


Schofield Barracks
FINAL Effluent Sampling Report During Training Exercise Using High Explosive Rounds

ATTACHMENT D. LABORATORY ALPHA SPECTROMETRY RESULTS

All of the samples collected as part of this investigation were sent to an off-site laboratory for
sample preparation and analysis. The samples were analyzed for isotopic U using alpha
spectrometry. The laboratory was Department of Defense Environmental Laboratory
Accreditation Program (DOD ELAP) certified for performing the required analyses. One half of
the filter was analyzed and the other half was stored, in the event that re-analysis is required. The
filter was then weighed, ashed, and then dissolved and diluted to a known volume before it was
counted by alpha spectrometry. The full laboratory data package including alpha spectrometry
spectra and reports, laboratory quality control measurements, and initial calibration of the
detectors are included in this appendix.
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*ALS Enuironmental

Isotopic Uranium
Case Narrative

Cabrera Services, Inc
Schofield Barracks - 08-3123.00

Work Order Number: 1402165

1. This report consists of the analytical results and supporting documentation for 15 filter samples
received by ALS on 2/14/2014.

2. These samples were prepared according to the current revisions of SOP 773 and SOP 778.

. 3. The samples were analyzed for the presence of isotopic uranium according to the current
revision of SOP 714. The analyses were completed on 2/22/2014.

4. The isotopic analysis results for these samples are reported on an 'As Received' basis in units of
pCi/mL.

5. Due to insufficient sample volume, a laboratory control sample duplicate (LCSD) was prepared in
lieu of a prep batch duplicate.

6. This analytical method quantifies U-235 alpha activity in a specific region of interest
corresponding to emission energies between those of U-234 and U-238. A potential limitation of
this method is that measurable amounts of U-234 in the sample may cause a small amount of
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the
boundary between the two regions. To minimize the potential for a high bias in the U-235
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy
region. An 85.1% abundance correction has been made to the final U-235 results.

7. ALS uses the following convention for reporting significant digits in the TPU and MDC results.
The TPU value is rounded to two significant digits. The MDC value is rounded to the same
decimal place as the TPU value. In practice, this could result in an MDC reported value of zero
for samples with significant activity, including the batch laboratory control sample.

8. The requested MDC for U-238 was not achieved for samples 1402165-1 and -11 following a
maximum count time of 1000 minutes. The sample is identified with an "M" flag on the final
reports. The results are submitted without further qualification.
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9. No further anomalous situations were encountered during the preparation or analysis of these
samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

C• rysuaI Shaeffer P

Radiochemstry Pri - iewer

Rai chemistry Fin I DWReviewer

2/25/14
Date

02/26/14
Date
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ALS Environmental -- FC

Sample Number(s) Cross-Reference Table

OrderNum:
Client Name:

Client Project Name:
Client Project Number:

Client PO Number:

1402165
Cabrera Services, Inc.
Schofield Barracks
08-3123.00
12-3541

Client Sample Lab Sample, COC Number Matrix I Date Time
Number Number Collected Collected

SBHF14-023-ST01-AS-HF

SBHF14-024-ST02-AS-HF

SBHF14-034-ST01-AS-BK

SBHF14-035-ST02-AS-BK

SBHF14-001-ST01-AS-BK

SBHF14-002-ST02-AS-BK

SBHF14-003-ST03-AS-BK

SBHF14-004-ST04-AS-BK

SBHF 14-005-ST05-AS-BK

SBHF14-006-ST06-AS-BK

SBHF 14-007-ST07-AS-BK
SBHF14-008-ST08-AS- BK

SBHF 14-009-ST09-AS-BK

SBHF14-010-ST10-AS-BK

SBHF 14-011-ST 1-AS-BK

1402165-1

1402165-2

1402165-3

1402165-4

1402165-5

1402165-6

1402165-7

1402165-8

1402165-9

1402165-10

1402165-11

1402165-12

1402165-13

1402165-14

1402165-15

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER
FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

06-Feb-14

06-Feb-14

07-Feb-14

07-Feb-14

04-Feb-14

04-Feb-14

04-Feb-14

04-Feb-14

04-Feb-14

04-Feb-14

04-Feb-14

04-Feb-14

04-Feb-14

04-Feb-14

04-Feb-14

10:45

16:12

15:05

15:08

15:27

15:23

16:10

15:59

15:57

15:30

15:32

15:34

15:38

15:41

15:44

Page 1 of 1 ALS Environmental -- FC
LIMS Version: 6.695

Date Printed: Tuesday, February 25, 2014
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ALS Laboratory Group
225 Commerce Drive, Fort Collins, Colorado 80524
TF; (800)443-1511 PH: (970) 480-1511 FX: (970) 49&15292

AkL SE

Sain-of-Custody
WORI(ORDIER

STB1D 14O /
Fanmn

SAMPLER Jon A Cote DATE 2/6/2014 PAGE 1 of I

PROJECT NAME Schofield Barracks SITE ID Schofield Barracks TURNAROUNO 30 days D1SPOSAL Ty Lab) of Return to Clibent

PROJECT No. 08-3123.00 EDD FORMAT nia

Task 310 PURCHASE ORDER 12-3541

COMPANY NAME Cabrera Services BILL TO COMPANY Cabrera Services

SEND REPORT TO Mjke Winters INVOICE ATTN TO Accounts Payable

ADDRES" 2318 Bolger Ave ADDRESS 473 Silver Lane

CITYI STATE IZIP Spring Hill, FL 34609 CITY ISTATEIZIP East Hartford, CT 06108

PHONE 352-810-2150 PHONE 860-569-0095

PAX nea FAX n/a

E-MAIL Mwinit •@qa!rLLcaMSeras C05icosQM 1114"IL e/a .

E

Lab ID Field IO Matrix Sample S Ti S Time Run Time Flow RatsL b 1Fi l 10D ate S r T e t p m ( Wn) (o . 111

SBHF14-0 3-ST01-AS-HF F 2/6/2014 9:45 10-45 60 10 X

(S SBHF14-024-ST02-AS-HF F 2/6/2014 9:48 16:12 384 10 X

-r"meZone (Circle): EST CST M•T • f Iatrn: 0Oil S-s611 NS non-so lSOlld W water L-llquid E evtact F-•flter

For metals or anions, please detail analytes below. SMNATURE PRINTED NAME DATE TIMEC AK4(cekb"RELINQUISHED •-
Comments: dr PAA.AG (chc bel,) Jon A Cote 216/2014 16:30

Volumes provided In it3: results requ~ested in units of uCVml LEVEL ll (Stand~rd QC) RECEIVED BY Pat Horkman 2/6/2014 16:31

MDC i IE-15 uCmrnI; see previously provided work plan for other MQOW9 LEVEL [If (5dQC . roem,) BY • /"b

Bag of blank Unused filters Included for 0C eample purposes X lE d RECEIVED BY 0 0

Prea'rve half Of each sample for ro-ainey•flldtiow up testing RELINQUis__ED_
BY

iPreservallivo Key: 1-HCI 2-HN03 3-1,12604 ,I-NOOH B.NaHS04 ?-Other &.4 deagrees C 9-5035 RECEIVED B"`

0•

vet



ALS Laboratory Group ai-of-Custody I

- WOmKoRDER
225 Commerce Drfr., Fort Collix., Cororado 80524 W T iED

S T[ iF: (M00)443-1511 PH: (970)490-1511 FP: (970)490-1S22 Form 20" BS

ALS SAMPLER Jon A Cote DATE; 27/2014 PAGE 1 of I

T E Schofield Barracks ID Schofield Barracks TUNAOUND 30 days DISPoSAL Lag o Retur to Client

PRO.ECT No. 083123.00 EDO FORMAT n/a

Task 310 PURCH4ASE ORDER 12-3541

COMPANY NAME Cabrera Services BILL TO COMPANY Cab•era Services

SEND REPORT TO Mike Winters INVOICE ATTI TO Accounts Payable

ADORE"8 2318.BolgerAve AODRESS 473SllverLane

CITY ISTATE; ZIP Spring Hill. FL 34609 CITYI STATE IZIP East Hartford, CT 06108

PHONE 352.610-2150 PHONE 860-569-0095

FAX na FAX I n/a

E-MAIL mw intrs(,cas reraserqvces..con E.-MAIL n/a

Lab ID Field 10 Matrix Sample Sart Time Stop Time Run Time Flow RatbDate atTm tpTm (Min) (CFM)

SBHF14-034-ST01-AS-BK F 217/2014 8:26 15.05 399 10. X

SBHF14.035-ST02-AS-BK F 2/712014 8:28 15:08 400 10 X

Iwo Zone (Carcse): EST CST MST Mat l 0-ol S-oail NS-fof-80osoolid W-water LIllquid Eextract F-fllter

For metals or anions, please detail snalytes below. SIGNATURE PRINTED NAME DATE TIME

Comments: QC PACKAGe (c.ack bol RE LS Jon A Cote 2/7/2014 15:30

volumes provided in ft3. resu•t requeswt n unha or uC, LEVL 11 (Sh'an. d • C• RECEIVED BY Pat Horkman 217/2014 15:31

MDC is IE-15 uCVnrI; a"o previously provided voork plan lor other M00s LEVEL III (Stid 00 + Tam) B

Bag of blank unusec titers included for C3C sample purposes X C RECEIVED BY

Bi x RELINQUISHEw:

Preserve hall t eocl eSample for re-arlalysfOllOw up tesUng By

lPresrvltlVo Key. I-HCI 2-HN03 3.142804 4-NaOH 5-NaHSO4 7-Otmer 6-4 degrees C 9-5035 RECEIVED OY
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ALS Laboratory Group

225 Commerce DrOve, Fort Collins, Colorsdo 80524
TF: (8W),443-1511 PK. (970)400-1811 FV: (970)490.1522

O-AkLS

rain-of-Custody
WORKORDER

# TOB I9 0
Form N"

SAMPLER Jon A Cote DATE 2/4/2014 PAGEI of I

PROJECT rAME SchofieldBarracks SITE l Schofield Barracks TURNMROUNDB 30 ¢ldys DISPOSAL B Lab1 or Return to Client

PROJECT No.. 08-3123.00 D o% n/

Task310PURCHASE ORDER 12-3541

COMPANY MMAE Cabrera Servces BILL TO COMPANY Cabrera Services

SEND REPORT TO Mike Winters INVOICE ATTN TO Accounts Payable

ADDRESS 2318 Bolger Ave ADDRESS 473 Silver Lane

CITY/STATE IZIP Spring Hill, FL. 34609 CITY/STATE /ZIP East Hartford, CT 06108

PHONE! 352-610..2150 PHONEG 860-568-0095

FAX n/a FAX n/a

E-MAIL mwinterscatbe rasersce2 s cqrm E-MdA.L nra

SamleRun Time FoW Rau.
Lab I Field ID Matrix Sample Sart Time Stop Time (Rn) (CFl a

- D-t- -n -CM - - - -- - -

SBHF14-Wl.,-STO17AS.BK F 2/4/2014 12.0 15:27 207 10 X __ __

S8HF14-00,2-T02 AS-•K F 2/412014 11:50 15.23 213 10 X _ _

-I I

-,- - -- -

-rimneZone (0Crcl)! EST CST MSTe?-ý Meterb0 Offi S sonI NSnon-sl~onfsofd W water L liquid E exrtract F-filter

For metals or anions, piease detal anallytest beiow. SGAUEPRINTED NAME DATE TIME

Comments,~~ QC;CPI(hc d"RLNUSE

Comet: y Jon ACote 2/4/2014 15:45

volumes Providwd In ft: results requested Iin units of uFCVtsI LEVEL. 11 (Sbandit QC) RgECvEIE By PaAMCain2//04 54

MDC is IlE-16 uCUmI; see previously provided work plan for oteer b400 LEM~l III (StdOC -10Mm) B m-

Bsg of blank unused filters Included for QC sample purposes x LEVEL IV (Si OC - *o RECEIVED BY

Preserve half of each samiple for ne-ans"yasitollow up testing By_____ ____ ___________ _______________

P1ratervaf)Y Ker 14<11 2-HN03 3-112S04 4Jaoml 5-NaMS404 7-Ottwe 8-4 degrees C 9-5035 RECEIVED BYI

-.-
0

41



ALS Laboratory Group - .-fCutd
225 Commerce Drve, Fort Collns, Colorado 80624 1 4 Too
TF (600)443-111 PH: (070)490-1811 P9C (970) 400-1522 Farm 2020111

A L SAMPLER Stephan Owe DATE 2/4/2014 PAGE 1 of

PRGJECT NAME Schofield Barracks SITE ID Schofield Barracks TURNAROUND 30 days I DFsoSl B abo Return to Client

PROJECT No. 08-3123.00 EDO FORMAT n/a

Task 310 PUJRCHIASEOROER 12-3641

COMPANY N.AME Cabrera Services BILL TO COMPANY Cabrera Services

SEND REPORT TO Mike Winters INVOICE ATTN TO Accounts Payable

ADORESS 2318 Bolger Ave ADDRESS 473 Silver Lane

CITY I STATE I ZIP Spring Hill, FL 34609 CITY I STATE I ZIP East Hartford, CT 06108

PHONE 352-610-2150 P4ONE 860-569-0095
FAX nWe FAX n/a

E-MAIL mwintqrs@careasqervrc(escorn E.MAIL nt/a "- " '• ....

sample Run Time Flow Rate ILab 10 Field ID A Matrix Date sart Time Stop Time (Yin) (CM
_, - - - - -- p-- --- -- - -

( SBHF'4-0ST03-AS-B F 2/4/2014 12:25 16:10 225 10 X
SBHF14-004.5T04-AS-SK F 2/4/2014 12:37 15:59 202 10 X
SBHF14-005-STV- AS-BK F 2/4/2014 12:42 15:57 195 10 X

S9HF14-006-ST06.-AS- F 2/4/2014 12:52 15:30 158 10 X

SBHF14M007-ST07-AS.BK F 2/4/2014 12:56 15:32 156 10 X

__ , SBHF 14-008ST08-AS-BK F 2/4/2014 13:00 15:34 154 10 X

.SBHF14-009-ST09-AS-BK F 2/4/2014 13:07 15:38 151 10 X

8tHIF14-010-STr0-AS-BK F 2/412014 13:13 15:41 148 10 X

&BHF14-011.-ST1.I-AS43K F 214/2014 13:19 15:44 145 10 X

*TlmeZone (Circle): EST CST MST ( Matrix: OoH S=olIl NS non-aoi solid W-water L- ilqud •eextract F-lifter

For metals or anions, please detail analytes below, SIGNATURE PRINTED NAME DATE TIME

Comments: QC PACKAGE leheak b-) Stephan Owe 2/4/2014 16:30

Volumes provided in Il; results requested in units f uCucuni LEVEL It (Stlanard QC) RECEIVED BY Pat Horkman 214/2014 16:31
MOC 0 IE-16 uCVnl;swe proyloully providedwork plan for other MOO'8 LEVEL III (SidQC + %nnY,)- RRNCJ 1 - / 1 2/41201 |

BE of blank unused fllters mIcluded tar QC ample purposes L IVE r i - * RECEIVEDB SY

P=srve haft of each samplo for re,-nal"sllfolow up testing BY_ _ _ _ _ _ _ _

1Prrvallve KMs. 1-HCI 2-NNO3 3-H2S04 4-NaOM 5-N01HS04 7-Other 8-4 degree C 9-51W RECEIVED BY

00
40
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0 A
ALS Environmental - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM

Client: CAL frA Iq o -)-1&4sWorkorder No:

Project Manager: L5 Initials: _ _ Date:j[ a -f41

I. Does this project require any special handling in addition to standard ALS procedures? YESj N
2. Are custody seals on shipping containers intact? ONE YES NO

3. Are Custody seals on sample containers intact? 0O YES NO
4. Is there a COC (Chain-of-Custody) present or other representative documents? ES NO
s. Are the COC and bottle labels complete and legible? ES No
6. Is the COC in agreement with samples received? ([Ds, dates, times, no. of samples, no. of

YESN
containers, matrix, requested analyses, etc.)

7- Were airbills / shipping documents present and/or removable? DROP OFF. F E S)I NO

S. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) (-A YES NO

9. Are all aqueous non-preserved samples pH 4-9? I YES NO

10. Is there sufficient sample for the requested analyses? YES1  NO

II. Were all samples placed in the proper containers for the requested analyses? YES i NO
12. Are all samples within holding times for the requested analyses? C ! NO
13. Were all sample containers received intact? (not broken or leaking, etc.) NO
14. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) N/A YES! NO

headspace free? Size of bubble: _ < green pea > green pea

15. Do any water samples contain sediment? Amount NO
Amount of sediment:__ dusting _ moderate heavy Y

16. Were the samples shipped on ice? YES 'NO
17. Were cooler temperatures measured at 0.1 -6.0°C? IR gun usWe: #2 #4 N YES

Cooler #: _

Temperature (0C): /
No. of custody seals on cooler: G_

DROT Survey

AccPtance External pR/hr reading: 1
L=-:] Background VR/hr reading:

L Were external .pRihr readings < two times background and within DOT acceptance criteria?d/• NO./NA (If no, see Form 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #1 AND #16.

'p(wp1.i7p I : (d -Ti ~-oceo ,--Tx A -- (
510 Cko ! 1 P 0 0 03-' Th-]'ý3 -AS A--d

A&\rv. (b'U r CS? A "0<

If applicable, was the client contacted? YES / NA Contact Daterrimte:
I

/LhProject Manager Signature / Date: Date/Time:

Form 201 r24.xls (06/04/2012)
*IR Gun #2: Oakton, SN 29922500201-0065
"IR Gun #4: Oakton, SN 2372220101-0002 1

Page 1 of4T
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j~fDLJ t3

ORIGIN ID:SAVA (505) 685-9566
IKEITH GREENE
LOS ALAMOS NATL LAB.
TAO0 BLDG 1237 DPU 03

LOS ALAMIOS, NW 87545
UNITED STATES US

'GLANCE STEERE
PARAGON
225 COMMERCE

FORT COLLINS CO 80524
MW 448- 1511
REF: WE7111460000

Ill fIIIhIIIlIIIllIIIIIlIIIl

SHIP DATE: 13FEB14
ACTUGT: 15.0 LB MAN
CAD: 001417G/CAFE2704

BILL SENDER

Lo
-0C0

1 5908 1776 6907

:XH FTCA

FRI - 14 FEB 10:30A
PRIORITY OVERNIGHT

80524
cD-uS DEN

0! ]il I~iIIilIIII!il i1111II I IIl I ! II IlI
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0 0
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.
Client Project Name:

Client Project Number:

Laboratory Name:

Schofield Barracks

08-3123.00

ALS Environmental -- FC

Page: 1 of 5

Reported on: Tuesday, February 25, 2014

2:03:27 PM

PAl Work Order: 1402165

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402165-1 SBHF14-023-ST01-AS-HF Sample U-234 3.4E-15 +/- 2E-15 7E-16 uCi/ml FILTER AS140215-1 2/21/2014

1402165-1 SBHF14-023-ST01-AS-HF Sample U-235 -3E-16 +/- 1.5E-15 2.3E-15 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-1 SBHF14-023-ST01-AS-HF Sample U-238 1.6E-15 +1- .5E-15 1.9E-15 uCi/ml FILTER AS140215-1 2/21/2014 U,M

1402165-2 SBHF14-024-ST02-AS-HF Sample U-234 3.8E-16 +1- 3.8E-16 2.1E-16 uCi/ml FILTER AS140215-1 2/21/2014

1402165-2 SBHF14-024-ST02-AS-HF Sample U-235 2.7E-16 +/- 4.4E-16 2.4E-16 uCi/ml FILTER AS140215-1 2/21/2014

1402165-2 SBHF14-024-ST02-AS-HF Sample U-238 -8E-17 +/- 3.8E-16 7.1E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-3 SBHF14-034-ST01-AS-BK Sample U-234 -4E-17 +/- 2.2E-16 4.8E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-3 SBHF14-034-ST01-AS-BK Sample U-235 9E-17 +/- 2.1E-16 1.2E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-3 SBHF14-034-ST01-AS-BK Sample U-238 7E-17 +/- 1.8E-16 3.4E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

te Printed: Tuesday, February 25, 2014

4t

ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary
Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Page: 2 of 5

Reported on: Tuesday, February 25, 2014

2:03:28 PM

Lab Client Sample ID Sample Nuclide Result +1- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402165-4 SBHF14-035-ST02-AS-BK Sample U-234 2.3E-16 +/- 1.7E-16 8E-17 uCi/ml FILTER AS140215-1 212112014

