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Ebarline Sarviras — Nak Riras Labhnoratory
LABORATORY DATA SUPPORT CHECKLIST
MP-001-3

§9= 05060

Eberline Services Work Order #

The checklist items listed below are to be initialed by appropriate staff upon completion/verification,

Date for Partial initials Date initials Checklist tems

5" 7- /9 Vﬂ% Sample Log-In
lg[%/ 9 Q/\) Data Compilation

.;,'}wg/f/ﬁ"’ 4\//%7— First Technical Data Review
! \T@ Second Technical Data Review

Data Entry/Electronic Deliverable

Case Narrative

ya
( 3
/'
Z T Electronic Dfliverable Proof

¢
e
]

‘Samples Afalyzed within Holding Time

9’5 G Yes? W — 1 No? I
9 '3 \a QA/QC Review
‘ Client in Possession of Data
Electronic or Hard Copy
Invoiced by Laboratory
Technical/Clerical Corrsctions, Signatures Needed, Problems, Etc Date/Initials
=
Date package approved by: F\_ v\& 3 \4, l l [;
Laboratory Manager Date

Copy No. Radiochemistry Services
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Internal

Work Order #

@ EBERLINE - Lab Deadiine 5/31/2019
Services Chain of o vl
. Analysis amma - Leve
Oak Ridge Laboratory C u StOd Y a
Y Sample Matrix Soil/Solid
Sample HP 210 / 270 Storage
Comments Fraction Detector Activity Location
04 55 K1.5
05 52 K1.5
06 .80 KL
07 26 Ks L
21 day ingrowth: Report Ra226/228. 08 50 K15
09 120 K1.5
Location (circle one) Initials Date
Received by Sample Storage @:kap Prep Separations Count Room/’/sf?)‘:) ki—) 5@,\ 'S\,\ ,G R lq
Relinquished by Sample Storage @Pr;\’ Prep Separations Count Room 0('}2,5 l;’f }6’\ S“/g [ (}
i I R i . N
Received by Sample Storage ough Prep Prep Separations Y//p gﬂ 3//@ @q 7.—(0
> ¢ | 1 . S
Relinquished b Sample Storage Rough Prep Prep Separations ’ . ‘{b " . .
it ° VO Gk e
¥
Received by S mp@orage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Printed: 6%6%4:56 PM
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STANDARD OPERATING PROCEDURE MP-001, Rev. 20
Effective: 1/15/19
Sample Receiving Page 13 0of 15

Eherline Saryices — Dak Ridae | ahnratney

SAMPLE RECEIPT CHECKLIST

MP-001-2
workoroer . 30~ 050 6 ¢

SAMPLE MATRIX/MATRICES: (CIRCLE ONE OR BOTH)

AQUEOUS  { (NON-AQUEOUS

(CIRCLE EITHER YES, NO, OR N/A)

WERE SAMPLES:

Received in good condition?

Y) N

<<
=
z)

If aqueous, properly preserved

WERE CHAIN OF CUSTODY SEALS:

Present on outside of package? (

Unbroken on outside of package?

Present on samples?

QN

Z | Z2 | Z212Z2 |2

Unbroken on samples?

Was chain of custody present upon sample receipt? (Y )

IF THE RESPONSE TO ANY OF THE ABOVE IS NO, A DISCREPANT SAMPLE RECEIPT REPORT
(DSR) HAS BEEN ISSUED.

REMARKS:

SIGNATURE: ?(;MW) \/&WJMQA) pate: T~ 7/ 7

Copy No. Radiochemistry Services
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EBERLINE ANALYTICAL CORPORATION
7 60l SCARBORO ROAD
@ EBERLINE OAK RIDGE, TENNESSEE 37830
ANALYTICAL PHONE (865) 48(-0683

Fax (865) 483-L62|

EBS-OR-45925
September 4, 2019

Dave Upthegrove
840 W Sam Houston Pkwy N #600
Houston, TX 77478

CASE NARRATIVE
Work Order # 19-05060-OR

SAMPLE RECEIPT

This work order contains six soil samples received 05/09/2019. Samples were analyzed for Radium-
226/228 by Gamma Spectroscopy.

CLIENT ID LAB ID CLIENT ID LAB ID
R10-6 19-05060-04 R2 0-6 19-05060-07
R1 6-12 19-05060-05 R2 6-12 19-05060-08
R112-18 19-05060-06 R3 0-6 19-05060-09
ANALYTICAL METHODS

Gamma Spectroscopy was performed using EPA Method 901.1 Modified.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 1-sigma value.

Minimum Detectable Activity (MDA) values for data represented in this report are sample-specific. MDA
measurements are determined based on factors and conditions including instrument settings, aliquot size
and matrix type.

GAMMA SPECTROSCOPY

Samples were dried, homogenized and placed into appropriate gamma spectroscopy geometry containers.
Samples were then sealed for 21 days to allow for ingrowth of Radon-222 and progeny. Samples were
counted on High Purity Germanium (HPGe) gamma ray detectors. Energy lines from Lead-214 and
Bismuth-214 were analyzed for determinations of Radium-226 activity.

Samples demonstrated acceptable results for all gamma-emitting radionuclides as reported. The method
blank demonstrated acceptable results for all radionuclides as reported. Results for the Radium-226 and
Radium-228 replicate demonstrated an acceptable relative percent difference and normalized difference.
Results for the Cobalt-60 and Cesium-137 laboratory control sample demonstrated an acceptable percent
recovery.

Page 1 of 2
0011



CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
designee to be accurate as verified by the following signature.

M.R. McDougall
Laboratory Manag

Q

Date: 9/4/2019

Eberline Analytical wants and encourages your feedback regarding our performance providing radioanalytical services. Please
visit http://eberlineanalytical.com/ to provide us with feedback on our services.

Page 2 of 2
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ANALYTICAL RESULTS SUMMARY
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plL AON 10 "0 Ao 'ZE-H0d

1380 Seaboard Industrial Blvd.
H Atlanta, Georgia 30318
Eckert & Ziegler Tel 404-352-3677
Fax 404:352°2837
Analytlcs www.ezag.com

CERTIFICATE OF CALIBRATION
Standard Reference Source GAS -0

SRS Number: 109355

Source Description: Sand in 16 Ounce PP Omega Jar Filled to Capacity
Product Code: 8401-EG-SAN

Customer: Eberline Analytical Corporation

P.O. Number: OR-1802013, ltem 4

This standard radionuclide source was prepared from an aliquot measured gravimetrically from a master
radionuclide solution calibrated with a germanium gamma-ray spectrometer system. Additional radionuclides were
added gravimetrically from solutions calibrated by gamma-ray spectrometry, ionization chamber, or liquid
scintillation counting. Calibration and purity were checked using germanium gamma-ray spectrometry. At the time
of calibration no interfering gamma-ray emitting impurities were detected. The gamma-ray emission rates for the
most intense gamma-ray lines are given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National
Institute of Standards and Technology (NIST) through a Measurements Assurance Program as described in USNRC
Regulatory Guide 4.15, Revision 2, July 2007, and compliance with ANSI N42,22-1995, "Traceability of Radioactive
Sources to NIST."

Reference Date: 01-April-2018 12:00 PM EST
MGS Mixture

Gamma-Ray Uncertainty Calibration
Energy, keV  Haif-Life,d  Activity, Bq Flux, 87 ug, % ug % U,% _ Method™

Isotope

Cd-109

4,384E+03  2.979E+03

898.0 1.066E+02 7.481E+

Mixed Gamma (MGS) master solution is EZA's eight isotope mixture which is calibrated quarterly and consists of
Cd-109, Co-57, Ce-139, Hg-203, Sn-113, Cs-137, Y-88, and Co-60. *Uncertainty: U - Relative expanded uncertainty,
k = 2. See NIST Technical Note 1297, "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Results.” **Calibration Methods: 417 LS - 411 Liquid Scintillation Counting, HPGe - High Purity
Germanium Gamma-Ray Spectrometer, IC - lonization Chamber.

(Certificate continued on reverse side)

EZA Certificate Program Rev. 0, 07-DEC-2015 Page 1 of 2

Corporate Office Laboratory
24937 Avenue Tibbitts Valencia. California 91355 1380 Seaboard Industrial Bivd, AtlaréaOGfggia,SOWS



LS A BAVER VAL IR A A Ny )

__— 1380 Seaboard Industrial Bivd.
i~ H i Atlanta, Georgia 30318
& Fckert & Ziegler ol donasriert
. Fax 404-352:2837
Analytics | www.ezag.com

CERTIFICATE OF CAL|BYRAT|ON
Standard Reference Source Gas - (6D

SRS Number: 104852

Source Description: Sand in 16 Ounce PP Omega Jar Filled to Capacity
Product Code: 8401-EG-SAN

Customer: Eberline Anaiytica! Corporation

P.O. Number: OR-1610009, item 4

This standard radionuclide source was prepared from an aliquot measured gravimetrically from a master
radionuclide solution calibrated with a germanium gamima-ray spectrometer system. Additional radionuclides were
added gravimetrically from solutions calibrated by gamma-ray spectrometry, ionization chamber, or liquid
scintillation counting. Calibration and purity were checked using germanium gamma-ray spectrometry. At the time
of calibration no interfering gamma-ray emitting impurities were detected. The gamma-ray emission rates for the
most intense gamma-ray lines are given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National
Institute of Standards and Technology (NIST) through a Measurements Assurance Program as described in USNRC
Regulatory Guide 4.15, Revision 2, July 2007, and compliance with ANSI N42.22-1998, "Traceability of Radioactive
Sources to NIST."

Reference Date: 01-October-2016 12:00 PM EST
MGS Mixture

Gamma-Ray Uncertainty Calibration
Isotope Energy, keV Half~L|fe d Activsty,q Flux, et ug:. M , % Method“

%&”@; = e
8.0

Mlxed Gamma (MGS) master solunon is EZA's e1ght isotope mixture wh1ch is calibrated quarterly and consists of
Ca-109, Co-87, Ce-189, Hg-203, Sn-113, Cs-137, Y-88, and Co-60, *Umertamty. U - Relative expanded uncertainty,
k = 2. See NIST Technical Note 1297, "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Results." **Calibration Methods: 411 LS - 417 Liquid Scintillation Counting, HPGe - High Purity
Germanium Gamma-Ray Spectrometer, IC - Ionization Chamber.

 (Certificate continued on reverse side)

EZA Certificate Program Rev. 0, 07-DEC-2015 Page 10f 2

Corporate Office ‘ : Laboratory
1380 Seaboeard Industrial Blvd, Atlanta, Georgia, 30318
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QUALITY CONTROL SAMPLE RESULTS SUMMARY
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LABORATORY TECHNICIAN'S NOTES

0021



GE 4

‘i@;m&\,@ 4 C e LoadlToe ¢ Tome Nyabests M
ﬁdsmz oY Howris Lowsent | 165D o b Y~ e
Doy Blag | Lob osil |15 mim | ¥
GA-18 L labs 0529 115 vun | Vv~
1965129 o NamesR Aeed | CA3G | 30 man | X
Sl | 1gs1vg -0l Ly oF CA S | 2oans ¥
Sl \4 >SS h A0y &t oy, s$ GA WS -’ \:\,\m \ g
ﬁ Doy ly Blod | Lab o5l S mm | V.
/Zlf/ Co A -18° Lab Iowe, IS i Y
' Sos it 19 Harvis L%wfui 3&;{5§ o &wu Y
o] System Bitad | Lab 0821 | 24hs Y
o/l DC( V BL@\A L&b o300 LS mirng N
/ia| GAN -8 | (abs o5t |15 puun| V.
G149 -01  |Ew-Myagemet| "CE8F5H 30min | Y
| 1190503G ~o| SelotenfTeen| oo |2omin | X
65036 02 PolpbentTaeh | 0GYZ | 1y Y
o510 -0 | Micietec o902 |3omi | S
19 | des140 -l Maa.Scienes | {241 20mm | ¥
5/28/9] 1905140 -02  |Mar, Scienws | 1312 L/ Y
S (oS40 0% |ponuC. Sevomes | LS | [ e Y~
sh3td [190S9 o 5\/\4"%\'\55,%%/\—“ [,WKZQ" qﬁ‘/\,&. e
S | Darly Bleed e OSY2 | (Shnin Y
Gow-R ~ Lol 066] | \Sme J
JA0S1 40 -to Mak Seiences| 0704 | [ lar X
19 s(imb o) | Tsodele 0903 | Aomina ¥
Ak Lab 0549 [Sma R
e ? Lab oGlo 1S ¥
Bla/ Da’n g»ési Lah 0537 | ismin x
513/8 | (ruo-ts” Lab 05%, (Sins re
M5y ﬁ%w» B e Ll P29 1My ~
4 | Dasly Bb& Leb 0sS1 (S e~ S
4 G (8 Lod 0620 | (Sppr | X
B (Gosoeo-01 | ERmM | 0653 | [ Ar | Zri-
“““““““ ”"” 180500 ~02 ERM Orse | b | ¥




Q‘f" 5 fi 77
Sbonple 3 Clewdd  LoadTve, (1 Twve bunbigs Tedbs
LROS L~ 68 sl Scencen | ADHH Lhe o
1900~ 6% I phnh Sejences | NS L, Y W
'\C:m\-m-@\i o engeneck | A |4k ¥ |
ﬁ;@ Lok BSHO | (S X a6
ﬂx&w [R02. tob Loo 1S men T M
190503% - o5~ | Solutient | 0655 | A i e
D051 40—t Mg S P VC o e —
Vs - o2 TTo ool ©9p7. | A Y [ <F)
O iS 18D Ledn 0609 S [ L S
Dacky Blesd Leh 0s37 [ Sinin e Ao
(a8 - [SD7 Lsebh 5SSl L Y A
CusdemBYgd Lo 1S Y 2N b N\ A
Lo ‘/w B Lab 0s8) I S, X A
GAS - 1§03- Lok 0e2e | (Smn A
[Qosteo-0OL | Eem Ces2 % T o
[405060 -0F gem 0SS [ h P La.e




,(':)Qr‘(\l\»}b}w” £ O Vendr . load e CT0T v
GoSI29-05  [owes B €eed | 1700 H has
Duity Blegd Lok OSYA | | Swman
Gs- 180l Lab 0609 |S v
/‘QDS"ID!‘IJ-O&-[ Jomes (?eec( DesY L{ he
Y by fheed Lab 053y, 15 min
G -180\ _ Lob ossb, [ Smin
,,,,,,,,,,,,,,, mw-bw Lot2 S22 o4 e | ¥
)& ’Bk&i Lol sso [S e oY A
(4 |Gas-I3oi Lab oLl4g | Syr x 1l
183050l -0S ERAN DL53 / é\ff Y~ A
[40s0L0 - TR Elm DIss hv Y A




GC |

WELe SPngle, Cliewr Lol Tae ¢ oe. Prdsis  Ted
Slzd/a ] Dadly Blad T lals [ psi0 (S omln | YT P
9z 4/19 (GAF-18 1 Lak oS30 | 1S Y P
54/ 1 [Gortte-02  |nNesipydlth| 065~ | Gpes LY P
Sltha 190516 ~12 | jases Lowry | 110 | Ghyes Yoo
("j’lﬂ L J g E:»? N~ \L’;: &%%Mij&ﬁ_ ML%K\%&
Sl /11| System Bla A (o o8y 724 hvs| Y LP
stz /| Baf\\(ﬁj&g% L laN | o | TS | kP
SREAT I GAAG ™ | (oS o ¥ (S| Y | kp
s128 /14 E%{&&;ﬂéﬁ_ﬁmn‘s wiy | 0537+ 4 i’lfi iy Y . lce
B4 |Go5150 -0 Mictetec [\ | )y, | v [
< 1 YosIMo~D Mnub-Sciewe | 1D | [ Yo KB
SR NARINGETY [ Man® Stenes | 1M Ah— | ¥ |
M HGSWME oS v teregenet | 132 | G0s | i
1%dy Bld | 1ab osYo | Bmre | X |Ae
546 [ CaF 1g Lo 0600 | (Spin Y
2]l | [A0ST1Yo- o [ Monf Sionces 070> | 1 hy X~ |f<
LSl \gesiz-es Toebel | 0%0% [Qhw | ¥ B
shal [ 196SNz-0b [Tank I 102} | Sl Y
5PN {10903 [Tuer? fod e |Gl Y
Sldu Doy Bled [ Len | osso | Sa B N
Y% GAE AT N b | DGOY Smin |y e
Sl Daly Bkal | 4o | 5530 | Gren y <
S| CAF beb | Osss— (St | Y A
e by ;;\:g deonn R Lo S 2% [ oM ha X W
ef3la IDeletbel | Ly | osso | Se | N
ezl |6ar - | b | ooia (Sevm | Y Qg
6l5)i5 | jooSoeo-03 | gmm | eest | ) N
eBl& | 1qpso0 - op ERm | o1 | 14, |
Lalg WHesele —o i o |




SECTION VIII

ANALYTICAL DATA (GAMMA SPECTROSCOPY)

0026



‘aNjBA 4YS PSlBWINSa S31EDIPY] |

‘sreudoidde se payljenb aq pinoys sinsey abuel SAIND UOHEIGHED U} PAPSIIXS SSBW [BNJIY

“AjuO Bog SSOIS) 10} PASN S} Z4YS "SOPIONUOIPE JaY10 jjiB pue eydly SSOIS) 4o} pasn st L VS .

(jwyBw) 2uoH soLIRD

JoLue)

{6pwudp) 1oy 190€L}

#]0S 21oWoOIPEY

Jooel] sujswolIpey

Adoossouayoadg ewwen

adA] jJuswnussuj

POYIPON 1106 VI | PowoW
oS XLeN
20+32212°9 S1:ZL 61/80/50 ozh . goed oulL | 60 b snun jonbily
20+3220L 0S:L 1 61/80/50 05 219 2 o¥L 80 10d swn Amgoy
20+30416'F SbiLL 61/80/50 96 90 2y o¥L | 20 v jone Hoday
20+3L202Y 0S:0} 61/80/50 09 8Lzl 1Y O¥L | 90 SANV1 O¥aH 3osfoid i
20+39G.€ Y S¥:01 61/80/50 s L9 1Y o¥L S0 wy3 uono
20+3.96Z ¥ 0¥:0l 61/80/50 el , ooy - oa ¥ 6L0Z/1E/S supeeq el
20+31962%  OVOL6LBOSO | 6§ 9-0 1Y dna €0 6102/6/5 ponoosyoeq
00+30000°L 00:00 61/60/50 : ﬂ SNV ‘ jam 2o uny
00+30000°L 00:00 61/60/50 SOl U so1 ..W,;\S\k ewwen opog sishjeuy
o g s | 0905061 [ty
I uny
¢ jo | abed ewiey bousoﬂw.___ MMMM_““M
WY 0Z:6 6L0Z/SL/S :PaluLId 09050-61 jeanAreuy auiIaq3

0027



‘aNjeA 4YS POIBWNS SAIBJIPU|

‘sjendosdde se payllenb ag pinoys s)nsay abuel 8AIND UOHEIGIED BY) PBPSIIXS SSEW |BMDY

‘AUO B)Og SSOJS) JO} PasN Si Z4YS "SOPIINUOIPE) JAYIO (B pue eydjy SSOI9 Joj pasn si | 4VS .

| 000 oul | 60

| 00°0 odlL | 80

| 000 odl .0

000 odl 90

w 000 o4l = S0

| - I e - . —

| W 000 oa %0

000 dna €0

| W | 000 | 1am 20

| 000 | 807 . 10
«Z "y 204 % 204 % (6) 1an (B) reui4 (6) ase g (jw) peppy | 29Y % (1od) 10041 | (wdp) 1OV | (B)jonbyy ! Isaqg uonoes
4vs 4vs uespy ARl 19}]14 ABIS) 19314 ARIS J3Yi4 ABID | JBLLIED ARID , oLswoIpey , JLawoipey 8301 423841 ﬂ J9081] | ojdues [ewialy

L uny

euwiues) joays sisfjeuy

€ Jo z abed Aioyesoqe abpiy 3eQ

WY 02:6 6L0Z/SLIS PAIUL 090S0-61 [EonAlEUY SUIISAT

0028



-ajendoidde se payljenb ag pinoys synsay abuel aAND UoeIGHED BYl POPISIX3 SSEW |BNJIY .,

‘anjeA 4yS PoleWwSd Sa1edIpy| v

‘A|uo B}9g $SOIO) 10) PaSN St Z4YS "SSPIONUOIPE. JaYIO (B pue Bydly SSOID 104 PAsN SI L 4VS .

