766.48 74.25 4.57 0.003 271.00 1.561 s
EU-162 1 3120.98 780.36 53.76 -6.19 -0.003 17218 1.573 s
Bl-212 1 3143.51 785.99 46.97 23.86 0.013 45.49 1.579 S
CS-134 1 3177.70 794.53 28.27 10.80 0.006 75.37 1.589 s
C8-134 1 3213.81 803.56 30.75 -4.17 -0.002 219.54 1.695 s
TL-208 1 344079 860.30 7.50 27.50 0.015 26.66 0.844 s
EU-154 1 3492.26 873.17 45.76 0.24 0.000 3958.58 1.662 8
Pa-234 1 3521.73 880.54 43,76 3.36 0.002 28413 1.668 8
Pa-234 1 3535.21 883.90 36.89 0.56 0.000 1613.81 1.672 8
AC-228 1 3644.16 811.14 2417 106.83 0.059 14.74 1.333
LOT# F7L200260 278 of 303



GammaVision Repart Writer G53W4.21 26—Dec-200793F59‘EWP5M36Pa§E-4 Loui s
Pa-234 1 3780.35 945.19 39.87 -0.98 -0.001 913.38 1.731 $
EU-152 1 3839.57 959.99 33.06 0.75 0.000 1083.32 1,748 s
AC-228 1 3872.84 968.31 28.67 107.33 0.080 17.22 1.084 s
EU-154 1 3982.85 995.81 35.75 -0.16 0.000 5396.61 1.778 s
PA-234M 1 4007.22 1001.90 25.69 7.45 0.004 102.91 1.782 s
EU-154 1 4018.71 1004.77 53.35 0.00 0.000 1032.98 1.785 s
EU-152 1 444792 1112.07 30.76 0.00 0.000 784,29 1.884 s
_BI-214 1 4481.68 1120.51 15.00 175.00 0.097 9.94 1.002 s
CO-60 1 4696.42 1174.20 36.06 6.39 0.004 138.56 1.939 s
EU-154 1 5097.80 1274.54 127.37 0.00 0.000 1596.06 2.030 5
CO0-60 1 5334.25 1333.66 35.56 -7.70 -0.004 115.30 2.081 s
EU-152 1 5642.39 1410.69 23.47 1.21 0.001 575.49 2.147 s
K-40 1 5843.25 1460.91 0.00 291.00 0.162 5.86 1.739
Bi-214 1 7059.25 1764.94 14.87 104.46 0.058 11.09 2.447 s
s = Peak fails shape tests.
D = Peak area deconvoluied.
A = Derived Aveage Activity.
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Average Peak
Nuclide Library Activity Energy Activity Analysis MDA Value

Name __Code Used Becquerels XY Becquerels $ed¢ Becquerels Cede Comments
PB-210 N 1 9.487E+001 46.54 9.4B7E+001 * ( P 4 204E+001G 8.1E+003 4.25
BE-7 NPC 1 -8.939E-002 47760 -8.939E-002 & ( 1.393E+001G 5.3E+001 10.52
EU-155 T F I 1 8.490E-001 105.31 8.490E-001 * ¢ 4.692E+000G 1.8E+003 21.20
8.490E-001 86.54 -9.706E-002 & 4.674E+000G 1.8E+003 30.70
TL-208 F N 1 8.203E+000 583.02 8.203E+000 * ( P 1.377E+000G 7.0E+002 84.50
8.203E+000 277.28 -2.852E+000 % 2.148E+001G 7.0E+002 6.31
8.203E+000 860.56 1.117E+001 + 6.283E+000G 7.0E+002 1242
7.819E+001 242.00 8.070E+001 * ¢ 1.203E+001G 58E+005 7.43
PB-214 N 1 7.819E+001 351.93 7.692E+001 (P 3.328E+000G 58E+005 37.60
7.819E+001 29509 7.970E+0Q01 * ¢ 5.702E+000G 5.8E+005 19.30
AM-241 T 1 -7.474E-001 59.54 -T.474E-001 & ( 4.288E+000G 1.6E+005 35.90
Bl-214 N 1 6.768E+001 609.31 6.668E+001 ( P 2.632E+000G 58E+005 46.09
6.768E+001 112029  7.330E+001 ( 8.695E+000C 5.8E+005 15.10
6.768E+001 1764.49 6.514E+001 ? ( 1.289E+001G 5.8E+005 15.40
CO60 TF 1 -5.677E-001 133250 -5.877E-001 % ( 2.248E+000G 1.9E+003 ©9.98
-5.677E-001 117324  4.215E-001 % 2.023E+000G 1.9E+003 99.90
TH-234 N 1 5.229E+001 63.29 5.633E+001 ( P 2.848E+001G 1.6E+012 4.82
5.229E+001 92.59 4.880E+001 ( P 1.892E+001G 1.6E+012 5.58
EU-152 TF 1 5111E-001 34429 5111E-001 & ( 4.802E+000G 4 9E+003 26.50
5111E-001  121.78  -3.542E-001 & 3.756E+000G 4 9E+003 28.58
5.111E-001 778.92 -2.216E+000 % 1.320E+001G 4 9E+003 12.94
5.111E-001 964.11 2.873E-001 % 1.123E+001G 49E+003 14.61
5111E-001 1112.07  0.000E+000 % 1.315E+001G 4 9E+003 13.64
5.111E-001 1408.00  4.447E-001 % 9.326E+000G 4 9E+003 21.00
PA-234M N 1 5.111E+001 1001.00 5.111E+001 & { 1.806E+002G 1.6E+012 .84
5111E+001 766.41 7.091E+001 % 6.658E+002G 1.6E+012 29
CS-137 TF I 1 4.905E+000 661.66 4.905E+000 (P 1.063E+000G 1.1E+004 85.21
3.816E+000 20533 -1.270E+000 & 2.475E+001G 26E+011 5.0
3.816E+000 163.38  8.562E+000 % 2.018E+001G 26E+011  5.08
3.816E+000 93.35 3.818E+000 ! 2.071E+001X 26E+011  86.81
U-235 N 1 3.816E+000 143.79 3.816E+000 * ( 9.850E+000G 26E+011 10.95
K-40 N 1 2.186E+002 1460.83 2.136E+002 ( 5.536E+000G 4 7E+011 10.67
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AC-228 N 1.951E+001 91116  1.951E+0Q1 4.678E+000G 2.1E+003 29.00
1.951E+001 968.97 3.431E+001 + 8.843E+000G 2.1E+003 17.46
1.951E+001 338.32 2.919E+001 + 9.410E+000G 21E+003 12.01
1.951E+001 93.35 1.951E+001 2.260E+001G6 A 2.1E+003 5.56
1-131 TFI -1.785E-001 364.48 -1.785E-001 % 1.480E+000G 8.0E+000 81.70
-1.785E-001 2B4.30 6.530E+000 % 2.048E+001G 8.0E+000 6.14
-1.785E-001 636.97 5.062E-001 % 1.737E+001G 8.0E+000 7.7
RA-224 N -1.592E+000 24099 -1.592E+000 % 4 977E+001G 7.0E+002 410
BI-212 N ’ 1.581E+001 727.33  1.581E+001 1.261E+001G 7.0E+002 11.82
1.5681E+001 785.51 1.012E+002 % 1.469E+002G 7.0E+002 1.10
PB-212 N 1.552E+001 23863  1.552E+001 2.263E+000G 7.0E+002 43.30
1.552E+001 300.03 1.773E+001 % 3.934E+001G 7.0E+002 3.28
CS-134 TFI 1.517E-001 604.71 1.517E-001 % 7.075E+000G 7.5E+002 97.62
1.517E-001 795.87 6.009E-001 % 1.516E+000G 7.5E+002 85.53
1.517E-001 569.32 3.117E+000 % 1.005E+001G 7.5E+002 15.38
1.517E-001 801.95 -2.276E+000 % 1.753E+001G 7.5E+002 8.69
1.517E-001 563.24 -2.705E+000 % 1.750E+001G 7.5E+002 8.35
Pa-234 N -1.093E+000  131.29 -1.093E+000 & 5.849E+000G 1.6E+012 18.00
-1.093E+000 569.47 -1.093E+000 % 1.875E+001G 16E+012 8.20
-1.093E+000 946.02 -4.014E-001 % 1.311E+001G 1.6E+012 13.40
-1.093E+000 883.24 2.983E-001 % 1.727E+001G 16E+012 9.60
-1.093E+000 880.53 2.876E+000 & 2.875E+001G 1.6E+012 6.00
1.007E-001 1274.54  0.000E+000 % 1T 113E+001G 3.1E+003 356.19
1.007E-001 723.36 -3.419E+000 % 1.001E+001G 3.1E+003 20.22
1.007E-001 1004.77 d.OOOE+000 % 1.175E+001G 3.1E+003 18.01
1.007E-001 996.33 -8.460E-002 % 1.649E+001G 3.1E+003 10.60
EU-154 T F I 1.007E-001 873.23 1.007E-001 % 1.425E+001G 31E+003 12.27
1.007E-001  123.10 4.719E-001 & 2.474E+000G 3.1E+003 40.79
Analysis Codes:
% = Peak fails sensitivity test ? = Peak is too narrow
- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range
( = This peakis used in the nuclide activity average P = Peakbackround subtraction
* =  Peakis too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM
A = Derived Average Activity E = Energy Duplication
+ = Peak activity higher than counting uncertainty range
! = Peakis part of a multiplet and this area went negative during deconvolution
$ = Peakidentified, but first peak of this nuclide failed one or maore qualification tests
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& = Calculated peak centroid is not close enough to the library energy centroid for positive identification