1402165-4 SBHF14-035-ST02-AS-BK Sample U-235 OE+00 +/- 1.7E-16 3.1E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-4 SBHF14-035-ST02-AS-BK Sample U-238 1.7E-16 +/- 1.4E-16 8E-17 uCi/ml FILTER AS140215-1 2/21/2014 LT

1402165-5 SBHF14-001-ST01-AS-BK Sample U-234 6E-16 +/- 5.9E-16 3.2E-16 uCi/ml FILTER AS140215-1 2/21/2014

1402165-5 SBHF14-001-ST01-AS-BK Sample U-235 0E+00 +/- 6.9E-16 3.8E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-5 SBHF14-001-ST01-AS-BK Sample U-238 3.6E-16 +/- 5.9E-16 3.2E-16 uCi/ml FILTER AS140215-1 2/21/2014 LT

1402165-6 SBHF14-002-ST02-AS-BK Sample U-234 2.1E-16 +/- 3.4E-16 5.1E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-6 SBHF14-002-ST02-AS-BK Sample U-235 -8E-17 +/- 4E-16 7.6E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-6 SBHF14-002-ST02-AS-BK Sample U-238 3.5E-16 +/- 3.5E-16 1.9E-16 uCi/ml FILTER AS140215-1 2/21/2014 LT

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported acti~ty is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

9&te Printed: Tuesday, February 25, 2014
-t

ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 5



0 0
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Page: 3 of 5

Reported on: Tuesday, February 25, 2014

2:03:28 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402165-7 SBHF14-003-ST03-AS-BK Sample U-234 3.1E-16 +/- 3.1E-16 1.7E-16 uCi/ml FILTER AS140215-1 212112014

1402165-7 SBHF14-003-ST03-AS-BK Sample U-235 7E-17 +/- 3.6E-16 5.4E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-7 SBHF14-003-ST03-AS-BK Sample U-238 1.9E-16 +/- 3.1E-16 4.6E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-8 SBHF14-004-ST04-AS-BK Sample U-234 1.6E-16 +/- 3.9E-16 5.8E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-8 SBHF14-004-ST04-AS-BK Sample U-235 OE+00 +/- 4.6E-16 6.9E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-8 SBHF14-004-ST04-AS-BK Sample U-238 7.9E-16 +1- 6.5E-16 8.5E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-9 SBHF14-005-ST05-AS-BK Sample U-234 3.3E-16 +/- 4.5E-16 7.2E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-9 SBHF14-005-ST05-AS-BK Sample U-235 3.1E-16 +/- 3.9E-16 2.1E-16 uCi/mi FILTER AS140215-1 2/21/2014

1402165-9 SBHF14-005-ST05-AS-BK Sample U-238 1.3E-16 +/- 3.3E-16 1.8E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

Comments:

Data Package ID: UR1402165-1

Quallflers/Flags:
U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activty is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

~A te Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
&A
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary
Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

Page: 4 of 5

Reported on: Tuesday, February 25, 2014

2:03:28 PM

PAl Work Order: 1402165

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402165-10 SBHF14-006-ST06-AS-BK Sample U-234 5.3E-16 +/- 4.4E-16 2.4E-16 uCi/ml FILTER AS140215-1 2/21/2014

1402165-10 SBHF14-006-ST06-AS-BK Sample U-235 OE+00 +/- 5.1E-16 2.8E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-10 SBHF14-006-ST06-AS-BK Sample U-238 2.6E-16 +/- 4.7E-16 8.2E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-11 SBHF14-007-ST07-AS-BK Sample U-234 8.5E-16 +/- 7.1E-16 3.8E-16 uCi/ml FILTER AS140215-1 2/21/2014

1402165-11 SBHF14-007-ST07-AS-BK Sample U-235 1.7E-16 +/- 8.2E-16 1.55E-15 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-11 SBHF14-007-ST07-AS-BK Sample U-238 5.7E-16 +/- 7E-16 1.04E-15 uCi/ml FILTER AS140215-1 2/21/2014 U,M

1402165-12 SBHF14-008-ST08-AS- BK Sample U-234 8E-17 +/- 3.7E-16 2E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-12 SBHF14-008-ST08-AS- BK Sample U-235 9E-17 +/- 4.3E-16 2.4E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-12 SBHF14-008-ST08-AS- BK Sample U-238 1.5E-16 +/- 4.3E-16 8.1E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

Pte Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 4 of 5



0 eIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Page: 5 of 5

Reported on: Tuesday, February 25, 2014

2:03:28 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402165-13 SBHF14-009-ST09-AS-BK Sample U-234 6.6E-16 +/- 5.3E-16 6.1E-16 uCi/ml FILTER AS140215-1 2/21/2014

1402165-13 SBHF14-009-ST09-AS-BK Sample U-235 OE+00 +/-4.8E-16 7.1E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-13 SBHF14-009-ST09-AS-BK Sample U-238 8E-17 +1- 5E-16 9.9E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-14 SBHF14-010-ST10-AS-BK Sample U-234 2.6E-16 +/- 6.3E-16 1.15E-15 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-14 SBHF14-010-ST10-AS-BK Sample U-235 OE+00 +/- 5.1E-16 1.11E-15 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-14 SBHF14-010-ST10-AS-BK Sample U-238 1.8E-16 +/- 5E-16 9.4E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

1402165-15 SBHF14-011-STI1-AS-BK Sample U-234 1.66E-14 +/- 3.8E-15 1.1E-15 uCi/ml FILTER AS140215-1 2/21/2014

1402165-15 SBHF14-011-ST11-AS-BK Sample U-235 9.6E-16 +/- 7.7E-16 8.8E-16 uCi/ml FILTER AS140215-1 2/21/2014

1402165-15 SBHF14-011-ST11-AS-BK Sample U-238 6.1E-16 +/- 5.9E-16 7.5E-16 uCi/ml FILTER AS140215-1 2/21/2014 U

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activty is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

I e Prne:TedyIeray2,21 L niomna -F

91te Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Method Blank Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-1MMB Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 30200000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-1UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 22-Feb-14

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.4E-16 +/- 2.8E-16 1.5E-16

15117-96-1 U-235 2E-16 +/- 3.2E-16 4.8E-16 U

7440-61-1 U-238 1.1E-16 +/- 2.7E-16 4.1E-16 1E-15 U

Comments:

QualiflerslFlags:

U - Result is less than the sample specific MDC.

YI - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Pmpagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

M - Requested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.. ata Package ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Method Blank Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-1PMB Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 30200000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-1UR File Name: Spectrum #1
Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 22-Feb-14

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.5E-16 +/- 3.8E-16 5.2E-16 U

15117-96-1 U-235 OE+00 +-4E-16 6.1E-16 U

7440-61-1 U-238 7E-17 +/- 3.7E-16 7.6E-16 1E-15 U

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

M - Requested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

OData Package ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Laboratory Control Sample(s)

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-1LCS Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 30200000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-1UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 22-Feb-14

CASNO Target MDC Spike Added % Rec Control Lab

Nuclide Results +/- 2s TPU Limits Qualifier

13966-29-5 U-234 7.4E-14 +1- 1.3E-14 1E-15 7.320E-14 101 82- 122 P

7440-61-1 U-238 7.4E-14 +/- 1.3E-14 OE+00 7.600E-14 97.6 82- 122 P

Comments:

QualifierslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

*ata Package ID: UR1402165-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC Page 1 of 2

LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Laboratory Control Sample(s)

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-1LCSD Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 30200000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Result Units: uCi/mi

Date Collected: 15-Feb-14 Run ID: AS140215-1 UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes
Date Analyzed: 22-Feb-14

CASNO Target MDC Spike Added % Rec Control Lab
Nuclide Results +/- 2s TPU Limits Qualifier

13966-29-5 U-234 7.4E-14 +/- 1.3E-14 OE+00 7.320E-14 101 82- 122 P

7440-61-1 U-238 8.4E-14 +/- 1.4E-14 1E-15 7.600E-14 110 82- 122 P

Comments:

QuallflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

*ata Package ID: UR1402165-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

W Lab Name: ALS Environmental -- FC Duplicate Sample Results (DER)

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 30200000 ml

Lab ID: A140215-lLCSD Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 15-Feb-14 Run ID: AS140215-1UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 22-Feb-14 File Name: Spectrum #1

CASNO Analyte Sample Duplicate DER DER
CA Result +1 2 s TPU MDC Flags Result +1- 2 s TPU MDC Flags Lim

13966-29-5 U-234 7.4E-14 +/- 1.3E-14 IE-15 P 7.4E-14 +/- 1.3E-14 OE+00 P 0.00659 2.13

7440-61-1 U-238 7,4E-14 +/- 1.3E-14 OE+00 P 8.4E-14 +/- 1.4E-14 1E-15 P 0.5 2.13

Comments:

Duplicate QuallfterslFlags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

W - DER is greater than Warning Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits.Pckage ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 1
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-023-ST01-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 8.50E+06 ml

Lab ID: 1402165-1 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 06-Feb-14 Run ID: AS140215-1UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.4E-15 +/- 2E-15 7E-16

15117-96-1 U-235 -3E-16 +/- 1.5E-15 2.3E-15 U

7440-61-1 U-238 1.6E-15 +/- 1.5E-15 1.9E-15 1E-15 U,M

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - chemnical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

SPackage ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 15
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-024-ST02-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 5.45E+07 ml

Lab ID: 1402165-2 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 06-Feb-14 Run ID: AS140215-1UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.8E-16 +/- 3.8E-16 2.1E-16

15117-96-1 U-235 2.7E-16 +/- 4.4E-16 2.4E-16

7440-61-1 U-238 -8E-17 +/- 3.8E-16 7.1E-16 1E-15 U

Comments:

Qualiflers/Flags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPu - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

SPackage ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 15
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12
Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-034-ST01-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 5.65E+07 ml

Lab ID: 1402165-3 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-1UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result ÷/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 -4E-17 +/- 2.2E-16 4.8E-16 U

15117-96-1 U-235 9E-17 +-2.1E-16 1.2E-16 U

7440-61-1 U-238 7E-17 +/- 1.8E-16 3.4E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Package ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 3 of 15
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

*Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-035-ST02-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 5.65E+07 ml

Lab ID: 1402165-4 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-1UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.3E-16 +/- 1.7E-16 8E-17

15117-96-1 U-235 OE+00 +/- 1.7E-16 3.1E-16 U

7440-61-1 U-238 1.7E-16 +/- 1.4E-16 8E-17 IE-15 LT

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

a Package ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 4 of 15

27 of 114



Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

*Sample Results
Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-001-ST01-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 2.93E+07 ml

Lab ID: 1402165-5 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%/6): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 6E-16 +/- 5.9E-16 3.2E-16

15117-96-1 U-235 OE+00 +/-6.9E-16 3.8E-16 U

7440-61-1 U-238 3.6E-16 +/- 5.9E-16 3.2E-16 1E-15 LT

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less then Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported

activity is greater than the reported MDC.
M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Deltectable Concentration

BOL - Below Detection Limit. Package ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 5 of 15
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-002-ST02-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 3.02E+07 ml

Lab ID: 1402165-6 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
L Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.1E-16 +/- 3.4E-16 5.1E-16 U

15117-96-1 U-235 -8E-17 +/- 4E-16 7.6E-16 U

7440-61-1 U-238 3.5E-16 +/- 3.5E-16 1.9E-16 1E-15 LT

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.Pckage ID: UR1402165-1
Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC

LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12
Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-003-ST03-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 3.18E+07 ml

Lab ID: 1402165-7 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.1E-16 +/- 3.1E-16 1.7E-16

15117-96-1 U-235 7E-17 +/- 3.6E-16 5.4E-16 U

7440-61-1 U-238 1.9E-16 +/- 3.1E-16 4.6E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC. greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

S& Package ID: UR1402165-1
Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC

LIMS Version: 6.695

Page 7 of 15
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-004-ST04-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 2.86E+07 ml

Lab ID: 1402165-8 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 21 -Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.6E-16 +/- 3.9E-16 5.8E-16 U

15117-96-1 U-235 OE+O0 +/- 4.6E-16 6.9E-16 U

7440-61-1 U-238 7.9E-16 +/- 6.5E-16 8.5E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less lthan the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDIZ.

M3 - The requested MDC was not met, but the reported
activty is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL -Below Detection Limit

S Package ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 8 of 15
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-005-ST05-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 2.76E+07 ml

Lab ID: 1402165-9 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml
Date Analyzed: 21 -Feb-1 4 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.3E-16 +/- 4.5E-16 7.2E-16 U

15117-96-1 U-235 3.1E-16 +/- 3.9E-16 2.1E-16

7440-61-1 U-238 1.3E-16 +/- 3.3E-16 1.8E-16 1E-15 U

Comments:

QuallflerslFlags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDc, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

SPackage ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 9 of 15
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-Q06-ST06-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 2.24E+07 ml

Lab ID: 1402165-10 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 5.3E-16 +/- 4.4E-16 2.4E-16

15117-96-1 U-235 OE+00 +/- 5.1E-16 2.8E-16 U

7440-61-1 U-238 2.6E-16 +/- 4.7E-16 8.2E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less th~an the sample specific MDIC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activty is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

S Package ID: UR1402165-1
Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC

LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-007-ST07-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 2.21E+07 ml

Lab ID: 1402165-11 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.
M3 - The requested MDIZ was not met, but the reported

activity is greater than the reported MDC.
M - The requested MDIZ was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

S Package ID: UR1402165-1
Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC

LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-008-ST08-AS- BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 2.18E+07 ml

Lab ID: 1402165.12 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mil
Date Analyzed: 21 -Feb-1 4 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 8E-17 +/- 3.7E-16 2E-16 U

15117-96-1 U-235 9E-17 +/- 4.3E-16 2.4E-16 U

7440-61-1 U-238 1.5E-16 +/- 4.3E-16 8.1E-16 1E-15 U

Comments:

Qualifiers/ltags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control atl100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

SPackage ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-009-ST09-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 2.14E+07 ml

Lab ID: 1402165-13 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 6.6E-16 +/- 5.3E-16 6.1E-16

15117-96-1 U-235 OE+00 +/- 4.8E-16 7.1E-16 U

7440-61-1 U-238 8E-17 +/- 5E-16 9.9E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitatied Yietd is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.
M3 - The requested MDC was not met, but the reported

activity is greater than the reported MDC.
M - The requested MDC was not met.

Abbireviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Package ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 13 of 15
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

*Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-010-ST10-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 2.10E+07 ml

Lab ID: 1402165-14 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%/6): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.6E-16 +/- 6.3E-16 1.15E-15 U

15117-96-1 U-235 OE+00 +/- 5.1E-16 1.11E-15 U

7440-61-1 U-238 1.8E-16 +/- 5E-16 9.4E-16 1E-15 U

Comments:

Comments:Qualiflers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

SPackage ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

i Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402165

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-011-ST11-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-1 Final Aliquot: 2.05E+07 ml

Lab ID: 1402165-15 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-1-1 Prep Basis: As Received
Date Collected: 04-Feb-14 Run ID: AS140215-1UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier

MDC

13966-29-5 U-234 1.66E-14 +/- 3.8E-15 1.1E-15

15117-96-1 U-235 9.6E-16 +/- 7.7E-16 8.8E-16

7440-61-1 U-238 6.1E-16 +/- 5.9E-16 7.5E-16 1E-15 U

Comments:

Qualflfers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Pckage ID: UR1402165-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha S ectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

7:46:25 AM

Sample ID Nuclide Sample Prep Batch Ingrowth
QC Type Type Date/Time QCBatchID Date//Tme

1402165-1 U-232 2/6/2014 AS140215-1 NA

SMP Tracer 10:45:00 AM AS140215-1-1 NA

1402165-1 U-234 2/6/2014 AS140215-1 NA

SMP Trg. Analyte 10:45:00 AM AS140215-1-1 NA

1402165-1 LI-235 2/6/2014 AS140215-1 NA

SMP Trg. Analyte 10:45:00 AM AS140215-1-1 NA

1402165-1 U-238 2/6/2014 AS140215-1 NA

SMP Trg. Analyte 10:45:00 AM AS140215-1-1 NA

1402165-2 LJ-232 2/6/2014 AS140215-1 NA

SMP Tracer 4:12:00 PM AS140215-1-1 NA

1402165-2 LI-234 2/6/2014 AS140215-1 NA

SMP Trg. Analyte 4:12:00 PM AS140215-1-1 NA

1402165-2 U-235 2/6/2014 AS140215-1 NA

SMP Trg. Anayte 4:12:00 PM AS140215-1-1 NA

Decay Matrix

Date/Time %Moist.

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

Samp AIq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER '6Spk. Reco'
Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

8500000 ml AtphaSpec2 AS140215-1UR 2/21/2014 958.000 30.83% 1000 1.65E-13 2E-15 uCi/ml NA

8500000 rr 81 Spectrum #1 2:03 PM 2.000 1000 65.7% 2.7E-14 NA As Received NA

8500000 rnd AMphaSpec2 AS140215-1UR 2/21/2014 13.000 30.83% 1000 3.4E-15 7E-16 uCi/mI NA

8500000 rd 81 Spectrum #1 2:03 PM 0.000 1000 65.7% 2E-15 NA As Received NA

8500000 nl AJphaSpec2 AS140215-1UR 2/21/2014 -1.000 30.83% 1000 -3E-16 2.3E-15 uCilml NA

8500000 ri 81 Spectrum#1 2:03 PM 1.000 1000 65.7% 1.5E-15 NA As Received NA U

8500000 ml AJphaSpec2 AS140215-1UR 2/21/2014 6.000 30.83% 1000 1.6E-15 1.9E-15 uCi/mI NA

8500000 mi 81 Spectrum #1 2:03 PM 1.000 1000 65.7% 1.5E-15 NA As Received NA U,M

54500000 cl AtphaSpec2 AS140215-1UR 2/21/2014 510.000 30.65% 1000 1.38E-14 3E-16 uCi/ml NA

54500000 rd 82 Spectrum #1 2:03 PM 2.000 1000 35.2% 2.4E-15 NA As Received NA

54500000 rd AjphaSpec2 AS140215-lUR 2/2112014 5.000 30.65% 1000 3.8E-16 2.1E-16 uCi/ml NA

54500000 rd 82 Spectrumr#1 2:03 PM 0.000 1000 35.2% 3.8E-16 NA As Received NA

54500000 Mn AlphaSpec2 AS140215-1UR 2/21/2014 3.000 30.65% 1000 2.7E-16 2.4E-16 uCi/ml NA

54500000 rd 82 Spectrum#1n 2:03 PM 0.000 1000 35.2% 4.4E-16 NA As Received NA

1402165-2 Lu-238 2/6/2014 AS140215-1 NA NA FILTER 54500000 rd AJphaSpec2 AS140215-1UR 2/21/2014 -1.000 30.65% 1000 -8E-17 7.1E-16 uCi/ml NA

SMP Trg. Analyte 4:12:00 PM AS140215-1-1 NA NA NA 54500000 rni 82 Spectrum#1 2:03 PM 2.000 1000 35.2% 3.8E-16 NA As Received NA U

1402165-3 L-232 2/7/2014 AS140215-1 NA NA FILTER 56500000 i AlphaSpec2 AS140215-1UR 2/21/2014 1036.000 31.20% 1000 2.65E-14 2E-16 uCi/ml NA

SMP Tracer 3:05:00 PM AS140215-1-1 NA NA NA 56500000 mi 83 Spectrum #1 2:03 PM 1.000 1000 70.2% 4.3E-15 NA As Received NA

1402165-3 U-234 2/7/2014 AS140215-1 NA NA FILTER 56500000 m! AiphaSpec2 AS140215-1UR 2/21/2014 -1.000 31.20% 1000 -4E-17 4.8E-16 uCi/ml NA

SMP Trg. Analyte 3:05:00 PM AS140215-1-1 NA NA NA 56500000 ci 83 Spectrum #1 2:03 PM 5.000 1000 70.2% 2.2E-16 NA As Received NA U

1402165-3 U-235 2/7/2014 AS140215-1 NA NA FILTER 56500000 ci AJphaSpec2 AS140215-IUR 2/21/2014 2.000 31.20% 1000 9E-17 1.2E-16 uCi/ml NA

SMP Trg. Analyte 3:05:00 PM AS140215-1-1 NA NA NA 56500000 rd 83 Spectrum#1 2:03 PM 0.000 1000 70.2% 2.1E-16 NA As Received NA U

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requexted MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT- Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#..iquot Basis is 'Dry Weight while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Zte Printed: Tuesday, February 25, 2014
41•

ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Slectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

7:46:25 AM

Sample ID Nuclide Sample Prep Batch Ingrowth
OC Type Type Date/lime QCBatchID Date/Time

1402165-3 u-238 2/7/2014 AS140215-1 NA

SMP Trg. Analyte 3:05:00 PM AS140215-1-1 NA

1402165-4 U-232 2/7/2014 AS140215-1 NA

SMP Tracer 3:08:00 PM AS140215-1-1 NA

1402165-4 U-234 2/7/2014 AS140215-1 NA

SMP Trg. Analyte 3:08:00 PM AS140215-1-1 NA

1402165-4 U-235 2/712014 AS140215-1 NA

SMP Trg. Analyte 3:08:00 PM AS140215-1-1 NA

1402165-4 U-238 2/7/2014 AS140215-1 NA

SMP Trg. Analyte 3:08:00 PM AS140215-1-1 NA

1402165-5 U-232 2/4/2014 AS140215-1 NA

SMP Tracer 3:27:00 PM AS140215-1-1 NA

1402165-5 U-234 2/4/2014 AS140215-1 NA

SMP Trg. Analyte 3:27:00 PM AS140215-1-1 NA

Decay Matrix

Date/'ime %Moist.