SONITIVSH | 8580 6L/€L/S0 | ©dL =~ 60
: SONITIVSH  8S:8061L/€L/G0 | OAL 80
SONITIVSM : 8580 6L/€L/S0 | ¥l 10
SONITIVSY | 8680 61L/€L/G0 | OdL 90
| SONITIVSM | 86:8064L/€L/50 | ©OdL = GO
| SONITTVYSH | 85:80 6L/€L/S0 od 1))
dna €0
jaw | 2o
SO 10
Ag H auwi /e3eqg : Ag auwi /e38Qg Ag ajeq Ag i ajeq asaQg uonoel4
11 dag 11 dag 0} deg 03 des daud daigd daiq ybnoy daig ybnoy ajdwes Jeusayuy
} uny
euwlwiern) j99Ys sisAjeuy
€ jo ¢ abed Aiojesoqe abpiy yeo
NV 0Z:6 6L02/EL/S :pajulld 09050-61 |eankjeuy auiuaqy

0029



S3A §5:20 61/£0/90  [20+31L°9 S1:Z4 61/80/50 10-316'F [L0-3SS'S  |00+3V8'S 6n1od 9-0 €Y 2uL 9ZZ-vy 60
S3A §§:20 6L/S0/90  Z0+31L9 S1:ZI 61/80/50 10-36¢°2  10-386'C  |00+380°C 6/10d 90 €Y odL 822-vd 60
S3A §5:L0 61/£0/90  [20+3PLY 0S:11 6+/80/50 LO-3EL°C  [10-38L°T  [00+3L9'L 6nod Z1-9 2y o¥L 9ZZ-vy 80
S3A §§:20 61/€0/90  |20+3VL'Y 0S:LL 61/80/50 00+320°L [L0-31L0°v  |00+3LSL 6/10d ZI-9 2y o¥L 8Z2-vy 80
S3A £5:90 61/€0/90  {Z0+3L6P Sv:LL 61/80/50 10-362°2  |00+3SE°L  |LO+3LLL 6p10d 902y o¥L 9ZZ-Vd 10
CETN £5:90 61/£0/90  [20+316Y SPiLL 61/80/50 00+365°} |10-365'8 [00+3.8'% B1od 9-0 2y ouL 82Z-vd 10
S3A 75190 61/€0/90  1Z0+38TY 0S:01 61/80/50 10-325°€  {b0-3¥ST  |00+302°4 B1od 812k LY oyl 9ZZ-v 90
S3A 75'90 61/£0/90  |20+38Z°¥ 05:01 61/80/50 10-30€°L [L0-396°C  |00+3ALV'L 6pod 81-Zh 1Y o¥L 822-Vy 90
S3A 29190 6L/£0/90  Z0+38CY S¥:0L 61/80/50 10-369°'Z 10-366'L  |00+3S0°L 610d ZL-9 1y oyl 9zZ-vd S0
S3A 75190 61/€0/90  {T0+38LY S¥:01 61/30/50 10-38¢°S  [10-36Z°C  |00+3ZT'L 6pod Zh-9 1y o¥L 82Z-Vy S0
S3A ¥S:20 61/€0/90  |20+30¢Y 0v:01 61/80/50 10-38¢°7 [10-31€°T  [00+31E°L 610d 9-0 1y oa 9ZZ-V 0
S3A ¥5:20 6L/S0/90  :Z0+30E¥ 0¥:01 61/80/50 L0-3e¥’S  (|10-398°C  |00+3.lE°L 6p1od 9-0 1Y oa 82Z-Vy 0
S3A 15:90 61/€0/90  |Z0+30¢Y 0v:01 61/80/50 MO 10-329°T  [L0-382°CT  [00+31E°L Bpod 90 1y dna 9ZZ-vy €0
S3A 15190 61/£0/90  |20+30¢°Y 0101 61/30/50 MO 10-30z°8  (10-358'T  00+360°L 6pod 90 1M dna 82Z-Vd €0
ON 95:20 6L/£0/90  [00+300°1L 00:00 61/60/50 10-3£0°k  [20-3LL'9  [20-3C6°E Bp1od MNVIE Jan 9ZZ-V ¢0
ON 95:20 61/€0/90  |00+300°L 00:00 61/60/S0 10-308°L  |L0-3L'L  ZT0-3£6'8- Bpod MNVIE 1aw 82Z-Vy <0
S3A 95:80 61/€0/90  |00+300°} 00:00 61/60/50 MO ST'LLL [10+39Z°8 |00+38¢°L |00+358°6 L0+361°6 Bnod $91 $91 LEL-SD 10
S3A 9580 6+/£0/90  00+300°} 00:00 61/60/50 MO 88°80L (Z0+31€L  100+36Z°L 00+3€8°8 T?m«v.r Bp1od $91 $91 09-00 {0
o | S Ly s EEEEEEEN RN o e T |
| jo | obed l-ewwen-09050-61 -49p40 3I0M fuojesoqe 9bpiy 3eO

WY 00:L1 6102/€/9 ‘patuld

suonenajes [eanhjeuy 3 Moday ejeq Areurwijoid

[eonfjeuy auleq3

0030



W, W ﬁ , ,
|
ﬁ
| 000 1 B 00c¢Z'LL9 SL¢lL .m 1/80/G0 9-0 m(m . , Ol , .m\O
) 00°0 B 00L2VLY 0G-11 61/80/S0 ¢l-9¢d V Ol , \Mo‘
- 000 * - ooo‘_“.\_‘mv. Sy L1l 61/80/G0 9-0 ¢d , O¥l | e
000 T ., 0041 L¢y 0S-01 61/80/50 81-¢l 1d | oul 9~
; 000 - | N | 0095°Ley | S¥#:01 61/80/50 ¢1l-9 1 m Ol \%
x , [mm..o i I N 00L9'6¢v “r:-ov“o_‘ 61/80/50 9-0 1Y muD W vo
K 000 . - - 00.96CF | OF:0l 61/80/S0 90 1d ,ﬁ n_m..n_ , &%
000 0000+ | 00:00 64/60/50 YINVg Caw \&.
000 - 0000'. | 00:00 6L/60/50 so1 sot X
z 24% | (0d)sedel (wdp) 1DV (6) sonbyry sonbity azeq a  oma | ey
4vS | d4vS | oujpwopey  oujwiopey 19084] 1a081] ajdwes adwes ol | odwes | jewsomy
) (A H
. ql 190e1] Wy3 ueNd
WY 0Z:6 6L02Z/S4/S PajULd os ut (b10d) }-ewwes-09050-61 Hoday wooy Juno

0031



m\\ mf(ﬂ ojeq

¥

()wm VS\w\N uBIUYoa |
4

SjuBWIWOYD
20+3zzLL'9  |20+3zzLl9 oYl g-0ed | 60
20+3/2vLy  [20+3ALhL Y oYl C-92d 80
Z0+30L16'Y  [20+30L16% o¥lL 902y L0 |
20+3LLZy  |20+31LLTY o¥l 8-Zhid | 90
Z0+39G/€'y  |20+39GLEY oulL Z1-9 1Y 50
20+3/962v |20+3.,96CV oa 90 I¥ 0
- 20+3/96Zv  |Z0+3.96Z'% dna 9041y €0
00+30000°L  |00+30000° 1 9N ANVIE [44]
00+30000°L  j00+30000°L : SO1 SO1 [2¢]
bty (yu) anb3 19N jonbyy AInb3 19N jonbyy oney . 1030e4 I s|iq Jo ON 3idAsod adAL al el
1810 6H |__poppy Jolem I ,_ oney uooel
AluQ spljos ¢-H eleq jonbiiy S ejeq jonbijy ejeq uonnjg ejeq s|inin ajdwes e a1
SONITIVSMA 6102/1E/S sweib euiues) O@Omcnm F
) sugipesy get |y 0y spos sishzuy _ uny
| Jo | abed Alojeloge] abpiy YeQ
waswxu— og ﬁosc_—< jeondjeuy auiiaqy

WV 616 610¢/€L/S ‘Pelulld

0032



G8LLL 'ON abeq ewuwes :sisfjeuy

yooqgho- daid ybnoyg :sisAjeuy:eied

5 )
< ‘UBIoIuYoa |

(sjuawiwiod 29s) J3YI0 :1 ‘Ysny -y ‘piezey g90d :d ‘plezeH 21uebl1Q :0 30H :H sapo) [evads
ISUE o)
00000 00000 %€6°56 %L0'Y 0011051 0058°2951 008625l 00TL'965) 00/8'82 9-0€y 60
00000 00000 %S VL %EP'ST 005¥°€28 00£S°v0L1 0092258 00%LEELL 0018'82 9Ty 80
00000 00000 %¢5°08 %LY'61 000Z°LLLL 0082 ¥SvL 009,00k 00vZE8yl 0096'82 9-0 2y |
00000 00000 %81°8L %28’ 4T 001£°925 0061°€29 0061 °GSS 10020°20. 0088'8C 81-ZL 1Y 90
00000 00000 %¥1°08 %98°61 0022°599 00v2°0£8 00L.'¥69 10089'658 00¥6'8¢ Zh-9 1y S0
00000 100000 %S59°9. %SE'€T 00£Z°¥901 00S¥°88¢1 0021 €601 00ve Lyl 006882 9-0 LY $0
oju IM SdT1 M Ag plos | pinbiq mAg MM mbha 1 mm M ued a[RE o) uoyoe. 4
[e1dadsg BUWWIED) SRR (6) 39N (B) ssoln) {B6) aset N auieqy
20£000 NS 49ZLIdAINd 0219
SONITIVSMA 610C/VLIS
UBIDIUYOB] DRI 8187 ‘
6 6661/8 0°C UOISIBA
| o | obed qoog bo7 yooqBo deid

WY 85:8 610¢/EL/S PSIULd

uoneledaid ajdweg ybnoy

abpry %20 - [eolfjeuy suliaq3

0033



6/3/2019  9:27:12AM

_=Apex-Gamma

Analysis Report for ~ 1905060-01
GAS-1602

Nl
Page 1 of 24

GAMMA SPECTRUM ANALYSIS

Sample |dentification
Sample Description
Sample Type

Sample Size
Faclility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry

Live Time

Real Time

Dead Time

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On

Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

: 1905060-01
: GAS-1602
1 SOIL

. 7.360E+02 grams
: Countroom

: 10/1/2016 3:30:53PM
. 6/3/2019 8:56:34AM

: GAS-1802 pCi

: Administrator

: GE1

. GAS-1802

: 1800.0 seconds
1 1826.1 seconds

: 143 %

1 2.50

: 1-4096

: 16 - 4096

1 1.000FWHM

: 6/16/2018
: 6/16/2018

1 82499

PEAK-TO-TOTAL CALIBRATION REPORT

Peak-to-Total Efficiency Calibration Equation

AG

L3

0034



6/3/2019  9:27:12AM Page 2 of 24
Analysis Report for ~ 1905060-01

GAS-1602
PEAK LOCATE REPORT
Peak Locate Performed on 1 6/3/2019 9:27:04AM
Peak Locate From Channel o1
Peak Locate To Channel : 4096
Peak Search Sensitivity 1 2.50
Peak No. Energy (keV) Centroid Channel Centroid Uncertainty Peak Significance
1 57.88 58.24 0.0000 0.00
2 88.02 88.38 0.0000 0.00
3 122.00 122.35 0.0000 0.00
4 136.89 137.24 0.0000 0.00
5 165.73 166,07 0.0000 0.00
6 322.92 323.22 ¢.0000 0.00
7 642.54 642.78 0.0000 0.00
8 661.69 661.93 0.0000 0.00
9 737.97 738.19 0.0000 0.00
10 759.97 760.18 0.0000 0.00
11 922.55 922.73 0.0000 0.00
12 1173.29 1173.43 0.0000 0.00
13 1332.56 1332.68 0.0000 0.00
14 1603.50 1603.58 0.0000 0.00
15 1662.64 1662.72 0.0000 0.00
16 1764.05 1764.12 0.0000 0.00
17 1799.27 1799.34 0.0000 0.00
18 1834.92 1834,98 0.0000 0.00
19 1838.25 1838.32 0.0000 0.00
20 1846.63 1846.69 0.0000 0.00
21 1885.88 1885.94 0.0000 0.00
22 1936.15 1936.20 0.0000 0.00
23 2505.21 2505.23 ¢.0000 0.00
24 2614.16 2614.19 0.0000 0.00
25 2620.73 2620.76 0.0000 0.00

? = Adjacent peak noted
Errors quoted at 2.000sigma

0035



6/3/2019  9:27:12AM Page 3 of 24
Analysis Report for ~ 1905060-01
GAS-1602
PEAK ANALYSIS REPORT
Peak Analysis Performed on : 6/3/2019 9:27:04AM
Peak Analysis From Channel o1
Peak Analysis To Channel 1 4096

Peak Energy ROI ROI Peak Net Peak Net Area  Continuum FWHM
No. (keV) start end Centroid Area Uncertainty Counts (keV)
1 57.88 45 - 70 58.24 1.28E+05 1448.30 1.06E+05 4,64
2 88.02 82 - 96 88.38 3.65E+04 771.84 4.52E+04 4.38
3 122.00 117- 127 122.35 7.70E+03 449.40 2.28E+04 4.23
4 136.89 134 - 141 137.24 6.54E+02 302.07 1.47E+04 4,45
5 165.73 162 - 169 166.07 5.42E+02 285.69 1.32E+04 4.02
6 322.92 321 - 326 323.22 1.49E+02 178.77 6.25E+03 3.27
7 642 .54 640 - 645 642.78 1.09E+02 126.83 3.14E+03 1.86
8 661.69 656 - 669 661.93 3.15E+04 455,37 9.02E+03 4.44
9 737.97 736~ 742 738.19 1.35E+02 133.64 3.17E+03 3.31
10 759.97 758 - 763 760.18 1.22E+02 116.68 2.63E+03 2.79
11 922.55 921 - 926 922.73 1.16E+02 141.31 3.92E+03 2.02
12 1173.29 1166~ 1182 1173.43 2.77E+04 400.60 4,73E+03 4,60
13 1332.56 1326 - 1341 1332.68 2.48E+04 343.28 1.86E+03 4.64
14 1603.50 1601 - 1606 1603.58 2.15E+01 21.07 7.09E+01 2.09
15 1662.64 1659 - 1667 1662.72 2.36E+01 30.05 1.21E+02 2.53
16 1764.05 1760 - 1768 1764.12 4,71E+01 29.29 1.02E+02 5.34
17 1799.27 1795 - 1804 1799.34 3.29E+01 29.41 1.04E+02 3.53
18 1834.92 1830 - 1841 1834.98 5.87E+01 32.86 1.26E+02 2.73
19 1838.25 1830 - 1841 1838.32 3.42E+01 32.74 1.18E+02 2.73
20 1846.63 1842 - 1852 1846.69 4,60E+01 30.77 9.40E+01 8.12
21 1885.88 1884 - 1890 1885.94 1.91E+01 22.03 7.57E+01 1.56
22 1936.15 1934 - 1939 1936.20 1.60E+01 19.85 6.60E+01 2.09
23 2505.21 2499 - 2515 2505.23 4.06E+02 46.28 4.,18E+01 4.41
24 2614.16 2610 - 2623 2614.19 5.00E+01 16.00 0.00E+Q0 3.23
25 2620.73 2610 - 2623 2620.76 7.65E+00 5.66 0.00E+00 2.67

M = First peak in a multiplet region
m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 2.000sigma

0036



6/3/2019  9:27:12AM Page 4 of 24
Analysis Report for ~ 1905060-01
GAS-1602
PEAK ANALYSIS REPORT
Peak Analysis Performed on : 6/3/2019 9:;27:04AM
Peak Analysis From Channel 01
Peak Analysis To Channel : 4096

Peak Energy ROI ROI Net Peak Net Area Continuum Critical
No. (keV) start end Area Uncertainty Counts Level
1 57.88 45 - 70 1.28E+05 1448.30 1.06E+05 1.03E+03
2 88.02 82 - 96 3.65E+04 771.84 4,52E+04 5.51E+02
3 122.00 117 - 127 7.70E+03 449,40 2.28E+04 3.40E+02
4 136.89 134 - 141 6.54E+02 302.07 1.47E+04 2.45E+02
5 165.73 162 - 169 5.42E+02 285.69 1.32E+04 2.32E+02
6 322.92 321 - 326 1.49E+02 178.77 6.25E+03 1.46E+02
7 642.54 640 - 645 1.09E+02 126.83 3.14E+03 1.03E+02
8 661.69 656 - 669 3.15E+04 455,37 9.02E+03 2.34E+02
9 737.97 736 - 742 1.35E+02 133.64 3.17E+03 1.08E+02
10 759.97 758 - 763 1.22E+02 116.68 2.63E+03 9.42E+01
11 922.55 921 - 926 1.16E+02 141.31 3.92E+03 1.15E+02
12 1173.29 1166 - 1182 2.77E+04 400.60 4,73E+03 1.83E+02
13 1332.56 1326 - 1341 2.48E+04 343.28 1.86E+03 1.12E+02
14 1603.50 1601 - 1606 2.15E+01 21.07 7.09E+01 1.56E+01
15 1662.64 1659 - 1667 2.36E+01 30.05 1.21E+02 2.34E+01
16 1764.05 1760- 1768 4.71E+01 29.29 1.02E+02 2.13E+01
17 1799.27 1795 - 1804 3.29E+01 29.41 1.04E+02 2.23E+01
M 18 1834.92 1830 - 1841 5.87E+01 32.86 1.26E+02 1.84E+01
m 19 1838.25 1830~ 1841 3.42E+01 32.74 1.18E+02 1.79E+01
20 1846.63 1842 - 1852 4.60E+01 30.77 9.40E+01 2.27E+01
21 1885.88 1884 - 1890 1.91E+01 22.03 7.57E+01 1.66E+01
22 1936.15 1934 - 1939 1.60E+01 19.85 6.60E+01 1.49E+01
23 2505.21 2499 - 2515 4.06E+02 46.28 4,18E+01 1.87E+01
M 24 2614.16 2610 - 2623 5.00E+01 16.00 0.00E+00 0.00E+00
m 25 2620.73 2610 - 2623 7.65E+00 5. 0.00E+00 0.00E+00

66

M = First peak in a multiplet region
m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 2.000sigma

0037



Analysis Report for

1905060-01
GAS-1602

6/3/2019

9:27:12AM

Page 5 of 24

PEAK WITH NID REPORT

Peak Analysis Performed on

Tentative NID Library

: 6/3/2019 9:27:04AM

Peak Analysis From Channel
Peak Analysis To Channel

1

1 4096

: WOR-GAMMAT\ApexRoot\Countroom\LibraryA\TMA2.NLB

Peak Match Tolerance : 1.000FWHM

Peak Energy ROI ROI Peak Net Peak Net Area Continuum Tentative
No. (keV) start end Centroid Area Uncertainty Counts Nyclide

1 57.88 45 - 70 58.24 1.28E+05 1448.30 1.06E+05 CE-143

2 88.02 82 - 96 88.38 3.65E+04 771.84 4.,52E+04 CD-109
LU-176

SN-126

NP-237

EU-155

3 122.00 117 - 127 122.35 7.70E+03 449,40 2.28E+04 CO-57
EU-152

SE-T75

EU-154

4 136.89 134 - 141 137.24 6.54E+02 302.07 1.47E+04 CO-57
SE-75

5 165.73 162 - 169 166.07 5.42E+02 285.69 1.32E+04 CE-139

6 322.92 321 - 326 323.22 1.49E+02 178.77 6.25E+03 RA~-223

7 642 .54 640 - 645 642.78 1.09E+02 126.83 3.14E+03 .....

3 661.69 656 — 669 661.93 3.15E+04 455.37 9.02E+03 CS-137

9 737.97 736 - 742 738.19 1.35E+02 133.64 3.17E+03 MO-99

10 759.97 758 - 763 760.18 1.22E+02 116.68 2.63E+03 .....

11 922.55 . 921 - 926 922.73 1.16E+02 141.31 3.92E+03 .....

12 1173.29 1166~ 1182 1173.43 2.77E+04 400.60 4,73E+03 C0-60

13 1332.56 1326 - 1341 1332.68 2.48E+04 343.28 1.86E+03 CO-60

14 1603.50 1601 - 1606 1603.58 2.15E+01 21.07 7.09E+01 .....

15 1662.64 1659- 1667 1662.72 2.36E+01 30.05 1.21E+02 .....

16 1764.05 1760~ 1768 1764.12 4,.71E+01 29.29 1.02E+02 BI-214

17 1799.27 1795 - 1804 1799.34 3.29E+01 29.41 1.04E+02 .....

M 18 1834.92 1830 - 1841 1834.98 5.87E+01 32.86 1.26E+02 Y-88
m 19 1838.25 1830 - 1841 1838.32 3.42E+01 32.74 1.18E+02 Y-88
20 1846.63 1842 - 1852 1846.69 4.60E+01 30.77 9.40E+01 .....

21 1885.88 1884 - 1890 1885.94 1.91E+01 22.03 7.57E+01 ...,

22 1936.15 1934 - 1939 1936.20 1.60E+01 19.85 6.60E+01 .....