Nuclide Codes:

T = Thermal Neutron Activation F = Fast Neutron Activation { = Fission Product

P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction
M = No MDA Calculation

Peak Codes:

G = Gamma Ray X = X-Ray : P = Positron Decay

S = Single - Escape D = Double - Escape K = Keyline

A = Notin Average
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Time of Count Time Corrected Uncertainty Uncertainty Minimum
Activity Activity Counts Total Detectable

Nuclide Ba/sample Bg/sample 1 Sigma 1 Sigma % Activity

BE-7 # -8.939E-002 -8.960E-002 4.468.37 4.468.37 1.393E+001
K-40 2.186E+002 2.186E+002 5.86 6.55 5.536E+000
CO-60 # -5.677E-001 -5.677E-001 115.30 115.33 2.248E+000
1131 # -1.785E-001 -1.813E-001 241.85 241.86 1.480E+000
CS-134 # 1.517E-001 1.517E-001 1.395.48 1.395.49 7.075E+000
CS-137 4.905E-+000 4.905E+000 13.51 13.82 1.063E+000
EU-152 # S 111E-001 5.111E-001 274.64 274.66 4 802E+000
EU-155 # 8.490E-001 8.491E-001 164.45 164.48 4.692E+000
TL-208 8.203E+000 8.204E+000 11.30 11.66 1.377E+000
Bl-212 # 1.581E+001 1.581E+001 27.03 27.18 1.261E+Q01
Bi-214 6.768E+001 6.768E+001 3.99 4.93 2.632E+000
RA-224 # -1.592E+000 -1.592E+000 929.86 929.86 4,977E+001
EU-154 # 1.007E-001 1.007E-001 3.958.58 3.958.58 1.425E+001
PB-210 # 9.487E+001 9.487E+001 18.88 10.28 4.204E+001
PB-212 1.552E+001 1.552E+001 7.24 7.83 2.263E+000
PB-214 7.819E+001 7.819E+001 3.27 4.35 3.328E+000
AC-228 1.951E+001 1.951E+001 14.74 15.01 4.678E+000
Pa-234 # -1.093E+000 -1.093E+000 162.24 162.27 5.949E+000
AM-241 # -7.474E-001 -7.474E-001 171.09 171.14 4.289E+000
TH-234 5.229E+001 5.229E+001 12.02 12.57 2.848E+001
PA-234M # 5. 111E+001 5.111E+001 102.91 102.95 1.806E+002
U-235 # 3.816E+000 3.816E+000 77.86 77.92 9.850E+000

# = All peaks for activity calculation had bad shape
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Total Activity ( 37.72 to 2,000.15 keV) 559.73 Bg/sample

Analyzed by: 403605

Laboratory: Test America
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GammaVision Report Writer

DB Analysis ID: 33,058

Sample Description:

—
Spectrum Filename: KER4G1AA.An1
Acguisition Information
Start Time: 26-Dec-2007  5:00:15PM
Live Time: 1800.00 Real Time: 1810.06
Dead Time: 0.56 %
Detector ID: 1 —
Detector System: Ge 1 SN/242 —
Calibration _
Description: Ge1 Tunacan 74139-334 1_15_07—
Filename: C:\User\Calibrations\Ge1 calibrations\Ge1 Tunacan polynomial 01_15_07.Clb -
_ Energy Created: 15-Jan-2007 5:43:37PM Efficiency Created: 15-Jan-2007 5:44:16PM
' Zero Offset: 0.212 keV Gain: 0.250 keV/Channel
Lib;agg 1 File: mmr08 short.lib ~ Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.71 keV
Stop Channel: 8,000 for an energy of 1999.84 keV

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error:
Additional systematic error:
Fraction Limit:

Background Width:

Corrections
Decay Correct to Date:
Decay During Acquisition:
Peaked Background Correction:
Absorption:
Geometry Correction:
Random Surmming:

Energy Calibration Nermalized Differe

LOT# F7L200260

Version 2.04.0

Test Anerica St.