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

Samp Alq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco1
Analy AIq Det ID File Name Date/lime Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

56500000 mi AlphaSpec2 AS140215-1UR 2/21/2014 2.000 31.20% 1000 7E-17 3.4E-16 uCi/ml NA

56500000 mi 83 Spectrum#1 2:03 PM 2.000 1000 70.2% 1.8E-16 NA As Received NA U

56500000 Md AJphaSpec2 AS140215-1UR 2/21/2014 1308.000 30.40% 1000 3.43E-14 2E-16 uCi/ml NA

56500000 m! 84 Spectrum #1 2:03 PM 2.000 1000 91.0% 5.4E-15 NA As Received NA

56500000 ci AjphaSpec2 AS140215-1UR 2121/2014 8.000 30.40% 1000 2.3E-16 8E-17 uCi/ml NA

56500000 m! 84 Spectrum #1 2:03 PM 0.000 1000 91.0% 1.7E-16 NA As Received NA

56500000 ci AJphaSpec2 ASI402a5-lUR 2/21/2014 0.000 30.40% 1000 OE+00 3.1E-16 uCi/ml NA

56500000 ml 84 Spectrum#1 2:03 PM 2.000 1000 91.0% 1.7E-16 NA As Received NA U

56500000 nl AJphaSpec2 AS140215-1UR 2/21/2014 6.000 30.40% 1000 1.7E-16 8E-17 uCi/ml NA

56500000 ci 84 Spectrum #1 2:03 PM 0.000 1000 91.0% 1.4E-16 NA As Received NA LT

29300000 mi AJphaSpec2 AS140215-1UR 2/21/2014 608.000 30.11% 1000 3.1E-14 4E-16 uCi/mI NA

29300000 mi 85 Spectrum#1 2:03 PM 1.000 1000 42.7% 5.2E-15 NA As Received NA

29300000 mi AJphaSpec2 AS140215-IUR 2/21/2014 5.000 30.11% 1000 6E-16 3.2E-16 uCi/ml NA

29300000 md 85 Spectrum#1 2:03 PM 0.000 1000 42.7% 5.9E-16 NA As Received NA

1402165-5 U-235 2/4/2014 AS140215-1 NA NA FILTER 29300000 m! AjphaSpec2 AS140215-1UR 2/2112014 0.000 30.11% 1000 0E+00 3.8E-16 uCi/ml NA

SMP Trg. Analyte 3:27:00 PM AS140215-1-1 NA NA NA 29300000 ma 85 Spectrumr#1 2:03 PM 0.000 1000 42.7% 6.9E-16 NA As Received NA U

1402165-5 LU-238 2/4/2014 AS140215-1 NA NA FILTER 29300000 ri AJphaSpec2 AS140215-1UR 2/21/2014 3.000 30.11% 1000 3.6E-16 3.2E-16 uCi/ml NA

SMP Trg. Aialyte 3:27:00 PM AS140215-1-1 NA NA NA 29300000 mi 85 Spectrur #1 2:03 PM 0.000 1000 42.7% 5.9E-16 NA As Received NA LT

1402165-6 U-232 214/2014 AS140215-1 NA NA FILTER 30200000 ni AjphaSpec2 AS140215-1UR 2/21/2014 1015.000 30.61% 1000 4.95E-14 5E-16 uCi/ml NA

SMP Tracer 3:23:00 PM AS140215-1-1 NA NA NA 30200000 ci 86 Spectrum#1 2:03 PM 3.000 1000 70.1% 8E-15 NA As Received NA

1402165-6 U-234 2/4/2014 AS140215-1 NA NA FILTER 30200000 ri AJphaSpec2 AS140215-1UR 2/21/2014 3.000 30.61% 1000 2.1E-16 5.1E-16 uCi/ml NA

SMP Trg. Analyte 3:23:00 PM AS140215-1-1 NA NA NA 30200000 m! 86 Spectrum#1 2:03 PM 1.000 1000 70.1% 3.4E-16 NA As Received NA U

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags: Notes:

U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - T]he requested MDC was not met, but the reported

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#.Oiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

flte Printed: Tuesday, February 25, 2014 ALS Environmental -- FC Page 2 of 7
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0 Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

7:46:25 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix
QC Type Type Date/lime QCBatchID Date ,Mime Date/lime %Moist.

1402165-6 uJ-235 2/4/2014 AS140215-1 NA NA FILTER

SMP Trg. AnaIyte 3:23:00 PM AS140215-1-1 NA NA NA

1402165-6 U-238 2/4/2014 AS140215-1 NA NA FILTER

SMP Trg. Analyte 3:23:00 PM AS140215-t-1 NA NA NA

1402165-7 U-232 2/4/2014 AS140215-1 NA NA FILTER

SMP Tracer 4:10:00 PM AS140215-1-1 NA NA NA

1402165-7 U-234 2/4/2014 AS140215-1 NA NA FILTER

SMP Trg. Anaiyte 4:10:00 PM AS140215-1-1 NA NA NA

Samp AIq Inst ID AnRuniD Count Net Cnts BaseEff CntDur(min) Activity I1- MDC ReportUnits DER /oSpk. Recov
Analy Aq Det ID File Name Date/'1ime Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

30200000 A AlphaSpec2 AS140215-1UR 2/21/2014 -1.000 30.61% 1000 -8E-17 7.6E-16 uCi/ml NA

30200000 m! 86 Spectrum#1 2:03 PM 2.000 1000 70.1% 4E-16 NA As Received NA U

30200000 xl AlphaSpec2 AS1402tS-1UR 2/21/2014 5.000 30.61% 1000 3.5E-16 1.9E-16 uCi/ml NA

30200000 ri 86 Spectrum#1 2:03 PM 0.000 1000 70.1% 3.5E-16 NA As Received NA LT

31800000 ml AlphaSpec2 AS140215-IUR 2/21/2014 1069.000 31.55% 1000 4.79E-14 4E-16 uCi/mI NA

31800000 rn- 87 Spectrum#1 2:03 PM 2.000 1000 71.7% 7.7E-15 NA As Received NA

31800000 mi AlphaSpec2 AS140215-1UR 2/21/2014 5.000 31.55% 1000 3.1E-16 1.7E-16 uCi/ml NA

31800000 rl 87 Spectrum#1 2:03 PM 0.000 1000 71.7% 3.1E-16 NA As Received NA

1402165-7 u1-235 2/4/2014 AS140215-1 NA NA FILTER 31800000 rrt AJphaSpec2 AS140215-1UR 2/21/2014 1.000 31.55% 1000 7E-17 5.4E-16 uCi/ml NA

SMP Trg. Analyte 4:10:00 PM AS140215-1-1 NA NA NA 31800000 ml 87 Spectrum#1 2:03 PM 1.000 1000 71.7% 3.6E-16 NA As Received NA U

1402165-7 U-238 2/4/2014 AS140215-1 NA NA FILTER 31800000 xl AjphaSpec2 AS140215-1UR 2/21/2014 3.000 31.55% 1000 1.9E-16 4.6E-16 uCi/ml NA

SMP Trg. Analyte 4:10:00 PM AS140215-1-1 NA NA NA 31800000 m! 87 Spectrum#1 2:03 PM 1.000 1000 71.7% 3.1E-16 NA As Received NA U

1402165-8 U-232 2/4/2014 AS140215-1 NA NA FILTER 28600000 rl AiphaSpec2 AS140215-1UR 2/21/2014 939.000 30.79% 1000 4.8E-14 6E-16 uCi/ml NA

SMP Tracer 3:59:00 PM AS140215-1-1 NA NA NA 28600000 rl 88 Spectrum #1 2:03 PM 4.000 1000 64.5% 7.8E-15 NA As Received NA

1402165-8 U-234 2/4/2014 AS140215-1 NA NA FILTER 28600000 nA AJphaSpec2 AS140215-1UR 2/21/2014 2.000 30.79% 1000 1.6E-16 5.8E-16 uCi/ml NA

SMP Trg Analyte 3:59:00 PM AS140215-1-1 NA NA NA 28600000 rl 88 Spectrum#1 2:03 PM 1.000 1000 64.5% 3.9E-16 NA As Received NA U

1402165-8 U1-235 2/4/2014 AS140215-1 NA NA FILTER 28600000 rl AJphaSpec2 AS140215-1UR 2/21/2014 0.000 30.79% 1000 OE+00 6.9E-16 uCi/mI NA

SMP Trg. Analyte 3:59:00 PM AS140215-1-1 NA NA NA 28600000 ml 88 Spectrum #1 2:03 PM 1.000 1000 64.5% 4.6E-16 NA As Received NA U

1402165-8 U-238 2/4/2014 AS140215-1 NA NA FILTER 28600000 ml AlphaSpec2 AS140215-1UR 2/21/2014 10.000 30.79% 1000 7.9E-16 8.5E-16 uCi/ml NA

SMP Trg. Anatyte 3:59:00 PM AS140215-1-1 NA NA NA 28600000 rl 88 Spectrum#1 2:03 PM 3.000 1000 64.5% 6.5E-16 NA As Received NA U

1402165-9 11-232 2/4/2014 AS140215-1 NA NA FILTER 27600000 ml AJphaSpec2 AS140215-1UR 2121/2014 1158.000 31.24% 1000 6.05E-14 8E-16 uCi/ml NA

SMP Tracer 3:57:00 PM AS140215-1-1 NA NA NA 27600000 ml 89 Spectrurt#1 2:03 PM 7.000 1000 78.4% 9.7E-15 NA As Received NA

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDCb 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

# Oiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

I-j
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0Isotopic Uranium By Alpha S ctroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

7:46:25 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp Alq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Recovj

QC Type Type Date/lime QCBatchiD Date M'nme Date/lime %Moist. Analy AIq Det ID File Name Date/lime Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402165-9 u-234 214/2014 AS140215-1 NA NA FILTER 27600000 ri AiphaSpec2 AS140215-1UR 2/21/2014 5.000 31.24% 1000 3.3E-16 7.2E-16 uCi/ml NA

SMP Trg. Analyte 3:57:00 PM AS140215-1-1 NA NA NA 27600000 mi 89 Spectrum #1 2:03 PM 3.000 1000 78.4% 4.5E-16 NA As Received NA U

1402165-9 U-235 2/4/2014 AS140215-1 NA NA FILTER 27600000 ri ANphaSpec2 AS140215-1UR 2/21/2014 4.000 31.24% 1000 3.1E-16 2.1E-16 uCi/ml NA

SMP Trg. Analyte 3:57:00 PM AS140215-1-1 NA NA NA 27600000 ra 89 Spectrum#1 2:03 PM 0.000 1000 78.4% 3.9E-16 NA As Received NA

1402165-9 .-238 2/4/2014 AS140215-1 NA NA FILTER 27600000 ml AJphaSpec2 AS140215-1UR 2/21/2014 2.000 31.24% 1000 1.3E-16 1.8E-16 uCi/ml NA

SMP Trg. Analyte 3:57:00 PM AS140215-1-1 NA NA NA 27600000 ml 89 Spectrum#1 2:03 PM 0.000 1000 78.4% 3.3E-16 NA As Received NA U

1402165-10 U-232 2/4/2014 AS140215-1 NA NA FILTER 22400000 ni AlphaSpec2 AS140215-1UR 2/2112014 1085.000 30.90% 1000 7,1E-14 1E-15 uCi/ml NA

SMP Tracer 3:30:00 PM AS140215-1-1 NA NA NA 22400000 rd 90 Spectrum #1 2:03 PM 5.000 1000 74.3% 1.1E-14 NA As Received NA

1402165-10 U-234 2/4/2014 AS140215-1 NA NA FILTER 22400000 mv AiphaSpec2 AS140215-IUR 2/21/2014 6.000 30.90% 1000 5.3E-16 2.4E-16 uCi/ml NA

SMP Trg. Anatyte 3:30:00 PM AS140215-1-1 NA NA NA 22400000 mi 90 Spectrum 1 2:03 PM 0.000 1000 74.3% 4.4E-16 NA As Received NA

1402165-10 U-235 2/4/2014 AS140215-1 NA NA FILTER 22400000 mi AjphaSpec2 AS140215-1UR 2/21/2014 0.000 30.90% 1000 OE+00 2.8E-16 uCi/mI NA

SMP Trg, ailyte 3:30:00 PM AS140215-1-1 NA NA NA 22400000 ni 90 Spectrum#1 2:03 PM 0.000 1000 74.3% 5.1E-16 NA As Received NA U

1402165-10 u-238 2/4/2014 AS140215-1 NA NA FILTER 22400000 ni AtphaSpec2 AS140215-1UR 2/21/2014 3.000 30.90% 1000 2.6E-16 8.2E-16 uCi/ml NA

SMP Trg. Analyte 3:30:00 PM AS140215-1-1 NA NA NA 22400000 rn 90 Spectrum#1 2:03 PM 2.000 1000 74.3% 4.7E-16 NA As Received NA U

1402165-11 U-232 2/4/2014 AS140215-1 NA NA FILTER 22100000 rM AJphaSpec2 AS140215-1UR 2/21/2014 681.000 30.35% 1000 4.57E-14 8E-16 uCi/ml NA

SMP Tracer 3:32:00 PM AS140215-1-1 NA NA NA 22100000 rni 91 Spectrum#1 2:03 PM 4.000 1000 47.5% 7.6E-15 NA As Received NA

1402165-11 u-234 2/4/2014 AS140215-1 NA NA FILTER 22100000 ml AJphaSpec2 AS1402115-1UR 2/21/2014 6.000 30.35% 1000 8.5E-16 3.8E-16 uCi/ml NA

SMP Trg. Analyte 3:32:00 PM AS140215-1-1 NA NA NA 22100000 mi 91 Spectrum#1 2:03 PM 0.000 1000 47.5% 7.1E-16 NA As Received NA

1402165-11 U-235 2/4/2014 AS140215-1 NA NA FILTER 22100000 vni AtphaSpec2 AS140215-1UR 2/21/2014 1.000 30.35% 1000 1.7E-16 1.55E-15 uCi/mI NA

SMP Trg. Aaý,te 3:32:00 PM AS140215-1-1 NA NA NA 22100000 ni 91 Spectrum#1 2:03 PM 2.000 1000 47.5% 8.2E-16 NA As Received NA U

1402165-11 tJ-238 2/4/2014 AS140215-1 NA NA FILTER 22100000 rv AiphaSpec2 AS140215-1UR 2/21/2014 4.000 30.35% 1000 5.7E-16 1.04E-15 uCi/ml NA

SMP Tmg. Analyte 3:32:00 PM AS140215-1-1 NA NA NA 22100000 rn 91 Spectrum #1 2:03 PM 1.000 1000 47.5% 7E-16 NA As Received NA U,M

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags: Notes:

U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. M3 - The requested MDC was not met, but the reported 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

*- Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#9iliquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Mhte Printed: Tuesday, February 25, 2014 ALS Environmental -- FC Page 4 of 7
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Isotopic Uranium By Alpha S ectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

7:46:25 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp Alq Inst ID AnRunlD Count Net Cnts 'BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/Time QCBatchlD Date /M1me Date/1ime %Moist. Analy AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402165-12 u-232 2/4/2014 AS140215-1 NA NA FILTER 21800000 rni .NphaSpec2 AS140215-1UR 2/21/2014 1302.000 31.14% 1000 8.6E-14 OE+00 uCi/ml NA

SMP Tracer 3:34:00 PM AS140215-1-1 NA NA NA 21800000 mi 92 Spectrum #1 2:03 PM 1.000 1000 88.4% 1.4E-14 NA As Received NA

1402165-12 U-234 2/4/2014 AS140215-1 NA NA FILTER 21800000 mi AJphaSpec2 AS140215-1UR 2/21/2014 1.000 31.14% 1000 8E-17 2E-16 uCi/ml NA

SMP Trg. Analyte 3:34:00 PM AS140215-1-1 NA NA NA 21800000 li 92 spectrurm #1 2:03 PM 0.000 1000 88.4% 3.7E-16 NA As Received NA U

1402165-12 u-235 2/4/2014 AS140215-1 NA NA FILTER 21800000 cl AJphaSpec2 AS140215-1UR 2/21/2014 1.000 31.14% 1000 9E-17 2.4E-16 uCi/ml NA

SMP Trg. Analyte 3:34:00 PM AS140215-1-1 NA NA NA 21800000 ci 92 Spectrurn #1 2:03 PM 0.000 1000 88.4% 4.3E-16 NA As Received NA U

1402165-12 u-238 2/4/2014 AS140215-1 NA NA FILTER 21800000 mn AjphaSpec2 AS140215-1UR 2/21/2014 2.000 31.14% 1000 1.5E-16 8.1E-16 uCi/ml NA

SMP Trg. Analyte 3:34:00 PM AS140215-1-1 NA NA NA 21800000 rl 92 Spectrum#1 2:03 PM 3.000 1000 88.4% 4.3E-16 NA As Received NA U

1402165-13 U-232 2/41/2014 AS140215-1 NA NA FILTER 21400000 rd AlphaSpec2 AS140215-IUR 2/21/2014 1206.000 32.05% 1000 7.9E-14 IE-15 uCi/ml NA

SMP Tracer 3:38:00 PM AS140215-1-1 NA NA NA 21400000 ra 93 Spectrum#1 2:03 PM 7.000 1000 79.6% 1.3E-14 NA As Received NA

1402165-13 U-234 2/4/2014 AS140215-1 NA NA FILTER 21400000 rni AlphaSpec2 AS140215-1UR 2/2112014 8.000 32.05% 1000 6.6E-16 6.1E-16 uCi/ml NA

SMP Trg. Analyte 3:38:00 PM AS140215-1-1 NA NA NA 21400000 rni 93 Spectrum#1 2:03 PM 1.000 1000 79.6% 5.3E-16 NA As Received NA

1402165-13 U-235 2/4/2014 AS140215-1 NA NA FILTER 21400000 rd AJphaSpec2 AS140215-1UR 2/21/2014 0.000 32.05% 1000 OE+00 7.1E-16 uCi/ml NA

SMP Trg. Analyte 3:38:00 PM AS140215-1-1 NA NA NA 21400000 rri 93 Spectwm#1 2:03 PM 1.000 1000 79.6% 4.8E-16 NA As Received NA U

1402165-13 U-238 2/4/2014 AS140215-1 NA NA FILTER 21400000 ml .AphaSpec2 AS140215-1UR 2/21/2014 1.000 32.05% 1000 8E-17 9.9E-16 uCi/ml NA

SMP Trg. Analyte 3:38:00 PM AS140215-1-1 NA NA NA 21400000 rc 93 Spectrum#1 2:03 PM 4.000 1000 79.6% 5E-16 NA As Received NA U

1402165-14 U-232 2/4/2014 AS140215-1 NA NA FILTER 21000000 mi AJphaSpec2 AS140215-1UR 2/21/2014 1159.000 32.10% 1000 7.8E-14 1E-15 uCi/ml NA

SMP Tracer 3:41:00 PM AS140215-1-1 NA NA NA 21000000 rci 94 Spectrum#1 2:03 PM 2.000 1000 76.4% 1.2E-14 NA As Received NA

1402165-14 u-234 2/412014 AS140215-1 NA NA FILTER 21000000 ci AJphaSpec2 AS140215-1UR 2/2112014 3.000 32.10% 1000 2.6E-16 1.15E-15 uCi/ml NA

SMP Trg. Analyte 3:41:00 PM AS140215-1-1 NA NA NA 21000000 cl 94 Spectrum #1 2:03 PM 5.000 1000 76.4% 6.3E-16 NA As Received NA U

1402165-14 U-235 2/4/2014 AS140215-1 NA NA FILTER 21000000 ml AJphaSpec2 AS140215-1UR 2/21/2014 0.000 32.10% 1000 OE+00 1.11E-15 uCi/ml NA

SMP Trg. Analyte 3:41:00 PM AS140215-t-t NA NA NA 21000000 Mi 94 Spectrum#1 2:03 PM 3.000 1000 76.4% 5.1E-16 NA As Received NA U

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags: Notes:
M - Requested MDC not met.