23 2505.21 2499 - 2515 2505.23 4,.06E+02 46.28 4,18E+01 .....

M 24 2614.1¢6 2610 - 2623 2614.19 5.00E+01 16.00 0.00E+00 TL-208
m 25 2620.73 2610~ 2623 2620.76 7.65E+00 5.66 0.00E+00 .....

0038



6/3/2019  9:27:12AM Page 6 of 24
Analysis Report for ~ 1905060-01
GAS-1602
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
PEAK EFFICIENCY REPORT
Peak Analysis Performed on 1 6/3/2019 9:27:04AM
Peak Energy Net Peak Net Area Peak Efficiency
No. (keV) Area Uncertainty Efficiency Uncertainty
1 57.88 1.28E+05 1448.,30 2.19E-02 1.84E-03
2 88.02 3.65E+04 771.84 2.60E-02 2.36E-03
3 122,00 7.70E+03 449,40 2.54E-02 2.21E-03
4 136.89 6.54E+02 302.07 2.46E-02 2,10E~03
5 165.73 5.42E+02 285.69 2.28E-02 1.88E-03
6 322.92 1.49E+02 178.77 1.52E-02 1.36E-03
7 642,54 1.09E+02 126.83 8.94E-03 9.57E-04
8 661.69 3.15E+04 455,37 8.74E-03 9.47E-04
9 737.97 1.35E+02 133.64 8.02E~03 8.24E-04
10 759.97 1.22E+02 116.68 7.84E-03 7.88E-04
11 922.55 1.16E+02 141.31 6.73E-03 5.58E-04
12 1173.29 2.77E+04 400.60 5.60E-03 4.85E-04
13 1332.56 2.48E+04 343.28 5.10E-03 4.61E-04
14 1603.50 2.15E+01 21.07 4,46E-03 3.86E-04
15 1662.64 2.36E+01 30.05 4,35E-03 3.70E~04
16 1764.05 4.71LE+01 29.29 4,18E-03 3.41E-04
17 1799.27 3.29E+01 29.41 4,12E-03 3.32E-04
M 18 1834.92 5.87E+01 32.86 4,07E-03 3.22E-04
m 19 1838.25 3.42E+01 32.74 4,07E-03 3.21E-04
20 1846.63 4,60E+01 30.77 4,05E-03 3.21E-04
21 1885.88 1.91E+01 22.03 4,00E-03 3.21E-04
22 1936.15 1.60E+01 19.85 3.93E-03 3.21E-04
23 2505.21 4,06E+02 46.28 3.36E-03 3.21E-04
M 24 261l4.16 5.00E+01 16.00 3.28E-03 3.21E-04
m 25 2620.73 7.65E+00 5.66 3.27E-03 3.21E-04

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet
Errors quoted at

2.000 sigma

0039
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Analysis Report for ~ 1905060-01
GAS-1602
BACKGROUND SUBTRACT REPORT
Peak Analysis Performed on » 6/3/2019 9:27:04AM
Env. Background File : WOR-GAMMA 1\ApexRoot\Countroom\Data\0000082155.CNF

Peak Energy Original Orig. Area Ambient Backgr.  Subtracted Subtracted
No. (keV) Area Uncertainty Background Uncert. Area Uncert.
1 57.88 1.28E+05 1448,30 1.28E+05 1.45E+03
2 88.02 3.65E+04 771.84 3.65E+04 7.72E+02
3 122,00 7.70E+03 449,40 7.70E+03 4.49E+02
4 136.89 6.54E+02 302.07 6.54E+02 3.02E+02
5 165.73 5.42E+02 285.69 5.42E+02 2.86E+02
6 322.92 1.49E+02 178.77 1.49E+02 1.79E+02
7 642 .54 1.09E+02 126.83 1.09E+02 1.27E+02
8 661.69 3.15E+04 455,37 3.15E+04 4 ,55E+02
9 737.97 1.35E+02 133.64 1.35E+02 1.34E+02
10 759.97 1.22E+02 116.68 1.22E+02 1.17E+02
11 922,55 1.16E+02 141,31 1.16E+02 1.41E+02
12 1173.29 2.77E+04 400.60 2.77E+04 4,01E+02
13 1332.56 2.48E+04 343.28 2.48E+04 3.43E+02
14 1603.50 2.15E+01 21.07 2.15E+01 2.11E+01
15 1662.64 2.36E+01 30.05 2.36E+01 3.00E+01
16 1764.05 4.71E+01 29.29 1.53E+00 7.60E-01 4,.55E+01 2.93E+01
17 1799.27 3.29E+01 29.41 3.29E+01 2.94E8+01
M 18 1834.92 5.87E+01 32.86 5.05E-01 8.05E-01 5.82E+01 3.29E+01
m 19 1838.25 3.42E+01 32.74 5.05E-01 8.05E-01 3.37E+01 3.28E+01
20 1846.63 4.60E+01 30.77 4,.60E+01 3.08E+01
21 1885.88 1.91E+01 22.03 1.91E+01 2.20E+01
22 1936.15 1.60E+01 19.85 1.60E+01 1.98E+01
23 2505.21 4.06E+02 46.28 4.06E+02 4. 63E+01
M 24 26l4.16 5.00E+01 16.00 2.39E+00 4,.87E-01 4.76E+01 1.60E+01
m 25 2620.73 7.65E+00 5.66 7.65E+00 5.66E+00

M = First peak in a multiplet region
m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 2.000sigma

0040
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Analysis Report for ~ 1905060-01
GAS-1602
AREA CORRECTION REPORT
REFERENCE PEAK/BKG. SUBTRACT
Peak Analysis Performed on . 6/3/2019 9:27:04AM
Ref. Peak Energy : 0.00 Reference Date
Peak Ratio . 0.00 Uncertainty : 0.00
Background File : WOR-GAMMA1\ApexRootiCountroom\Data\0000082155.CNF
Corrected Area is: Original * Peak Ratio - Background
Peak  Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncertainty Background Uncert. Area Uncert.
1 57.88 1.28E+05 1448.30 1.28E+05 1.45E+03
2 88.02 3.65E+04 771.84 3.65E+04 7.72E+02
3 122.00 7.70E+03 449.40 7.70E+03 4.,49E+02
4 136.89 6.54E+02 302.07 6.54E+02 3.02E+02
5 165.73 5.42E+02 285.69 5.42E+02 2.86E+02
6 322.92 1.49E+02 178.77 1.49E+02 1.79E+02
7 642.54 1.09E+02 126.83 1.09E+02 1.27E+02
8 661.69 3.15E+04 455,37 3.15E+04 4 ,55E+02
9 737.97 1.35E+02 133.064 1.35E+02 1.34E+02
10 759.97 1.22E+02 116.68 1.22E+02 1.17E+02
11 922,55 1.16E+02 141.31 1.16E+02 1.41E+02
12 1173.29 2.77E+04 400.60 2.77E+04 4.01E+02
13 1332.56 2.48E+04 343.28 2.48E+04 3.43E+02
14 1603.50 2.15E+01 21.07 2.15E+01 2.11E+01
15 1662.64 2.36E+01 30.05 2.36E+01 3.00E+01
16 1764.05 4.,71E+01 29.29 1.53E+00 7.60E-01 4 ,55E+01 2.93E+01
17 1799.27 3.29E+01 29.41 3.29E+01 2.94E+01
M 18 1834.92 5.87E+01 32.86 5.05E-01 8.05E~01 5.82E+01 3.29E+01
m 19 1838.25 3.42E+01 32.74 5.05E-01 8.05E-01 3.37E+01 3.28E+01
20 1846.63 4,60E+01 30.77 4,60E+01 3.08E+01
21 1885.88 1.91E+01 22.03 1.91E+01 2.20E+01
22 1936.15 1.60E+01 19.85 1.60E+01 1.98E+01
23 2505.21 4,06E+02 46,28 4,06E+02 4,63E+01
M 24 2614.16 5.00E+01 16.00 2.39E+00 4.,87E-01 4,76E+01 1.60E+01
m 25 2620.73 7.65E+00 5.66 7.65E+00 5.66E+00

M = First peak in a multiplet region

m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma

NUCLIDE IDENTIFICATION REPORT

Nuclide Library Used

: WOR-GAMMA1\ApexRoot\Countroom\Library\TMA2.NLB

IDENTIFIED NUCLIDES

0041
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Analysis Report for ~ 1905060-01
GAS-1602
Nuclide Name Id Confidence  Energy (keV) Yield(%) Activity Activity
(pCi/grams) Uncertainty
CO-57 0.937 122.06 * 85.51 8.76E+01 9.18E+00
136.48 * 10.60 6.20E+01 2.91E+01
CO-60 0.999 1173.22 * 100.00 1.44E+02 1.26E+01
1332.49 * 100.00 1.41E+402 1.29E+01
CD-109 0.978 88.03 * 3.72 3.31E+03 3.09E+02
SN-126 0.994 87.57 * 37.00 7.75E+01 7.23E+00
Cs-137 1.000 661.65 * 85.12 9.19E+01 1.00E+01
CE-139 0.778 165.85 * 80.35 8.19E+01 4,37E+01
EU-155 0.317 86.50 * 30.90 1.35E+02 1.26E+01
105.30 20.70
RA-223 0.973 323.87 * 3.88 5.16E+00 6.22E+00
NP-237 0.934 86.50 * 12.60 2.28E+02 2.12E+01
* = Energy line found in the spectrum.
- = Manually added nuclide.
? = Manually edited nuclide.
Energy Tolerance : 2.000FWHM
Nuclide confidence index threshold = 0.30
Errors quoted at 2.000sigma
UNIDENTIFIED PEAKS
Peak Locate Performed on 1 6/3/2019 9:27:04AM
Peak Locate From Channel 01
Peak Locate To Channel : 4096
; Peak CPS (%) Peak Tolerance
Peak Size (CPS,
Peak No. Energy (keV) (CPS) Uncertainty Type Nuclide
1 57.88 7.13587E+01 0.56 Tol. CE~143
AM=-241
7 642.54 6.08318E-02 57.91
9 737.97 7.47400E~02 49,67 Tol. MO-99
10 759.97 6.76587E-02 47.90
11 922.55 6.42099E-02 61.13
14 1603.50 1.19591E-02 48.94
15 1662.64 1.30952E-02 63.74
16 1764.05 2.52924E-02 32.18 Tol. BI-214
17 1799.27 1.82516E~02 44 .76
M 18 1834.92 3.23219E-02 28.25 Sum
m 19 1838.25 1.87096E-02 48.63
20 1846.63 2.55556E-02 33.44

0042



Analysis Report for ~ 1905060-01

6/3/2019  9:27:12AM

Page 10 of 24

GAS-1602
; Peak CPS (%) Peak Tolerance
Peak Size (CPS,
Peak No. Energy (keV) (CPS) Uncertainty Type Nuclide
21 1885.88 1.06287E-02 57.57
22 1936.15 8.88889E-03 62.03
23 2505.21 2.25612E-01 5.70 Sum
M 24 2614.16 2.64372E-02 16.82 Tol. TL-208
m 25 2620.73 4,25197E-03 36.96
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
Nuclide Library Used : WOR-GAMMA1\ApexRoot\Countroomi\Library\TMA2.NLB
IDENTIFIED NUCLIDES
Nuclide id Energy Yield(%) Activity Activity
Name Confidence (keV) (pCi/grams) Uncertainty
CO-57 0.93 122.06 * 85.51 8.76E+01 9.18E+00
136.48 * 10.60 6.20E+01 2.91E+01
C0O-60 0.99 1173.22 * 100.00 1.44E+02 1.26E+01
1332.49 * 100.00 1.41E+02 1.29E+01
CD-109 0.97 88.03 ~* 3.72 3.31E+03 3.09E+02
SN-126 0.99 87.57 * 37.00 7.75E+01 7.23E+00
CS-137 1.00 661.65 * 85.12 9.19E+01 1.00E+01
CE-139 0.77 165.85 * 80.35 8.19E+01 4,37E+01
EU-155 0.31 86.50 * 30.90 1.35E+02 1.26E+01
105.30 20.70
RA-223 0.97 323.87 % 3.88 5.16E+00 6.22E+00
NP-237 0.93 86.50 ~* 12.60 2.28E+02 2.12E+01

* = Energy line found in the spectrum.

- = Manually added nuclide.
? = Manually edited nuclide.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance :

2.000FWHM

Nuclide confidence index threshold = 0.30
Errors quoted at 2.000sigma

0043
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Analysis Report for  1905060-01
GAS-1602

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name d Activity Activity
Confidence (oCilgrams) Uncertainty
Cco-57 0.937 8.53E+01 8.75E+00
CO-60 0.999 1.42E+02 9.01E+00
? CD-109 0.978 3.31E+03 3.09E+02
? SN-126 0.994 7.75E4+01 7.23E+00
CsS=~137 1.000 9.19E+01 1.00E+01
CE-139 0.778 8.19E+01 4.37E+01
? EU-155 0.317 1.35E+02 1.26E+01
RA-223 0.973 5.16E+00 6.22E+00
? NP-237 0.934 2.28E+02 2.12E4+01

?
X
@

Errors quoted at 2.000sigma

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

0044



Analysis Report for

1905060-01

GAS-1602

6/3/2019  9:27:12AM Page 12 of 24

UNIDENTIFIED PEAKS

Peak Locate Performed on
Peak Locate From Channel

1 6/3/2019 9:27:04AM
1

Peak Locate To Channel . 4096
Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS)  uncertainty Type Nuclide
1 57.88 7.13587E+01 0.56 Tol. CE-143
AM-241
7 642 .54 6.08318E-02 57.91
9 737.97 7.47400E-02 49,67 Tol. MO-99
10 759,97 6.76587E-02 47,90
11 922.55 6.42099E-02 61.13
14 1603.50 1.19591E-02 48.94
15 1662.64 1.30952E-02 63.74
16 1764.05 2.52924E-02 32.18 Tol. BI-214
17 1799.27 1.82516E~02 44,76
M 18 1834.92 3.23219E-02 28.25 Sum
m 19 1838.25 1.87096E-02 48.63
20 1846.63 2.55556E~-02 33.44
21 1885.88 1.06287E-02 57.57
22 1936.15 8.88889E-03 62.03
23 2505.21 2.25612E-01 5.70 Sum
M 24 2614.16 2.64372E-02 16.82 Tol. TL-208
m 25 2620.,73 4,25197E-03 36.96
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
NUCLIDE MDA REPORT

Nuclide Library Used

: WOR-GAMMA 1\ApexRoot\Countroom\Librarz\TMA2.NLB

0045
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Analysis Report for ~ 1905060-01
GAS-1602
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/lgrams) (pCi/grams) (pCi/grams)
+ BE-7 477.59 10.42 7.17E+05 1.47E+06 1.47E+06
+ NA-22 1274.54 99.94 -1.89E-01 6.01E-01 6.01E-01
+ NA-24 1368.53 99.99 6.92E-02 6.90E~02 2.23E-01
2754.09 99.86 1.92E-02 6.90E-02
+ AL-26 1808.65 99.76 1.17E-03 1.79E~-01 1.79E-01
+ K-40 1460.81 10.67 8.68E-01 2.11E+00 2.11E+00
+ @ AR-41 1293.64 99.16 1.00E+26 1.00E+26 1.00E+26
+ TI-44 67.88 94.40 -1.34E+00 4.08E-01 4.53E-01
78.34 96.00 -3.72E-01 4,08E-01
+ SC-46 889.25 98.98 -1.58E+03 1.90E+03 1.98E+03
1120.51 99.90 1.42E+02 1.90E+03
+ V-48 983.52 99.98 -8.74E+17 7.59E+17 1.50E+18
1312.10 97.50 1.37E+17 7.59E+17
+ CR-51 320.08 9.83 =3.84E+10 1.53E+11 1.53E+11
+ MN-54 834.83 99.97 1.05E+00 4.96E+00 4.96E+00
+ C0-56 846.75 99.96 -8.06E+02 3.98E+03 8.56E+03
1037.75 14,03 -1.63E+04 6.76E+04
1238.25 67.00 1.44E+03 7.77E+03
1771.40 15.51 -4.86E+02 1.69E+04
2587.48 16.90 -5.41E+02 3.98E+03
+ C0-57 122.06 * 85.51 8.76E+01 7.77E+00 7.77E+00
136.48 * 10.60 6.20E+01 4.67E+01
+ CO-58 810.76 99.40 7.46E+02 7.66E+03 7.66E+03
+ FE-59 1099.22 56.50 -6.41E+05 2.63E+06 4,.40E+06
1291.56 43,20 -9.68E+04 2.63E+06
+ Co-60 1173.22 100.00 1.44E+02 1.29E+00 1.91E+00
1332.49 * 100.00 1.41E+02 1.29E+00
+ ZN-65 1115.52 50.75 1.52E+01 2.06E+01 2.06E+01
+ @ GA-67 93.31 35.70 1.00E+26 1.00E+26 1.00E+26
@ 208.95 2.24 1.00E+26 1.00E+26
@ 300.22 16.00 1.00E+26 1.00E+26
+ SE-T75 121.11 16.70 4.37E+03 1.33E+02 6.60E+02
136.00 59.50 1.54E+02 1.33E+02
264.65 59.80 2.27E+01 1.76E+02
279.53 25.20 -1.91E+02 4.,15E+02
400.65 11.40 4.34E+02 1.07E+03
+ RB-82 776.52 13.00 3.02E+10 1.20E+12 1.20E+12
+ RB-83 520.41 46.00 -~1.18E+02 2.42E+03 2.42E+03
529.64 30.30 5.72E+02 3.73E+03
552.65 16.40 2.09E+03 6.87E+03
+ KR-85 513.99 0.43 -1.50E+00 1.25E+02 1.25E+02
+ SR-85 513.99 99.27 -1.86E+02 1.54E+04 1.54E+04
+ Y-88 898.02 93.40 5.64E+01 1.65E+02 4.01E+02
1836.01 99.38 2.21E+02 1.65E+02
+ MO-93 263.06 56.72 =2.48E-01 2.45E-01 7.75E~-01
684.67 99.68 2.23E-01 5.41E-01
1477.11 99.08 9.00E-02 2.45E~01
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GAS-1602
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/grams) (pCi/grams) (pCi/grams)
+ NB-93M 16.57 9.43 -4.10E+08 2.52E+07 2.52E+07
+ NB-94 702.63 100.00 9.24E-02 4.65E~01 4.65E-01
871.10 100.00 1.36E~01 6.15E-01
+ NB-95 765.79 99.81 2.48E+07 1.17E+08 1.17E+08
+ @ NB-95M 235.69 25.00 1.00E+26 1.00E+26 1.00E+26
+ ZR-95 724.18 43,70 1.57E+04 3.44E+04 4,24E+04
756.72 55.30 -8.25E+03 3.44E+04
+ @ MO-99 181.06 6.20 1.00E+26 1.00E+26 1.00E+26
@ 739.58 12.80 1.00E+26 1.00E+26
@ 778.00 4.50 1.00E+26 1.00E+26
+ TC~99M 140.51 89.00 -5.93E-03 2.98E-01 2.98E-01
+ RU-103 497.08 89.00 =5.04E+06 1.44E+0Q07 1.44E+07
+ RU-106 621.84 9.80 7.45E+00 2.86E+01 2.86E+01
+ AG-108M 433.93 89.90 -1.25E-03 5.06E-01 5.27E-01
614.37 90.40 -1.72E-01 5.06E-01
722.95 90.50 8.22E-02 5.38E-01
+ CD-109 88.03 3.72 3.31E+03 1.00E+02 1.00E+02
+ AG-110M 657.75 93.14 7.02E+0Q0 1.37E+01 2.16E+01
677.61 10.53 =-3.71E+01 6.40E+01
706.67 16.46 =-6.73E-02 4.,20E+01
763.93 21.98 7.84E+00 3.43E+01
884.67 21.98 -4.69E+00 4.23E+01
1384.27 23.94 3.29E+00 1.37E+01
+ CD-113M 263.70 0.02 2.91E+02 1.85E+03 1.85E+03
+ SN-113 255,12 1.93 4,.04E+03 2.41E+02 6.83E+03
391.69 64.90 2.15E+02 2.41E+02
+ TE-123M 159.00 84.10 -5.44E+01 8.90E+01 8.90E+01
+ SB-124 602.71 97.87 =3.09E+03 2.74E+04 3.45E+04
645.85 7.26 -5.38E+04 4,.91E+05
722.78 11.10 4.94E+04 3.24E+05
1691.02 49.00 4.12E+03 2.74E+04
+ I-125 35.49 6.49 -9.25E+05 7.70E+05 7.70E+05
+ SB-125 176.33 6.89 4,.86E-01 3.04E+00 7.72E+00
427.89 29,33 -1.42E+00 3.04E+00
463.38 10.35 5.81E+00 9.55E+00
600.56 17.80 1.47E+00 4,97E+00
635.90 11.32 -1.56E-01 7.93E+00
+ SB-126 414,70 83.30 2.57E-01 4.63E-01 5.44E-01
666.33 99.60 -3.03E+00 1.02E+00
695.00 99.60 ~-3.52E-02 4,63E-01
720.50 53.80 -3.24E-01 8.78E-01
+ SN-126 87.57 37.00 7.75E+01 2.34E+00 2.34E+00
+ @ sB-127 473.00 25,00 1.00E+26 1.00E+26 1.00E+26
@ 685.00 35.70 1.00E+26 1.00E+26
@ 783.80 14.70 1.00E+26 1.00E+26
+ I-129 29.78 57.00 ~1.88E+01 2.21E+00 2.21E+00
33.60 13.20 8.63E-01 5.84E+00
39.58 7.52 ~1,73E+01 7.50E+00
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Analysis Report for ~ 1905060-01