G53W4.21 26-Dec-2007 5:31:00PM Page 1

7360292_KER4G1AA_F71260000-292B

40.000 %

1.0000 / 1.0000 = 1.0000

Nureg method 4.16

1.00E+000

0.0000

0.0000 A
0.0000% o
Average of three poinis

Status Comments

YES 26-Dec-2007 12:00:00PM -
NO —
YES Ge1 PBC table 11_26 07.Pbc

NO
NO

NO

0.0990

286 of
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UNIDENTIFIED PEAK SUMMARY

Peak Centroid Background Net Area Intensity  Uncertainty FWHM  Suspected
Channel Energy Counts Counts Cts/Sec Sigma% keV Nuclide Code

!

s = Peak fails shape tests.

D = Peak area deconvoluted.
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IDENTIFIED PEAK SUMMARY

Library Peak Centroid Background Net Area Intensity Uncertainty FWHM

Nuclide Used Channel Energy Counts Counts Cts/Sec 1 Sigma% keV  Code
PB-210 1 185.15 46.50 55.62 -10.56 -0.006 44 .66 0.813
AM-241 1 237.29 59.54 46.67 -1.17 -0.001 830.86 0.824 s
TH-234 1 252.10 63.24 63.90 6.10 0.003 28.58 0.372 s
EU-155 1 345.31 86.54 58.82 0.00 0.000 1082.81 0.849 (]
TH-234 1 370.16 92.75 98.91 -5.51 -0.003 26.46 0.855 L]
AC-228 1 372.54 93.35 31.35 -3.36 -0.002 -3072.06 0855 sD
U-235 1 372.54 93.35 31.35 3.90 0.002 26.29 0.855 ‘5D
EU-155 1 419.28 105.04 22.00 6.33 0.004 111.99 0.866 S
EU-152 1 487.59 122.11 50.64 -3.96 -0.002 259.11 0.881 w8
EU-154 1 491.68 123.14 34.05 0.04 0.000 19014.54 0.882 )
Pa-234 1 522.29 130.79 28.72 5.69 0.003 139.66 0.890 s
U-235 1 575.95 144,20 32.19 7.21 0.004 75.21 0.901 S
U-235 1 652.32 163.30 40.08 -6.92 -0.004 224.57 0.919 s
U-235 1 814.77 203.91 26.51 -2.63 -0.001 1447.11 0.957 5
PB-212 1 954.21 23877 35.58 16.42 0.009 24.40 0.529 5
PB-214 1 968.35 242 .31 42.74 -12.03 -0.007 174.56 0.990 S
RA-224 1 972.41 243.32 13.83 2.65 0.001 207.50 0.989 ]
TL-208 1 1109.27 277.53 19.13 -0.03 0.000 18225.48 1.021 S
1-131 1 1132.06 283.23 20.18 0.16 0.000 3096.74 1.028 s
PB-214 1 1177.51 294,59 35.36 1.97 0.001 71.30 1.037 S
PB-212 1 1198.03 299.72 31.08 -3.62 -0.002 224,35 1.042
AC-228 1 1352.87 338.43 24.00 -6.25 -0.003 470.97 1.076 S
EU-152 1 1375.51 344.09 21.48 -0.10 0.000 65791.34 1.081 §
PB-214 1 1404.26 351.28 32.15 -6.53 -0.004 124.10 1.088 s
1-131 1 1458.10 364.74 22.23 276 0.002 248.77 1.099 s
BE-7 1 1909.54 - 477.60 15.47 0.00 0.000 556.32 1198 s
CS-134 1 2248.60 562.35 16.77 -0.86 0.000 685.86 1.273 s
CS-134 1  2276.47 569.32 11.40 -0.08 0.000 -22.65 1.278 sD
Pa-234 1 2277.07 569.47 11.72 1.03 0.001 57.18 1.278 sD
TL-208 1 2330.09 582.72 26.21 -3.39 -0.002 114.59 1.290 s
CS-134 1 241473 603.88 19.67 -0.52 0.000 1213.24 1.309 S
Bl-214 1 2436.32 609.28 36.51 -5.26 -0.003 117.80 1.313 s
-131 1  2547.11 636.97 24.18 0.00 0.000 695.43 1.337 s
Cs-137 1 2641.86 660.66 15.10 -3.36 -0.002 172.54 1.358 'S
EU-154 1 2884.58 721.33 13.68 1.23 0.001 436.00 1.411 S
BI-212 1 2012.87 728.41 17.84 6.01 0.003 107.39 1.414 s
PA-234M 1 3084.92 766.41 0.00 0.00 0.000 100.00 1.447 $
EU-152 1 3129.43 782.54 1.57 0.77 0.000 257.91 1.458 s
BI—212 1 3141.32 785.51 0.00 0.00 0.000 100.00 1.463 s
CS-134 1 3180.16 795.22 14.22 -2.24 -0.001 24717 1.472 s
CS-134 1 3200.95 802.66 18.67 4.33 0.002 149.01 1477 s
TL-208 1 3438.21 859,72 17.99 -1.46 -0.001 417.75 1.6527 é:
EU-154 1 34982.25 873.23 0.00 0.00 0.000 100.00 1.537 s
Pa-234 1 3521.46 880.53 10.87 0.00 0.000 466.32 1.543 s