U - Result is less than the sample specific MDC. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - The requested MDC was not met, but the reported

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#,.iquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Mte Printed: Tuesday, February 25, 2014
0-i.
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Isotopic Uranium By Alpha SIctroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

7:46:25 AM

Sample ID Nuclide Sample Prep Batch Ingrowth
QC Type Type Date/lime QCBatchID Date Mrme

1402165-14 U-238 2/4/2014 AS140215-1 NA

SMP Trg. Aa-le 3:41:00 PM AS140215-1-1 NA

1402165-15 U-232 2/4/2014 AS140215-1 NA

SMP Tracer 3:44:00 PM AS140215-1-1 NA

1402165-15 u-234 2/4/2014 AS140215-1 NA

SMP Trg. Analyte 3:44:00 PM AS140215-1-1 NA

1402165-15 U-235 2/4/2014 AS140215-t NA

SMP Trg. Analyte 3:44:00 PM AS140215-1-1 NA

Decay Matrix

Date/lme %Moist.

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

Samp AIq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +I- MDC ReportUnits DER /oSpk. Reco'4
AnalyAIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

21000000 na AlphaSpec2 AS140215-1UR 2/21/2014 2.000 32.10% 1000 1.8E-16 9.4E-16 uCi/mI NA

21000000 vi 94 Spectrum #1 2:03 PM 3.000 1000 76.4% 5E-16 NA As Received NA U

20500000 ml AlphaSpec2 AS140215-1UR 2/21/2014 1018.000 32.13% 1000 7E-14 1E-15 uCi/ml NA

20500000 ri 95 Spectrum #1 2:03 PM 3.000 1000 67.0% 1.1E-14 NA As Received NA

20500000 ml AiphaSpec2 AS140215-1UR 2/21/2014 163.000 32.13% 1000 1.66E-14 1.1E-15 uCi/ml NA

20500000 mi 95 Spectrum#1 2:03 PM 3.000 1000 67.0% 3.8E-15 NA As Received NA

20500000 ni AlphaSpec2 AS140215-1UR 2/21/2014 8.000 32.13% 1000 9.6E-16 8.8E-16 uCi/ml NA

20500000 ml 95 Spectrum#t 2:03 PM 1.000 1000 67.0% 7.7E-16 NA As Received NA

1402165-15 L--238 2/4/2014 AS140215-1 NA NA FILTER 20500000 mi AtphaSpec2 AS140215-1UR 2/21/2014 6.000 32.13% 1000 6.1E-16 7.5E-16 uCi/ml NA

SMP Trg. Anatyte 3:44:00 PM AS140215-i-1 NA NA NA 20500000 ml 95 Spectrum #1 2:03 PM 1.000 1000 67.0% 5.9E-16 NA As Received NA U

AS140215-1M U-232 2/15/2014 AS140215-1 NA NA FILTER 30200000 ml AJphaSpec2 AS140215-1UR 2/22/2014 1262.000 31.55% 1000 5.97E-14 4E-16 uCi/ml NA

MB Tracer 8:04:19 AM AS140215-i-1 NA NA NA 30200000 na 87 Spectrum #1 3:03 PM 2.000 1000 84.6% 9.5E-15 NA As Received NA

AS140215-1M iU-234 2/15/2014 AS140215-1 NA NA FILTER 30200000 mi AiphaSpec2 AS140215-1UR 2/22/2014 6.000 31.55% 1000 3.4E-16 1.5E-16 uCi/ml NA

MB Trg. Analyte 8:04:19 AM AS140215-1-1 NA NA NA 30200000 Mv 87 Spectrum #1 3:03 PM 0.000 1000 84.6% 2.8E-16 NA As Received NA

AS140215-1M U-235 2/15/2014 AS140215-1 NA NA FILTER 30200000 ni AJphaSpec2 AS140215-1UR 2/22/2014 3.000 31.55% 1000 2E-16 4.8E-16 uCi/ml NA

MB Trg. Analyte 8:04:19 AM AS140215-1-1 NA NA NA 30200000 ml 87 Spectrum #1 3:03 PM 1.000 1000 84.6% 3.2E-16 NA As Received NA U

AS140215-1M U-238 2/15/2014 AS140215-1 NA NA FILTER 30200000 rd AlphaSpec2 AS140215-1UR 2/22/2014 2.000 31.55% 1000 1.1E-16 4.1E-16 uCi/ml NA

MB Trg. Analyte 8:04:19 AM AS140215-1-1 NA NA NA 30200000 vl 87 Spectrum #1 3:03 PM 1.000 1000 84.6% 2.7E-16 NA As Received NA U

AS140215-1P U-232 2/15/2014 AS140215-1 NA NA FILTER 30200000 mi AJphaSpec2 AS140215-1UR 2/22/2014 1006.000 30.79% 1000 4.88E-14 6E-16 uCi/ml NA

MB Tracer 8:04:19 AM AS140215-1-1 NA NA NA 30200000 rd 88 Spectrum #1 3:03 PM 4.000 1000 69.1% 7.9E-15 NA As Received NA

AS140215-1P u1-234 2/15/2014 AS140215-1 NA NA FILTER 30200000 ni AJphaSpec2 AS140215-1UR 2/22/2014 5.000 30.79% 1000 3.5E-16 5.2E-16 uCi/ml NA

MB Trg. Analyte 8:04:19 AM AS140215-1-1 NA NA NA 30200000 ra 88 Spectrum #1 3:03 PM 1.000 1000 69.1% 3.8E-16 NA As Received NA U

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:
D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#.•liquot Basis is 'Dry Weight while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

,Vte Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 6 of 7



Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental - FC

PAl Work Order: 1402165

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

7:46:25 AM

Sample ID Nuclide Sample Prep Batch Ingrowth
QC Type Type Date/lime QCBatchID Date fflme

AS140215-1P u-235 2/15/2014 AS140215-1 NA

MB Trg. Anaiyte 8:04:19 AM AS140215-1-1 NA

AS140215-1P U-238 2/15/2014 AS140215-1 NA

MB Trg. Analyte 8:04:19 AM AS140215-1-1 NA

AS140215-1 LL232 2/15/2014 AS140215-1 NA

LCS Tracer 8:04:19 AM AS140215-1-1 NA

AS140215-1 U-234 2/15/2014 AS140215-1 NA

LCS Trg. Analyte 8:04:19 AM AS140215-1-1 NA

AS140215-1 u-238 2/15/2014 AS140215-1 NA

LCS Trg. Analyte 8:04:19 AM AS140215-1-1 NA

AS140215-1 U-232 2/15/2014 AS140215-1 NA

LCSD Tracer 8:04:19 AM AS140215-1-1 NA

AS140215-1 U-234 2/15/2014 AS140215-1 NA

LCSD Trg. Analyte 8:04:19 AM AS140215-1-1 NA

AS140215-1 U-238 2/15/2014 AS140215-1 NA

LCSD Trg. Analyte 8:04:19 AM AS140215-1-1 NA

Decay Matrix

Date/lime %Moist.

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

Samp Alq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /eSpk. Recol
Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

30200000 na AJphaSpec2 AS140215-1UR 2/22/2014 0.000 30.79% 1000 OE+00 6.1E-16 uCi/ml NA

30200000 rd 88 Spectrum#1 3:03 PM 1.000 1000 69.1% 4E-16 NA As Received NA U

30200000 mV AphaSpec2 ASt40215-IUR 2/22/2014 1.000 30.79% 1000 7E-17 7.6E-16 uCi/ml NA

30200000 rd 88 Spectrum#1 3:03 PM 3.000 1000 69.1% 3.7E-16 NA As Received NA U

30200000 ni AlphaSpec2 AS140215-1UR 2/22/2014 1111.000 31.24% 1000 5.31E-14 7E-16 uCi/mI NA

30200000 ml 89 Spectrum#1 3:03 PM 7.000 1000 75.2% 8.5E-15 NA As Received NA

30200000 x P APl•naSpec2 AS140215-1UR 2/22/2014 1158.000 31.24% 1000 7.4E-14 1E-15 uCi/ml NA 101

30200000 rd 89 Spectrum #1 3:03 PM 3.000 1000 75.2% 1.3E-14 NA As Received NA P

30200000 rd AphaSpec2 AS140215-1UR 2/22/2014 1167.000 31.24% 1000 7.4E-14 OE+00 uCi/ml NA 97.6

30200000 rl 89 Spectrum#81 3:03 PM 0.000 1000 75.2% 1.3E-14 NA As Received NA P

30200000 i AJphaSpec2 AS140215-IUR 2/22/2014 1092.000 30.90% 1000 5.28E-14 6E-16 uCi/ml NA

30200000 rd 90 Spectrum#1 3:03 PM 5.000 1000 74.7% 8.5E-15 NA As Received NA

30200000 xi AJphaSpec2 AS140215-IUR 2/22/2014 1140.000 30.90% 1000 7.4E-14 OE+00 uCi/ml 0.01 101

30200000 xl 90 spectrum#1 3:03 PM 0.000 1000 74.7% 1.3E-14 NA As Received NA P

30200000 xl AlphaSpec2 AS140215-1UR 2/22/2014 1294.000 30.90% 1000 8.4E-14 1E-15 uCi/ml 0.50 110

30200000 xl 90 Spectrum#1 3:03 PM 2.000 1000 74.7% 1.4E-14 NA As Received NA P

Comments:

Data Package ID: UR1402165-1

Qualifiers/Flags: Notes:
U - esut isles tha th samle peciic DC.M - Requested MDC not met.

U - Result is less than the sample specific MDC. M r 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matdx Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#,liquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Zte Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

'Wnple: 1402165-1
Spectrum #1 Analysis #1

Sample
Sample Size: 0.50

Ardnhitiritinn
Detector: 81
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/21/2014 2:03:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

-Calibration

Bkgd Info: Sample: B14021881; Det: 81; Spectrum #1; 2/18/2014 10:34:49 AM

Calibration Date: 2/18/2014 10:14:53AM

Efficiency Calibration: C14021881

Efficiency: 30.83% +/- 0.20% TPU(2 sigma)

Energy Calibration: C14021881

Energy Cal: Gain = 9.9176 keV / Ch
Offset = 3,014.71 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 65.55%
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Energy (keV)
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-mucitue ,ýoummary (m rp
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

I1.00Sigma
Net Activity TPU

Counts pCilL pCi/L

Critical
Level
pCilL

MDA
DoCIIL

U-238 4

U-235 4

U-234 4

U-232 5

lved By:

204.8
403.2
780.0

315.6

3927.1

4294.1
4591.6
5107.3

4284.2

4472.6
4879.2
5414.8

7 w

21.9
.0

28.3
66.1

100.2
80.9

100.0
100.1

7.00
0.00

13.00
960.00

1.00
1.00
0.00
2.00

6.00
-1.00
13.00

958.00

2.7E-002
-5.5E-003
5.8E-002
2.9E+000

1 .3E-002
7.8E-003
1 .7E-002
9.4E-002

1.OE-002

1.3E-002

0.OE+000

1.5E-002

3.3E-002
4.1E-002
1.2E-002
4.3E-002

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05/21/0g 47 A4 of 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Wnple: 1402165-2
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 82
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/21/2014 2:03:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.11 min.
Dead Time: 0.0 1 %

ICalibration

Bkgd Info: Sample: B14021882; Det: 82; Spectrum #11; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:11AM

Efficiency Calibration: C14021882

Efficiency: 30.65% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021882

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV I Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

80065
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Tracer Nuclide: U-232
Tracer Recovery: 35.11%

5131 5431 5731 603
Energy (keV)

luclide Summary (ROOl

Nuclide
U-238
U-235
U-234
U-232

Peak
Energy

keV
4209.3
4407.3
4783.5
5318.1

ROI
Start
keY

3932.1
4298.4
4595.4
5110.2

ROI
End
keV

4288.5

4476.6

4882.5

FWHM
keV
59.1
24.2

22.3
66.8

B.R.

100.2
80.9

100.0
100.1

Gross
Counts

1.00
3.00
5.00

512.00

Bkgd
Counts

2.00
0.00
0.00
2.00

Net
Counts

-1.00
3.00
5.00

510.00

Activity
pCIlL
-8.4E-003

3.1 E-002
4.2E-002
1.6E+000

1.00Sigma
TPU

pCil1L

1,4E-002

2.1 E-002

2.1E-002
6.9E-002

Critical
Level
pCi/L
2.7E-002
0.OE+000
0.OE+000
2.9E-002

MDA
pCilL

7.8E-002
2.8E-002

2.3E-002

8.1E-002

. ed By: jV'
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

P2/24/2014 AphaVislon v5.3 48
Print Date: A /2421 Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

T le: 1402165-3
pectrum #1 Analysis #1

Sample
Sample Size: 0.50

Acquisition
Detector: 83
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: RO1 Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/21/2014 2:03:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.18 mmin.
Dead Time: 0.02 %

Calibration
Bkgd Info: Sample: B14021883; Det: 83; Spectrum #11; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:30AM

Efficiency Calibration: C14021883

Efficiency: 31.20% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021883

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46 U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 70.04%
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Energy (keV)

-Nuclide Summary (ROI)

6338 638 698 "7238 7538 7838

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross
keV %. Counts

Bkgd Net Activity
Counts Counts DCiiL

1.00Sigma
TPU
DCi/L

Critical
Level
oCilL

MDA
oCIlL

U-238 4
U-235 4
U-234 4
U-232 5

.ved By:

213.9
411.5
787.0
320.6

3937.3
4302.9

4599.3
5113.1

4293.0
4480.7
4885.8
5419.4

.4

14.6

127.8

86.2

100.2
80.9

100.0
100.1

4.00
2.00
4.00

1,037.00

2.00
0.00
5.00
1.00

2.00
2.00

-1.00

1,036.00

8.2E-003
1.OE-002

-4.1 E-003
3.1 E+000

1 .OE-002
8.8E-003
1 .2E-002

9.7E-002

1.4E-002
0.OE+000
2.1E-002

9.9E-003

3.8E-002
1.4E-002
5.4E-002
3.1 E-002

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Ynpie: 1402165-4
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 84
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: RO1 Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/21/2014 2:03:34PM
Live Time: 1,000.00 min.
Real Time: 1,000.00 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B1 4021 884; Det: 84; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:49AM

Efficiency Calibration: C14021884

Efficiency: 30.40% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021884

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 90.76%
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U-235 4
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U-232 5

.ved By:

,209.3
407.3
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318.1

3932.1
4298.4
4595.4
5110.2

4288.5 .4

4476.6 16.9
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5417.1 86.9

17)y3
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100.0
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6.00
2.00
8.00

1,310.00

0.00
2.00
0.00
2.00

6.00
0.00
8.00

1,308.00

2.OE-002
0.OE+000
2.6E-002

4.OE+000

8.7E-003
8.1 E-003
9.9E-003
1.1E-001

0.O1E+000
1 .3E-002

0.OE+000
1. 1E-002
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I ýA_ -Imll

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3Date: 2/24/2014 Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Yntpie: 1402165-5
pectrum #1 Analysis #1

Sample
Sample Size : 0.50

Detector: 85
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/21/2014 2:03:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration
Bkgd Info: Sample: B14021885; Det: 85; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:16:07AM

Efficiency Calibration: C14021885

Efficiency: 30.11% +1- 0.13% TPU(2 sigma)

Energy Calibration: C14021885

Energy Cal: Gain = 9.8224 keV / Ch
Offset = 3,029.39 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46 U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 42.60%
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Energy Start
Nuclide keV keV
U-238 4208.1 3933.1
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keV

FWHM
keV

U-235 A
U-234 4

U-232 5

.ved By:

$404.5

T77.8

308.2

4296.5

4591.2

5101.9

4286.7
4473.3
4876.0
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58.6
.0
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100.0
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Gross Bkgd
Counts Counts

Net Activity
Counts pCilL

3.00 2.1E-0023.00
0.00
5.00

609.00

0.00
0.00
0.00
1.00

1.00Sigma
TPU
pCilL

1.4E-002
1.2E-002
1.7E-002
7.7E-002

Critical
Level
pCi/L

0.OE+000
0.OE+000
0.OE+000
1.7E-002

MVDA

1 .9E-002
2.3E-002
1 .9E-002
5.4E-002

0.00
5.00

608.00

0.OE+000
3.5E-002
1 .9E+000

7ff
v

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

9 pie: 1402165-6
pectrum #1 Analysis #1

Sample
Sample Size: 0.50

10~188teprinn

Detector: 86
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/21/2014 2:03:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021886; Det: 86; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:16:26AM

Efficiency Calibration: C14021886

Efficiency: 30.61% +/- 0.15% TPU(2 sigma)

Energy Calibration: C 14021886

Energy Cal: Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 69.95%
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Energy (keY)

= .- = - = • • -•-- = ., -. , -= t . I . . . . .

6345 6645 6945 7245 7545 7845

-Nuclide Summary (R01)
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts oCilL

1.00Sigma
TPU
DCi/L

Critical
Level
nCilL

MDA
nCilL

Counts aCI/L nC1/L oCi/L nCI11L
U-238 4212.6 3938.0 4291.0 .0 100.2 5.00 0.00 5.00 2.IE-002
U-235 4

U-234 4

U-232 5

1ved By:

408.7
781.2
310.7

4300.8

4595.0

5104.8

4477.3

4879.3

5408.8

26.8
108.0

80.9
100.0
100.1

1.00
4.00

1,018.00

2.00 -1.00

1.00 3.00
3.00 1,015.00

-5.2E-003
1.3E-002

3.1E+000

I .OE-002
9.OE-003
9.4E-003
9.8E-002

0.OE+000
1.7E-002
9.8E-003
1.8E-002

1.1E-002
4.8E-002
3.1 E-002
4.7E-002

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

9 ple: 1402165-7
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 87
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 2:03:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021887; Det: 87; Spectrum #1; 2/18/2014 10:34:51 AM

Calibration Date: 2/18/2014 10:16:46AM Energy Calibration: C14021887

Efficiency Calibration: C14021887 Energy Cal: Gain = 9.7851 keV / Ch

Efficiency: 31.55% +/- 0.19% TPU(2 sigma) Offset = 3,042.97 keV
Quadratic = 0.0000 keV / Chl

Tracer Name: 914.4095.46 U-232
Tracer Activity: 19.64 DPM/mL x (VoF.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 71.47%

130-

100-

90

g o-
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U-232

U-238u. 23e U1212I

,__AI__ I -iý J1 dJl
i2 3352 3652 3952 4252 4552 4852 5152 5452 5752 6052

Energy (keV)

Nuclide Summary (ROI)I

Gross Bkgd Net
Counts Counts Coun

6352 6652 6952 7252 7552 7852

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

1.00Sigma
Activity TPU

ts pCi/L PCilL

Critical
Level
pCilL

MDA
DCI/L I

U-238

U-235
U-234

U-232

4217.2
4412.9
4784.7
5313.1

3943.2
4305.2
4598.8
5107.6

4295.5 127.2

4481.4 13.2

4882.6 13.9

5411.0 78.7

100.2
80.9

100.0
100.1

4.00
2.00
5.00

1,071.00

1.00
1.00

0.00
2.00

3.00
1.00
5.00

1,069.00

1.2E-002
4.9E-003
2.OE-002
3.2E+000

8.9E-003
8.6E-003
9.9E-003
9.7E-002

9.3E-003
1.I1E-002

0.OE+000
IA.E-002

2.9E-002
3.6E-002
1.1E-002
3.8E-002

.v ed By:
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05121109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

AK pie: 1402165-8
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 88
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 2:03:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021888; Det: 88; Spectrum #1; 2/18/2014 10:34:51 AM

Calibration Date: 2/18/2014 10:17:09AM Energy Calibration: C1 4021888

Efficiency Calibration: C14021888 Energy Cal: Gain = 9.8224 keV / Ch

Efficiency: 30.79% +/- 0.12% TPU(2 sigma) Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46 U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

150-
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3039 3339 3639 3939 4239 4539 4M3 5139

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 64.34%

=

1-232

t A

Enea

luclid

5439 5739 6039
rgy (keY)

e Summary (ROI)