GAS-1602
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/grams)  (pCi/grams) (pCi/grams)
+ @ I-131 284.30 6.05 1.00E+26 1.00E+26 1.00E+26
@ 364.48 81.20 1.00E+26 1.00E+26
@ 636.97 7.26 1.00E+26 1.00E+26
@ 722,89 1.80 1.00E+26 1.00E+26
+ @ TE-132 49.72 13.10 1.00E+26 1.00E+26 1.00E+26
@ 228.16 88.00 1.00E+26 1.00E+26
+ BA-133 81.00 33.00 -1.06E+00 8.12E-01 1.38E+00
302.84 17.80 1.21E-01 2.54E+00
356.01 60.00 -1.41E-01 8.12E-01
+ @ I-133 529.87 86.30 1.00E+26 1.00E+26 1.00E+26
+ @ XE-133 81.00 38.00 1.00E+26 1.00E+26 1.00E+26
+ CS~134 563.23 8.38 -3.05E+00 1.12E+00 1.27E+01
569.32 15.43 1.09E+00 7.03E+00
604.70 97.60 -6.48E-01 1.12E+00
795.84 85.40 -8.96E-02 1.54E+00
801.93 8.73 2.82E+00 1.53E+01
+ CS-135 268,24 16.00 1.32E+00 2.34E+00 2.34E+00
+ @ I-135 1131.51 22.50 1.00E+26 1.00E+26 1.00E+26
@ 1260.41 28.60 1.00E+26 1.,00E+26
@ 1678.03 9.54 1.00E+26 1.00E+26
+ @ CsS-136 153.22 7.46 1.00E+26 1.00E+26 1.00E+26
@ 163.89 4.61 1.00E+26 1.00E+26
@ 176.55 13.56 1.00E+26 1.00E+26
@ 273.65 12.66 1.00E+26 1.00E+26
@ 340.57 48,50 1.00E+26 1.00E+26
@ 818.50 99.70 1.00E+26 1.00E+26
@ 1048.07 79.60 1.00E+26 1.00E+26
@ 1235.34 19.70 1.00E+26 1.00E+26
+ cS-137 661.65 85.12 9,19E+01 1.38E+00 1.38E+00
+ LA-138 788.74 34.00 -4.58E-01 3.18E-01 1.56E+00
1435.80 66.00 1.69E-02 3.18E-01
+ CE-139 165.85 80.35 8.19E+01 7.05E+01 7.05E+01
+ @ BA-140 162.64 6.70 1.00E+26 1.00E+26 1.00E+26
@ 304.84 4,50 1.00E+26 1.00E+26
@ 423.70 3.20 1.00E+26 1.00E+26
@ 437.55 2.00 1.00E+26 1.00E+26
@ 537.32 25.00 1.00E+26 1.00E+26
+ @ LA-140 328.77 20.50 1.00E+26 1.00E+26 1.00E+26
@ 487.03 45.50 1.00E+26 1.00E+26
@ 815.85 23.50 1.00E+26 1.00E+26
@ 1596.49 95.49 1.00E+26 1.00E+26
+ CE-141 145.44 48.40 2.62E+08 5.75E+08 5.75E+08
+ @ CE-143 57.36 11.80 1.00E+26 1.00E+26 1.00E+26
e 293.26 42.00 1.00E+26 1.00E+26
@ 664.55 5.20 1.00E+26 1.00E+26
+ CE-144 133.54 10.80 -3.33E+00 2.72E+01 2.72E+01
+ PM-144 476.78 42.00 1.89E+00 2.92E+00 7.59E+00
618.01 98.60 -8.62E-02 2.92E+00
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GAS-1602
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/grams) (pCi/grams) (pCi/grams)
PM-144 696.49 99.49 8.13E-01 2.92E+00 3.02E+00
+ PM-145 36.85 21.70 -3.92E+00 1.67E+00 3.11E+00
37.36 39.70 -2.88E+00 1.67E+00
42.30 15.10 -5.13E+00 4.25E+00
72.40 2.31 -2.00E+01 1.85E+01
+ PM-146 453.90 39.94 -1.47E-01 1.71E+00 1.71E+00
735.90 14.01 -1.22E+00 4,.86E+00
747.13 13.10 -1.28E+00 5.30E+00
+ @ ND-147 91.11 28.90 1.00E+26 1.00E+26 1.00E+26
@ 531.02 13.10 1.00E+26 1.00E+26
+ @ PM-149 285.90 3.10 1.00E+26 1.00E+26 1.00E+26
+ EU-152 121.78 20.50 2.19E+01 1.61E+00 2.27E+00
244.69 5.40 2.57E+00 8.08E+00
344.27 19.13 3.19E-01 2.41E+00
778.89 9.10 -5.03E+00 6.48E+00
964.01 10.40 3.27E+00 7.74E+00
1085.78 7.22 2.44E+00 1.03E+01
1112.02 9.60 1.43E+00 8.04E+00
1407.95 14.94 2.63E-01 1.61E+00
+ GD-153 97.43 31.30 8.14E-01 1.41E+01 1.41E+01
103.18 22.20 3.95E+00 1.95E+01
+ EU-154 123.07 40.50 1.28E+01 1.02E+00 1.23E+00
723.30 19.70 1.12E+00 3.02E+00
873.19 11.50 4,04E-01 6.60E+00
996.32 10.30 ~-1.14E+00 7.75E+00
1004.76 17.90 4.91E-01 4,41E+00
1274.45 35.50 -3.23E-01 1.02E+00
+ EU~-155 86.50 30.90 1.35E+02 1.85E+00 4,08E+00
105.30 20.70 2.22E-01 1.85E+00
+ EU-156 811.77 10.40 -9.60E+19 8.09E+19 1.09E+20
1153.47 7.20 1.78E+19 1.55E+20
1230.71 8.90 -2.32E+19 8.09E+19
+ HO-166M 184.41 72.60 1.66E-02 3.98E-01 3.98E-01
280.45 29.60 =-1.04E-01 1.26E+00
410.94 11.10 =3.11E-01 4.00E+00
711.69 54.10 1.16E-01 8.73E-01
+ TM~-171 66.72 0.14 -8.23E+03 8.04E+02 8.04E+02
+ HF-172 67.35 5.31 -6.23E+01 7.56E+00 2.11E+01
125.82 11.30 -1.17E401 7.56E+00
+ @ LU-172 181.53 20.60 1.00E+26 1.00E+26 1.00E+26
@ 900.72 29.81 1.00E+26 1.00E+26
@ 1093.66 62.50 1.00E+26 1.00E+26
+ LU-173 100.72 5.24 -1.83E400 6.78E+00 1.95E+01
272.11 21.20 1.07E-01 6.78E+00
+ HF-175 343.40 84.00 -2.39E403 7.39E+03 7.39E+03
+ LU-176 88.34 13.30 1.30E+02 3.48E-01 5.22E+00
201.83 86.00 =-2.54E-02 3.48E-01
306.78 94.00 1.98E-02 4,05E-01
+ HF-181 133.02 41,70 -1,21E+06 4,.78E+06 5.42E+06
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GAS-1602
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/grams) (pCi/grams) (pCi/grams)
HF-181 345.85 17.20 2.11E+06 4.78E+06 1.97E+07
482.03 82.80 ~-1.58E+06 4.,78E+06
+ TA-182 67.75 41.20 -1.09E+03 3.70E+02 3.70E+02
1121.30 34.90 4.,71E+01 6.30E+02
1189.05 16.23 -4.05E+02 1.01E+03
1221.41 26.98 1.71E+02 5.04E+02
1231.02 11.44 -3.15E+02 1.10E+03
+ IR-192 308.46 29.68 -2.66E+03 9.60E+03 1.18E+04
468.07 48.10 -5.79E+03 9.60E+03
+ HG-203 279.19 77.30 -4.38E+05 9,.51E+05 9.51E+05
+ TL-204 374.74 94.11 5.06E-02 7.23E-01 7.23E~-01
899.15 99.16 4,00E-01 1.09E+00
911.74 91.10 1.21E+00 1.22E+00
+ BI-207 569.67 97.72 7.40E-02 4.,78E~-01 4,78E-01
1063.62 74.90 -4.98E-01 9.12E-01
+ TL-208 583.14 30.22 8.40E-01 7.08E-01 1.51E+00
860.37 4.48 -2.13E+00 1.32E+01
2614.66 35.85 9.65E-01 7.08E-01
+ BI-210M 262.00 45.00 -8.85E~-02 8.27E-01 8.27E-01
300.00 23.00 4.03E-01 1.66E+00
+ PB-210 46.50 4.25 -4.61E+401 1.71E4+01 1.71E+01
+ PB-211 404.84 2.90 -6.73E-01 1.50E+01 1.50E+01
831.96 2,90 -3.90E-01 1.93E+01
+ BI-212 727,17 11.80 1.97E+00 4.13E+00 4,13E+00
1620.62 2.75 =6.70E-01 7.42E+00
+ PB-212 238.63 44,60 3.83E-01 8.77E-01 8.77E-01
300.09 3.41 2.,72E+00 1.12E+01
+ BI~-214 609.31 46.30 5.25E-01 9.95E-01 9.95E-01
1120.29 15.10 4,84E-01 4 .,05E+00
1764.49 15.80 8.75E-01 1.39E+00
2204.22 4.98 1,13E-01 4.22E+00
+ PB-214 295.21 19.19 7.25E-01 1.11E+00 2.00E+00
351.92 37.19 -1.88E-02 1.11E+00
+ RN-219 401.80 6.50 7.44E-01 6.67E+00 6.67E+00
+ RA~223 323.87 3.88 5.16E+00 1.02E+01 1.02E+01
+ RA-224 240.98 3.95 5.92E+00 9.88E+00 9.88E+00
+ RA-225 40.00 31.00 =2.73E+20 1.19E+20 1.19E+20
+ RA-226 186.21 3.28 -2.62E+00 8.89E+00 8.89E+00
+ TH-227 50.10 8.40 1.52E+01 3.37E+00 8.78E+00
236.00 11.50 -5.33E-01 3.37E+00
256.20 6.30 -3.09E+00 5.86E+00
+ AC-228 338.32 11.40 -8.08E-01 2.47E+00 3.51E+00
911.07 27.70 1.85E+00 2.47E+00
969.11 16.60 2.24E+00 4.10E+00
+ TH~230 48.43 16.90 5.35E+00 4,.31E+00 4.,31E+00
62.85 4.60 2.29E+02 1.90E+01
67.67 0.37 =3.32E+02 1.12E+02
+ PA-231 283.67 1.60 2.73E+00 1.65E+01 2.35E+01
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GAS-1602
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCl/grams) (pCi/grams) (pCi/grams)
PA-231 302.67 2.30 7.83E-01 1.65E+01 1.65E+01
+ TH-231 25.64 14,70 4,15E+02 8.38E+00 2.84E+01
84.21 6.40 =-6.72E+01 8.38E+00
+ PA-233 311.98 38.60 3.46E+10 7.35E+10 7.35E+10
+ PA-234 131.20 20.40 =~5.86E-01 1.31E+00 1.31E+00
733.99 8.80 =3.18E+00 5.40E+00
946.00 12.00 2.56E+00 6.09E+00
+ PA-234M 1001.03 0.92 1.79E+01 7.02E+01 7.02E+01
+ TH-234 63.29 3.80 -9.27E+01 1.82E+01 1.82E+01
+ U-235 143.76 10.50 =7.62E-01 2.47E+00 2.47E+00
163.35 4,70 8.92E~-01 5.95E+00
205.31 4.70 =-2.37E+00 6.44E+00
+ NP-237 86.50 12.60 2.28E+02 6.89E+00 6.89E+00
+ @ NP-239 106.10 22.70 1.00E+26 1.00E+26 1.00E+26
@ 228.18 10.70 1.00E+26 1.00E+26
@ 277.60 14.10 1.00E+26 1.00E+26
+ AM-241 59.54 35.90 1.50E+02 3.62E+00 3.62E+00
+ AM-243 74.67 66.00 2.36E-02 5.81E-01 5.81E-01
+ CM-243 209.75 3.29 1.82E+00 2.82E+00 1.01E+01
228.14 10.60 2.38E+00 3.89E+00
277.60 14.00 2.22E-01 2.82E+00
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
? = CAUTION: MDA value is inconsistent with Currie MDA at 95% confidence level
NUCLIDE MDA REPORT
Nuclide Library Used : WOR-GAMMA 1\ApexRoot\Countroom\Library\TMA2.NLB
Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/grams) (pCi/grams)  (pCi/grams) (pCi/grams)
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GAS-1602
Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (o Ci/grams) (pCi/grams)  (pCi/grams) (pCi/grams)
BE-7 477.59 10.42 1.47E+06 1.47E+06 7.17E+05 7.26E+05
NA-22 1274.54 99.94 6.01E-01 6.01E-01 -1.89E-01 2.90E-01
NA-24 1368.53 99.99 2.23E-01 6.90E-02 6.92E-02 1.06E-01
2754.09 99.86 6.90E-02 1.92E-02 2.58E-02
AL-26 1808.65 99.76 1.79E-01 1.79E-01 1.17E-03 8.27E-02
K-40 1460.81 10.067 2.11E+00 2.11E+00 8.68E-01 1.00E+00
@ AR-41 1293.64 99.106 1.00E+26 1.00E+26 1.00E+26 1.00E+20
TI-44 67.88 94.40 4,53E-01 4,08E-01 -1.34E+00 2.25E-01
78.34 96.00 4.08E-01 -3.72E-01 2.03E-01
SC-46 889.25 98.98 1.98E+03 1.90E+03 -1.58E+03 9.76E+02
1120.51 99.90 1.90E+03 1.42E+02 9.35E+02
v-48 983.52 99.98 1.50E+18 7.59E+17 -8.74E+17 7.41E+17
1312.10 97.50 7.59E+17 1.37E+17 3.67E+17
CR-51 320.08 9.83 1.53E+11 1.53E+11 -3.84E+10 7.58E+10
MN-54 834.83 99.97 4.96E+00 4,96E+00 1.05E+00 2.45E+00
CO-56 846.75 99.96 8.56E+03 3.98E+03 -8.06E+02 4.22FE+03
1037.75 14.03 6.76E+04 -1.63E+04 3.33E+04
1238.25 67.00 7.77E+03 1.44E+03 3.77E+03
1771.40 15.51 1.69E+04 -4,86E+02 7.82E+03
2587.48 16.90 3.98E+03 -5.41E+02 1.26E+03
+ CO-57 122.06 85.51 7.77E+00 7.77E+00 8.76E+01 3.87E+00
136.48 10.60 4,67E+01 6.20E+01 2.32E+01
C0O-58 810.76 99.40 7.66E+03 7.66E+03 7.46E+02 3.78E+03
FE-59 1099.22 56.50 4,40E+06 2.63E+06 -6.41E+05 2.17E+06
1291.56 43.20 2.63E+06 -9.68E+04 1.27E+06
+ C0O-60 1173.22 * 100.00 1.91E+00 1.29E+00 1.44E+02 9.47E-01
1332.49 * 100.00 1.29E+00 1.41E+02 6.39E-01
ZN-65 1115.52 50.75 2.06E+01 2.06E+01 1.52E+01 1.02E+01
@ GA-67 93.31 35.70 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 208.95 2.24 1.00E+26 1.00E+26 1.00E+20
@ 300.22 16.00 1.00E+26 1.00E+26 1.00E+20
SE-75 121.11 16.70 6.60E+02 1.33E+02 4,37E+03 3.28E+02
136.00 59.50 1.33E+02 1.54E+02 6.57E+01
264.65 59.80 1.76E+02 2.27E+01 8.71E+01
279.53 25.20 4,15E+02 ~-1.91E+02 2.05E+02
400.65 11.40 1.07E+03 4,34E+02 5.32E+02
RB-82 776.52 13.00 1.20E+12 1.20E+12 3.02E+10 5.94E+11
RB-83 520.41 46.00 2.42E+03 2.42E+03 ~-1.18E+02 1.20E+03
529.64 30.30 3.73E+03 5.72E+02 1.84E+03
552.65 16.40 6.87E+03 2.09E+03 3.39E+03
KR-85 513.99 0.43 1.25E+02 1.25E+02 -1.50E+00 6.17E+01
SR-85 513.99 99.27 1.54E+04 1.54E+04 -1.86E+02 7.61E+03
Y-88 898.02 93.40 4,01E+02 1.65E+02 5.64E+01 1.98E+02
1836.01 99.38 1.65E+02 2.21E+02 7.89E+01
MO-93 263.06 56.72 7.75E-01 2.45E~-01 -2.48E-01 3.84E-01
684.67 99.68 5.41E-01 2.23E-01 2.67E~01
1477.11 99.08 2.455-01 9,00E-02 1.16E-01
NB~-93M 16.57 9.43 2.52E+07 2.52E+07 -4,10E+08 1.25E+07
NB-94 702.63 100.00 4,65E-01 4,65E-01 9.24E~-02 2.29E-01
871.10 100.00 6.15E-01 1.36E-01 3.04E~-01
NB-95 765.79 99.81 1.17E+08 1.17E+08 2.48E+07 5.79E+07
@ NB-95M 235.69 25.00 1.00E+26 1.00E+26 1.00E+26 1.00E+20
ZR-95 724.18 43.70 4,24E+04 3.44E+04 1.57E+04 2.09E+04
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GAS-1602

Nuclide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/grams) (pCi/grams)  (pCi/grams) (pCi/grams)
ZR-95 756.72 55.30 3.44E+04 3.44E+04 -8.25E+03 1.70E+04
@ MO-99 181.06 6.20 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 739.58 12.80 1.00E+26 1.00E+26 1.00E+20
@ 778.00 4,50 1.00E+26 1.00E+26 1.00E+20
TC-99M 140.51 89.00 2.98E-01 2.98E-01 -5.93E~03 1.48E-01
RU-103 497.08 89.00 1.44E+07 1.44E+07 ~-5.04E+06 7.14E+06
RU-106 621.84 9.80 2,86E+01 2.86E+01 7.45E+00 1.41E+01
AG-108M 433.93 89.90 5.27E~01 5.06E-01 -1.25E-03 2.61E-01
614.37 90.40 5.06E~-01 -1.72E-01 2.50E-01
722.95 90.50 5.38E-01 8.22E-02 2.65E-01
+ CD-109 88.03 3.72 1.00E+02 1.00E+02 3.31E+03 4,99E+01
AG-110M 657.75 93.14 2.16E+01 1.37E+01 7.02E+00 1.08E+01
677.61 10.53 6.40E+01 -3.71E+01 3.16E+01
706.67 16.46 4,20E+01 -6.73E-02 2.07E+01
763.93 21.98 3.43E+01 7.84E+00 1.69E+01
884.67 21.98 4,23E+01 -4.69E+00 2.09E+01
1384.27 23.94 1.37E+01 3.29E+00 6.52E+00
CD-113M 263.70 0.02 1.85E+03 1.85E+03 2.91E+02 9,17E+02
SN-113 255.12 1.93 6.83E+03 2.41E+02 4,04E+03 3.39E+03
391.69 64.90 2.41E+02 2.15E4+02 1.19E+02
TE-123M 159.00 84.10 8.90E+01 8.90E+01 -5.44E+01 4,41FE+01
SB-124 602.71 97.87 3.45E+04 2.74E+04 -3.09E+03 1.70E+04
645,85 7.26 4,91E+05 -5.38E+04 2.42E+05
722.78 11.10 3.24E+05 4,94E+04 1.60E+05
1691.02 49,00 2.74E+04 4,12E+03 1.27E+04
I-125 35.49 6.49 7.70E+05 7.70E+05 -9.25E+05 3.82E+05
SB-125 176.33 6.89 7.72E+00 3.04E+00 4,.86E-01 3.83E+00
427.89 29.33 3.04E+00 -1.42E+00 1.50E+00
463.38 10.35 9.55E+00 5.81E+00 4,73E+00
600.56 17.80 4,97E+00 1.47E+00 2.45E+00
635.90 11.32 7.93E+00 -1.56E-01 3.91E+00
SB-126 414.70 83.30 5.44E-01 4.63E-01 2.57E-01 2.69E-01
666.33 99.60 1.02E+00 -3.03E+00 5.05E-01
695.00 99.60 4.63E-01 -3.52E-02 2.28E-01
720.50 53.80 8.78E-01 -3.24E-01 4 ,33E-01
+ SN-126 87.57 37.00 2.34E4+00 2.34E+00 7.75E+01 1.17E+00
@ sp-127 473.00 25.00 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 685.00 35.70 1.00E+26 1.00E+26 1.00E+20
@ 783.80 14.70 1.00E+26 1.00E+26 1.00E+20
I-129 29.78 57.00 2.21E+00 2.21E+00 -1.88E+01 1.10E+00
33.60 13.20 5.84E+00 8.63E-01 2.90E+00
39.58 7.52 7.50E+00 -1.73E+01 3.72E+00
@ 1-131 284.30 6.05 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 364.48 81.20 1.00E+26 1.00E+26 1.00E+20
@ 636.97 7.26 1.00E+26 1.00E+26 1.00E+20
@ 722.89 1.80 1.00E+26 1.00E+26 1.00E+20
@ TE-132 49,72 13.10 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 228.16 88.00 1.00E+26 1.00E+26 1.00E+20
BA-133 81.00 33.00 1.38E+00 8.12E-01 -1.06E+00 6.87E-01
302.84 17.80 2.54E+00 1.21E-01 1.26E+00
356.01 60.00 8.12E-01 -1.41E-01 4,02E-01
@ T-133 529.87 86.30 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ XE-133 81.00 38.00 1.00E+26 1.00E+26 1.00E+26 1.00E+20
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Analysis Report for ~ 1905060-01