1 3531.58 883.06 9.26 2.68 0.001 171.60 1.546 s

Pa-234
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AC-228 1 3649.61 912.56 12.99 -5.02 -0.003 1944.78 1.569 S
Pa-234 1 3782.51 945.78 16.80 -2.62 -0.001 229.54 1.598 s
£U-152 1 3858.13 964.69 6.81 4.00 0.002 104.89 1613 s
AC-228 1 3873.86 968.62 21.87 -5.16 -0.003 328.55 1.617 ]
EU-154 1 3978.06 994.66 15.81 -2.81 -0.002 208.94 1.640 ]
PA-234M 1 4003.65 1001.06 11.30 4.59 0.003 113.59 1.643 §
EU-154 1 4026.58 1006.79 15.44 -3.91 -0.002 150.94 1.647 ]
EU-152 1 4447.80 1112.07 40.78 0.00 0.000 903.10 1.735 L]
Bl-214 1 4487.21 1121.92 12.23 -1.31 -0.001 93.98 1.741 .8
C0-80 1  4692.88 1173.33 14.04 -1.55 -0.001 351.48 1.784 , s
EU-154 1 5103.50 1275.96 11.15 -2.18 -0.001 226.91 1.866 ‘5
€0O-80 1 5329.72 1332.50 17.18 0.00 0.000 586.26 1.912 S
EU-152 1 5630.04 1407.56 4.73 0.14 0.000 2257.29 1.972 ]
K-40 1 5843.18 1460.83 32.59 -12.54 -0.007 633.26 2.013 5
Bl-214 1 7058.22 1764.49 4.81 -4.81 -0.003 100.00 2.246 5

$ = Peak fails shape tests.
D = Peak area deconvoluted.
A = Derived Aveage Activity.
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SUMMARY OF LIBRARY PEAK USAGE

Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value \
Name Code Used Becquerels keV Becquerels Code Becguerels Code Comments -

U-235 N 1 8.981E-001 14379 8981E-001 % ( P 3.631E+000G 2.6E+011 19.96
: 8.981E-001 20533 -8.505E-001 % P 8.647E+000G 26E+011 5.01
8.981E-001 163.38 -1.953E+000 % P 9.098E+000G 2.6E+011 5.08

8.981E-001  93.35  8.981E-001 ! E 6.627E+000X 2.6E+011 581

EU-162 TF 1 -8485E-003 34429 -8485E-003 & ( 2.135E+000G 4 9E+003 26.50
-8.485E-003 121.78 -1.822E-001 % 1.651E+000G 4 9E+003 28.58

-8.485E-003 77892  2.476E-001 % 2.762E+000G 4.9E+003 12.94

-8.485E-003 964.11  1.330E+000 % 4.942E+000G 4.9E+003 14.61

-8.485E-003 1112.07  0.000E+000 % 1.278E+001G 4.9E+003 13.64

. -8.485E-003 1408.00  4.180E-002 % 3.912E+000G 4.9E+003 21.00
I-131 TFI 1 8.205E-002 364.48  8.205E-002 % ( 7.332E-001G 8.0E+000 81.70
8.205E-002 284.30  5.246E-002 % 7.788E+000G 8.0E+000 6£.14

- 8.205E-002 636.97  0.000E+000 % 1.299E+001G 8.0E+000 -7.17
AC-228 N 1 -8.067E-001 911.07 -8.067E-001 % ( P 3.137E+000G 2.1E+003 29.00

-8.067E-001 968.97 -1438E+000 % P 6.834E+000G 21E+003 17.46
-8.067E-001 338.32 -1195E+000 % P 4.885E+000G 2.1E+003 12.01

' -8,067E-001  93.35 -8.067E-001 ! E 6.924E+000X A 2.1E+003 5.56
K-40 N 1 -7.740E+000 1460.83 -7.T40E+000 % ( P 1.809E+001G 47E+011 16.67
PB-212 N 1 6.780E-001 238.63 6.780E-001 % ( P 1.260E+000G 7.0E+002 43.30
, 6.780E-001 300.03 -2.318E+000 % 1.840E+001G 7.0E+002 3.28
PB-210 N 1 -8.670E+000 46.54 -6.670E+000 % ( P 2.366E+001G 8.1E+003 4.25
AM-241 T 1 -5656E-002 59.54 -5.656E-002 & ( 1.670E+000G 1.6E+005 35.90
Pa-234 N 1 4211E-001 13129  4.211E-001 & ( 2.049E+000G 1.6E+012 18.00
4211E-001 569.47  4.211E-001 % 7.641E+000G 1.6E+012 820
4211E-001 946.02 -9.369E-001 % 7.794E+000G 1.6E+012 13.40
4211E-001 883.24 1.276E+000 % 8.030E+000G 1.6E+012 "0.80
4211E-001 880.53 0.000E+000 % 1.372E+001G 1.6E+012  6.00
PB-214 N 1 -4110E-001 35193 -4.110E-001 % { P 1.832E+000G 5.8E+005 37.60
-4110E-001 295.09 2.118E-001 % P 3.275E+000G 5.8E+005 19.30
-4110E-001 24200 -2.923E+000 % P 8.062E+000G 5.8E+005 T.43
) -4.023E-001 1764.49 -2.397E+000 % P 6.446E+000G 5.8E+005 15.40
Bi-214 N 1 -4.023E-001 609.31 -4.023E-001 % { P 2.359E+000G 5.8E+005 46.09
-4.023E-001 1120.29 -4.687E-001 % P 6.798E+000G 5.8E+005 . 15.10
EU-155 T F I 1 3917E-001 10531  3.917E-001 & ( 1.519E+000G 1.8E+003 29.20
,- 3.917E-001  86.54 0.000E+000 % 1.710E+000G 1.8E+003 30.70
PA-234 N 1 2.733E+001 1001.00 2.733E+001 % ( 1.094E+002G 16E+012 * .84
. 2.733E+001 766.41  0.000E+000 % 1.037E+002G 1.6E+012 .29
TH-234 N 1 2.076E+000 6329 2.076E+000 % ( P 1.359E+001G 1.6E+012 4.82
2.076E+000 92.59 -1.322E+000 & P 1.177E+001G 1.6E+012 5.58
Bl-212 N 1 2.028E+000 727.33 2.028E+000 % ( 7.553E+000G 7.0E+002 11.82
2.028E+000 785.51  0.000E+000 % 2.818E+001G 7.0E+002 1.10
CS-134 T F | 1 -1.867E-002 604.71 -1.867E-002 & ( 8.389E-001G 7.5E+002 97.62
-1.867E-002 795.87 -1.112E-001 % 1.007E+000G 7.5E+002 85.53
-1.867E-002 569.32 -1.867E-002 % 4 025E+000G 7.5E+002 15.38
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-1.867E-002 801.95 2.127E+000 % 1.122E+001G 7.5E+002 ';8.69
-1.867E-002 583.24 -3.411E-001 % 8.694E+000G 7.5E+002 ':8.35
CS-137 TFI 1 -1470E-001 661.66 -1470E-001 % 9.118E-001G 1.1E+004 8§21
'KL-ZOS F N 1 -1.369E-001 583.02 -1.369E-001 % 1.073E+000G 7.0E+002 84.50
' -1.369E-001 277.28 -1.069E-002 % 7.270E+000G 7.0E+002 6.31
‘ -1.369E-001 860.56 -5.287E-001 % 8.112E+000G 7.0E+002 1242
RA-224 N 1 1.165E+000 24099 1.165E+000 % 8.801E+000G 7.0E+002 4.10
BE-7 NPC 1 0.000E+000 477.60 0.000E+000 & 5.918E+000G 5.3E+001 10.52
Co60 TF 1 0.000E+000 1332.50 0.000E+0D0 % 1.352E+000G 1.96+003 99.98
_ 0.000E+000 1173.24 -8.654E-002 % 1.127E+000G 1.9E+003 9@.90
EU-154 T F I 1 0.000E+000 873.23 0.000E+000 % 2.720E+000G 3.1E+003 ’!"2.27
0.000E+000 123.10 1.402E-003 % 9.658E-001G 3.1E+003 40.79
0.000E+000 1274.54 -3.677E-001 % 3.081E+000G 3.1E+003 35.19
0.000E+000 723.36 2.409E-001 & 3.918E+000G 3.1E+003 20.22
0.000E+000 1004.77 -1.084E+000 % 5.832E+000G 3.1E+003 18.01
0.000E+000 996.33 -1.316E+000 % 9.953E+000G 3.1E+003 10.60
Analysis Codes: »
% = Peak fails sensitivity test ? = Peak is too narrow : f
-. = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range f‘:
(L = This peak is used in the nuclide activity average P = Peakbackround subtraction !
* = Peakis too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM
A = Derived Average Activity E = Energy Duplication
¥ o= Peak activity higher than counting uncertainty range
I = Peak is part of a multiplet and this area went negative during deconvolution .
= Peak identified, but first peak of this nuclide failed one or more qualification tests ' :
0
& = Calculated peak centroid is not close enough to the library energy centroid for positive identification .