6339 6639 6939 7239 7539 7839

I'

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts pCiIL

1.00Sigma
TPU

10Ci/L

Critical
Level
DCIlL

MDA
DCilL

U-238

U-235

U-234

U-232

4208.1
4404.5

4777.8

5308.2

3933.1

4296.5

4591.2

5101.9

4286.7 60.1

4473.3 24.1

4876.0 .4

5406.4

100.2
80.9

100.0
100.1

13.00
1.00
3.00

943.00

3.00
1.00
1.00

4.00

10.00
0.00
2.00

939.00

4.5E-002
0.0E+000
9.1E-003
2.8E+000

1 .8E-002
8.OE-003
9. 1E-003
9.3E-002

1 .8E-002

1-.3E-002

1.I1E-002
2.2E-002

4.9E-002
4.1 E-002
3.3E-002
5.7E-002

l ed By: -- ...- ,All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05/21109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Y pie: 1402165-9
pectrum #1 Analysis #1

Sample

Acquisition

Sample Size: 0.50

Acquisition Start Date: 2/21/2014 2:03:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Detector: 89
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Calibration

Bkgd Info: Sample: B14021889; Det: 89; Spectrum #1; 2/18/2014 10:35:40 AM

Calibration Date: 2/18/2014 10:21:39AM

Efficiency Calibration: C1 4021889

Efficiency, 31.24% +/- 0.20% TPU(2 sigma)

Energy Calibration: C1 4021889

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DP
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Tracer Nuclide: U-232
Tracer Recovery: 78.19%

-U

U-232

)

-j

L

31 5431
"nergy (keV)

5731 6031 6331 6631 6931 7231 7531 7831

-Nucticfe siummary W"~, MI
Ir ii •, q•lrID

I/
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts DCilL

1.00Sigma
TPU

DCilL

Critical
Level
DCi/L

MDA
DCIlL

U-238
U-235
U-234
U-232

4209.3

4407.3

4783.5

5318.1

3932.1
4298.4
4595.4
5110.2

4288.5 127.1
4476.6 125.1
4882.5 109.0
5417.ýý. .8

100.2
80.9

100.0
100.1

2.00
4.00
8.00

1,165.00

0.00
0.00
3.00
7.00

2.00
4.00
5.00

1,158.00

7.4E-003
1.8E-002

I.8E-002

3.5E+000

6.4E-003
I.OE-002
1.2E-002
1.OE-001

0.0E+000
0.OE+000
1.5E-002
2.4E-002

1.0E-002
1.2E-002
4.0E-002
5.7E-002

*ed By: "l ifAll activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/2412014 Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Y ple: 1402165-10
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 90
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 2:03:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021890; Det: 90; Spectrum #1; 2/18/2014 10:35:40 AM

Calibration Date: 2/18/2014 10:21:56AM

Efficiency Calibration: C14021890

Efficiency: 30.90% +/- 0.15% TPU(2 sigma)

Energy Calibration: C1 4021890

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity, 19.64 DPMImL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 74.07%
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3331 3631 3931 4231 4531 4831 5131 5431 5731 6031
Energy (keY)

Nuclide Summary (RO)

Gross Bkgd NE
Counts Counts Cou

6331 6631 6931 7231 7531 7831

Peak
Energy

Nuclide keV

ROI
Start
keV

RO!
End
keV

FWHM B.R.
keV %.'

at Activity
nts pCilL

1.00Sigma
TPU
pCi/L

Critical
Level
pCiIL

MDA
pCilL

I E

U-238 4

U-235 4

U-234 4

U-232 5

. edBy:

209.3
407.3
783.5
318.1

3932.1
4298.4
4595.4
5110.2

4288.5 12.6
4476.6 .0
4882.5 112.6
5417.1 60.0

rj7

100.2
80.9

100.0
100.1

5.00
0.00
6.00

1,090.00

2.00
0.00
0.00
5.00

3.00
0.00
6.00

1,085.00

1.2E-002

0.OE+000

2.4E-002

3.3E+000

1 .OE-002
6.9E-003
1.I1E-002
1 .OE-001

1 .3E-002

0.OE+000
0.OE+000
2.1E-002

3.6E-002
1.3E-002
1.1E-002
5.3E-002

w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3)ate: 2/24/2014 Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

_pie: 1402165-11

pectrum #1 Analysis #1

Sample
Sample Size: 0.50

Acquisition
Detector: 91
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/21/2014 2:03:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021891; Det: 91; Spectrum #1; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:22:19AM

Efficiency Calibration: C14021891

Efficiency: 30.35% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021891

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46 U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

150-
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Tracer
Tracer Nuclide: U-232
Tracer Recovery: 47.34%

232

I W
5438 5738

I 6 I 6 3 3 I I iI 8 I I 7238I 7 76038 M138 MM3 6938 72"38 7538 7833 I

Energy (keV)

-Nuclide Summary I5"i, 1 M
1 -1

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts DCilL

1.00Sigma
TPU

oCi/L

Critical
Level
DCi/L

MDA
DCilL

U-238 4
U-235 4
U-234 4
U-232 6

Owed By:

213.9
1411.5
787.0
320.6

3937.3
4302.9
4599.3
5113.1

4293.0 113.8
4480.7 83.0
4885.8 199.9
5419.4 37.8

100.2
80.9

100.0
100.1

5.00
3.00
6.00

685.00

1.00
2.00
0.00
4.00

4.00

1.00

6.00
681.00

2.5E-002
7.8E-003
3.8E-002
2.1E+000

1.5E-002

1.7E-002

1.7E-002

8.1 E-002

1.5E-002
2.6E-002
0.0E+000
3.OE-002

4.6E-002
7.2E-002
1.7E-002
7.82-002

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

9 Ple: 1402165-12
pectrum #1 Analysis #1

Sample
Sample Size: 0.50

Aer~n ici,'I~n

Detector: 92
Batch Name: UAS140215-1_A
Nuciide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set, Uranium Default

Acquisition Start Date: 2/21/2014 2:03:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.00 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021892; Det: 92; Spectrum #11; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:22:35AM

Efficiency Calibration: C1 4021892

Efficiency: 31.14% +/- 0.21% TPU(2 sigma)

Energy Calibration: C1 4021892

Energy Cal: Gain = 9.7851 keV / Ch
Offset = 3,042.97 keV
Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 88.21%
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Energy (keV)

.5... 6 2' I32 '6652' 8 . 7.25. 7 7 I 525752 60563262 6952 7252 7552 7352

-Af. -H.4-
will•|U• 17IIIICI 11-1L/#

Peak
Energy

Nuclide keV

ROI
Start
keY

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts oCiiL

I .OOSigma
TPU

D)CI/L

Critical
Level MDA
pCilL pCilL

keVU-238

U-235

U-234
U-232

4217.2
4412.9
4784.7
5313.1

3943.2
4305.2
4598.8
5107.6

4295.5

4481.4

4882.6

5411.0

55.3 100.2
24.0 80.9
24.0 100.0
83.1 100.1

5.00
1.00
1.00

1,303.00

3.00 2.00 6.5E-003
0.00 1.00 4.1E-003
0.00 1.00 3.3E-003
1.00 1,302.00 3.9E+000

9.3E-003
5.7E-003
4.6E-003
1.1E-001

1 .3E-002
0.OE-s000
0.OE+000
7.9E-003

3.5E-002
1.1E-002
8.9E-003
2.5E-002

lived By:
w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

~ple: 1402165-13
ctrum #1 Analysis #1

Sample

Acquisition
Detector: 93
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 2:03:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021893; Det: 93; Spectrum #1; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:22:53AM Energy Calibration: C1 4021893

Efficiency Calibration: C14021893 Energy Cal: Gain = 9.9003 keV / Ch

Efficiency: 32.05% +/- 0.13% TPU(2 sigma) Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 79.38%
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'1 3331 .3631 '3831' '4231' '45`31' '48'31 5131 54 31
Energy (keV)

5731 6031 6331 6631 6931 7231 7531 7831

ivucude .SummarvI pet 11.

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts pCIIL

1.00Sigma
TPU
pCiIL

Critical
Level
pCIlL

MDA
DCilL

U-238
U-235
U-234
U-232

4209.3

4407.3

4783.5

5318.1

3932.1
4298.4
4595.4
5110.2

4288.5 62.2
4476.6 24.2
4882.5 331.5
5417ýý74.6

100.2
80.9

100.0
100.1

5.00
1.00
9.00

1,213.00

4.00
1.00
1.00
7.00

1.00
0.00
8.00

1,206.00

3.5E-003
0.0E+000
2.8E-002
3.5E+000

1.1E-002
6.2E-003
1.1E-002
1.OE-001

1.6E-002
1.0E-002
8.2E-003
2.3E-002

4.2E-002

3.2E-002

2.6E-002
5.5E-002

,ared By: _JI . A 1
1 All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVislon v5.3
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

t pe: 1402165-14
ectrum #1 Analysis #1

Sample
Sample Size : 0.50

Acquisition
Detector: 94
Batch Name: UAS1 40215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/21/2014 2:03:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.12 min.
Dead Time: 0.01 %

Calibration
Bkgd Info: Sample: B14021 894; Det: 94; Spectrum #1; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:23:21AM

Efficiency Calibration: C1 4021894

Efficiency: 32.10% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021894

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch2

I Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91

160

150

120

110

w 100

90o

70

60

5so
40

30

20
U-238U-235 U9-23

10 I I
0 3 36...,8 ,9" , 3 45,8 4838
3038 33,38 3638 3938 4238 4538 4838

Tracer Nuclide: U-232
Tracer Recovery: 76.17%DPM

U-232

A

5138 5438
Energy (keV)

5738 6038 6338" '663.8 '38' "7238' '7538" '78'38'

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

Nuclide Summary (ROF)'

FWHM B.R. Gross Bkgd I
keV %. Counts Counts Cc

4et Activity
unts oCi/L

1.00Sigma
TPU
oCIlL

Critical
Level
oCi/L

MDA
oCilL
nCi1LU-238 4213.9 3937.3 4293.0 223.8 100.2 5.00 3.00 2.00 7.4E-003 1.OE-002 1.5E-002

U-235 4

U-234 4

U-232 5

. r ed By:

411.5
787.0
320.6

4302.9

4599.3

5113.1

4480.7 .0

4885.8 44.4

5419.4 80.6

80.9

100.0

100.1

3.00
8.00

1,161.00

3.00 0.00
5.00 3.00
2.00 1,159.00

0.OE+000
1.IE-002
3.4E+I000

1.1E-002
1.3E-002

9.9E-002

1 .8E-002
1 .9E-002
1 .3E-002

4.OE-002
4.9E-002
4.8E-002
3.5E-002

w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AiphaVision v5.3
)ate: 2/24/2014 Custom Report Iteration: 05/21/09
C,•AFLAI

Print E
.4 A~~c
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Ple: 1402165-15
ectrum #1 Analysis #1

Sample
Sample Size: 0.50

At-rofficifinn

Detector: 95
Batch Name: UAS140215-1_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/21/2014 2:03:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021895; Det: 95; Spectrum #1; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:23:39AM Energy Calibration: C14021895

Efficiency Calibration: C14021895 Energy Cal: Gain = 9.9784 keV / Ch

Efficiency: 32.13% +/- 0.19% TPU(2 sigma) Offset = 3,013.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

150- = ' '

140

1 20 -

110

100

00

850-
70-

60

so-
40

30

20 -236 U.234U-238 ",-
10-

3023 3323 3623 3923 4223 4523 4823 5123
Ene

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 66.84%

UJ-23A

54u3e
rgy (key)

5723 6023 6323 6623 6923 7223 7523 7823

Nuclicle Vlor"MAR-t1f 1"r it

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

1.00Sigma
Net Activity TPU

Counts oCi/L oClL

Critical
Level
DCi/L

MDA
DCIlL

U-238 4

U-235 4
U-234 4
U-232 5

v edBy:

210.6
410.2
789.4
328.2

3931.2
4300.4
4599.8
5118.7

4290.5 72.2

4480.0 27.6

4889.2 69.8

5428.0 76.4

Wj1

100.2
80.9

100.0
100.1

7.00
9.00

166.00
1,021.00

1.00
1.00
3.00
3.00

6.00
8.00

163.00
1,018.00

2.5E-002

4.1E-002

6.8E-001
3.0E+000

1.2E-002
1.7E-002
6.8E-002
9.3E-002

9.7E-003
1.2E-002
1.7E-002
1.8E-002

3.1E-002

3.8E-002

4.5E-002

4.7E-002

w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
)ate: 2/24/2014 Custom Report IteraUon: 05/21/09
• flt• A ft A

Print i
.4 fl.f~a.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

W ple: AS140215-1MMBpectrum #1 Analysis #1

Sample

Acquisition
Detector: 87
Batch Name: UAS140215-1 B
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/22/2014 3:03:40PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021887; Det: 87; Spectrum #1; 2/18/2014 10:34:51 AM

Calibration Date: 2/18/2014 10:16:46AM

Efficiency Calibration: C14021887

Efficiency: 31.55% +/- 0.19% TPU(2 sigma)

Energy Calibration: C14021887

Energy Cal: Gain = 9.7851 keV / Ch
Offset = 3,042.97 keV
Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 84.38%

160

'130

120

"E 100

0- 90

70

60

40

30

10

03i23052'

U-232

U-23OU-235 U-23

I I 1.'1)V
.3352' '352' '3952' '4252' '45 ' 452' 5152 5452

Energy (keV)
5752 6052 6352 6652

ary (RO01

8952 7252 7552 7852

ivuciuae umm,
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts pCilL

1.00SIgma
TPU
pCIlL

Critical
Level
pCilL

MDA
goCilL

U-238 4

U-235 4

U-234 4

U-232 5

wed By:

217.2

412.9

784.7

313.1

3943.2
4305.2
4598.8
5107.6

4295.5
4481.4
4882.6
5411.0

14.9

74.3

.0

18Th

100.2
80.9

100.0
100.1

3.00
4.00
6.00

1,264.00

1.00
1.00
0.00
2.00

2.00

3.00
6.00

1,262.00

6.8E-003
1 .3E-002
2.012-002
3.7E+000

6.8E-003
9.4E-003
9.OE-003
1.1E-001

7.9E-003
9.7E-003
0.OE+000
1 .2E-002

2.5E-002
3.1 E-002
9.2E-003
3.3E-002

w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
)ate: 2124/2014 Custom Report Iteration: 05/21109
.eta Ala•

Print E
4 n. a.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

t ple: AS140215-1 PMBectrum #1 Analysis #1

Sample

Acquisition
Detector: 88
Batch Name: UAS140215-1_B
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROl Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/22/2014 3:03:40PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

-Calibration

Bkgd Info: Sample: 814021888; Det: 88; Spectrum #1; 2/18/2014 10:34:51 AM

Calibration Date: 2/18/2014 10:17:09AM

Efficiency Calibration: C14021888

Efficiency: 30.79% +/- 0.12% TPU(2 sigma)

Energy Calibration: C14021888

Energy Cal: Gain = 9.8224 keV / Ch
Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

-140-

130

1100

9o

70

60

50

40

30

20 ,U
U-23SU-235 U-23•10 - m m ,

Tracer Nuclide: U-232
Tracer Recovery: 68.93%

5139 5439 5739
Energy (key)

ivucuae Summary (1 o0I-

Nuclide
U-238

U-235

U-234
U-232

Peak
Energy

keV
4208.1
4404.5
4777.8
5308.2

ROI
Start
keV

3933.1
4296.5
4591.2
5101.9

ROI
End FWHM
keV keV

4286.7 127.5

4473.3 24.1

4876.0 .4
5406".ýý.6

B.R.

100.2
80.9

100.0
100.1

Gross
Counts

4.00

1.00

6.00
1,010.00

Bkgd
Counts

3.00
1.00
1.00
4.00

Net
Counts

1.00
0.00
5.00

1,006.00

Activity
pCI/L
4.2E-003
0.0E4000
2.1 E-002

3.OE+000

1.00Sigma
TPU

pCilL
1.1E-002
7.4E-003
1.1E-002
9.7E-002

Critical
Level
pCi/L
1.7E-002

1.2E-002

9.9E-003

2.OE-002

MDA
pCI/L

4.6E-002
3.9E-002
3.1 E-002
5.3E-002

* ed By: 3t
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AIphaVisIon v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05121/09 63
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Ope ple: AS1 40215-1 LCS
pectrum #1 Analysis #1

Sample
Sample Size : 0.50

Acquisition
Detector: 89
Batch Name: UAS140215-1_B
Nuclide LCibrary: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/22/2014 3:03:40PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021889; Det: 89; Spectrum #11; 2/18/2014 10:35:40 AM

Calibration Date: 2/18/2014 10:21:39AM

Efficiency Calibration: C1 4021889

Efficiency: 31.24% +/- 0.20% TPU(2 sigma)

Energy Calibration: C14021889

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vo1.)0.25 mL = 4.91 DPM

160

15 U-23
140 -

F13o-

120@
11t0

100

0 90
°80

U-238
70.

60

40 1:,
30D
20 -2
lO.r

Tracer Nuclide: U-232
Tracer Recovery- 75.02%

5131 5431 5731 60'

Energy (keV)

Nuclide Summary (ROI)
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts oCi/L

1.00Sigma
TPU
DCilL

Critical
Level
DCilL

MDA
oCIlL

U-238 4:

U-235 4-

U-234 4
U-232 5:

Owed By:

209.3
407.3
783.5
318.1

3932.1
4298.4
4595.4
5110.2

4288.5
4476.6
4882.5
5417.1

85.0
43.5

81.6
76.8

100.2
80.9

100.0
100.1

1,167.00
41.00

1,161.00
1,118.00

0.00
0.00
3.00
7.00

1,167.00
41.00

1,158.00
1,111.00

4.5E+000
1 .9E-001

4.4E+000
3.3E+000

2.9E-001
3.3E-002
2.9E-M0
I .OE-001

0.OE+000
0.OE+000
I .5E-002
2.5E-002

1.OE-002
1.3E-002
4.1 E-002
6.OE-002

w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
)ate: 2124/2014 Custom Report Iteration: 05/21/09
. A•"!AF Ll

Print 1
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

q ple: AS1 40215-1 LCSD
ectrum #1 Analysis #1

Sample

Acquisition
Detector: 90
Batch Name: UAS140215-1_B
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/22/2014 3:03:40PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021890; Det: 90; Spectrum #1; 2/18/2014 10:35:40 AM

Calibration Date: 2/18/2014 10:21:56AM Energy Calibration: C14021890

Efficiency Calibration: C14021890 Energy Cal: Gain = 9.9003 keV / Ch

Efficiency: 30.90% +/- 0.15% TPU(2 sigma) Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery:. 74.55%

180

0
15

120

100

80

40]

203

0-
3G31 5131 5431 5731 60:

Energy (keV)

Nuclide Summary (ROO

El
Nuclide
U-238 4

U-235 4

U-234 4

U-232 5

aved By:

Peak
nergy
keV
209.3
407.3
783.5
318.1

ROI
Start
keV

3932.1
4298.4
4595.4
5110.2

ROI
End F
keV

4288.5

4476.6

4882.5
5417ýV

WHM B.R.
keV %.
84.9 100.2
54.1 80.9
72.8 100.0
77.9 100.1

Gross
Counts

1,296.00
52.00

1,140.00
1,097.00

Bkgd
Counts

2.00
0.00
0.00
5.00

Net
Counts
1,294.00

52.00
1,140.00
1,092.00

Activity
pCi/L
5.OE+000
2.5E-001
4.5E+000
3.3E+000

1.00Sigma
TPU

pCIlL
3.3E-001
3.8E-002
2.9E-001
1.OE-001

Critical
Level
pCi/L
1.3E-002

0.OE+000

0.OE+000
2.1 E-002

MDA
pCiI/L

3.6E-002
1 .3E-002
1. 1E-002
5.3E-002

w

Print (
4 n.na.

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
late: 2/24C2014 custom Report Iteration: 05/21/08
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0
ALS

Alpha Spectrometer Instrument Run Log Date4I AlSOP 714; FORM 746r$.xls (1012=07)

Detecto4 Batch ID " SampIc ID I so/latrx initial

q1 -LL~ /I t

'LL
4_1A

J/ -1- -k I

In 4 14,1462j =ý--ZA1

-.1 ,Y11

Delecto Batch ID ý Sampe 10 so/Matrix J Du lion Initial

S -75

J&J

QX - q

_ __11-----

_ -', A

I ____________________ I

Notes:

Reviewed by: -,l8
]~~~Date: - •_1\

442905



ALS
Alpha Spectrometer Instrument Run Log Date: g1alSOP 714;FORM 746r8.xls (1012107)

Detectod Batch ID Samote ID I lsolMatrix I Duration Initial

O\ A .4ýL 14, 3A-

5-40

-I•VI

Detector Batch ID -7Sample ID Iso/lMatrix D uration Initial'

-f ýLb--- 3g ~ -y .,,_. -Is " . -7 1- )

- - _ _ _

Pt' W-- ma .