GAS-1602
Nuclide Energy Yield(%) Line MDA Nuclide VIDA Activity Dec. Level
Name (keV) (pCi/grams) (pCi/grams)  (pCi/grams) (pCi/grams)
CS-134 563.23 8.38 1.27E+01 1.12E+00 -3.05E+00 6.29E+00
569.32 15.43 7.03E+00 1.09E+00 3.47E+00
604.70 97.60 1.12E+00 -6.48E-01 5.55E-01
795.84 85.40 1.54E+00 -8.96E-02 7.59E-01
801.93 8.73 1.53E+01 2.82E+00 7.57E+00
CS-135 268.24 16.00 2.34E+00 2.34E+00 1.32E+00 1.16E+00
@ 1-135 1131.51 22.50 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 1260.41 28.60 1.00E+26 1.00E+26 1.00E+20
@ 1678.03 9.54 1.00E+26 1.00E+26 1.00E+20
@ Cs-136 153.22 7.46 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 163.89 4,601 1.00E+26 1.00E+26 1.00E+20
@ 176.55 13.56 1.00E+26 1.00E+26 1.00E+20
@ 273.65 12.66 1.00E+26 1.00E+26 1.00E+20
@ 340.57 48.50 1.00E+26 1.00E+26 1.00E+20
@ 818.50 99.70 1.00E+26 1.00E+26 1.00E+20
@ 1048.07 79.60 1.00E+26 1.00E+26 1.00E+20
@ 1235.34 19.70 1.00E+26 1.00E+26 1.00E+20
+ CS-137 661.65 85.12 1.38E+00 1.38E+00 9.19E+01 6.84E-01
LA-138 788.74 34.00 1.56E+00 3.18E-01 -4 ,.58E-01 7.69E-01
1435.80 66.00 3.18E-01 1.69E-02 1.50E-01
+ CE-~139 165.85 80.35 7.05E+01 7.05E+01 8.19E+01 3.50E+01
@ BA-140 162.64 6.70 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 304.84 4,50 1.00E+26 1.00E+26 1.00E+20
@ 423.70 3.20 1.00E+26 1.00E+26 1.00E+20
@ 437.55 2.00 1.00E+26 1.00E+26 1.00E+20
@ 537.32 25.00 1.00E+26 1.00E+26 1.00E+20
@ LA-140 328.77 20.50 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 487.03 45.50 1.00E+26 1.00E+26 1.00E+20
@ 815.85 23.50 1.00E+26 1.00E+26 1.00E+20
@ 1596.49 95.49 1.00E+26 1.00E+26 1.00E+20
CE-141 145.44 48.40 5.75E+08 5.75E+08 2.62E+08 2.85E+08
@ CE-143 57.36 11.80 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 293.26 42.00 1.00E+26 1.00E+26 1.00E+20
@ 664.55 5.20 1.00E+26 1.00E+26 1.00E+20
CE-144 133.54 10.80 2.72E+01 2.72E+01 -3.33E+00 1.35E+01
PM-144 476.78 42.00 7.59E+00 2.92E+00 1.89E+00 3.76E+00
618.01 98.60 2.92E+00 -8.62E-02 1.44E+00
696.49 99.49 3.02E+00 8.13E-01 1.49E+00
PM-145 36.85 21.70 3.11E+00 1.67E+00 -3.92E+00 1.54E+00
37.36 39.70 1.67E+00 -2.88E+00 8.28E-01
42.30 15.10 4,25E+00 -5.13E+00 2.11E+00
72.40 2.31 1.85E+01 -2.00E+01 9.18E+00
PM~-146 453.90 39.94 1.71E+00 1.71E+Q0 -1.47E~-01 8.45E-01
735.90 14.01 4,86E+00 -1.22E+00 2.40E+00
747.13 13.10 5.30E+00 -1.28E+00 2.61E+00
@ ND-147 91.11 28.90 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 531.02 13.10 1.00E+26 1.00E+26 1.00E+20
@ PM~149 285.90 3.10 1.00E+26 1.00E+26 1.00E+26 1.00E+20
EU-152 121.78 20.50 2.27E+00 1.61E+Q0 2.19E+01 1.13E+00
244.69 5.40 8.08E+00 2.57E+00 4,.01E+00
344.27 19.13 2.41E+00 3.19E-01 1.19E+00
778.89 9.10 6.48E+00 -5.03E+00 3.20E+00
964.01 10.40 7.74E+00 3.27E+00 3.82E+00
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GAS-1602
Nuclide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/grams) (pCi/grams)  (pCi/grams) (pCi/grams)
EU-152 1085.78 7.22 1.03E+01 1.61E+00 2.44E+00 5.06E+00
1112.02 9.60 8.04E+00 1.43E+00 3.86E+00
1407.95 14.94 1.61E+00 2.63E-01 7.62E-01
GD~153 97.43 31.30 1.41E+01 1.41E+01 8.14E-01 7.00E+00
103.18 22.20 1.95E+01 3.95E+00 9.67E+00
EU-154 123.07 40.50 1.23E+00 1.02E+00 1.28E+01 6.13E-01
723,30 19.70 3.02E+00 1.12E+00 1.48E+00
873.19 11.50 6.60E+00 4,04E-01 3.26E+00
996.32 10.30 7.75E+00 ~1.14E+00 3.82E+00
1004.76 17.90 4.41E+00 4.91E-01 2.17E+00
1274.45 35.50 1.02E+00 ~3.23E-01 4,%4E-01
+ EU-155 86.50 30.90 4,08E+00 1.85E+00 1.35E+02 2.03E+00
105.30 20.70 1.85E+00 2.22E-01 9.16E-01
EU-156 811.77 10.40 1.09E+20 8.09E+19 -9,60E+19 5.40E+19
1153.47 7.20 1.55E+20 1.78E+19 7.62E+19
1230.71 8.90 8.09E+19 -2.32E+19 3.92E+19
HO-166M 184.41 72,60 3.98E-01 3.98E-01 1.66E-02 1.97E-01
280.45 29.60 1.26E+00 -1,04E-01 6.26E-01
410.94 11.10 4 ,.00E+00 -3.11E-01 1.98E+00
711.69 54.10 8.73E-01 1.16E-01 4.,31E-01
T™-171 66.72 0.14 8.04E+02 8.04E+02 -8.23E+03 4.00E+02
HE-172 67.35 5.31 2.11E+01 7.56E+00 -6.23E+01 1.05E+01
125.82 11.30 7.56E+00 -1.17E+01 3.75E+00
@ LU-172 181.53 20.60 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 900.72 29.81 1.00E+26 1.00E+26 1.00E+20
@ 1093.66 62.50 1.00E+26 1.00E+26 1.00E+20
LU-173 100.72 5.24 1.95E+01 6.78E+00 -1.83E+00 9.66E+00
272.11 21.20 6.78E+00 1.07E-01 3.36E+00
HF-175 343.40 84.00 7.39E+03 7.39E+03 -2.39E+03 3.66E+03
LU-176 88.34 13.30 5.22E+00 3.48E-01 1.30E+02 2.60E+00
201.83 86.00 3.48E-01 -2.54E-02 1.72E-01
306.78 94,00 4,05E-01 1.98E-02 2.01E-01
HE-181 133.02 41,70 5.42E+06 4,78E+06 -1.21E+06 2.69E+06
345,85 17.20 1.97E+07 2.11E+06 9.74E+06
482.03 82.80 4.78E+06 -1.58E+06 2.36E+06
TA-182 67.75 41.20 3.70E+02 3.70E+02 -1.09E+03 1.84E+02
1121.30 34,90 6.30E+02 4,71E+01 3.10E+02
1189.05 16.23 1.01E+03 -4 ,05E+02 4,.93E+02
1221.41 26.98 5.04E+02 1.71E+02 2.45E+02
1231.02 11.44 1.10E+03 -3.15E+02 5.32E+02
IR-192 308.46 29.68 1.18E+04 9.60E+03 -2.66E+03 5.87E+03
468.07 48.10 9.60E+03 -5.79E+03 4,75E+03
HG-203 279.19 77.30 9.51E+05 9.51E+405 -4 ,38E+05 4,71E+05
TL-204 374.74 94,11 7.23E-01 7.23E-01 5.06E-02 3.58E-01
899.15 99.16 1.09E+00 4.00E-01 5.40E-01
911.74 91.10 1.22E+00 1.21E+00 6,05E~01
BI-207 569.67 97.72 4,78E-01 4.78E-01 7.40E-02 2.36E-01
1063.62 74,90 9.12E-01 -4 ,98E-01 4,.50E-01
TL-208 583.14 30.22 1.51E+00 7.08E-01 8.40E-01 7.44E-01
860.37 4,48 1.32E+01 -2.13E+00 6.51E+00
2614.66 35.85 7.08E-01 9.65E-01 3.31E-01
BI-210M 262.00 45,00 8.27E~01 8.27E~01 -8.85E-02 4,10E-01
300.00 23.00 1.66E+00 4,03E-01 8.25E-01
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Analysis Report for  1805060-01

GAS-1602
Nuclide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/grams) (pCi/grams)  (pCi/grams) (pCi/grams)
PB-210 46.50 4.25 1.71E+01 1.71E+01 -4.61E+01 8.49E+00
PB-211 404.84 2.90 1.50E+01 1.50E+01 -6.73E-01 7.43E+00
831.96 2.90 1.93E+01 -3.90E-01 9.52E+00
BI-212 727.17 11.80 4.13E+00 4,13E+00 1.97E+00 2.03E+00
1620.62 2.75 7.42E+00 -6.70E-01 3.48E+00
PB-212 238.63 44,60 8.77E-01 8.77E-01 3.83E-01 4.35E-01
300.09 3.41 1.12E+01 2.72E+00 5.57E+00
BI-214 609.31 46.30 9.95E-01 9.95E-01 5.25E~-01 4,91E-01
1120.29 15.10 4,05E+00 4,84E~01 1.99E+00
1764.49 15.80 1.39E+00 8.75E~01 6.56E-01
2204.22 4.98 4,22E+00 1.13E~01 1.96E+00
PB-214 295.21 19.19 2.00E+00 1.11E+00 7.25E-01 9.89E-01
351.92 37.19 1.11E+00 -1.89E-02 5.51E-01
RN-219 401.80 6.50 6.67E+00 6.67E+00 7.44E-01 3.30E+00
+ RA~223 323.87 3.88 1.02E+01 1.02E+01 5.16E+00 5.05E+00
RA~224 240.98 3.95 9.88E+00 9.88E+00 5.92E+00 4.90E+00
RA-225 40.00 31.00 1.19E+20 1.19E+20 -2.73E+20 5.89E+19
RA-226 186.21 3.28 8.89E+00 8.89E+00 -2.62E+00 4,41E+00
TH-227 50.10 8.40 8.78E+00 3.37E+00 1.52E+01 4,37E+00
236.00 11.50 3.37E+00 -5.33E-01 1.67E+00
256.20 6.30 5.86E+00 -3.09E+00 2.91E+00
AC-228 338.32 11.40 3.51E+00 2.47E+00 -8.08E-01 1.74E+00
911.07 27.70 2.47E+00 1.85E+00 1.22E+00
969.11 16.60 4.10E+00 2.24E4+00 2.02E+00
TH-230 48,43 16.90 4,31E+00 4.,31E+00 5.35E+00 2.15E+00
62.85 4.60 1.90E+01 2.29E+02 9.47E+00
67.67 0.37 1.12E+02 -3.32E+02 5.59E+01
PA-231 283.67 1.60 2.35E+01 1.65E+01 2.73E+00 1.16E+01
302.67 2.30 1.65E+01 7.83E-01 8.18E+00
TH-231 25.64 14.70 2.84E+01 8.38E+00 4,15E+02 1.42E+01
84.21 6.40 8.38E+00 -6.72E+01 4.,17E+00
PA-233 311.98 38.60 7.35E+10 7.35E+10 3.46E+10 3.64E+10
PA-234 131.20 20.40 1.31E+00 1.31E+00 -5.,86E-01 6.49E~01
733.99 8.80 5.40E+00 ~3.18E+00 2.66E+00
946.00 12.00 6.09E+00 2.56E+00 3.01E+00
PA-234M 1001.03 0.92 7.02E+01 7.02E+01 1.79E+01 3.46E+01
TH-234 63.29 3.80 1.82E+01 1.82E+01 -9.27E+01 9.05E+00
U-235 143.76 10.50 2.47E+00 2.47E+00 -7.62E-01 1.22E+00
163.35 4.70 5.95E+00 8.92E-01 2.95E+00
205.31 4.70 6.44E+00 -2.37E+00 3.19E+00
+ NP-237 86.50 12.60 6.89E+00 6.89E+00 2.28E+02 3.43E+00
@ NP-239 106.10 22.70 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 228.18 10.70 1.00E+26 1.00E+26 1.00E+20
@ 277.60 14.10 1.00E+26 1.00E+26 1.00E+20
AM-241 59.54 35.90 3.62E+00 3.62E+00 1.50E+02 1.81E+00
AM=~243 74.67 66.00 5.81E-01 5.81E-01 2.36E-02 2.89E-01
CM-243 209.75 3.29 1.01E+01 2.82E+00 1.82E+00 5.01E+00
228.14 10.60 3.8%E+00 2.38E+00 1.93E+00
277.60 14.00 2.82E+00 2.22E~01 1.40E+00
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+
(]

Nuclide identified during the nuclide identification

* = Energy line found in the spectrum

= MDA value not calculated

Half-life too short to be able to perform the decay correction

® v
1

No Action Level results available for reporting purposes.

DATA REVIEW COMMENTS REPORT

Creation Date Comment User

No Data Review Comments Entered.
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Sample Title:

6/3/2019

DATA

GAS-1602

Elapsed Live time:
Elapsed Real Time:

1800
1826

9:27:30 AM

REPORT

* Kk koK ok

Page 1

Channel | ------ | == |- |- |- | = | == | e |

1:
9.
17:
25:
33:
47
49;
57:
65:
73:
81l:
89:
97:
105:
113:
121:
129:
137:
145:
153:
161:
169:
177:
185:
193:
201:
209:
217:
225
233:
241:
249:
257:
265:
273:
281:
289:
297:
305:
313:
321:
329:
337:
345:
353;
361:

0

0

5
14607
1582
1489
4133
10633
2678
1984
2066
8578
1008
1093
1049
2393
994
1071
829
840
832
802
818
824
858
810
834
866
860
756
799
698
711
666
622
622
606
607
549
574
548
506
532
474
578
497

0

0
130
10300
1399
1584
4555
16318
2300
1976
2164
6585
1092
1028
969
2725
971
1067
814
835
842
836
759
853
842
823
904
929
869
806
780
656
679
633
592
618
613
607
559
571
575
537
547
523
534
500

0

0
5658
6287
1262
1786
4861
21739
2228
2050
2256
3960
1061
1056
1074
2650
964
1026
850
904
854
802
793
851
849
825
836
878
849
874
807
676
677
660
626
584
570
578
506
517
542
532
507
525
488
515

0

0
11325
3741
1265
1873
5005
22945
2236
2039
2547
2421
1104
950
1074
2178
950
886
885
836
873
753
783
899
808
829
922
855
865
825
755
737
633
670
601
632
598
581
576
546
565
537
519
571
500
463

0

0
18093
2354
1253
2148
5116
19027
2168
2096
3425
1563
987
1016
1090
1582
987
892
823
801
960
790
790
855
860
806
850
915
817
835
755
679
685
632
608
630
585
568
563
530
518
505
529
525
567
519

0

0
227764
1667
1259
2533
5487
12451
2105
2061
5270
1235
1025
1006
1154
1262
958
865
780
855
948
798
803
900
825
854
829
875
871
840
747
681
690
661
589
600
596
575
592
570
528
568
514
511
474
466

0

0
23197
1651
1247
2901
5842
7014
1996
2051
7641
1155
1026
1008
1388
946
1034
873
824
822
944
800
809
877
832
861
875
882
854
846
721
662
663
678
604
554
598
559
556
501
491
532
538
538
476
485

0

1
19246
1560
1319
3566
7325
3923
1964
2014
9212
1146
997
1062
1715
1043
1069
904
875
790
934
796
899
851
838
794
908
874
809
873
752
661
622
604
599
594
589
563
540
528
536
585
537
599
487
480
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369: 536 472 482 520 505 509 487 516
Sample Title: GAS-1602
Channel|-=---- | === | === | === | m===——- | === | ==~—=== | === |
377: 465 490 525 495 503 488 564 494
385: 516 497 472 504 522 504 536 522
393: 518 532 522 469 500 504 486 485
401: 462 496 487 515 472 463 470 484
409: 492 497 469 520 482 486 518 508
417: 502 523 533 446 483 472 490 509
425: 525 500 503 466 479 487 471 514
433: 516 503 512 487 503 511 518 496
441 489 505 535 535 506 461 523 526
449: 530 513 514 511 529 526 502 486
457 506 522 495 509 546 532 538 566
465: 522 519 516 487 542 472 538 545
473 510 476 552 502 490 486 471 441
481: 433 454 431 428 388 407 430 410
489: 388 378 393 388 410 387 391 390
497 351 372 352 383 365 392 355 375
505: 364 364 364 381 415 409 398 391
513: 365 368 345 345 347 332 335 330
521: 354 310 331 347 327 329 345 322
529: 342 366 302 333 331 341 320 326
537: 308 315 340 370 300 298 308 313
545: 295 322 299 307 310 305 328 328
553: 288 297 333 293 281 309 293 283
561: 287 311 302 281 269 287 269 315
569: 294 302 283 307 277 281 309 297
577: 262 264 289 270 293 312 297 305
585: 315 303 295 278 298 295 322 260
593: 251 291 264 291 275 290 285 300
601: 287 281 276 263 249 287 262 288
609: 277 295 315 293 261 269 269 257
617: 261 276 256 265 257 250 276 269
625: 249 226 256 270 269 274 253 276
633: 295 279 285 247 266 248 244 268
641: 269 278 320 303 239 291 235 285
649: 274 274 287 264 264 282 300 353
657: 517 1126 2376 4468 6263 7031 5700 3804
665: 2011 1047 570 417 342 296 273 268
673: 269 253 245 209 225 245 227 253
681: 213 220 252 240 241 250 197 222
689: 214 209 229 233 216 226 247 245
697: 206 245 243 245 241 225 235 224
705: 224 226 230 196 224 266 227 223
713: 234 228 233 243 242 224 208 244
721: 216 250 225 241 235 240 260 2271
729: 232 248 200 239 238 228 192 229
737 256 250 261 234 247 241 235 231
745 250 248 221 250 223 256 252 254
753: 256 252 243 224 206 223 249 248
761: 273 230 214 231 246 219 262 227
769: 238 225 248 234 246 246 266 227
777 252 222 245 251 237 255 247 289
785: 251 262 247 246 246 256 236 267
793: 255 249 273 229 269 239 257 252



Channel Data Report

801:

262

255

Sample Title:

275

Page 3

2777

Channel | -—=~~-- | === | === | === | === | === | === | ——==—— |

809:

817:
825:
833:
841:
849
857:
865:
873:
881:
889:
897:
905:
913:
921:
929:
937:
945:
953
961:
969:
977:
985:
993:
1001:
1009:
1017:
1025:
1033:
1041:
1049:
1057:
1065:
1073:
1081:
1089:
1097:
1105:
1113:
1121:
1129:
1137:
1145:
1153:
11le1l:
1169:
1177
1185:
1193:
1201:
1209:
1217:
1225:

6/3/2019
279 245
GAS-1602

240 250
260 268
260 251
283 271
274 258
267 281
272 259
289 291
277 272
282 299
292 281
332 315
291 329
330 302
362 334
348 349
319 355
323 361
338 348
327 305
291 294
260 273
256 275
281 252
223 242
242 230
233 254
230 250
236 245
251 242
255 234
248 230
231 261
231 233
220 216
224 247
256 231
262 238
233 216
157 175
144 155
141 159
141 140
155 149
150 132
2784 4516
321 220
114 82
89 79
87 78
63 64
55 69
51 52

9:27:30 AM
267 234
2601 276
289 266
231 245
250 291
286 270
282 294
287 251
264 2772
308 280
320 272
311 302
306 323
314 326
289 325
347 338
348 350
360 350
348 339
388 335
304 320
285 254
255 264
289 238
255 256
245 250
201 225
244 230
225 245
255 208
278 267
257 255
243 233
253 231
215 243
229 202
272 226
252 236
225 237
225 211
160 159
180 147
145 165
136 127
131 136
109 159

5680 5353
174 149

84 96

75 77

53 73

54 75

71 o7

34 53



Channel Data Report 6/3/2019 9:27:30 AM Page 4

1233: 57 53 58 55 44 54 62 57
Sample Title: GAS-1602
Channel|------ | —————== | ~———=== | —————=- [ ~————== | —————=- [—————=- | —— == I
1241: 46 55 42 50 47 50 42 41
1249: 40 37 46 41 27 39 30 37
1257: 42 40 29 38 32 47 37 39
1265: 47 21 46 40 28 29 49 35
1273: 40 39 39 34 27 35 44 34
1281: 32 39 42 40 30 40 36 34
1289: 45 34 25 35 42 35 42 32
1297: 46 38 27 41 33 33 32 31
1305: 37 30 33 33 36 44 38 32
1313: 44 34 45 36 44 36 47 41
1321: 33 40 51 46 50 72 144 368
1329: 985 2136 3652 4878 4858 3796 2405 1284
1337: 584 256 156 85 58 54 35 26
1345: 29 16 19 24 17 14 19 24
1353: 19 20 14 22 15 18 14 11
1361: 19 9 16 13 15 19 13 19
1369: 20 23 16 15 20 13 24 23
1377: 14 12 14 18 12 21 14 17
1385: 21 16 18 13 16 17 15 19
1393: 13 16 8 14 20 13 17 9
1401: 17 17 18 14 15 17 20 19
1409: 14 12 8 13 12 14 10 14
1417 22 10 17 8 13 11 17 11
1425: 15 17 17 8 11 18 14 16
1433: 13 10 17 14 14 15 19 12
14471; 15 15 12 9 9 11 11 18
1449; 16 16 10 15 17 12 13 18
1457 11 14 16 19 21 18 14 13
1465: 16 9 12 12 13 15 12 12
1473: 14 19 13 15 17 10 8 11
1481: 10 9 14 17 11 20 11 14
1489: 11 10 7 14 16 15 15 16
1497: 15 12 13 16 16 13 13 12
1505: 18 14 9 11 14 17 14 10
1513: 9 16 14 12 16 10 13 17
1521: 9 13 14 18 13 14 8 21
1529: 8 12 16 16 9 20 8 6
1537: 16 9 12 13 9 8 13 11
1545: 9 13 4 11 12 6 21 11
1553: 15 11 14 18 21 10 5 16
1561: 10 11 6 11 13 13 12 14
1569: 21 7 17 12 11 11 8 11
1577: 15 6 16 12 10 8 6 13
1585: 12 11 4 17 16 15 10 14
1593: 21 18 13 13 12 6 13 9
1601: 4 11 12 17 10 3 8 15
1609: 8 11 12 9 6 14 16 10
1617: 14 10 14 11 9 11 13 12
1625: 11 13 17 10 11 12 8 10
1633: 10 9 9 5 13 12 7 7
1641: 13 10 10 10 12 12 9 11
1649: 12 11 1 12 10 13 13 13
1657: 11 7 10 8 12 11 15 6

0061
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1665: 10 5 7 4 5 13 8 9
Sample Title: GAS-1602
Channel|------ | —————== | ——————- | —— = | === [ ~————=- f——————- | —=—=—== |
1673: 8 7 7 14 10 4 10 6
1681: 5 7 5 8 7 8 5 9
1689: 6 9 6 7 12 8 7 9
1697: 11 8 8 11 10 6 12 9
1705: 6 9 7 6 7 8 7 10
1713: 9 5 10 14 12 12 5 10
1721: 5 5 12 6 5 12 12 9
1729: 7 6 9 6 6 10 10 10
1737: 6 9 11 7 5 5 6 10
1745; 8 7 8 5 10 5 14 7
1753: 4 4 9 5 11 7 8 5
1761: 10 16 9 18 11 15 10 4
1769: 6 10 9 9 6 8 6 12
1777 3 6 5 12 11 3 10 7
1785: 10 8 11 6 13 5 12 11
1793: 9 4 7 6 8 13 11 14
1801: 9 4 9 4 6 7 3 14
1809: 6 9 1 11 11 7 6 11
1817: 5 5 5 10 6 8 9 3
1825: 8 5 8 11 7 10 9 8
1833: 16 19 31 23 18 22 12 14
1841: 5 9 9 13 13 9 8 6
1849: 5 9 10 2 3 4 5 5
1857: 8 8 6 7 6 7 6 8
1865: 5 5 5 11 7 9 10 8
1873: 11 8 5 7 14 7 7 5
1881: 12 8 4 5 14 10 7 9
1889: 6 6 6 7 9 5 9 9
1897: 5 5 6 7 9 5 4 8
1905: 7 15 7 5 11 9 5 9
1913: 6 4 2 6 6 9 5 8
1921: 12 6 8 6 8 11 2 3
1929: 6 4 8 8 7 4 11 12
1937: 8 8 6 5 13 8 6 4
1945; 8 4 5 7 7 7 7 5
1953: 7 2 8 6 7 15 5 6
1961: 9 5 6 8 3 6 9 5
1969: 3 7 8 6 4 7 11 9
1977: 6 7 2 9 8 11 5 8
1985: 10 10 12 3 7 8 4 10
1993: 5 12 8 5 7 5 4 7
2001: 10 10 6 8 7 7 9 8
2009: 8 9 5 7 8 8 13 8
2017: 9 3 5 7 7 7 5 9
2025: 4 4 10 5 7 5 9 9
2033: 4 6 9 10 4 12 7 3
2041 : 5 7 7 9 10 5 2 11
2049: 6 7 5 6 5 7 6 8
2057 : 3 6 8 9 11 4 10 8
2065: 6 8 7 2 8 5 5 4
2073 4 7 7 4 6 7 4 8
2081: 3 4 6 7 5 3 4 8
2089: 7 13 7 5 3 5 6 4
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2097:

GAS-1602

Sample Title:
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— — — — O
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— <
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— — — [QV]
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2145:
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2185:
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2249:
2257:
2265:
2273
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2289
2297:
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2313:
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2337
2345:
2353:
2361:
2369:
2377
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2529:

GAS-1602

Sample Title:

O101100108000OOOOOOOOOOOlOlOOOlOOlOOOOOOOOOOOOOOOllOl

OZOOOlOOOOOOlOOOOOO0000100000000001000OOOOOlOOllOlOOO
—

O11000OOOOlOOOOOOOOOOOOOO0000100lOOlOOOOOOOOOOOOOOOOO
N

OOl1000OOl3011010210000100011000001101000100000000000

—

11000l10061000OO2001000lOOOOOlOOOOOOOOlOOOlOOOOOOOOOO

OOOOOOOl141012000OO1000100000001000OOOOOOOOOOOOOOOOOO

OO101100002100101000O1000OO1000OOOOOOOlOOOOOOOOOOlOOO

OlOOOOOOOO5000OOOOO001000OOOOOOOOOOOOOOOOOOOllOOOOOOO

2537:
2545:
2553:
2501:
2569:
2577
2585:
2593:
2601:
2609:
20617:
2625:
2633:
2641:
2649:
2657
2665:
2673
2681:
2689:
2697:
2705:
2713:
2721
2729:
2737
2745
2753:
2761:
2769:
2777
2785:
2793:
2801:
28009:
2817:
2825:
2833:
2841:
2849:
2857:
2865:
2873:
2881:
2889:
2897
2905
2913:
2921:
2929:
2937:
2945:
2953

I

1

|

l

|

1

|

|

I

I

!

1

|

|

I

!

1

I

I

|

I

|

1

|

1

|

1

i

|

|

I

I

|

1

1

|

|

I

|

|

I

!

I

|

1

1

|

|

|

I

i

I

i

|

I
l

O

c

c

]
e
@]

0064



8

Page

9:27:30 AM

6/3/2019

Channel Data Report

2961:

GAS-1602

Sample Title:
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3393:

GAS-1602

Sample Title:
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GAS-1602
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6/3/2019  8:56:48AM

== Apex-Gamma

1905060-02
BLANK

Analysis Report for

Page 1 of 22

Wy

LY¥°

W

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry

Live Time

Real Time

Dead Time

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On

Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

: 1905060-02
: BLANK
: SOIL

: 7.834E+02 grams
. Countroom

: 6/3/2019 3:31:20PM
. 6/3/2019 7:56:34AM

1 GAS-1802 pCi

: Administrator

: GE4

. GAS-1802

: 3600.0 seconds
: 3605.9 seconds

: 016 %

0 250

1 1-4096

1 9-4096

: 1.000FWHM

: 2/24/2018
: 6/16/2018

: 82498

PEAK-TO-TOTAL CALIBRATION REPORT

Peak-to-Total Efficiency Calibration Equation

f({g/m

0069



6/3/2019  8:56:48AM Page 2 0f 22
Analysis Report for ~ 1905060-02

BLANK
PEAK LOCATE REPORT
Peak Locate Performed on : 6/3/2019 8:56:41AM
Peak Locate From Channel 1
Peak Locate To Channel : 4096
Peak Search Sensitivity 1 2.50
Peak No. Energy (keV) Centroid Channel Centroid Uncertainty Peak Significance
1 76.84 75.94 0.0000 0.00
2 93.47 92.57 0.0000 0.00
3 353.66 352.98 0.0000 0.00
4 362.94 362,27 0.0000 0.00
5 618.20 617.76 0.0000 0.00
6 683.61 683.22 0.0000 0.00
7 696.97 696.59 0.0000 0.00
8 733.18 732,84 0.0000 0.00
9 752.87 752.55 0.0000 0.00
10 804.25 803.97 0.0000 0.00
11 926,94 926.79 0.0000 0.00
12 1035.36 1035.32 0.0000 0.00
13 1618.14 1618.75 0.0000 0.00

? = Adjacent peak noted
Errors quoted at 2.000sigma

0070



6/3/2019  8:56:48AM Page 3 of 22
Analysis Report for ~ 1905060-02
BLANK
Peak Analysis Performed on : 6/3/2019 8:56:41AM
Peak Analysis From Channel : 1
Peak Analysis To Channel . 4096
Peak Energy ROI ROI Peak Net Peak Net Area  Continuum FWHM
No. (keV) start end Centroid Area Uncertainty Counts (keV)
1 76.84 72 - 80 75.94 4,75E+01 38.04 1.93E+02 4,17
2 93.47 88 - 98 92.57 1.00E+02 46.61 2.36E+02 3.08
3 353.66 348 - 357 352.98 3.51E+01 20.40 3.79E+01 5.88
4 362.94 358 - 367 362.27 2.46E+01 17.61 3.09E+01 6.80
5 618.20 614 - 621 617.76 1.38E+01 13.27 2.03E+01 2.76
6 683.61 680 - 686 683.22 8.00E+00 10.44 1.40E+01 3.23
7 696.97 694 - 699 696.59 8.50E+00 11.22 1.90E+01 1.28
8 733.18 728 - 741 732.84 1.80E+01 14.07 1.40E+01 3.58
9 752.87 748 - 756 752.55 1.05E+01 11.35 1.30E+01 2.90
10 804.25 799 - 808 803.97 1.74E+01 11.75 9.27E+00 5.01
11 926.94 922 - 929 926.79 6.00E+00 8.49 8.00E+00 1.28
12 1035.36 1032 - 1038 1035.32 8.18E+00 8.28 5.64E+00 2.88
13 1618.14 1615- 1622 1618.75 8.00E+00 5.66 0.00E+00 1.00
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
Peak Analysis Performed on : 6/3/2019 8:56:41AM
Peak Analysis From Channel 01
Peak Analysis To Channel 4096
Peak Energy ROI ROI Net Peak Net Area Continuum Critical
No. (keV) start end Area Uncertainty Counts Level
1 76.84 72 - 80 4,75E+01 38.04 1.93E+02 2.91E+01
2 93.47 88 - 98 1.00E+02 46.01 2.36E+02 3.46E+01

0071



6/3/2019  8:56:48AM Page 4 of 22
Analysis Report for ~ 1905060-02
BLANK

Peak Energy ROI ROI Net Peak Net Area Continuum Critical
No. (keV) start end Area Uncertainty Counts Level
3 353.66 348 - 357 3.51E+01 20.40 3.79E+01 1.36E+01

4 362.94 358 - 367 2.46E+01 17.61 3.09E+01 1.20E+01

5 618.20 614 - 621 1.38E+01 13.27 2.03E+01 9.03E+00

6 683.61 680 - 686 8.00E+00 10.44 1.40E+01 7.21E+00

7 696.97 694 - 699 8.50E+00 11.22 1.90E+01 7.88E+00

8 733.18 728 - 741 1.80E+01 14.07 1.40E+01 9.23E+00

9 752.87 748 - 756 1.05E+01 11.35 1.30E+01 7.66E+00

10 804.25 799 - 808 1.74E+01 11.75 9.27E+00 6.81E+00
11 926.94 922 - 929 6.00E+00 8.49 8.00E+00 5.70E+00
12 1035.36 1032 - 1038 8.18E+00 8.28 5.64E+00 4,92E+00
13 1618.14 1615~ 1622 8.00E+00 5.66 0.00E+00 0.00E+00

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma

PEAK WITH NID REPORT

Peak Analysis Performed on

Tentative NID Library

. 6/3/2019 8:56:41AM

Peak Analysis From Channel 01
Peak Analysis To Channel : 4096

: WOR-GAMMA 1\ApexRoot\Countroom\Library\TMA2.NLB

Peak Match Tolerance : 1.000FWHM
Peak Energy ROI ROI Peak Net Peak Net Area Continuum Tentative
No. (keV) start end Centroid Area Uncertainty Counts Nuyclide
1 76,84 72 - 80 75.94 4.75E+01 38.04 1.93E+02 TI-44
2 93.47 88 - 98 92.57 1.00E+02 46.61 2.36E+02 GA-67
3 353.66 348 - 357 352.98 3.51E+01 20.40 3.79E+01 PB-214
4 362.94 358 - 367 362.27 2.46E+01 17.61 3.09E+01 1I-131
5 618.20 614 - 621 617.76 1.38E+01 13.27 2.03E+01 PM~144
6 683.61 680 - 686 683.22 8.00E+00 10.44 1.40E+01 MO-93
SB-127
7 696.97 694 - 699 696.59 8.50E+00 11.22 1.90E+01 PM-144
SB-126
8 733.18 728 = 741 732.84 1.80E+01 14,07 1.40E+01 PA-234
9 752.87 748 - 756 752.55 1.05E+01 11.35 1.30E+01 .....
10 804.25 799 - 808 803.97 1.74E+01 11.75 9.27E+00 Cs-134
11 926.94 922 - 929 926.79 6.00E+00 8.49 8.00E+00 .....
12 1035.36 1032 - 1038 1035.32 8.18E+00 8.28 5.64E+00 CO-56
13 1618.14 1615~ 1622 1618.75 8.00E+00 5.66 0.00E+00 BI-212



6/3/2019  8:56:48AM Page 5 of 22
Analysis Report for ~ 1905060-02
BLANK

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 2.000sigma

Peak Analysis Performed on : 6/3/2019 8:56:41AM

Peak Energy Net Peak Net Area Peak Efficiency

No. (keV) Area Uncertainty Efficiency Uncertainty
1 76.84 4,75E+01 38.04 2.38E-02 2.03E-03
2 93.47 1.00E+02 46,61 2.32E-02 2.13E-03
3 353.66 3.51E+01 20.40 8.91E-03 7.70E-04
4 362.94 2.46E+01 17.61 8.68E-03 7.61E-04
5 618.20 1.38E+01 13.27 5.04E-03 5.53E-04
6 683.61 8.00E+00 10.44 4.56E-03 4.,960E-04
7 696.97 8.50E+00 11.22 4,.47E-03 4,83E-04
8 733.18 1.80E+01 14.07 4,26E-03 4.46E-04
9 752.87 1.05E+01 11.35 4,15E-03 4.26E-04
10 804.25 1.74E+01 11.75 3.90E-03 3.73E-04
11 926.94 6.00E+00 8.49 3.42E-03 2.74E-04
12 1035.36 8.18E+00 8.28 3.09E-03 2.61E-04
13 1618.14 8.00E+00 5.66 2.12E-03 1.86E-04

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at  2.000 sigma

BACKGROUND SUBTRACT REPORT

Peak Analysis Performed on

Env. Background File

: 6/3/2019 8:56:41AM

: WOR-GAMMA1\ApexRoot\Countroom\Data\0000082158.CNF
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Analysis Report for  1805060-02
BLANK
Peak Energy Original Orig. Area Ambient Backgr.  Subtracted Subtracted
No. (keV) Area Uncertainty Background Uncert. Area Uncert.
1 76.84 4,75E+01 38.04 4.,75E+01 3.80E+01
2 93.47 1.00E+02 46.61 6.13E+01 1.05E+01 3.88E+01 4,78E+01
3 353.66 3.51E+01 20.40 7.73E+00 5.23E+00 2.73E+01 2.11E+01
4 362.94 2.46E+01 17.61 2.46E+01 1.76E+01
5 618.20 1.38E+01 13.27 1.38E+01 1.33E+01
6 683.61 8.00E+00 10.44 8.00E+00 1.04E+01
7 696.97 8.50E+00 11.22 8.50E+00 1.12E+01
8 733.18 1.80E+01 14.07 1.80E+01 1.41E+01
9 752.87 1.05E+01 11.35 1.05E+01 1.13E+01
10 804.25 1.74E+01 11.75 1.74E+01 1.17E+01
11 926.94 6.00E+00 8.49 6.00E+00 8.49E+00
12 1035.36 8.18E+00 8.28 8.18E+00 8.28E+00
13 1618.14 8.00E+00 5.66 8.00E+00 5.66E+00
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
AREA CORRECTION REPORT
REFERENCE PEAK /BKG. SUBTRACT
Peak Analysis Performed on : 6/3/2019 8:56:41AM
Ref. Peak Energy : 0.00 Reference Date
Peak Ratio : 0.00 Uncertainty 1 0.00
Background File - WOR-GAMMA1\ApexRoot\Countroom\Data\0000082158.CNF
Corrected Area is: Original * Peak Ratio - Background
Peak  Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncertainty Background Uncert. Area Uncert.
1 76.84 4.75E+01 38.04 4,75E+01 3.80E+01
2 93.47 1.00E+02 46.61 6.13E+01 1.05E+01 3.88E+01 4.78E+01
3 353.66 3.51E+01 20.40 7.73E+00 5.23E+00 2.73E+01 2.11E+01
4 362.94 2.46E+01 17.61 2.46E+01 1.76E+01
5 618,20 1.38E+01 13.27 1.38E+01 1.33E+01
6 683.61 8.00E+00 10.44 8.00E+00 1.04E+01
7 696.97 8.50E+00 11.22 8.50E+00 1.12E+01
8 733.18 1.80E+01 14.07 1.80E+01 1.41E+01
9 752.87 1.05E+01 11.35 1.05E+01 1.13E+01
10 804.25 1.74E+01 11.75 1.74E+01 1.17E+01
11 926,94 6.00E+00 8.49 6.00E+00 8.49E+00
12 1035.36 8.18E+00 8.28 8.18E+00 8.28E+00
13 1618.14 8.00E+00 5.606 8.00E+00 5.66E+00
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6/3/2019  8:56:48AM Page 7 of 22
Analysis Report for ~ 1905060-02
BLANK
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2,000sigma
Nuclide Library Used . WOR-GAMMA 1\ApexRoot\Countroom\Library\TMA2.NLB
IDENTIFIED NUCLIDES
Nuclide Name Id Confidence Energy (keV) Yield(%) Activity Activity
(pCi/grams) Uncertainty
GA-67 0.583 93.31 35.70 4,22E-02 5.21E-02
208.95 2.24
300.22 16.00
I-131 0.733 284,30 6.05
364.48 81.20 3.26E-02 2.,35E-02
636.97 7.26
722.89 1.80
PM-1414 0.679 476.78 42.00
618.01 98.60 2.67E-02 2.58E-02
696.49 99.49 1.83E-02 2.42E-02
PB-214 0.386 295.21 19.19
351.92 37.19 7.90E-02 6.12E-02

* = Energy line found in the spectrum.
- = Manually added nuclide.