Nuclide Codes:

1]

]

Fast Neutron Activation

Naturally Occurring Isotope

X-Ray

Double - Escape

O
1

Key Line

Fission Product

Charged Particle Reaction

Pasitron Decay

T = Thermal Neutron Activation
P = Photon Reaction

M = No MDA Calculation

Peak Codes:

G = Gamma Ray

SJ = Single - Escape

A. = Not in Average
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Nuclide
BE-7 <
K-40 <
cCOo-60 <
1-131 <
CS134 <
cs-137 <
EU-152 <
EU-154 <
TL-208 <
RA-224 <
PB-210 <
PB-212

AC-228 <
Pa234 <
U-235 <
AM-241 <
EU-155 <
PB-214 <
Bl212 <
Bl214 <
TH-234 <
PA-234M <

Time of Count

Activity
Balsample

-7.740E+000

8.205E-002
-1.867E-002
-1.470E-001
-8.485E-003

-1.369E-001
1.165E+000
-6.670E+000
6.780E-001
-8.067E-001
4.211E-001
8.981E-001
-5.656E-002
3.917E-001
-4.110E-001
2.028E+000
-4.023E-001
2.076E+000
2.733E+001

Time Corrected

Activity
Bg/sample

-7.740E+000

8.355E-002
-1.868E-002
-1.470E-001
-8.485E-003

-1.369E-001
1.165E+000
-6.671E+000
6.782E-001
-8.067E-001
4.211E-001
8.981E-001
-5.656E-002
3.918E-001
-4.110E-001
2.028E+000
-4.023E-001
2.076E+000
2.733E+001

# = All peaks for activity calculation had bad shape

Uncertainty
Counts

1 Sigma %
566.32

1.266.52
586.26
248.77

1.213.24
172.54

6.791.34
100.00
416.04
207.50
169.24

58.46

3.808.37
139.66
114.25
830.86
111.99
351.74
107.39
377.91
201.31
113.59

Uncertainty
Total

1 Sigma %

556.32
1.266.53
586.26
248.79
1.213.24
172.57
6.791.34
100.04
416.05
207.52
169.28
58.54
3.808.37
139.70
114.29
830.87
112.05
351.75
107.42
377.93
201.34
113.63

SUMMARY OF NUCLIDES IN SAMPLE

Minimum
Detectable

Activity
5.918E+000
1.809E+001
1.352E+000
7.332E-001
8.389E-001
9.118E-001
2.135E+0Q0
2.720E+000
1.073E+000
8.801E+000
2.366E+001
1.260E+000
3.137E+000
2.049E+000
3.631E+000
1.670E+000
1.519E+000
1.8326+000
7 553E+000
2 359E+000
1.359E+001
1.094E+002
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Total Activity ( 37.71 to 1,999.84 keV) 0.00 Bg/sample

Analyzed by:

403605

Reviewed by:

Supervisor

Laboratory: Test America
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0.00 511.75

Acquired: 26-Dec-2007 5:00:15 PM
File: C:\Usenr\spectra\KER4G1AA spc
Detector: #0 Ge 1 SN/242 ”

102350 0 153595 "2047.00

I I

Energy (keV)
Real Time: 1810.06 s. Live Time: 1800.00 s.
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GammaVision Report Writer

DB Analysis ID: 33,059

Sample Description:

America _St. Louis

Test I C
Version 2.04.0 G53W4.21 26-Dec-2007 5:32:19PM Page 1

7360292_KER4G1AC_F71.260000-202C —

Spectrum Filename: KER4G1AC.An1
Acqguisition Information
Start Time: 26-Dec-2007  5:00:58PM
Live Time: 1800.00 — Real Time: 1826.94
Dead Time: 1.47 %
Detector ID: 3 -
Detector System: Ge 3 SN/155 —
Calibration
Description: Ge3 74139 _334 Tunacan cal 01_11_07 -
Filename: C:\User\Calibrations\Ge3 cal post 5_8_06\Ge3 Tunacan 74139_334 01_11_07.Clb
Energy Created: 10-Jan-2007 5:13:35PM Efficiency Created: 11-Jan-2007 1:43:34PM
Zero Offset: 0.416 keV Gain: 0.250 keV/Channel
Library 1 File: mmrd6 short.iib / ‘ Library based peak stripping used.
Library 2 File: Null.Lib
Library 3 File: Null.Lib
Analysis Parameters
Start Channel: 150 for an energy of 37.87 keV

Stop Channel:

Peak rejection level:
Activity Scaling Factor:
Detection Limit Method:
Sample Size:

Additional random error:
Additional systematic error:
Fraction Limit:

Background Width:

Corrections
Decay Correct to Date:
£ Decay During Acquisition:
Peaked Background Correction:
Absorption:
Geometry Correction:
Random Summing:

Energy Calibration Normalized Differe

LOT# F7L200260

8,000 for an energy of 2000.50 keV
40.000 %

1.0000 / 1.0000 = 1.00C0

Nureg method 4.16

1.00E+000

0.0000

0.0000

0.0000%

Average of three points

Status Comments

YES 01-Apr-2004 12:00:00PM "
NO .
YES Ge3 PBC table 11_26 07.Pbc

NO
NO
NO

0.2320
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UNIDENTIFIED PEAK SUMMARY

Peak Centroid Background Net Area Intensity  Uncertainty FWHM  Suspected = °
Channel Enerqgy Counts Counts Cts/Sec 1 Sigma% keV Nuclide  Code
© 145.06 36.64 1792.00 344.00 0.191 23.11 1.104 CE-144 S

35043 87.93 2735.22 7273.78 4.041 1.55 0.979 PB-214 $

486.39 121.88 2306.45 206.55 0.115 33.61 1.122 EU-152 s
134465 336.26 826.45 146.55 0.081 28.95 0.348 s

1406.51 3561.72 461.39 53.61 0.030 58.29 0.799 S

s = Peak fails shape tests.

D = Peak area deconvoluted.
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Library  Peak Centroid Background Net Area Intensity Uncertainty FWHM
Nuclide Used Channel Energy Counts Counts Cis/Sec 1_8igma% keV  Code
PB-210 1 184.60 46.51 9741.53 26758.47 14.866 1.03 0968 s
AM-241 1 236.52 59.48 7416.00 31261.00 17.367 0.86 0.900 s
TH-234 1 245.14 61.63 2914.26 -626.39 -0.348 13.28 0.882 s
EU-155 1 352.24 88.38 4261.18 -90.00 -0.050 103.11 0.906 5
TH-234 1 371.20 93.12 1902.38 6.56 0.004 187.98 0.912 s
U-235 1 372.14 93.35 1975.92 5.03 0.003 129.12 0.913 sD
AC-228 1 372.14 93.35 1989.05 13.59 0.008 324.88 0.913 sD
EU-155 1 42110 105.58 1765.14 -11.36 -0.006 523.85 0.925 s
EU-152 1 486.53 121.92 1686.96 846.45 0.470 7.67 0942 s
EU-154 1 491.26 123.10 1796.80 4.02 0.002 1492.05 0.943 . s
Pa-234 1 524.32 131.36 1511.51 7.05 0.004 781.18 0952 .. s
U-235 1 575.51 14414 1569.98 9.23 0.005 493.02 0964 s
U-235 1 650.45 162.86 1249.51 -0.97 ~0.001 5146.77 0.984 s
U-235 1 821.41 205.56 1496.18 -56.25 -0.031 98.16 1.027 s
PB-212 1 954.21 238.73 1488.81 99.97 0.056 45.80 1.060 s
RA-224 1 963.14 240.96 1559.18 -9.30 -0.005 601.63 1.062 s
PB-214 1 969.07 24244 1446.99 -22.37 -0.012 241.46 1.063 s
TL-208 1 110217 275.69 906.23 10.26 0.006 416.15 1.098 s
1131 1 1138.77 284.83 1147.20 -12.72 -0.007 377.50 1.105 s
PB-214 1 1177.57 294.52 986.04 30.99 0.017 127.83 1.116 3
PB-212 1 1195.78 299.07 901.83 -13.98 -0.008 304.93 1.121 .
AC-228 1  1351.96 338.09 1001.50 61.61 0.034 71.23 1.158 s
EU-152 1 1373.03 343.35 891.32 -33.67 -0.019 126.58 1.164 s
PB-214 1 1406.54 351.72 1029.26 40.82 0.023 91.39 1.171 s
-131 1 1458.13 364.61 1069.99 -24.30 -0.014 191.43 1.184 s
BE-7 1 1912.73 478.19 1141.52 -54.11 -0.030 89.34 1292 s
CS-134 1 2253.09 563.23 608.41 34.58 0.019 102.29 1.372 s
CS-134 1 227745 569.32 684.65 0.00 0.000 2657.07 1.378 ‘s;D
Pa-234 1 2278.04 569.47 629.20 1.23 0.001 308.60 1378 - 'sD
TL-208 1 233291 583.18 643.49 56.90 0.032 56.35 1300 s
CS-134 1 2419.07 604.71 838.67 2.00 0.001 2046.48 1.410 ]
Bl-214 1  2435.04 608.70 618.79 37.96 0.021 79.31 1.415 s
1-131 1 2553.61 638.33 539.72 22.24 0.012 149.23 1.440 s
CS-137 1 2646.12 661.45 588.00 12162.00 6.757 1.07 1.555
EU-154 1 2903.76 725.84 440.20 0.09 0.000 34320.55 1.518 s
BI-212 1 2923.40 730.75 381.74 3.12 0.002 888.24 1.521 s
PA-234M 1 3067.58 766.78 595.58 8.14 0.005 425.52 1.556 5
EU-152 1 3114.89 778.61 563.19 31.64 0.018 107.56 1567 s
BI-212 1 3142.08 785.40 644.37 -19.90 -0.011 181.80 1.572 5
CS-134 1 3187.51 796.76 589.01 -32.13 -0.018 108.27 1.682 s
CS-134 1 3200.48 800.00 49543 8.42 0.005 375.51 1.587 s
TL-208 1 3436.91 859.10 679.45 -10.19 -0.006 362.98 1.638 s
EU-154 1 3494.72 873.55 793.65 -24.15 -0.013 166.21 1649 s
Pa-234 1 3533.85 883.33 808.77 25.07 0.014 161.70 1657 s
Pa-234 1 3540.79 885.07 558.48 -4.28 -0.002 782.67 1.655 %
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AC-228 1 3644.93 911,10 893.18 37.60 0.021 107.30 1.681 s
Pa-234 1 378595 946.36 1037.73 16.18 0.009 282.65 1.710 s
EU-152 1  3855.02 963.62 923.34 22.74 0.013 190.16 1.726 s
AC-228 1 3873.68 968.29 846.44 -10.89 -0.006 379.10 1.730 $
EU-154 1 3995.81 998.82 613.19 -1.64 -0.001 2141.18 1.753 s
PA-234M 1  4014.60 1003.62 551.563 55.46 0.031 61.37 1.756 s
EU-154 1  4019.63 1004.77 766.65 0.00 0.000 3915.72 1.760 S
EU-152 1 444758 1111.78 680.59 18.68 0.010 198.89 1.847 S
Bl-214 1 4481.62 1120.29 591.16 -4.57 -0.003 1306.40 1.854 S
CO-80 1  4691.35 1172.73 328.00 9318.00 5.177 1.19 1.856
EU-154 1 5096.56 1274.06 85.60 4.28 0.002 309.30 1.975 $
CO-60 1 5327.90 1331.92 91.50 8622.50 4790 1.14 2113 w
EU-152 1 5622.44 1405.59 32.89 1.64 0.001 500.75 2076 $
K-40 1 5841.86 1460.48 53.83 8.32 0.005 52.41 2115 ¢ ‘J$
BI-214 1 7054.18 1763.79 32.59 6.20 0.003 97.05 2.326 s
s = Peak fails shape tests,