L,- .,5cS I " -

9o -o

9L --M 1 L"
9L? 1-_ f9 0

-1..

442906
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Section 6

QUALITY ASSURANCE
SUMMARY REPORTS
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No NON-CONFORMANCE REPORTS or QUALITY

ASSURANCE SUMMARY SHEETS are included in this data
package.
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Section 7

LABORATORY BENCH SHEETS
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ALS Ewel--C (1 Radiochemistry I ment Worksheet
Pr BWtch:AS14OW1

INuI ITypIe I I Units
1 1402165-1 SUP 0.5 0.5 sample uCmI 21651

I 1402165-2 SMP 0.5 0.5 sample uCUml _21652

1 1402165-3 SMP 0.5 0.5 sample uCi/ml 21653

1 1402165-4 SMP 0.5 0.5 sample uCUml 21654

1 1402165-5 SMP 0.5 0.5 sample uCi/mi 21655

1 14021656 SMP 0.5 0.5 sample uCUmi ..-21656

1 1402165-7 SMP 0.5 0.5 sample uCUml 21657

1 1402165-6 SMP 0.5 0.5 sample uCimL _21658

1 1402165-9 SMP 0.5 0.5 sample uCilmd _21659

1 1402165-10 SMP 0.5 0.5 sample uCiIml 216510

1 1402165-11 SMP 0.5 0.5 sample uCi/ml 216511

. . .. . .~ ~...... ......- ... ...-- .. .; .-.--- ............. ,.. -

Soln # Nuclide SolniD. Prep Conc Units Prep Date Aliquot Units Pipet ID Soln # Nuclide .SolnlD Prep Conc Units Prep Date AlIquot Units Pipet ID
T1 U-232 914.4095.46 18.916 DPM/mJ 02115/14 0.25 ml AW016 S1 U-234 843.3610.100 19.608 DPM/rml 02/15/14 0.25 ml AW016

S1 U-235 843.3610.100 0.937 DPtM/ml 02J15/14 0.25 al AW016
S1 U-238 843.3610.100 20.357 DPM/nI 02115/14 0.25 ml AW016

Sample Barcodes

1402165-1
AS140215-1PSI

b02165 4M~4021 5 -1 S4 Ii'E~ lh~ ~

1402165-2
AS140215-1PS2 IWN111111lE11D

EEAIIIEIOEINH111

1402165-3
AS140215-1PS3 11I110M11H1011

uIMhIIHEED111111402165-5
AS140215-1PS5

1402165-6
AS140215-1PS6

P*e 1 of 2 UISO Instrument Sheet

Date Printed: 2/17/2014 15:26

ALS Environmental -- FC
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ALS Envemental - FC
Radiochemistry In iment Worksheet

Prep B-atch: ASI.4OW1

Prep Procedure: UISO I Analytical QASS I NCR? Y (N)

, ee I I nitAlq I FinAlqj Units Report I Cnt 1 File Cnt I CaI Pos Cnt 2 File Cat 2 C I Cni 2 Pos Cii 3 File Cnt 3 Cat 3 Pos Notes
Prpumil Type units hnstlilet Chi By hns tDet Chic By InslImet Chic By

1402165-7
AS1432`15-1PS7

1402165-10
ASU40MA-PSIO

11E1IEEHHIM11 1402165-8
AS140215-IPSS *rnuinnnunn 1402165-9

AS140215-1PS9 1~ IIHIHIIDIALW11
11111101110 E1001

1402165-13

AS1402 15-1LCSD 13li~ll

AS140215-IP516

14021 65-11IlilIliFIiIhhIIIIIIhIIf
AS140215- 1PS11I

1402165-14 IIEDI~IIIEIIIl
AS14021 5-1PS14 E
AS140215-IPMB E~Il~I~nEll~1
AS14D21 5-IPSi? lii

A1402165-1P32 I~~lIIIlhhIIII~lI~lIf~IA1402165-1PS2 11 MMuMnruISMuii 1in

14021651 MIMhS~iIIh!IIIhI~lIUJiIE~
AS140215-1PS15

AS140215-IPS18101

Reporting Units
,.aID TsSpae Rp-is

1402165-1 IsoUPNV Air Filter

1402165-2 IsoUPNVAir Filter

1402165-3 IsoUPNVAir Filter
1402165-4 IsoUPNV Air Filter
1402165-5 IsoU PNV Air Filter

1402165-6 lsoUPNVAir Filter
1402165-7 IsoUPNVAir Filter
1402165-8 IsoUPNV Air Filter

1402165-9 IsoUPNVAir Filter

1402165-10 lsoUPNVAir Filter
1402165-11 IsoUPNV Air Filter

1402165-12 IsoUPNVAir Filter
1402165-13 IsoU PNV Air Filter

1402165-14 isoUPNVAir Filter
1402165-15 IsoUPNVAir Filter

uCI/ml
uCi/mI
uCI/mi
uCl/ml

uCi/ml

uCi/mi
uCilml

uCi/ml

uCi/ml

uCi/ml
uCilml

uCilml

uCilml
uCi/ml

uCi/ml

--8
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ALS Envi•mental - FC
Radiochemistry P@OWorksheet

[Pro Bach:AS14,3

Prep Procedure: UISO I Reviewed By: cas W Review Date: 2/17/2014

Non-Routine Pre-Treatment? & N Batch: • Co ,V ' Re-Prep? Y Batch: K Prep QASS I NCR? Y Ij -) A
Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance:
Prep SOP: NONE Prep Date: 2/1512014 Balance:

Matrix Class: solid Prep Dept: AP

Samp Prep LablD OC Dish [nit Aiq Fin AIq Prep Basis #of Filters Micro loll Micro
um um Type No. sample sample aI"

1 1 1402165-11 SP 05 0.5 As Received I C),. TI
2 1 1402165-2 SMP 0.5 0.5 As Received Ti

3 1 1402165.3 SMP 0.5 0.5 As Received TI

4 1 1402165-4 SUP 0.5 0.5 As Received TI

5 1 1402165-5 SMP 0.5 0.5 As Received TI

6 1 1402165-6 SMP 0.5 0.5 As Received TI

7 1 1402165-7 SMP 0.5 0.5 As Received TI

a 1 1402165-4 SMP 0.5 0.5 As Received TI

9 1 1402165-9 SUP 0.5 0.5 As Received TI Ilk

10 1 1402165-10 SUP 0.5 0.5 As Received TI

11 1 1402165-11 SMP 0.5 0.5 As Received TI

12 1 1402165-12 SMP 0.5 0.5 As Received TI

13 1 1402165-13 SUP 0.5 0.5 As Received TI

14 1 1402165-14 SMP 0.5 0.5 As Received Ti

Is 1 1402165-15 SMP 0.5 0.5 As Received TI

16 1 AS140215-IM MB 0.5 0.5 As Received TI

17 1 AS140215-IP MB 0.5 0.5 As Received T1

18 1 AS140215-1 LCS 0.5 0.5 As Received 1.TI

19 1 AS140215-1 LCSO 0.5 0.5 As Received S1,TI

0I

@1
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ALS Envimental -- FC
Radiochemistry Pe Worksheet

Prp ath:ASI4Orn1

Prep Procedure: U]SO I Reviewed By: cas 5 Review Date: 2117/2014

Non-Routine Pre-Treatment? (ýI N Batch: j-.Uý C- týV^6ý Re-Prep? Y /a Batch: N Prep QASS I NCR? Y (• rJ -v

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance:

Prep SOP: NONE Prep Date: 2/1512014 Balance:

Matrix Class: solid Prep Dept: AP

jSamnPI Prep LabID I QGC IDish m~t Alq Fin Atq Prep Basis 0 of Filters Micro Init Micro Date Standards Pe oe
XNu Humn Type INo. PrpNoe

Comments

Filters consist of 4" circles that were cut in half. One half was aliquotted Into a pre-weighed beaker and weighed. The matrix MB (MMB), LCS, and LCSD (due to limited volume) were created using client provided blank
filters. The reagent MB (PMB) was created using an ALS blank filter. All samples were spiked/traced and muffled at 600C. After muffling, the beakers were re-weighed to determine sample ash weight. Samples were
itransferred and digested using 15mL each HCI and HNO3, and 5mL HF. Further prep proceeded per SOP 778.

Spiked By: Tambrae Elhart

Witnessed By: Emily R. Lyons

Date; 2/15/2014

Date: 211512014

Soln # Nuclide SolnlD Prep Corn Units Prep Date Alicuot Units Pipet ID

Ti U-232 914.4095.46 18.916 DPM/nMI 02/15114 0.25 rnl AW016
Soln # Nuclide SolniD Pregc Canc Units Prep Date Aipuot Units Pi3et ID !1

S1

S1

S1

U-234
U-235
U-238

843.3610.100
843.3610.100
843.3610.100

19.608
0.937

20.357

DPM/ad
DPM/nil
DPMIml

02/15/14

02/15/14

0.25
0.25
0.25

ml
ml

ml

AW016
AW016
AW016

0

PAge 2 of 2 UISO Bench Sheet
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ARadiorchemistry P0 Worksheet [Prep Bitch; A•1 '3

Prep Procedure: UISO Prep Batch Not Validated!!! Reviewed By: Review Date:

Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance:
Prep SOP: NONE Prep Date: 2/15/2014 Balance:

Matrix Class: solid Prep Dept: AP

Samp Prep LabiD CIC Dish mnit Alq Fin AIq Prep Basis #of Filters Micro mnit Micro Date Standards Prep Wats
Nurn Numn Type No. i, sampl

1 1 1402165-I SMP 0.5 0.5 As Received TI

2 1 1402165-2 SMP 0.5 0.5 As Received TI

3 1 1402165-3 SMP 0.5 0.5 As Received TI

4 1 1402165-4 SMP 0.5 0.5 As Received TI

5 1 1402165-5 SMP 0.5 0.5 As Received Ti

6 1 1402165-6 SMP 0.5 0.5 As Received TI

7 1 1402165-7 SMP 0.5 0.5 As Received Ti

8 1 1402165-8 SUP 0.5 0.5 As Received TI

9 1 1402165-9 SMP 0.5 0.5 As Received TI

10 1 1402165-10 SMP 0.5 0.5 As Received TI

11 1 1402165-11 SMP 0.5 0.5 As Received Ti

12 1 1402165-12 SMP 0.5 0.5 As Received TI

13 1 1402165-13 SMP 0.5 0.5 As Received TI

14 1 1402165-14 SMP 0.5 0.5 As Received TI

15 1 1402165-15 SMP 0.5 0.5 As Received TI

16 1 AS140215-1M MB I I As Received .L3 - TI

17 1 AS140215-1P MB I I As Received q - TI

is 1 A5140215-1 LCS 1 1 As Received a SIT1

19 1 AS140215-1 LCSD I I As Received 5a S1,TI

-4J

Pat 1 of 2 UISO Bench Sheet ALS Environmental - FC Supersedes: A/A
Date Printed: 2/1512014 8:18 LIMS Version: 6.694



ALS Enviemental -- FC
Radiochemistry PleWorksheet Pre Bach:A-S1401' I

Prep Procedure: UIso ] Prep Batch Not Validated!!! Reviewed By: Review Date:

Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance:
Prep SOP: NONE Prep Date: 2115/2014 Balance:

Matrix Class: solid Prep Dept: AP

Samp Prep LabNl 00 Dish ItAIq FinAIq Prep Basis $of Filters Micro mit Micro Date Standards Prep Notes
Num NI Type INo. sample sample

Comments
Filters consist of 4- circles that were cut In half. One half was aliquotted into a pre-weighed beaker and weighed. The matrix MB (MMB), LCS, and LCSD (due to limited volume) were created using client provided blank
filters. The reagent MB (PMB) was created using an ALS blank filter. All samples were spikedltraced and muffled at 600C. After muffling, the beakers were re-weighed to determine sample ash weight Samples were
transferred and digested using 15mL each HCI and HNO3, and 5mL HF. Further prep proceeded per SOP 77&

Spiked By:

Witnessed By:

L L / Date:
Date:

,Spin # Nuclide SolnID Prep Conc Units Prep Date Alicuot Units Pipet ID

T1 U-232 914.4095.46 18.916 DPMfml 02115114 0.25 nl AW016

_7 .. ... ..... :xSI otte ng-~g.

Soln # Nuclide SolnID Prep Conc Units prep Date Aliuot Units Pipet ID

S1 U-234 843.3610.100 19.608 DPMl 02/15114 0.25 ml AW016
S1 U-235 843.3810.100 0.937 DPM/mI 02/15114 0.25 ml AW016
S1 U-238 843.3810.100 20.357 DP.V'mi 02/15/14 0.25 ml AW016

ý0' qoý , tiý
/I ', , t ý1C9_07FU

04

I
Pag 2 of 2
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Sample Condition Form (Solids)
-U

Analyst:

Analysis Date: ./I SaplJC/n di Method: Lo
,_,,,_Sample Condition (Visual Appearaghe of Analysis Aliquot at Time of Prep)

Work Sample Dry/Wet/
Order ID Moist Texture Remarks

_ - _

_iI - -_-__

1 7 T111 I ¶

I () I

-Ii--- -- 1

_-13III I I_

I:\Oprtns\RAD\FORMS\sample condition form (solids)
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1402165 Filter Weight Spreadsheet

Sample Beaker Beaker, Watch BeakerWatch Glass, Beaker, Watch Glass, Net Filter Net Ash
ID ID glass wt (g) Filter Wt (g) Ashed Filter Wt (g) Wt (g) Wt (g)

1402165-1 479 87.6504 88.0161 87.6507 0.3657 0.0003
1402165-2 495 88.7242 89.1387 88.7255 0.4145 0.0013
1402165-3 498 92.0894 92.4743 92.0902 0.3849 0.0008
1402165-4 486 91.1197 91.5255 91.1201 0.4058 0.0004
1402165-5 472 88.8783 89.2544 88.8788 0.3761 0.0005
1402165-6 503 91.7313 92.136 91.7322 0.4047 0.0009
1402165-7 504 89.3632 89.76 89.3638 0.3968 0.0006
1402165-8 513 93.7149 94.1118 93.7153 0.3969 0.0004
1402165-9 508 85.3015 85.68 85.3021 0.3785 0.0006
1402165-10 488 88.8644 89.2537 88.8656 0.3893 0.0012
1402165-11 489 88.7296 89.1539 88.7313 0.4243 0.0017
1402165-12 LL100 76.9374 77.3489 76.9374 0.4115 0
1402165-13 500 89.1846 89.5845 89.1859 0.3999 0.0013
1402165-14 515 89.2591 89.6518 89.2602 0.3927 0.0011
1402165-15 LL324 76.0586 76.4816 76.0595 0.423 0.0009

Balance: 27
Note: Prior to aliquotting, the filters were cut in half. Only one half of the filter was placed into the weighed
beaker, spiked/traced, and muffled. Following muffling, the beaker/filter was reweighed to determine
ash weight.

00
00



A ý 4 r-) ? I C,- - I

. Da n:U Solid

Reagent Lot #
Conc. Hydrochloric Acid 0000058916

Conc. Nitric Acid 0000046694
Conc. Hydrofluoric Acid 0000061467

Boric Acid J23624
Iron Carrier 96344, 0000043374

Ammonium Hydroxide 0000036215
9N Hydrochloric Acid 0000058916
Polyethylene Glycol 10172053

Sodium Nitrite 0000023153
Methanol DJ459

Ux8 Anion Exchange Resin MKBK3092V
Ammonium Iodide F05Z019

0.5N Hydrochloric Acid 0000058916
Ascorbic Acid )00023965,0000035561

Lanthanum Carrier 3000058916, H04599
Safranine 1211310

Titanium Chloride D04Z008
3N Hydrofluoric Acid 0000061467

U Liquid

Reagent Lot #
Conc. Hydrochloric Acid 0000058916

Iron Carrier 96344, 0000043374
Ammonium Hydroxide 0000036215
9N Hydrochloric Acid 0000058916
Polyethylene Glycol 10172053

Sodium Nitrite 0000023153
Methanol DJ459

Ux8 Anion Exchange Resin MKBK3092V
Ammonium Iodide F05Z019

0.5N Hydrochloric Acid 0000058916
Conc. Nitric Acid 0000046694

Ascorbic Acid 0UUU0239b, UUUUU0b31
)000058916, H04599Lanthanum Carrier

Safranine 1211310
Titanium Chloride D04Z008

3N Hydrofluoric Acid 0000061467
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100
PROJECT. lgq'13ý10jnp 0-21ý-

Notebook No. \______V
- Continued From Page

I. - - 9 t I I rn~
Prepare a working dilution of X •1 , W(.II). a-6

1. Density of I t Mi-A)3*, lot # K 1• 64L•
Mass of 100mL vol. flask: 9 Balance # - Q
Mass of flask & 100mL acid: S Balance# I .c.
Net Mass:
Density: L a 3 3L arb, L-

2. Mass of •"f 3• 3•16 .• transferred:

Mass of open empty nalgene: 2 14.:2q 3 Balance# Ja....
Mass of nalgene & standard: 1 Balance# J--
Net mass of standard transferred: Balance# A./•

3. Dilute to final volume:
N ass of nalgene, standard, & diluent: 00.1 Balance#

f~5 Mass of empty nalgene (from above)): Balance# 12.9.
Net mass of new dilution: C Balance# A•*

4. Final activity calculation: .

9A(L( J. T r .....

Stnd/ID: 843.3610.100

Description: U-238 -__"-
r . 'Zi #.iI--. WltI

Activity 20.36 dpm/mL Analysisste Initials Expiration Date

WM I. ?-- : 1-2
tolI W I- AF M7tj2s Uncertainty: 0.12 dpm/mL

Ref. Date: 8/1/O•190
Ref Time: N/A 7r 111
Prep Date: 8/3/2011 Prep by:

Matrix/Comp. 1 M HNO3
Half Life (y): 4.47E+09

TE
t

!ao 1 Continued on Page
F- i

40 - -r /j,;/ Y jvt-4-
Date

Read and Understood By

ý2 u,, q" ,/0 h~IJ
DateSigned I Signed V

=81of 114
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Standard Reference Material 4321CNatural Uranium Radioacivity Standard.9t9. I

p:is.-n. ard .,e.e MaL (SRM) co o. solution Qf asnd!a nd arzti..ed .nii .d.
• '." rad,"ne Wur:" 8, "a.i.m-235, "•d .m.""-234 m' a suitabl 'bI and h•omogene' f. r• .', "rIt iý '.
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L IýA 4" QRý cý ý ýA c,,,Cl46 46 Proiect
Continued from Page

~g2

Prepare a working dilution of L '', 36/ i 6-i-6..
1. Density of U./t • 0• lot # t0 o000 L-L t•

Mass of lOOmL vol. flask: -3.) Balance #

Mass of flask & IOOmL acid: ] 1 i ,a Balance#
Net Mass: 

to 3,12 q ' Bl,

Density: I I _I ! P L

2. Mass of a1L 6.16, IQ'transferred:
Mass of open empty nalgene:
Mass of nalgene & standard:
Net mass of standard transferred:

Balance# IL
Balance#_A _

5?15JBalance# ~2Ž

3. Dilute to final volume:
---Mass of-nalgenestandird, &diluent, I." Balance#'.L -

Mass of empty nalgene (from above): q I LO.q" Balance# ,
Net mass of new dilution: JXk*, Balance#..1• .

I-

4. Final activity calculation:

I I I I I I I I I I ,1 / 1-,3 1-1-

I ..
Stnd ID: 9144095.46

Description:" U-232 .__
Exyiration: 1012912014 BRiflhaiJ Lon

'Ativity: 1964. dpmlmL Analysis Date Initials ExPiration Date

2s Uncertainty: 0.96 dpm/mL .... ___

Ref. Date: 512712010 _ _ _:

Ref Time: N/A ......

Prep Date: 10i2212013 Prep by: TE .... -

MatrixiComp. I M HN03
Haif Life (y): 6.89E+1I

Continued on Page
-S

-ýý -(Pjj-
Date SigedSigned DateSigned
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7) Eckert &Ziegler
Analytics.