? = Manually edited nuclide.

Energy Tolerance : 2.000FWHM

Nuclide confidence index threshold = 0.30

Errors quoted at 2.000sigma

UNIDENTIFIED PEAKS

Peak Locate Performed on
Peak Locate From Channel
Peak Locate To Channel

: 6/3/2019 8:56:41AM
1
. 4096
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6/3/2019  8:56:48AM Page 8 0of 22
Analysis Report for  1905060-02
BLANK
; Peak CPS (%) Peak Tolerance
Peak Size (CPS,
Peak No. Energy (keV) (CPS) Uncertainty Type Nuclide
1 76.84 1.31916E-02 40.05
6 683.61 2.22222E-03 65.25 Tol. MO-93
SB-127
8 733.18 5.00000E~03 39.09 Tol. PA-234
9 752.87 2.91667E-03 54,03
10 804.25 4,.82323E~03 33.83
11 926.94 1.66667E-03 70.71
12 1035.36 2.27273E-03 50.58
13 1618.14 2.22222E-03 35.36
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
Nuclide Library Used : WOR-GAMMA1\ApexRoot\Countroom\LibrarnATMA2.NLB
IDENTIFIED NUCLIDES
Nuclide Id Energy Yield(%) Activity Activity
Name Confidence (keV) (pCi/grams) Uncertainty
GA-677 0.58 93.31 ~* 35.70 4,22E-02 5.21E-02
208.95 2.24
300.22 16.00
I-131 0.73 284,30 6.05
364.48 ~* 81.20 3.26E-02 2.35E~02
636.97 7.26
722.89 1.80
PM-1414 0.67 476.78 42.00
618.01 ~* 98.60 2.67E-02 2.58E-02
696.49 ~* 99.49 1.83E-02 2.42E~02
PB-214 0.38 295.21 19.19
351.92 * 37.19 7.90E-02 6.12E-02
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Analysis Report for ~ 1905060-02
BLANK

*

= Energy line found in the spectrum.
- = Manually added nuclide.
? = Manually edited nuclide.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 2.000FWHM
Nuclide confidence index threshold = 0.30
Errors quoted at 2.000sigma

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name d Activity Activity
Confidence (pCi/grams) Uncertainty
GA~-677 0.583 4.,22FE-02 5.21E-02
I-131 0.733 3.26E-02 2.35E-02
PM-144 0.679 2.22E-02 1.77E-02
PB-214 0.386 7.90E-02 6.12E-02

?
X
@

Errors quoted at 2.000sigma

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

1

0077



6/3/2019  8:56:48AM Page 10 of 22
Analysis Report for ~ 1905060-02

BLANK
UNIDENTIFIED PEAKS
Peak Locate Performed on . 6/3/2019 8:56:41AM
Peak Locate From Channel 01
Peak Locate To Channel . 4096
Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS)  yncertainty Type Nuclide
1 76.84 1.31916E~02 40.05
683.61 2.22222E-03 65.25 Tol. MO-93
SB-127
38 733.18 5.00000E-03 39.09 Tol. PA-234
9 752,87 2.91667E-03 54.03
10 804.25 4.82323E-03 33.83
11 926.94 1.66667E-03 70.71
12 1035.36 2.27273E-03 50.58
13 1618.14 2.22222E-03 35.36
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
Nuclide Library Used . WOR-GAMMAT\ApexRoot\Countroom\Library\TMA2.NLB
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/grams) {(pCi/grams) (pCi/grams)
+ BE-7 477.59 10.42 -1.26E-01 3.76E-01 3.76E-01
+ NA-22 1274.54 99.94 3.71E-03 5.57E-02 5.57E-02
+ NA-24 1368.53 99.99 1.18E-02 5.32E-02 6.56E-02
2754.09 99.86 -4.,82E-03 5.32E-02
+ AL-26 1808.65 99.76 9.95E-03 5.35E~-02 5.35E-02
+ K-40 1460.81 10.67 =-3.12E-01 2.87E-01 2.87E-01
+ AR-41 1293.64 99.16 3.59E-04 3.37E-03 3.37E-03
+ TI-44 67.88 94.40 -1.61lE-02 2.11E-02 2.11E-02
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Analysis Report for ~ 1905060-02
BLANK

Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/grams)  (pCi/grams) (pCi/grams)
TI-44 78.34 96.00 1.42E-02 2.11E-02 2.25E~02
+ S5C-46 889.25 98.98 2.56E-02 4.68E~-02 5.80E-02
1120.51 99.90 -2.76E-03 4,68E-02
+ vV-48 983.52 99.98 1.11E-02 6.71E-02 6.87E~02
1312.10 97.50 2.69E-02 6.71E-02
+ CR-51 320.08 9.83 0.00E+00 3.23E-01 3.23E-01
+ MN-54 834.83 99.97 3.05E-02 5.28E-02 5.28E-02
+ CO-56 846.75 99.96 1.09E~-02 5.00E-02 5.02E-02
1037.75 14.03 2.57E-02 4.44E-01
1238.25 67.00 -4.94E-02 5.00E-02
1771.40 15.51 -1.31E-01 3.77E-01
2587.48 16.90 1.10E-01 4.81E-01
+ CO-57 122.06 85.51 -1.06E-02 1.98E-02 1.98E-02
136.48 10.60 -1.01E-01 1.81E-01
+ CO-58 810.76 99.40 -7.77E-03 4.84E-02 4.84E~02
+ FE-59 1099.22 56.50 1.88E-02 1.00E-01 1.00E-01
1291.56 43.20 -4.32E-03 1.04E-01
+ CO-60 1173.22 100.00 2.26E~-02 4.63E-02 6.02E-02
1332.49 100.00 -2.73E-02 4.63E-02
+ ZN-65 1115.52 50.75 2.61E-02 9.19E-02 9.19E-02
+ GA-67 93.31 35.70 4.22E-02 8.55E-02 8.55E-02
208.95 2.24 -5.06E-01 1.02E+00
300.22 16.00 -5.02E-02 1.74E-01
+ SE-T75 121.11 16.70 -3.42E-02 3.27E-02 1.04E-01
136.00 59.50 -5.63E-03 3.27E-02
264.65 59.80 9.63E-03 4.43E-02
279.53 25,20 -1.19E-03 1.10E-01
400.65 11.40 =2.14E-02 2.78E-01
+ RB-82 776.52 13.00 -3.63E-02 3.97E-01 3.97E-01
+ RB-83 520.41 46,00 -1.54E-03 9.32E-02 9.32E-02
529.64 30.30 5.15E-02 1.29E-01
552.65 16.40 3.55E-02 2.59E-01
+ KR-85 513.99 0.43 1.52E+01 1.49E+01 1.49E+01
+ SR-85 513.99 99.27 6.62E-02 6.51E-02 6.51E-02
+ Y-88 898.02 93.40 -9.15E-03 4.37E~02 4,37E~02
1836.01 99.38 5.05E-03 6.06E-02
+ MO-93 263.06 56.72 ~-1.38E-02 4,33E-02 4,33E-02
684.67 99.68 2.64E-03 4.86E-02
1477.11 99.08 4,24E-03 5.97E-02
+ NB-93M 16.57 9.43 6.48E-01 8.14E-01 8.14E-01
+ NB-94 702.63 100.00 ~-1.99E-03 4,48E-02 4,48E-02
871.10 100.00 -5.30E-03 4,99E-02
+ NB-95 765.79 99.81 9.87E-03 5.25E-02 5.25E-02
+ NB-95M 235.69 25,00 -4.06E-03 1.02E-01 1.02E-01
+ ZR~95 724.18 43,70 -1.18E-02 9.20E-02 9.20E-02
756.72 55.30 5.97E-03 9.39E~02
+ MO-99 181.06 6.20 -2.9%E-01 2.74E~01 3.43E-01
739.58 12.80 =~3.84E-02 2.,74E-01
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Analysis Report for ~ 1905060-02
BLANK

Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/grams)  (pCi/grams) (pCi/grams)
MO-99 778.00 4.50 3.36E-01 2.74E-01 1.08E+00
+ TC~99M 140.51 89.00 5.86E-03 2.35E-02 2.35E-02
+ RU-103 497.08 89.00 1.57E-02 4.43E-02 4.43E-02
+ RU-106 621.84 9.80 1.52E-02 5.50E-01 5.50E-01
+ AG-108M 433.93 89.90 -2.97E-02 3.76E~-02 3.76E-02
614.37 90.40 5.23E-03 5.53E-02
722.95 90.50 -7.36E-03 4.62E-02
+ CD-109 88.03 3.72 1.61E-01 5.48E-01 5.48E-01
+ AG-110M 657.75 93.14 4,65E-04 4.37E-02 4.37E-02
677.61 10.53 3.96E-02 3.98E-01
706.67 16.46 -9.08E-02 2.96E-01
763.93 21.98 =-5.39E-02 2.21E-01
884.67 21.98 9.40E~-03 2.38E-01
1384.27 23.94 -4.56E-02 1.99E-01
+ CD-113M 263.70 0.02 -3.21E+01 1.06E+02 1.06E+02
+ SN-113 255.12 1.93 1.09E+00 4.68E-02 1.48E+00
391.69 64.90 ~1.06E-02 4,68E-02
+ TE-123M 159.00 84.10 1.68E-03 2.36E-02 2.36E-02
+ SB-124 602.71 97.87 -2.32E-02 4.73E-02 4.73E-02
645,85 7.26 3.00E-01 6.42E-01
722.78 11.10 -5.01E-02 3.61E-01
1691.02 49.00 1.75E-02 1.35E-01
+ I-125 35.49 6.49 9.51E-02 3.61E-01 3.61E-01
+ SB-125 176.33 6.89 -2.91E-02 1.26E-01 3.10E-01
427.89 29.33 9.06E-03 1.26E-01
463.38 10.35 1.58E-01 4.09E-01
600.56 17.80 1.50E-01 2.74E-01
635.90 11.32 1.03E-01 4,57E-01
+ SB-126 414.70 83.30 1.51E-02 4.59E-02 4,59E-02
666.33 99.60 2.50E-03 4.95E-02
695.00 99.60 5.36E-03 5.57E-02
720,50 53.80 9.18E-03 8.01E-02
+ SN-126 87.57 37.00 1.61E-02 5.51E-02 5.51E-02
+ SB-127 473.00 25.00 -8.14E-02 1.32E-01 1.43E-01
685.00 35.70 ~-1.12E-02 1.32E-01
783.80 14,70 ~8.21E-02 2.81E-01
+ I-129 29.78 57.00 -2.33E-02 4.91E-02 4,91E-02
33.60 13.20 1.98E-02 1.84E-01
39.58 7.52 =-1.43E-01 2.85E-01
+ I-131 284.30 6.05 ~-1.52E-01 3.53E-02 4,16E-01
364.48 81.20 3.26E-02 3.53E-02
636.97 7.26 =1.50E-02 6.46E-01
722.89 1.80 -3.61E-01 2.26E+00
+ TE~132 49.72 13.10 8.59E-02 2.50E-02 1.64E-01
228.16 88.00 -4.96E-03 2.50E-02
+ BA-133 81.00 33.00 -1.75E-03 6.14E-02 6.14E-02
302.84 17.80 2.63E-02 1.58E-01
356.01 60.00 -1.94E-02 6.24E-02
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Analysis Report for ~ 1905060-02
BLANK

Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/grams) (pCi/grams) (pCi/grams)
+ I-133 529.87 86.30 1.43E-02 3.58E~02 3.58E-02
+ XE~133 81.00 38.00 -1.46E-03 5.13E-02 5.13E-02
+ CS-134 563.23 8.38 =-4.57E-02 4,95E-02 4,75E-01
569.32 15.43 -1.32E-02 2.73E-01
604.70 97.60 -1.24E-02 4.95E-02
795.84 85.40 -6.77E-03 4.96E-02
801.93 8.73 3.37E-01 6.75E-01
+ CS~-135 268.24 16.00 2.48E-02 1.73E-01 1.73E-01
+ I-135 1131.51 22.50 -2.31E-02 1.02E-01 1.18E~-01
1260.41 28.60 =-3.85E-03 1.02E-01
1678.03 9.54 1.81E-02 2.50E-01
+ CS-136 153.22 7.46 -7.39E-02 4.81E-02 2.76E-01
163.89 4.61 -1.30E-01 3.92E-01
176.55 13.56 -1.46E-02 1.55E-01
273.65 12.66 7.70E-02 2.31E-01
340.57 48.50 1.14E-02 6.27E-02
818.50 99,70 -4.94E-03 4,81E-02
1048.07 79.60 -2.05E-03 7.29E-02
1235.34 19.70 =-1.20E-01 2.17E-01
+ CS-137 661.65 85.12 2.56E-03 5.75E-02 5.75E-02
+ LA-138 788.74 34.00 7.69E-03 9.33E-02 1.34E-01
1435.80 66.00 2.75E-02 9.33E-02
+ CE-139 165.85 80.35 1.41E-03 2.46E-02 2.46E-02
+ BA-140 162.64 6.70 -4.30E-02 1.49E-01 2.73E-01
304.84 4.50 6.35E-02 6.28E-01
423.70 3.20 =-2.65E-01 1.09E+00
437.55 2.00 8.45E-01 1.88E+00
537.32 25.00 -2.02E-02 1.49E-01
+ LA-140 328.77 20.50 =5.72E-02 4,.96E-02 1.27E-01
487.03 45.50 1.79E-02 8.68E-02
815.85 23.50 1.04E-02 2.03E-01
1596.49 95.49 5.12E~03 4,96E-02
+ CE-141 145.44 48.40 -1.16E-02 4.41E-02 4,41E-02
+ CE-143 57.36 11.80 -6.38E-02 6.63E-02 1.26E-01
293.26 42.00 1.83E-02 6.63E-02
664 .55 5.20 3.66E-01 8.64E~-01
+ CE-144 133.54 10.80 7.70E-02 1.83E-01 1.83E-01
+ PM-144 476.78 42,00 -9.71E-03 3.98E-02 9.65E-02
618.01 98.60 2.67E-02 4.,01E-02
696.49 99.49 1.83E-02 3.98E-02
+ PM-145 36.85 21.70 =7.50E-02 5.34E-02 9.86E-02
37.36 39.70 -4.06E-02 5.34E-02
42.30 15.10 -3.07E-02 1.48E-01
72.40 2.31 1.18E-01 8.33E-01
+ PM-146 453,90 39.94 1.17E-02 9.03E-02 9,03E-02
735.90 14.01 8.06E-02 3.44E-01
747,13 13.10 2.92E-03 3.29E~01
+ ND-147 91.11 28.90 6.85E-02 8.54E-02 8.54E-02
531.02 13.10 6.23E-02 2.94E-01
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Analysis Report for ~ 1905060-02
BLANK
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (nCi/grams) (pCi/grams) (pCi/grams)
+ PM~149 285.90 3.10 -3.51E-01 7.32E-01 7.32E-01
EU-152 121.78 20.50 -4.44E-02 8.24E~02 8.24E-02
244.69 5.40 1.62E-01 5.26E-01
344.27 19.13 4.,68E-02 1.56E-01
778.89 9.10 1.29E-01 5.59E-01
964.01 10.40 -2.18E-01 5.07E-01
1085.78 7.22 7.21E-02 6.31E-01
1112.02 9.60 -1.37E-01 4.13E-01
1407.95 14.94 ~-1.50E-02 2.91E-01
+ GD-153 97.43 31.30 6.56E-03 6.47E-02 6.47E-02
103.18 22,20 -1.95E-02 7.96E-02
+ EU-154 123.07 40.50 ~-1.96E-02 4.36E-02 4.36E-02
723.30 19.70 -3.38E-02 2.12E-01
873.19 11.50 4.07E-02 4,.64E-01
986.32 10.30 -2.81E-01 4,37E-01
1004.76 17.90 =3.37E-02 2.53E-01
1274.45 35.50 1.04E-02 1.57E-01
+ EU-155 86.50 30.90 3.28E-02 6.40E-02 6.40E-02
105.30 20.70 -2.78E-02 8.37E-02
+ EU-156 811.77 10.40 0.00E+00 4,43E-01 4,43E-01
1153.47 7.20 7.78E-02 6.12E-01
1230.71 8.90 2.66E-02 5.63E-01
+ HO-166M 184.41 72.60 2.65E-02 3.85E-02 3.85E-02
280.45 29.60 5.53E-02 9.68E-02
410.94 11.10 1.40E-01 3.63E-01
711.69 54.10 -2.02E-03 9.29E-02
+ ™-171 66.72 0.14 -1.10E+00 1.54E+01 1.54E+01
HE-172 67.35 5.31 -2.90E-02 1.66E-01 4.06E-01
125.82 11.30 3.12E-02 1.66E-01
+ Lu-172 181.53 20.60 -1.65E-01 7.58E-02 1.09E-01
900.72 29.81 -6.22E-02 1.34E-01
1093.66 62.50 2.88E-03 7.58E-02
+ LU-173 100.72 5.24 5.63E-02 1.38E-01 3.5%E-01
272.11 21.20 1.01E-02 1.38E-01
+ HF-175 343.40 84.00 1.36E-02 3.59E-02 3.59E-02
+ LU-176 88.34 13.30 4.50E-02 2.92E-02 1.53E-01
201.83 86.00 -1.15E-02 2.92E-02
306.78 94.00 -1.39E-02 3.00E-02
+ HF-181 133.02 41.70 7.64E-03 4,72E-02 4.72E-02
345.85 17.20 2.65E-02 1.69E-01
482.03 82.80 2.04E-02 5.30E-02
+ TA-182 67.75 41.20 -3.69E-02 4.84E-02 4.84E-02
1121.30 34.90 =-7.92E-03 1.34E-01
1189.05 16.23 3.42E-02 3.58E-01
1221.41 26.98 6.18E-02 1.87E-01
1231.02 11.44 2.10E-02 4.43E-01
+ IR-192 308.46 29.68 -1.75E-02 8.50E-02 9.52E-02
468.07 48.10 -1.95E-02 8.50E-02
+ HG-203 279.19 77.30 -6.78E-03 3.60E-02 3.60E-02
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Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/grams) (pCi/grams) (pCi/grams)
+ TL-204 374.74 94.11 -5.81E-03 3.36E~-02 3.36E-02
899.15 99.16 -2.69E-02 4,13E-02
911.74 91.10 -1.06E-02 4.81E-02
+ BI1I-207 569.67 97.72 -2.09E-03 4.31E-02 4,.31E-02
1063.62 74.90 1.21E-02 7.38E-02
+ TL-208 583.14 30.22 1.22E-02 1.54E-01 1.54E-01
860.37 4.48 6.22E-01 1.40E+00
2614.66 35.85 2.17E-02 2.51E-01
+ BI-210M 262.00 45,00 ~-1.35E-02 5.23E-02 5.23E-02
300.00 23.00 -3.71E-02 1.29E-01
+ PB-210 46.50 4,25 1.97E-01 5.65E-01 5.65E-01
+ PB-211 404.84 2.90 -2.94E-01 1.18E+00 1.18E+00
831.96 2.90 -7.85E-01 1.46E+00
+ BI~212 727.17 11.80 -1.26E-02 4.03E-01 4.03E~-01
1620.62 2.75 0.00E+00 2.32E+00
+ PB-212 238.63 44,60 8.84E~-03 6.32E-02 6.32E-02
300.09 3.41 -2.50E-01 8.69E-01
+ BI-214 609.31 46.30 3.93E-02 1.03E-01 1.03E-01
1120.29 15.10 -1.72E-01 2.64E-01
1764.49 15.80 1.71E-02 3.31E-01
2204.22 4.98 1.18E-01 1.09E+00
+ PB-214 295.21 19.19 7.45E-02 9.47E-02 1.71E-01
351.92 37.19 7.90E-02 9.47E-02
+ RN-219 401.80 6.50 =2.98E-01 4.72E-01 4.72E-01
+ RA-223 323.87 3.88 2.76E-01 8.05E-01 8.05E-01
+ RA-224 240.98 3.95 1.17E-01 7.15E-01 7.15E-01
+ RA-225 40.00 31.00 -3.40E-02 6.77E-02 6.77E-02
+ RA~226 186.21 3.28 5.26E-01 8.62E-01 8.62E-01
+ TH-227 50.10 8.40 1.42E-01 2.35E-01 2.72E-01
236.00 11.50 =-9.36E-03 2.35E-01
256.20 6.30 1.88E-02 4.17E-01
+ AC-228 338.32 11.40 =7.51E-02 1.50E-01 2.73E-01
911.07 27.70 ~-8.93E-02 1.50E~-01
969.11 16.60 1.26E-02 3.54E-01
+ TH-230 48.43 16.90 2.32E-02 1.38E-01 1.38E-01
62.85 4.60 6.94E-01 5.18E-01
67.67 0.37 =-4.11E+00 5.40E+00
+ PA-231 283.67 1.60 -2.13E-01 1.22E+00 1.59E+00
302.67 2.30 2.03E-01 1.22E+00
+ TH-231 25.64 14.70 1.14E-01 2.54E-01 2.54E~-01
84.21 6.40 1.41E-01 3.14E-01
+ PA-233 311.98 38.60 1.71E-02 8.01E~02 8.01E-02
+ PA-234 131.20 20.40 =-2.19E-02 9.68E-02 9.68E-02
733.99 8.80 2.31E-01 5.89E-01
946.00 12.00 -8.07E-02 4.48E-01
+ PA-234M 1001.03 0.92 3.11E+00 6.15E+00 6.15E+00
+ TH~234 63.29 3.80 8.39E-01 6.27E-01 6.27E-01
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Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/grams) (pCi/grams) (pCi/grams)
+ U-235 143.76 10.50 8.48E-02 2.13E-01 2.13E-01
163.35 4,70 =-1.29E-01 3.89E~-01
205.31 4.70 2.81E-01 5.54E~01
NP-237 86.50 12.60 8.04E-02 1.57E-01 1.57E-01
NP-239 106.10 22.70 =-4,26E-02 6.92E~-02 6.92E-02
228.18 10.70 ~3.98E-02 2.01E-01
277.60 14.10 1.70E-02 1.84E-01
+ AM-241 59.54 35.90 ~3.73E-02 5.50E-02 5.50E-02
AM-243 74.67 66.00 8.66E-03 3.22E-02 3.22E-02
CM-243 209.75 3.29 -8.59E-02 2.03E-01 7.35E-01
228.14 10.60 -4.38E-02 2.21E-01
277.60 14.00 1.87E-02 2.03E-01
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDAvalue not calculated
@ = Half-life too short to be able to perform the decay correction
? = CAUTION: MDA value is inconsistent with Currie MDA at 95% confidence level
Nuclide Library Used : WOR-GAMMA1\ApexRoot\Countroom\LibranA\TMA2.NLB
Nuclide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/grams) (pCi/grams) (pCi/grams) (pCi/grams)
BE~-7 477.59 10.42 3.76E~01 3.76E-01 -1.26E~-01 1.69E-01
NA-22 1274.54 99.94 5.57E-02 5.57E-02 3.71E-03 2,28E-02
NA-24 1368.53 99.99 6.56E~02 5.32E-02 1.18E-02 2.75E~-02
2754,09 99.86 5.32E-02 -4,82E-03 1.68E-02
AL-26 1808.,65 99.76 5.35E-02 5,35E~02 9.95E-03 2.00E-02
K-40 1460.81 10.67 2.87E-01 2.87E-01 -3.12E-01 9.07E~-02
AR-41 1293.64 99.16 3.37E-03 3.37E-03 3.59E-04 1.34E-03
TI-44 67.88 94.40 2.11E-02 2.,11E-02 ~1,61E-02 9.99E-03
78.34 96.00 2,25E-02 1.42E-02 1.07E-02
SC-46 889.25 98.98 5.80E-02 4.68E-02 2.56E-02 2.53E-02
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Nuclide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/grams) (pCi/grams)  (pCi/grams) (pCi/grams)
SC~46 1120.51 99.90 4.68E-02 4,68E-02 -2.76E-03 1.89E-02
V-48 983.52 99.98 6.87E-02 6.71E-02 1.11E-02 3.04E-02
1312.10 97.50 6.71FE-02 2.69E-02 2.83FE-02
CR~-51 320.08 9.83 3.23E-01 3.23E-01 0.00E+00 1.48E-01
MN-54 834.83 99.97 5.28E-02 5.28E-02 3.05E~-02 2.29E-02
CO-56 846.75 99.96 5.02E-02 5.00E-02 1.09E-02 2.16E-02
1037.75 14.03 4.44FE-01 2.57E-02 1.92E-01
1238.25 67.00 5.00E-02 -4 ,94E-02 1.77E-02
1771.40 15.51 3.77E-01 -1.31E-01 1.46E-01
2587.48 16.90 4.81E-01 1.10E-01 1.86E-01
CO-57 122.06 85.51 1.98E-02 1.98E-02 -1.06E-02 9.16E-03
136.48 10.60 1.81E-01 -1.01E-01 8.45E-02
CO-58 810.76 99.40 4.84FE-02 4.84E-02 ~7.77E-03 2.08E-02
FE-59 1099.22 56.50 1.00E-01 1.00E-01 1.88E-02 4.23E-02
1291.56 43.20 1.04E-01 -4 ,32E-03 4.02E-02
C0-60 1173.22 100.00 6.02E-02 4.63E-02 2.26E-02 2.54E-02
1332.49 100.00 4,63E-02 -2.73E-02 1.79E-02
ZN-65 1115.52 50.75 9.19E-02 9.19E-02 2.61E-02 3.71E-02
+ GA-67 93.31 35.70 8.55E-02 8.55E-02 4,22E-02 4,13E-02
208.95 2.24 1.02E+00 -5.06E-01 4,72E-01
300.22 16.00 1.74E-01 -5.02E-02 7.98E-02
SE-75 121.11 16.70 1.04E-01 3.27E-02 -3.42E-02 4.,84FE-02
136.00 59.50 3.27E-02 -5.63E~-03 1.52E-02
264.65 59.80 4,43E-02 9.63E-03 2.03E-02
279.53 25.20 1.10E-01 -1.19E-03 5.02E-02
400.65 11.40 2.78E-01 -2.14E-02 1.24E-01
RB-82 776.52 13.00 3.97E-01 3.97E-01 -3.63E-02 1.74E-01
RB-83 520.41 46.00 9.32E-02 9.32E-02 -1.54E-03 4,19E~02
529.64 30.30 1.29E-01 5.15E-02 5.71E-02
552.65 16.40 2.59E-01 3.55E-02 1.15E-01
KR-85 513.99 0.43 1.49E+01 1.49E+01 1.52E+01 6.98E+00
SR-85 513.99 99.27 6.51E-02 6.51E-02 6.62E-02 3.04E-02
Y-88 898.02 93.40 4,37E-02 4,37E-02 -9,15E-03 1.79E~-02
1836.01 99.38 6.06E-02 5.05E-03 2.35E-02
MO-93 263.06 56.72 4,33E-02 4,33E-02 -1.38E-02 1.98E-02
684.67 99.68 4,86E-02 2.64E-03 2.14E~02
1477.11 99.08 5.97E-02 4,24E-03 2.41E-02
NB-93M 16.57 9.43 8.14E-01 8.14E-01 6.48E-01 3.94E-01
NB-94 702.63 100.00 4.48E-02 4,.48E-02 -1.99E-03 1.95E-02
871.10 100.00 4.99E-02 -5.30E~-03 2.14E-02
NB-95 765.79 99.81 5.25E-02 5.25E~02 9.87E~03 2.31E-02
NB-95M 235.69 25.00 1.02E-01 1.02E-01 -4.00E-03 4,73E-02
ZR-95 724.18 43.70 9.20E-02 9.20E-02 -1.18E-02 3.91E-02
756.72 55.30 9.39E-02 5.97E-03 4,13E-02
MO-99 181.06 6.20 3.43E-01 2.74E-01 -2.99E-01 1.60E-01
739.58 12.80 2.74E-01 ~3.84E-02 1.15E-01
778.00 4,50 1.08E+00 3.36E~-01 4,71E-01
TC-99M 140.51 89.00 2.35E-02 2.35E-02 5.86E~03 1.10E-02
RU~103 497.08 89.00 4.43E-02 4,43E-02 1.57E-02 1.98E-02
RU-106 621.84 9.80 5.50E~01 5.50E-01 1.52E-02 2.49E-01
AG-108M 433.93 89.90 3.76E-02 3.76E-02 -2.978-02 1.68E-02
614.37 90.40 5.53E-02 5.23E-03 2.48E-02
722.95 90.50 4,62E-02 -7.36E~03 1.98E-02
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Nuclide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/grams) (pCi/grams)  (pCi/grams) (pCi/grams)
CD-109 88.03 3.72 5.48E-01 5.48E-01 1.61E-01 2.59E-01
AG-110M 657.75 93.14 4,.37E-02 4.37E-02 4,65E-04 1.89E-02
677.61 10.53 3.98E-01 3.96E-02 1.72E-01
706.67 16.46 2.96E-01 -9.08E-02 1.30E-01
763.93 21.98 2.21E-01 -5.39E~02 9.59E-02
884.67 21.98 2.38E-01 9.40E-03 1.02E-01
1384.27 23.94 1.998-01 -4 .56E~02 7.72E-02
CD-113M 263.70 0.02 1.06E+02 1.06E+02 -3.21E+01 4,82E+01
SN-113 255.12 1.93 1.48E+00 4,68E-02 1.09E+00 6.83E-01
391.69 64.90 4,68E~02 -1.06E-02 2,09E~-02
TE-123M 159.00 84.10 2.36E~02 2.36E-02 1.68E-03 1.09E-02
SB-124 602.71 97.87 4,73E~02 4,73E-02 -2.32E-02 2.11E-02
645.85 7.26 6.42E-01 3.00E-01 2.84E-01
722.78 11.10 3.61E-01 -5.01E-02 1.54E-01
1691.02 49.00 1.35E-01 1.75E-02 5.44E-02
I-125 35.49 6.49 3.61E-01 3.61E-01 9.51E-02 1.70E-01
SB-125 176.33 6.89 3.10E-01 1.26E-01 -2.91E-02 1.44E-01
427.89 29.33 1.26E-01 9.06E-03 5.68E-02
463.38 10.35 4.09E-01 1.58E-01 1.86E-01
600.56 17.80 2.74E-01 1.50E-01 1.23E-01
635.90 11.32 4,57E-01 1.03E-01 2.05E-01
SB-126 414.70 83.30 4 .59E-02 4,59E-02 1.51E-02 2.09E-02
666.33 99.60 4,95E-02 2.50E-03 2.19E-02
695.00 99.60 5.57E-02 5.36E-03 2.50E-02
720.50 53.80 8.01E-02 9.18E-03 3.45E-02
SN-126 87.57 37.00 5.51E-02 5.51E-02 1.61E-02 2.60E-02
SB-127 473.00 25.00 1.43E-01 1.32E-01 -8.14E-02 6.39E-02
685.00 35.70 1.32E-01 -1.12E-02 5.82E~-02
783.80 14.70 2.81E-01 -8.21E-02 1.19E-01
I-129 29.78 57.00 4.91E-02 4,.91E-02 -2.33E-02 2.32E-02
33.60 13.20 1.84E-01 1.98E-02 8.64E~02
39.58 7.52 2.85E-01 -1.43E-01 1.34E-01
+ I-131 284.30 6.05 4.16E-01 3.53E-02 -1.52E-01 1.89E-01
364.48 81.20 3.53E-02 3.26E-02 1.59E-02
636.97 7.26 6.46E-01 -1.50E-02 2.87E-01
722 .89 1.80 2.26E+00 -3.61E-01 9.69E-01
TE-132 49,72 13.10 1.64E-01 2.50E-02 8.59E-02 7.79E~02
228.16 88.00 2.50E-02 -4 .96E-03 1.15E-02
BA-133 81.00 33.00 6.14E-02 6.14E-02 -1.75E-03 2.90E-02
302.84 17.80 1.58E-01 2.63E-02 7.21E~-02
356.01 60.00 6.24E~-02 -1.94E-02 2.88E~02
I-133 529.87 86.30 3.58E-02 3.58E-02 1.43E-02 1.59E~02
XE-133 81.00 38.00 5.13E-02 5.13E-02 -1.46E-03 2.43E-02
CS-134 563.23 8.38 4,75E-01 4,95E-02 -4,57E~-02 2.10E-01
569.32 15.43 2.73E-01 -1,32E-02 1.21E-01
604.70 97.60 4,95E-02 -1.24E-02 2.22E-02
795.84 85.40 4.96E-02 -6.77E-03 2.10E-02
801.93 8.73 6.75E~01 3.37E-01 2.99E-01
CsS-135 268.24 16.00 1.73E~01 1.73E-01 2.48E-02 7.98E-02
I-135 1131.51 22.50 1.18E-01 1.02E-01 -2.31E-02 4.94E-02
1260.41 28.60 1.02E-01 ~3.85E-03 4,27E-02
1678.03 9.54 2.50E-01 1.81E-02 9.37E-02
CS-136 153.22 7.46 2.76E-01 4,81E-02 -7.39E-02 1.29E-01
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/grams) (pCi/grams)  (pCi/grams) (pCi/grams)
C5-136 163.89 4.61 3.92E-01 4,81E-02 -1.30E-01 1.80E-01
176.55 13.56 1.55E-01 -1.46E-02 7.21E-02
273.65 12.66 2.31E-01 7.70E-02 1.07E-01
340.57 48.50 6.27E-02 1.14E-02 2.85E-02
818.50 99.70 4,81E-02 -4 ,94E-03 2.07E-02
1048.07 79.60 7.29E-02 -2.05E-03 3.12E-02
1235.34 19.70 2.175-01 -1.20E-01 8.40E-02
C5-137 661.65 85.12 5.75E-02 5.75E-02 2.56E-03 2.55E-02
LA-138 788.74 34.00 1.34E-01 9.33E-02 7.69E-03 5.72E-02
1435.80 66.00 9.33E-02 2.75E-02 3.82E-02
CE-139 165.85 80.35 2.46E-02 2.46E-02 1.41E-03 1.14E-02
BA-140 162.64 6.70 2.73E-01 1.49E-01 -4,30E~02 1.26E~01
304.84 4.50 6.28E-01 6.35E-02 2.87E~01
423.70 3.20 1.09E+00 -2.65E-01 4.90E-01
437.55 2.00 1.88E+00 8.45E-01 8.52E-01
537.32 25.00 1.49E-01 -2.02E-02 6.59E-02
LA-140 328.77 20.50 1.27E-01 4,96E-02 -5.72E~-02 5.69E-02
487.03 45.50 8.68E-02 1.79E-02 3.90E-02
815.85 23.50 2.03E-01 1.04E-02 8.75E-02
1596.49 95.49 4.96E-02 5.12E-03 1.86E-02
CE-141 145.44 48.40 4,41E-02 4,41E-02 -1.16E-02 2.07E-02
CE-143 57.36 11.80 1.26E-01 6.63E-02 -6.38E-02 5.90E-02
293.26 42.00 6.63E-02 1.83E~02 3.07E-02
664 .55 5.20 8.64E-01 3.66E-01 3.86E-01
CE-144 133.54 10.80 1.83E-01 1.83E-01 7.70E-02 8.57E-02
+ PM-144 476.78 42.00 9.65E-02 3.98E-02 -9.71E-03 4,.36E-02
618.01 98.60 4.01E-02 2.67E-02 1.74E-02
696.49 99.49 3.98E-02 1.83E-02 1.70E-02
PM-145 36.85 21.70 9.86E~-02 5.34E-02 -7.50E~-02 4.61E-02
37.36 39.70 5.34E-02 -4.06E-02 2.50E-02
42 .30 15.10 1.48E-01 -3.07E-02 6.96E-02
72.40 2.31 8.33E-01 1.18E-01 3.93E-01
PM-146 453,90 39.94 9.03E-02 9.03E-02 1.17E-02 4,04E-02
735.90 14.01 3.44E-01 8.06E-02 1.50E-01
747.13 13.10 3.29E-01 2.92E-03 1.41E-01
ND~-147 91.11 28.90 8.54E-02 8.54E-02 6.85E~-02 4,08E-02
531.02 13.10 2.94E-01 6.23E-02 1.30E-01
PM-149 285.90 3.10 7.32E-01 7.32E-01 -3.51E-01 3.31E-01
EU-152 121.78 20.50 8.24E-02 8.24E-02 -4,44E~-02 3.82E-02
244,69 5.40 5.26E-01 1.62E-01 2.44E-01
344.27 19.13 1.56E-01 4.68E~-02 7.08E-02
778.89 9.10 5.59E-01 1.29E-01 2.44E-01
964.01 10.40 5.07E-01 ~2.18E-01 2.16E-01
1085.78 7.22 6.31E-01 7.21E-02 2.55E-01
1112.02 9.60 4,13E-01 -1.37E-01 1.60E-01
1407.95 14.94 2.91E-01 -1.50E-02 1.09E-01
GD-153 97.43 31.30 6.47E-02 6.47E-02 6.56E-03 3.06E-02
103.18 22.20 7.96E-02 -1.95E-02 3.72E-02
EU-154 123.07 40.50 4.36E-02 4,36E-02 -1.96E-02 2.03E-02
723.30 19.70 2.12E~01 -3.38E-02 9.09E~02
873.19 11.50 4,64E-01 4,07E~02 2.01E-01
996.32 10.30 4,37E-01 -2.81E-01 1.79E-01
1004.76 17.90 2.53E-01 -3.37E-02 1.04E-01
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Nuclide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/grams) (pCi/grams)  (pCi/grams) (pCi/grams)
EU-154 1274.45 35.50 1.57E-01 4,36E-02 1.04E-02 6.43E-02
EU-155 86.50 30.90 6.40E-02 6.40E-02 3.28E-02 3.02E-02
105.30 20.70 8.37E-02 -2.78E-02 3.91E-02

EU~-156 811.77 10.40 4,43E-01 4,43E-01 0.00E+00 1.90E-01
1153.47 7.20 6.12E-01 7.78E~02 2.43E-01

1230.71 8.90 5.63E-01 2.66E~02 2.27E-01

HO-166M 184.41 72 .60 3.85E-02 3.85E-02 2.65E-02 1.81E-02
280.45 29.60 9.68E-02 5.53E-02 4.,45E~-02

410.94 11.10 3,63E-01 1.40E-01 1.66E-01

711.69 54.10 9.29E-02 -2.02E-03 4,10E-02

™-171 66.72 0.14 1.54E+01 1.54E+01 -1.10E+00 7.32E+00
HE-172 67.35 5.31 4,06E-01 1.66E-01 ~-2.90E-02 1.93E-01
125.82 11.30 1.66E-01 3.12E-02 7.77E-02

LU-172 181.53 20.60 1.09E-01 7.58E-02 -1.65E-01 5.07E-02
900.72 29.81 1.34E-01 -6.22E-02 5.47E-02

1093.66 62.50 7.58E-02 2.88E-03 3.11E-02

LU~173 100.72 5.24 3.59E-01 1.38E-01 5.63E-02 1.68E-01
272.11 21.20 1.38E-01 1.01E-02 6.37E-02

HE-175 343.40 84.00 3.59E-02 3.59E-02 1.36E-02 1.63E-02
LU-176 88.34 13.30 1.53E-01 2.92E-02 4,50E-02 7.26E-02
201.83 86.00 2.92E-02 -1.15E-02 1.36E-02

306.78 94.00 3.00E-02 -1.39E-02 1.36E-02

HF-181 133.02 41.70 4,72E-02 4,72E-02 7.64E-03 2.21E-02
345,85 17.20 1.69E-01 2.65E-02 7.62E-02

482 .03 82.80 5.30E-02 2.04E-02 2.41E~02

TA-182 67.75 41.20 4.84E-02 4,84E-02 -3.69E-02 2.29E-02
1121.30 34.90 1.34E-01 -7.92E-03 5.42E-02

1189.05 16.23 3.58E-01 3.42E-02 1.50E-01

1221.41 26.98 1.87E-01 6.18E-02 7.54E-02

1231.02 11.44 4,43E-01 2.10E-02 1.79E-01

IR-192 308.46 29.68 9.52E-02 8.50E-02 -1.75E~-02 4,33E-02
468.07 48 .10 8.50E-02 -1.95E-02 3.85E-02

HG-203 279.19 77.30 3.60E-02 3.60E-02 -6.78E-03 1.65E-02
TL-204 374.74 94.11 3.36E-02 3.36E-02 -5.81E~-03 1.52E-02
899.15 99.16 4,13E-02 -2.69E-02 1.69E-02

911.74 91.10 4,81E~-02 -1.06E-02 2.00E-02

BI-207 569.67 97.72 4.31E-02 4,31E-02 -2.09E-03 1.91E-02
1063.62 74.90 7.38E-02 1.21E-02 3.12E-02

TL-208 583.14 30.22 1.54E-01 1.54E-01 1.22E-02 6.91E-02
860.37 4.48 1.40E+00 6.22E-01 6.23E-01

2614.66 35.85 2.51E-01 2.17E-02 9.96E-02

BI-210M 262.00 45.00 5.23E-02 5.23E-02 -1.35E-02 2.38E<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>