D = Peak area deconvoluted.

A = Derived Aveage Activity.

T

g
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Average Peak
Nuclide Library  Activity Energy  Activity Analysis MDA Value
Name Code Used Becquerels keV Becquerels Code Becquerels Code Comments
EU-154 T F | 1 -B.729E+000 87323 -8.729E+000 % ( 4.842E+001G 3.1E+003 1227
-8.729E+000 123.10 1.205E-001 % 6.000E+000G 3.1E+003 4D.79
-8.729E+000 1274.54 7.183E-001 & 7.686E+000G 3.1E+003 35.19
-B.720E+000 723.36 1.652E-002 & 1.920E+001G 3.1E+003 2'{1).22
-8.729E+000 1004.77  0.000E+D00 % 3.598E+001G 3.1E+003 18.01
-8.720E+000 996.33 -7.548E-001 & 5.447E+001G 3.1E+003 10.60
CS-134 TF I 1 6.947E-002 604.71 6.947E-002 % ( 4 776E+000G 7.5E+002 97.62
6.947E-002 795.87 -1.556E+000 & 5.609E+000G 7.5E+002 85.53
6.947E-002 569.32 0.000E+000 & } 2.492E+001G 7.5E+002 15.38
. 6.947E-002 801.95 4.036E+000 & 5.102E+001G 7.5E+002 8.69
i 6.947E-002 563.24 1.331E+001 % 4.527E+001G 7.5E+002 $.35
I-131 TFI 1 -8871E-001 36448 -6.871E-001 & ¢ 4.386E+000G 8.0E+000 81 10
-6.871E-001 28430 -3.961E+000 % 4.998E+001G 8.0E+000 ©6.14
-6.871E-001 636.97 1.092E+001 % 5.447E+001G 8.0E+000 7.7
EU-155 T F I 1 -8.503E-001 10531 -6.503E-001 & { 1.136E+001G 1.8E+003 21.20
-8.503E-001 86.54 -3.698E+000 % 1.281E+001G 1.8E+003 30.70
5.932E+000 338.32 1.119E+001 % P 2.728E+001G 2.1E+003 12.01
, 5.932E+000 93.35 3.017E+000 % } 4 .660E+001X 2.1E+003 5.56
AC-228 N 1 5.932E+000 911.07 5932E+000 % ( P 2.240E+001G 2.1E+003 ﬁQ.OO
5.932E+000 968.97 -2.986E+000 & 3.793E+001G 2.1E+003 #7.46
CO-60 TF 1 5217E+002 133250 5.274E+002  ( 2.892E+000G 1.9E+003 ©9.98
5217E+002 1173.24 5.161E+002 ( 4.824E+000G 1.9E+003 99.90
CS-137 TFI 1 5.165E+002 661.68 5.165E+002 ( 4 914E+000G 1.1E+004 85.21
K-40 N 1 5.141E+000 1460.83 5.141E+000 * ( P 2.279E+001G 4. 7E+011 10.67
Pa-234 N 1 4.844E-001 131.29 4 844E-001 % ( 1.264E+001G 1.6E+012 18.00
4.844E-001 569.47 4.844E-001 & 4.725E+001G 1.66+012 8.20
_ 4.844E-001 946.02 5.680E+000 & 5.365E+001G 16E+012 13.40
' 4.844E-001 883.24 1.168E+001 % 6.299E+001G 1.6E+012 Q.GO
: 4.844E-001 880.53 -3.181E+000 & 8.390E+001G 1.6E+012 '%6.00
PB-212 N 1 3.884E+000 238.63 3.884E+000 * ( P 7.090E+000G 7.0E+002 43.30
3.884E+000 300.03 -8.485E+000 % 8.657E+001G 7.0E+002 3.28
RA-224 N 1 -3.840E+000 240.99 -3.840E+000 * ( 7.713E+001G 7.0E+002 4.10
PA-234 N 1 3.250E+002 1001.00 3.250E+002 & ( 8.573E+002G 1.6E+012 84
_i 3.250E+002 766.41 1.116E+002 & 1.598E+003G 1.6E+012 .29
Bl-214 N 1 2.805E+000 609.31 2.805E+000 % ( P 8.766E+000G 5.8E+005 46.09
2.805E+0C0 1120.29 -1.617E+000 % P 4.103E+001G 5.8E+005 ‘1510
2.805E+000 176449 3.126E+000 & P 1.478E+001G 58E+005 15.40
PB-214 N 1 2441E+000 35193 2.441E+000 % ( P 9.103E+000G 5.8E+005 3"?60
2441E+000 295.09 3.157E+000 % P 1.518E+001G 5.8E+005 1"9.30
2.441E+000 242.00 -5114E+000 % 4. 115E+001G 5.8E+005 7.43
TI_.-208 F N 1 2.220E+000 583.02 2220E+000 * ( P 4. 717E+000G 7.0E+002 84.50
2.220E+000 277.28 3.050E+000 % 4.251E+001G 7.0E+002 6.31
2.220E+000 860.56 -3.6MME+000 % 4.386E+001G 7.0E+002 1242
TH-234 N 1 -1.950E+002 63.29 -1950E+002 ? ( P 7.918E+001G 1.6E+012 4.82
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-1.950E+002  92.59  1.454E+000 % 4.564E£+001G 1.6E+012 558
EU-152 TF 1 1.740E+001 34429 -2.809E+000 % 1.183E+001G 4 9E+003 26.50
; 1.740E+001 12178 3.614E+001 * 8.288E+000G 4 9E+003 28.58
1.740E+001 778.92 9.971E+000 % 3.57T1E+001G 4.9E+003 12.94
1.740E+001 964.11  7.427E+000 & 4.714E+001G 4 9E+003 1&61
1.740E+001 1112.07 7.269E+000 % 4 837E+001G 4.9E+003 13.64
1.740E+001 1408.00 4 991E-001 & 8.960E+000G 4 9E+003 pi .00
PB-210 1 1.550E+004 46.54  1.550E+004 * 2.680E+002G 8.1E+003 4.25
BE-7 1 -1.460E+001 477.60 -1.460E+001 % 4.322E+001G 5.3E+001 10.52
AM-241 T 1 1.382E+003 59.54  1.382E+003 * 1.786E+001G 1.6E+005 35.90
: 1.070E+000 93.35 1.070E+000 % 4 461E+001X 2.6E+011  5.81
1J-235 1 1.070E+000 143.79 1.070E+000 & 217T1E+001G 2.6E+011 10.96
: 1.070E+000 20533 -1.707E+001 % 5.551E+001G 26E+011  5.01
1.070E+000 163.38  -2.558E-001 & 4.409E+001G 2.6E+011 ‘5‘.08
Bl-212 1 1.023E+000 727.33 1.023E+000 & 3.077E+001G 7.0E+002 1 ‘!.32
1.023E+000 785.51 -7.423E+001 % 4.514E+002G 7.0E+002 1.10