J:ýV V to 1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318
Tel 404-352-8677
Fax 4.04-3S2 2837
www.analytikslnc.com

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

82306-307 .

U-232 8= rLI~qWd inFlame Sealed Vial

Csstmmer AM Laboratory Group / Fart Cofwl.
PO. No.:.. "7325 Q4-2-10,itai I 1

ThW ssw~a .rd radiarmudide socams was prepared graximatnaafly from a master sokutiazt cab-brated by Embart &
eger ia . •Uing a g. aima". p mater syste=. Ra tmul and cahbr

;kchac~d witbi a germaa3ium ga=I .a pcoes sy'step. M e nu deur dec7 r a te arid re f erenac da te f or fnis
sourc ar g• v beo. F•,krt eg or :A)maariz i e t to•e *•abnal I•sWe of
Sbmrdards arid Teholmolgy thougrh a .esu e ts .u. rmi .ce Pvrgrm as descrfled ietUSdie C-Re.gulatory
0 .uide 4.1, Rqvisoi 1.1, F1ebrar, 19.79, =d complimmc with MANqSIM. N42 .. -1 995, -?rrweab#lIty of~woov
Seoures to NMIS. EMis accredited bytbe He~1h Physios Societ =IS) for the produtior of N=S-,iraeobe~

sagar 2dm souo ue w pro:dnaedn aoco~darae wih the EPS accredAFtOUNIMr~rmrt.Cutmr a
report any cari6emswiwth theacoredlkadomnyrogru to th . Sicrotedat4 P131 Da M1adisa= Bbd., Sic.. 402,
M..ami, VA 2101.: :" • ":

%emt~t,9
ýAcftvt7T7& *.Half-IUid RathreeceDete

ISO**p Day C! ..- Z'as U (1R00PMl

U-BBS 2.817E+"4 4.6891+COp.9 24 .007/1.

*Uubei- U -1aldve s.Pa=5*d assma k, L 2. fla rTegmcu1nat an9, -o~ddhasif mvumua~ anam~edvata
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Calibration Da!a Summary
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

7:46:25 AM

RESULTS FLAGS LCIL LWL UWL UCL

Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency
Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM

Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402165-1 SMP AS140215-1 UIso 81 C14021881 2/18/2014 30.83 Pass 29.34 29.86 31.89 32.42

Spectrum #1 AS140215-1UR B14021881 2/18/2014 0.1050 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021881 2/18/2014 5553.6 Pass 5505.8 5515.8 5595.8 5605.8

1402165-2 SMP AS140215-1 UISO 82 C14021882 2/18/2014 30.65 Pass 29.85 30.38 32.46 32.99

Spectrum #1 AS140215-IUR B14021882 2/18/2014 0.0990 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021882 2/18/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

1402165-3 SMP AS140215-1 UISO 83 C14021883 2/18/2014 31.20 Pass 29.72 30.25 32.31 32.84

Spectrum #1 AS140215-1UR B14021883 2/18/2014 0.1290 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021883 2/18/2014 5557.7 Pass 5505.8 5515.8 5595.8 5605.8

1402165-4 SMP AS140215-1 UISO 84 C14021884 2/18/2014 30.40 Pass 28.92 29.44 31.44 31.96

Spectrum #1 AS140215-IUR B14021884 2/18/2014 0.1410 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021884 2/18/2014 5555.8 Pass 5493.9 5503.9 5583.9 5593.9

1402165-5 SMP AS140215-1 UlSO 85 C14021885 2/18/2014 30.11 Pass 28.78 29.30 31.30 31.82

Spectrum #1 AS140215-1UR B14021885 2/18/2014 0.1040 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021885 2/18/2014 5543.9 Pass 5496.0 5506.0 5586.0 5596.0

1402165-6 SMP AS140215-1 UISO 86 C14021886 2/18/2014 30.61 Pass 28.91 29.42 31.42 31.94

Spectrum #1 AS140215-1UR B14021886 2/18/2014 0.1000 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021886 2/18/2014 5546.0 Pass 5505.8 5515.8 5595.8 5605.8

1402165-7 SMP AS140215-1 UISo 87 C14021887 2/18/2014 31.55 Pass 29.84 30.37 32.45 32.98

Spectrum #1 AS140215-1UR B14021887 2/18/2014 0.1180 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021887 2/18/2014 5548.0 Pass 5505.8 5515.8 5595.8 5605.8

1402165-8 SMP AS140215-1 UISO 88 C14021888 2/18/2014 30.79 Pass 28.96 29.47 31.48 32.00

Spectrum #1 AS140215-1UR B14021888 2/18/2014 0.0940 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021888 2/18/2014 5543.9 Pass 5505.8 5515.8 5595.8 5605.8

1402165-9 SMP AS140215-1 UISO 89 C14021889 2/18/2014 31.24 Pass 29.50 30.02 32.07 32.60

Spectrum #1 AS140215-1UR B14021889 2/18/2014 0.0990 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021889 2/18/2014 5555.8 Pass 5505.8 5515.8 5595.8 5605.8

Data Package ID: UR1402165-1

Abbreviations: Eff - Efficiency Bkg - Background LCL - Lower Control Limit UWL - Upper Warning Limit

Egy - Energy CPM - Counts per Minute LWL - Lower Warning Limit UCL - Upper Control Limit Cl - The Analysis Date exceeds the Calibration Date by more than 14 days.

ate Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Calibration Dafa Summary
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

7:46:25 AM

RESULTS FLAGS LCL LWL UWL UCL
Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency

Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM
Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402165-10 SMP AS140215-1 UlSO 90 C14021890 2/18/2014 30.90 Pass 29.66 30.19 32.25 32.78

Spectrum #1 AS140215-1UR B14021890 2/18/2014 0.1110 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021890 2/18/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

1402165-11 SMP AS140215-1 UlsO 91 C14021891 2/18/2014 30.35 Pass 28.95 29.46 31.48 31.99

Spectrum #1 AS140215-1UR B14021891 2/18/2014 0.0970 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021891 2/18/2014 5557.7 Pass 5507.8 5517.8 5597.8 5607.8

1402165-12 SMP AS140215-1 Utso 92 C14021892 2/18/2014 31.14 Pass 29.21 29.74 31.76 32.29

Spectrum #1 AS140215-1UR B14021892 2/18/2014 0.1040 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021892 2/18/2014 5548.0 Pass 5507.8 5517.8 5597.8 5607.8

1402165-13 SMP AS140215-1 UlSO 93 C14021893 2118/2014 32.05 Pass 30.54 31.09 33.21 33.76

Spectrum #1 AS140215-1UR B14021893 2/18/2014 0.1080 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021893 2/18/2014 5555.8 Pass 5507.8 5517.8 5597.8 5607.8

1402165-14 SMP AS140215-1 UlSO 94 C14021894 2/18/2014 32.10 Pass 30.23 30.77 32.87 33.41

Spectrum #1 AS140215-1UR B14021894 2/18/2014 0.0830 Pass 0.0000 0.0500 0.5000 0.7500

2121/2014 C14021894 2/18/2014 5557.7 Pass 5507.8 5517.8 5597.8 5607.8

1402165-15 SMP AS140215-1 UIso 95 C14021895 2/18/2014 32.13 Pass 30.55 31.10 33.22 33.77

Spectrum #1 AS140215-1UR B14021895 2/18/2014 0.0920 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021895 2/18/2014 5567.7 Pass 5507.8 5517.8 5597.8 5607.8

AS140215-1M MB AS140215-1 UISo 87 C14021887 2/18/2014 31.55 Pass 29.84 30.37 32.45 32.98

Spectrum #1 AS140215-1UR B14021887 2118/2014 0.1180 Pass 0.0000 0.0500 0.5000 0.7500

2/22/2014 C14021887 2/18/2014 5548.0 Pass 5505.8 5515.8 5595.8 5605.8

AS140215-1P MB AS140215-1 UISO 88 C14021888 2118/2014 30.79 Pass 28.96 29.47 31.48 32.00

Spectrum #1 AS140215-1UR B14021888 2118/2014 0.0940 Pass 0.0000 0.0500 0.5000 0.7500

2/22/2014 C14021888 2/18/2014 5543.9 Pass 5505.8 5515.8 5595.8 5605.8

A5140215-1 LCS AS140215-1 UISO 89 C14021889 2/18/2014 31.24 Pass 29.50 30.02 32.07 32.60

Spectrum #1 AS140215-1UR B14021889 2/18/2014 0.0990 Pass 0.0000 0.0500 0.5000 0.7500

2/22/2014 C14021889 2118/2014 5555.8 Pass 5505.8 5515.8 5595.8 5605.8

Data Package ID: UR1402165-1

Abbreviations: Eff - Efficiency Bkg -Background LCL -Lower Control Limit UWL - Upper Waming Limit

Egy - Energy CPM -Counts per Minute LWL - Lower Warning Limit UCL -Upper Control Limit Cl -The Analysis Date exceeds the Calibration Date by more than 14 days.

ate Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Calibration Data Summary
0

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402165

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

7:46:25 AM

RESULTS FLAGS LCL LWL UWL UCl

Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency
Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM

Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

AS140215-1 LCSD AS140215-1 uIsO 90 C14021890 2/18/2014 30.90 Pass 29.66 30.19 32.25 32.78

Spectrum #1 AS140215-11JR B14021890 2/18/2014 0.1110 Pass 0.0000 0.0500 0.5000 0.7500

2/22/2014 C14021890 2/18/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

Data Package ID: UR1402165-1

Abbreviations: Eff - Efficiency Bkg - Background LCL - Lower Control Limit UWL - Upper Warning Limit

Egy - Energy CPM - Counts per Minute LWL - Lower Waming Limit UCL - Upper Control Limit Cl - The Analysis Date exceeds the Calibration Date by more than 14 days.

Ote Printed: Tuesday, February 25, 2014

04•

ALS Environmental -- FC
LIMS Version: 6.695
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Alpha Spec Calibration Source ,Re-Certification

Recal9.ation performed by Isotope Products LaborarLes

PRancher Label. 8

Recat o.d 1011512013

Rac~o~d b, ALS on: 10/11&2013

Vakma freom oarfiect.

Source ID: 825/(223027
Tot.l 845'oty 37452 dpm

Ref. Date: 1015IM2013

.00.01 oS., P0.016 D.awe,
(a) j Total vip. di, efficiency

Nu.ide Ao(Bg) Actl dpmn)t 'Haf-Ld. (we) e-y Co.-ted

U-234: 4954 2974f 2.488806 2972.40 dp.

U-235: 1.09 6.A8 7.04E-08 55.58 dpM

Aým-241i 11,79 70i.I: 432.17 707.38 dpm

"I;TOTAL 3745.36 dp,

Efftlolay D.Oemadnatlonlko Detector 1

PA ID SeoioentuI~ Courd Date
Am-241 U-234 U-235

rot of. riot cts not CIS
Source SenW# I

92MLX223027 190 87-18.103.-0i 10121113 7688 32739 1135

Seem.. I thrOgh 8 acrlt ty deteminaton

Am-241 U-234 U-235

Source Senaw PA ID Squnt1al . Couor Date net CtS not CI net do

2100 1i87.43 3745.36 31.70%

cow0 dor Detecto Ae241
(a) 1 Effikoeny dpmn U-334dp.e U-1,

CUMabbed
I dpmn pm

92MIX2203026

92MiX2203028

92MoIX2203024

83M0(2203021

92M1X203025

82MOM(303022

82MIX(2203023

92M1X2203029

182
183

184

185

180

187

188

189

97-19.10314i 10/21113
87-19.1030 10.'21113

9191 :! O1.11387.19-1" !' 10121.13

87-19-103 10121113

87-1.103-•. 10/21113

87.18-103-07 101 D13t
87-19-Io3-o8• 10121/3

Seqaeottaj
1
_'~i Count Date

13543

18830

71764

22844

103302

788M4

40088

34824

81484

150715

74298

82381

124917

84490

71782

218010

2688 2100.i. 31.70% 1220.49 734329 2

4155 2100 31.70% 1426.89 54123.08 3

2052 2100 3j.70% 6467.33 606.89 1

2198 2100 31.70% 2067.70 8821.74 T

3428 2100: 31.70% 9308.81 11287.44 5

2348 2100.. 31.70% 7113.48 7014.19 21

1847 2100 31.70% 4153.15 6467.15

0721 2100 31.70% 31208. 19864 7 .

U-235n Cd.MrI Detedto
rdos dow, .a) Total cpie Knee dp. offlteny F

L33 8806.10

L45 18924.09

L92 13347.64

1.88 7887.52
1.66 20676.61

1.49 14838.38

L45 10788.75

,698 23373.45

Efficiency Vd~ltione

Source Senawl# PA ID
Am-241 U-234
not cts not0 ct PD FLAG

g2MiX223027 190 97-19-103.09: 10/21/13 7807

fl-o~ I tfro h 8 so0/etln ,- dft8oatkoo

32933 1155 2100 1; 1197.00 3745.36 31.86% -OO% PASS

n•d• h'om •l

Combined Combined Percen i W"th 5%
Osv Cetl~kd Offlmeraoe o Certified

Source StufaW PAIED SequentialtJdp rnp dpm* % I i tule?

92Mi,220o0• 11,3 87.19-103.01-i"! 88.10 8885.80 .0.80%

92MIX2203028 183 97-19-1o0. 15824.0 -158.04 .0.47%

92MDL2203024 184 87-19.1030 13347.84 :13533.39 .1.37% 1

92MIX2203021 185 97- i-103-0fI 7887.52 8170.91 .3.47% TOM,

92MLX2203025 188 8•7 -I9a.081i 20879.61 21820.88 -0.80%

92MDX2.03022 167 87-18.103-0; 14939.38 15319.53 -2.48% Y"a
, M12203023 1 .,987 i 10780.75 10744.1 0.40%"

2M 21 -19.037 0i 04. 00% .e
850.22002 188 87-19-103-... 23373.45 23808.78 -1.00% ___

Rýee ce U U-234 U-235 Am-241 A'-241

Dale - (Sq) (dpm) U-235 (Bq) (dpi.) (8q) (8pm)

./112003 24.10 7448.00 2.43 145.74 21.43 1285880

5/112003 3083 14358.00 4.20 252.00 23.55 1413.00

5/11 1940 7164.00 1.83 115.80 106.00 60.00

4/112003 01.00 6000.00 1.28 75.84 34.50 2070.00

4/112003 L-.00 12180.00 3.41 204.72 148.40 6784.00

44112003 32.90 7974.00 3.17 189.906 121.30 7278.00

41112003 07.10 6426.00 0.93 55.54 72.20 4335.80

5/112003 .80 20088.00 0.55 393.18 53.02 3181.20

NQAý
Dcit

v cc,-h..10 IZ1120 Iq

10izgj,3
(Il



' Eckert &Ziegler
Isotope Products

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661.309.1010
Fax 661.257.8303

0 110j

Q-c~ie(lo 01~1

.CERTIFICATE OF CALIBRATION
MIXED ALPHA. STANDARD SOURCE

Radionuclide:
Radionuclide:
Radionuclide:
Half-life (U-234):
Half-life (U-235):
Half-life (Am-241):

Contained Radioacti
U-234:
U-235:

U-234
U-235
Am-241
(2.454 :1: 0.006)E+05 years
(7.037 t 0.011)E+08 years
432.17 t 0.66 years

ivity:
1.339 nCi, 49.54
0.02954 nCi, 1.093

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

ALS LABORATORY
FC 3595 1 K5576
*SOURCE-RECAL-STD
15-Oct-13 12:00 PST
92MIX223027

Bq
Bq

Am-241:
Total Activity:

0.3187 nCi, 11.79
1.687 nCi, 62.42

Bq
Bq

Physical Description:
A. Capsule type:
B. Nature of active deposit:
C. Active diametertvolume:
D. Backing:
E. Cover:

Disk (22 mm OD x 0.79 mm THK)
Electrodeposited and diffusion bonded oxide
19 mm
Stainless steel
None

adioimpurities: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha

activity. Individual nuclide ratios were taken from those determined in May 2001.

Uncertainty of Measurement:
A--Type-Arandom)-uncertainty7
B. TypeB (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

X U.D 70

+ 3.0 %
± 0.0 %
+ 3.0 %

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 1893 o/min in 2n on 20-Sep-1 3.

•-,uality.Control

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

..- c.7-t--e!
Date IPL Ref. No.: 987-28

ISO 9001 CERTIFIED

Industrial Gauging Laboratory 96 of 114
1800 North Keystone Street Burbank, California 91504



_____ z)b 10171120LAMIsotope Products
Laboratories

I An Eckert& Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309.1010
Fax 661.257.8303

1 .9-7
----------

1 Q13.....CERTIFICATE.OF CALIBRATION........
MIXED ALPHA STANDARD SOURCE

.. . .. .......
Radionuclide A: U-23
Radionuclide B: U-23
Radionuclide C: Am-:
Half Life (U-234): (2.4k
Half Life (U-235): (7.0•
Half Life (Am-241): 432.

Contained Radioactivity:
U-234: 3.
U-235: 0.0

15
241
54 ± 0.006)E+05 years
37 ± 0.011 )E+08 years
17 ± 0.66 years

354 nCi (124.1 Bq)
6566 nCI (2.429 Bq)

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICS, INC.
EW040203/R2.193
MISC-STD
1-May-03 12:00 PST
92MIX2203026

0.5793 nCi (21.43 Bq)
3.999 nCl (148.0 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
.D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpurities: Not determined

* M ethod of Calibration: .... .. .
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1998.

..............- U n c e r ta in ty o f M e a s ur e m e n t: - .................. . .. ............. .......... ........................... . . . ................. . . ... . .... . .... .......... .......... . ... .... .................

A. Type A& random) certain y . - .... 0 ..-... ..
B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing: ± 0.0%
D_'Fo-t-lunce-fta-nty-at-he-gg° c-o-nifi-n level: ± 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 4483 cdmin in 2n on 11 Apr 03.

.... ... .. .. .. .... .., :...... == .:,... •.. . .....2 4., • -. S•: -. 7 r- c ... .. ' -S.• • =• • •• '

. .. ualit Control Ddte Siened IPL Ref. No.: 987-7

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED
Industrial Gauging Laboratory

1800 North Keystone Street Burbank, California 91504
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4 Isotope Products
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661,309-1010
Fax 661o257-8303

fQe(21br 1017013a~
f'Bo 5(pPi

10~ 1,110

CERTIFICATE OF. CALIBRATION
MIXED ALPHA STANDARD SOURCE

. ....... • . .. . .. .. .... ................ .. . ...... ... ... ............... . . . . .. ............. . ..... . .... .. . . . . . .. . . . . .. . ... . .................

Radionucide A: U-234
Radionuclide B: U-235
Radionuclide C: Am-241
Half Life (U-234): (2.454 ± 0.006)E+05 years
Half Life (U-235): (7.037 ± 0.011)E+08 years
Half Life (Am-241): 432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:.
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203028

Contained Radioactivity:
U-234: 6.
U-235: 0.1

467 nC1 (239.3 Bq)
1135 nCi (4.200 Bq)

Am-241:
Total Activity:

0.6366 nCi (23.55 Bq)
7.217 nCi (267.1 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

:Radiolmurities: Not determined

eMethod of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. individual nuclide ratios were taken from those determined In Aug 1992.

-- Uncertainty-of-Measurement: -.- .. .
..... .. Type. A (random)euncertainty:,--

B. Type B (systematic) uncertainty;
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confldenc

± 3.0%
± 0.0%

-e Ievehl: ± 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.

IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As :in= NRC R.egulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 8091 a/min in 21r on 11 Apr 03.S - ~ rgý. --- -- o--

", ]€n•talifu nfrn 1•.+il -Qtlw-I I01 Iaf Kit , a177
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Isotope Products
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309-1010
Fax 661-257-8303

New itY

1eC-, Ft 6fr~
..CERTIFICATE OF CALIBRATION .

MIXED ALPHA STANDARD SOURCE
Y.ia7~J (iSIV

Radionuclide A:
Radionuclide B:
Radionuclide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 1 0.011 )E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203024

Contained Radioactivity:
U-234: 3.227 nCi (119.4 Bq)
U-235: 0.05205 nCi (1.926 Bq)

Am-241:
Total Activity:

2.866 nCi (106.0 Bq)
6.145 nCi (227.3 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpuritids: Not determined

.) Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

--. -Uncertainty-of-Measurement: . - .
__ A. ype A(random) Uncertainty:,__

B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

-- D Total- unc-rtainty--a thie-99 %/6fl eide-e]•-eE

± 3.0%
+ 0.0%
+ 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.