Analysis Codes:

% = Peak fails sensitivity test ? = Peakis too narrow

- = Peak activity lower than counting uncertainty range = = Peak outside analysis energy range

(E = This peak is used in the nuclide activity average P = Peakbackround subtraction : :;
* = Peakis too wide, but only one peak in library @ = Peak is too wide at FW25M, but OK at FWHM:
A = Derived Average Activity E = Energy Duplication ’ ‘ﬁ
+ = Peak activity higher than counting uncertainty range

I” = Peakis part of a multiplet and this area went negative during deconvolution

$ = Peak identified, but first peak of this nuclide failed one or more qualification tests

& = Calculated peak centroid is not ciose enough to the library energy centroid for positive identification

Nuclide Codes:

T = Thermal Neutron Activation = Fast Neutron Activation I = Fission Product

P = Photon Reaction N = Naturally Occurring Isotope C = Charged Particle Reaction

M = No MDA Calculation

ﬁeak Codes:

G = Gamma Ray = X-Ray P = Positron Decay e
S = Single - Escape = Double - Escape K = KeylLine ":
P: = Notin Average m‘i
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SUMMARY OF NUCLIDES IN SAMPLE

LOT#

F7L200260

Time of Count Time Corrected Uncertainty Uncertainty Minimun; |
, Activity Activity Counts Total Detectable
Nuclide Ba/sample Bqg/sample 1 Sigma % 1.Sigma % Activity
BE-7 < -1.460E+001 89.34 89.38 4.322E+001
K-40 < 5.141E+000 5.141E+000 122.99 123.03 2.279E+001
CO-60 5.217E+002 8.526E+002 0.82 2.96 2.892E+0Q0
1-131 < -6.871E-001 191.43 191.45 4.386E+dbO
CS-134 < 6.947E-002 2.434E-001 2,046.48 2.046.48 4.776E+000
CS-137 5.165E+002 5.631E+002 1.07 3.09 4.914E+000
EU-152 < 1.740E+001 2.107E+00Q1 7.67 8.20 1.183E+001
'EU-1 54 < -8.729E+000 -1.180E+001 166.21 166.23 4.842E+6Q1
RA-224 < -3.840E+000 -1.489E+001 601.63 601.64 7.7135%@1
PB-210 # 1.550E+004 1.741E+004 1.03 4.03 2.680Efq02
PB-212 # 3.884E+000 1.506E+001 55.30 55.38 7.090E+000
PB-214 < 2.441E+000 2.445E+000 112.00 112.03 9.103E+000
Pa-234 < 4.844E-001 4.844E-001 781.18 781.19 1.264E+001
AM-241 # 1.382E+003 1.390E+003 0.86 3.96 1. 786E+OO1
EU-1585 < -6.503E-001 -1.096E+000 523.85 523.86 1. 136E+001
TL-208 < 2.220E+000 8.610E+000 64.23 64.30 4. 717E+000
Bl-212 < 1.023E+000 3.967E+Q00 888.24 888.25 3.077E+001
Bl-214 < 2.805E+000 2.810E+000 93.82 93.86 8.766E+000
AC-228 < 5.932E+000 9.305E+000 113.51 113.55 2. 240E+001
TH-234 < -1.950E+002 -1.950E+002 13.80 14.28 7.91 8E+QO1
PA-234M < 3.250E+002 3.250E+002 61.37 61.44 6. 57354-0"&)'2
U-235 < 1.070E+000 1.070E+0C0O 607.48 607.49 2171 E;C;EH
| # = All peaks for activity calculation had bad shape
Y »i}
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Total Activity ( 37.87 to 2,000.50 keV) 17,922.50 Bg/sample

Analyzed by:

403605

Reviewed by:

Supervisor

Laboratory: STL- St Louis

e LS
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Acquired: 26-Dec-2007 5:00:58 PM Real Time: 1826.94 s. Live Time: 1800.00 s.
File: C:\Usen\spectra\KER4G1AC.spc EC  Channels: 8192

Detector: #0 Ge 3 SN/155
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