IPL participates In a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken: from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 6889 /dmin in 271 on 11 Apr 03.

Ld~j'J&~~±.4 C] - ~ -

. -Oua'it- Control r-dtA F~junpd IPI Pmf Mr," aQ7 7
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wIsotope Products 24937 Avenue Tibbitts
Valencia, California 91355

Laboratories
Tel 661-309-1010(4

An Eckert&ZieglerCompany Fax 661-257.8303 (e'C&.. - _ I0t c

.............. .... CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

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

Radionuclide A. U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234): (2.454 1 0.006)E+05 years Reference Date: 1-Apr-03 12:00 PST
Half Life (U-235): (7.037 + 0.011 )E+08 years Source No.: 92MIX2203021
Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:
U-234: 2.731 nCi (101.0 Bq)
U-235: 0.03416 nCi (1.264 Bq)

Am-241:
Total Activity:

0.9325 nCi (34.50 Bq)
3.698 nCi (136.8 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

ttiRacdioimpunres: INO0 oeietnTiine

. Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

--_--__ .Uncertaint-of Me asurement:.-- --- ...
A. Type A (random) uncer)ain-:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

-- . -. --0-Total-unce0ftinty-t-tfhe 99%-cdo--nfide 4-e-IeVe

+ 3.1%
+ 0.0%
± 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 4145 W/min in 27t on 18 Mar 03.

• . . ...... .... ... .. . .. -.. . ....... =..-:, - .. ,- •.., : : : : . : - : . . , , • • ............ .. •- .. . - • -= : - .7 •-.- ..- • •'• - ,- ,: . . .. .. .

SQ ualitv Control +A iz. nA IPI Rof Kin- QR7-9SIM -
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4 Isotope Products.
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309-1010
Fax 661-257-8303

Ve-t~bhbra& 1001i13T
5\ New FxpibalI

[ON T O?4~
E

CERTIFICATE OF CALIBRAT]
ALPHA STANDARD SOURC--------- ---- - -....... .. ... .

Radionuclide A:
Radionuclide B:
Radionuclide C:
Half Life (U-234):
Half Life (3-235):
Half Life (Am-241):

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011)E+08 years
432.17± +0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203025

Contained Radioactivity:
U-234: 5.486 nCi (203.0 Bq)
U-235: 0.09221 nCi (3.412 Bq)

Am-241:
Total Activity.

3.958 nCi (146.4 Bq)
9.536 nCi (352.8 Bq)

Physical description:-
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm 00 X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

I .......
Radioimpurities: Not determined

.Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Aug 1992.

- -- U ncertainty .of .e. .s.ren.ent . . . ..... . ............- ....
.... ......- A .Typ ea ndom)-uncertatnty-: _ _ __- ,:- 8 % -- "

B. Type B (systematic) uncertainty: ± 3.1% •
C. Uncertainty in aliquot weigh: ! 0.0__-
D. Total uncertainty at the 99% confidence level: + 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.

This source had a total alpha surface emission rate of 10690 a/min In 27C on 18 Mar 03.•,•:.•-.:-=•:• •. _..• ,"• .,••,= o=.=.._.-- ,,,,•., ,., . ÷!• ..o• • ...... •, • ••: • :•! •r~r••`• • ;•` • `. . ..,... ......- ."

> /71 I ~'-44~--. •~
' IM~v4~o3~Loi-ate~e~ irU a-OT fi. Nd
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CFT) -=) zo,1ýJiq26>Isotope Products 24937 Avenue Tibbltts
Valencia, California 91355

An Eckert&:

Laboratories ,
Tel 661-309-1010

ZieglerCompany Fax 661-257,8303 e (.e ,

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer:
Radionuclide B: U-235 P.O. No.:
Radionuclide C: Am-241 Catalog No.:
Half Life (U-234): (2.454 ± 0.006)E+05 years Reference Da
Half Life (U-235): (7.037 ± 0.011 )E+08 years Source No.:
Half Life (Am.-241): 432.17 ± 0.66 years

te:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203022

Contained Radioactivity:
" U-234: 3.

U-235: 0.0
592 nCI (132.9 Bq)
8556 nCi (3.166 Bq)

Am-241:
Total Activity:

3.279 nCt (121.3 Bq)
6.957 nCi (257.4 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:_......
E. Cover

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpurities: Not determined

. Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratioswere taken from those determined in Aug 1992.

Uncertainty-of Measurement: .A. Type A(rnd~oM uncertainty:
B.. . Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

.D;.•Total underftaihW-a-tthie-99%"f-c-0ffdence level:

......±, 0~.8%
+ 3.1%
± 0.0%
± 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRCIRegulatory Guide 4.15).

- Nuclear data was taken from "Table of Radloactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 7799 almin in 27r on 18 Mar 03.

JA~LA~ (J.~cŽaoi~
I flnnlitv CnntAI

(%ihe-o, S3
tPl Ref_ Nn. _cR7_9flualift Control Date Signed IPL Ref No:
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f&'-CAibrqld IOIZ1113
(New F~pMIsotope Products

a m ,, • •t••;•,.

24937 Avenue Tibbitts
Valencia, California 91355

An Eckert & 2
LdUUI dtui ies Tel 661-309-1010 ~l&

:iegler Company Fax 661-257-8303 r C? 6t

CERTIFICATE OF CALIBRATION 2 •
ALPHA STANDARD SOURCE

Radionuclide A: U-234
Radionucide B: U-235
Radionuclide C: Am-241
Half Life (U-234): (2.454 ± 0.006)E+05 years
Half Life (U-235): (7.037 ± 0.011)E+08 years
Half Life (Am-241): 432.17 ± 0.66 years

Contained Radioactivity:
U-234: 2.895 nCi (107.1 Bq)
U-235: 0.02502 nCi (0.9257 Bq)

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203023

1.953 nCi (72.26Bq)
4.873 nCi (180.3 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radfoimpurities: .... ....... Not :deterfined

ethod of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

--- Uncerta-,-of.Measurement .. .. .:. . .. ........

- - .-ype.A,,(r nd-omr),unc.t oty: . -

B.. Type B (systematic) uncertainty: + 3.1%
C.: Uncertainty in allquot weighing: 1 0.0%
0. T6ta uicertainty at the9/o-6onfidece levei: . ± 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain Implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
-This source had a total alpha surface emission rate of 5463 a/rin in 27r on 18 Mar 03.

Thai/?
ý:ý ý__ - ý ý ,_- - v - -------------

I
*....,flfll IAULC pZ~flCU ir I.. ~ flu.. O~.JU ~.IDI I Kf NI. 0T07_)
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Isotope Products 24937 Avenue Tibbitts

Laboratories Valencia, California 91355 •
• ~ ~~~~~Tel 661-32079-101003g f " "0 •(

. An Eckert &Ziegler Company Fax 661-2578303 • c.C 9 -,/'O.d .3
re lC I ,,1 1d6 f JL

CERTIFICATE OF CALIBRATION Upio Jo )
MIX-ED ALPHA STANDARD SOURCE..

Radionuclide A.
Radionuclide B:
Radionuclide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Anm-24-1
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011)E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am -241:
Total Activity:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203029

1.433 nCi (53.02 Bq)
10.66 nCi (394.4 Bq)

Contained Radioactivity:
U-234: 9.048
U-235: 0.1771

nCi (334.8 Bq)
nCl (6.553 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm, OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radi6imofuities: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Mar 1998.

Uncertainty of-Measurement: - . ..-- -.
A. T.ype A(rando m) uncertainty: ... ..
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:DT tal- ucertaiyafatig6 99% confidence level:

± 3.0%
± 0.0%
+ 3.0%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total.alpha surface emission rate of 11950 c/min in 27c on 11 Apr 03.

L .....................
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AlphaVision v5.3
Analyst: ORTEC

Detector: 13a

L .ph-Sp o cop Caibato Repor ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:15:19AM 10/21/2013

Er Calibration: SOURCE 190_10.21.13 (#9)
DW:tion:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

Calibration

Source Info

Analysis Date: 10/21/2013 10:15:08AM

Calibration Type: Efficiency

Certification Date: 10/15/2013 10:00:00AM

Acquisition

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 8:31:19AM

Live Time: 35.00 min.
Real Time: 35.01 min.

Efficiency Calibration Name: SOURCE 190_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.46% +/- 0.32% TPU(2 sigma)

311 341 -371 - .- 401- 431 461 -- 491
channels

4ethod: Interactive ROI
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

1,135.00

32,739.00

7,686.00

32.43
935.40

219.60

7JJ2 /012/))
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klphaVision v5.3
knalyst: ORTEC
)etector: 13a

Alpha-Spectros

--r] Calibration: SOURCE 182_10.21.13 (#1)
)! tion:

&ertificate ID: Al RSO#182
'repared by: IPL

)escription:

*l ORTEC
801 S. Illinois Ave.

Oak Ridge, TN 37830
10:15:42AM 10/21/2013

Calibration Analysis Date: 10/21/2013 10:15:34AM

Calibration Type: Efficiency

Source Info

Certification Date: 5/1/2003 12:00:24PM

Acquisition
Energy Calibration Equation:

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 9:09:15AM

.ive Time: 35.00 min.
leal Time: 35.03 min.

E-fficiency Calibration Name: SOURCE 182_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.17% +/- 0.20% TPU(2 sigma)

U - - _______ . - ______________

16000

15000

14000

13000-

12000-

11000-

10000 -

9000-

-. 234

Am-241

111,2

5O0

5000-
4000
3000-

.2000

0 I~ T -I I a 6 E

A .. _2J.- 4t _1 __8 _ I ni 1 11 IRI 1 91 1)9
1 I I I I I 31 I I I 49I T

251 281 311 341 371 461 431 46"1 49"1

channels

Aethod: Interactive ROI
Ugorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MOV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Am-241

140
176

249

4.40

4.78

5.49

100

153

210

152

190

273

2,689.00
81,484.00

13,543.00

76.83
2,328.11
386.94

7TP 1017) 113
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MphaVision v5.3
knalyst: ORTEC

)etector: 13a

a-pcrocp CalibrationRep
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:39:35AM 10/21/2013

- 8 tCalibration: SOURCE 183_10.21.13 (#2)

.ertificate ID: A2 RSO#183
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 10:39:26AM

Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 9:48:00AM

yive Time: 35.00 min.

Zeal Time: 35.06 min.

=fficiency Calibration Name: SOURCE 183_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.40% +/- 0.15% TPU(2 sigma)

m . u .
32000

30000

28000

26000

24000

22000

20000

18000

I bUUU

6ooo10000

8000
6000

4000.

20008

0
21 4•1 -6.

LI-234

Am-2411

.5

i--r-rT-T -rIT--r -r r I I T1 1 1 1 1 1 I V T

R1 lni 131 1 Rt 1 •i 791 251 281 311 341 371 401 431 461 491
channels

lethod: Interactive ROI

lgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

4,155.00

156,715.00

15,830.00

118.71

4,477.57

452.29

73f I d'21 113
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kiphaVision v5.3
%nalyst: ORTEC

)elector: 13a

SAlpha *-Se .ro cop Ca

En~fCalibration: SOURCE 184_10.21.13 (#3)
)elWtion:

.,ertificate ID: A3 RSO#184
'repared by: IPL

)escription:

Calibration

Source Info

SRepr ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
11:08:22AM 10/21/2013

Analysis Date: 10/21/2013 11:08:15AM
Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 10:30:47AM

ive Time: 35.00 min.
teal Time: 35.05 min.

Efficiency Calibration Name: SOURCE 184_10.21.13

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.06% +/- 0.16% TPU(2 sigma)

0+
__2tA1_ -61- 81 101 131 161 191 221 251

channels
281 311 341 371 401 431 461 491

lethod: Interactive ROI
aJgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MOV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

2,052.00
74,298.00

71,764.00

58.63
2,122.80

2,050.40

Ir 10L11)3
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kiphaVision v5.3
knalyst: ORTEC

)etector: 13a

[Aphg a-Se * o cop Calibrato Reor ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
11:44:30AM 10/21/2013

=-* Calibration: SOURCE 185_10.21.13 (#4)
)d tion:

Calibration

Source Info
;ertificate ID: A4 RSO#185

Drepared by: IPL

)escription:

Analysis Date: 10/21/2013 11:44:23AM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 11:08:08AM

yive Time: 35.00 min.
Zeal Time: 35.03 min.

Efficiency Calibration Name: SOURCE 185_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch 2

Efficiency: 30.07% +/- 0.21% TPU(2 sigma)

11000.

10000

9000 U-234

8000

7000

6000

1 (00

000 Ano241

3000 -

2000

1 0 0 0 . . .

v I '21-41 _61- Ri il n i i I R1
I I l "9;I 9R1 -I1 .41 371 401 431 461 .. 491.

channels

4ethod: Manual (ROI)
tlgorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy
MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Arn-241

140
176

249

4.40
4.78

5.49

100
153

210

152
190

270

2,198.00

62,381.00

22,944.00

62.80
1,782.31

655.54

zn210) Z/(
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&,lphaVision v5.3
knalyst: ORTEC

)etector: 13a

[AlpaSeto coyClbainRpr ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
12:20:46PM 10/21/2013

Eri Calibration: SOURCE 186_10.21.13 (#5)
)Stion:

Zertificate ID: A5 RSO#186
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 12:20:40PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a, SN:
kcquisition Start Date: 10/21/2013 11:45:31AM

.ive Time: 35.00 min.
leal Time: 35.08 min.

Efficiency Calibration Name: SOURCE 186_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Efficiency: 31.20% +/-0.13% TPU(2 sigma)

U m m ~ r

24000

22000

20000

18000

16000

14000
-.-- I -

12000-

00

6000
6000-

2000.

U-234

Amt.241

U.

4. 4

m m
4 IN* P . . . . . 1 4 1 1 1 . I I I 1 9 1 1 1 1 1 1 1 1

21 ~4L6I.SI. 1L.13iASL 4 04
I

104 1~44 %A1 '274 401__ 431 4R1 - 491 .......

chanknels

4ethod: Manual (ROI)
dgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152
190

270

3,425.00
124,917.00

103,302.00

97.86

3,569.06

2,951.49

j 1)
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,lkphaVision v5.3
knalyst: ORTEC

)etector: 13a

[Alpha-Setocp Cealibato Reor ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
12:56:59PM 10/21/2013

DErmCalibration: SOURCE 187_10.21.13 (#6)
D tion:

Zertificate ID: A6 RSO#187
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 12:56:51PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 12:21:22PM

.ive Time: 35.00 min.
Zeal Time: 35.06 min.

Efficiency Calibration Name: SOURCE 187_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 30.89% +/- 0.15% TPU(2 sigma)

1-'. - I ~*3 - I

16000

15000

13000

12000

10000
annn.

+ U -

U-234 I
Anb.2411

u-

4000
3000

100&-
0 0 - -a

I I I I I RI Ifl . I . I . 404 1304 Or4 -A" ~ q4 'Al '471 An A14 AMI AQ4
L..M

channels

lethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nucilde Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Amn-241

140

176

249

4.40

4.78

5.49

100

153

210

152
190

270

2,349.00
84,490.00
78_934 00

67.11
2,414.00
2_2552R
225526
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kiphaVision v5.3
knalyst: ORTEC
)etector: 13a

ý Apha-Spc to op Cairto R0epr
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
1:33:02PM 10/21/2013

Es Calibration: SOURCE 188_10.21.13 (#7)

.ertificate ID: A7 RSO#1 88
'repared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 1:32:57PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 12:57:17PM

_ive Time: 35.00 min.
Zeal Time: 35.04 min.

Efficiency Calibration Name: SOURCE "188_10.21.13

Energy Calibration Equation:

Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Efficiency: 31.50% +/- 0.19% TPU(2 sigma)

- = ~ - _____________ -

15000

14000

13000

12000

11000

10000

9000.

8Dnff

5000

4000

3000

"2000-

.1000

0

U-U.23

-a

m m
............................................

21 41 61 81 101 131 161 191" '221 251 281 311 341 371 401 431 461 491
charnels

iethod: Manual (ROI)
agorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

1,847.00 52.77

71,762.00 2,050.34

46,085.00 1,316.71

7 /01j
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MlphaVision v5.3
knalyst: ORTEC

)etector: 13a

ý ~ g *lh-pe o cop Caibaio epr ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
2:09:50PM 10/21/2013

Erft Calibration: SOURCE 189_10.21.13 (#8)
Dd tion:

3ertificate ID: A8 RSO#189
'repared by: IPL

Description:

Calibration

Source Info

Acquisition

Analysis Date: 10/21/2013 2:09:42PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 1:34:04PM

_ive Time: 35.00 min,
Zeal Time: 35.09 min.

-fficiency Calibration Name: SOURCE 189_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.23% +/- 0.12% TPU(2 sigma)

39000

36000

33000

30000

27000

24000

21000

U - U - F - ~ U

~- I 4-g0
12000

900O

6000

3000

0

UL23

Am-2411

-U

If * . . - . . . . . . . .

... 2.1 41 40'4 4 4 4 04
. . V I

04 04 4 n4 n04 1344 1I 4 1274 Afl4 A144 AQ4 A104

channels

lethod: Manual (ROI)

Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nucide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Am-241

140
176

249

4.40

4.78

5.49

100
153

210

152

190

270

6,721.00

218,016.00

34,624.00

192.03

6,229.03

989.26

772 O!zj//L-)
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AlphaVision v5.3
knalyst: ORTEC

)etector: 13a

a-Setocp Cairto Report I
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
2:46:18PM 10/21/2013

Eri Calibration: SOURCE 190A_10.21.13 (#9)
D tion:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

Calibration

Source Info

Analysis Date: 10/21/2013 2:45:56PM

Calibration Type: Energy And Efficiency

Certification Date: 10/15/2013 10:00:00AM

Acquisition

)etector: 13a , SN:
.cquisition Start Date: 10/21/2013 2:10:16PM

.ire Time: 35.00 min.

leal Time: 35.01 min.

Efficiency Calibration Name: SOURCE 190A_10.21.13

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.69% +/- 0.32% TPU(2 sigma)

channels

lethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy
MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

1,155.00

32,933.00

7,807.00

33.00
940.94

223.06
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Schofield Barracks
FINAL Effluent Sampling Report During Training Exercise Using High Explosive Rounds

Case Narrative -1402166



OALS Enuironmental

Isotopic Uranium
Case Narrative

Cabrera Services, Inc
Schofield Barracks - 08-3123.00

Work Order Number: 1402166

1. This report consists of the analytical results and supporting documentation for 15 filter samples
received by ALS on 2/14/2014.

2. These samples were prepared according to the current revisions of SOP 773 and SOP 778.

. 3. The samples were analyzed for the presence of isotopic uranium according to the current
revision of SOP 714. The analyses were completed on 2/22/2014.

4. The isotopic analysis results for these samples are reported on an 'As Received' basis in units of
pCi/mL.

5. Due to insufficient sample volume, a laboratory control sample duplicate (LCSD) was prepared in
lieu of a prep batch duplicate.

6. This analytical method quantifies U-235 alpha activity in a specific region of interest
corresponding to emission energies between those of U-234 and U-238. A potential limitation of
this method is that measurable amounts of U-234 in the sample may cause a small amount of
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the
boundary between the two regions. To minimize the potential for a high bias in the U-235
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy
region. An 85.1 % abundance correction has been made to the final U-235 results.

7. Uranium-238 activity is reported in the associated method blank AS140215-2PMB above the
minimum detectable concentration value, as indicated with a "B3" qualifier on the final reports.
The measured blank activity is below the requested MDC. Results are acceptable and are
submitted without further qualification.
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A
8. The magnitude of the negative U-234 activity for sample 1402166-1 is greater than the 2 sigma

TPU. The analyst's review of the data does not indicate a problem with the instrument data or
the subsequent reporting systems. The data quality is not believed to be affected and the results
are submitted without qualification. Under typical conditions, where background level sample
data is normally distributed and analyzed by paired observations, this event is likely to occur at
least 2.5% of the time.

9. No further anomalous situations were encountered during the preparation or analysis of these
samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

C vst- lShI•a effer C
Radiochemist Pri D 7 viewer

O Ra ochemistry Final Data Reviewer

2/25/14
Date

02/26/14

Date
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Section 1

CHAIN OF CUSTODY
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ALS Environmental -- FC

Sample Number(s) Cross-Reference Table

OrderNum:
Client Name:

Client Project Name:
Client Project Number:

Client PO Number:

1402166
Cabrera Services, Inc.
Schofield Barracks
08-3123.00
12-3541

Client Sample Lab Sample COC Number Matrix Date Time
Number Number Collected Collected

SBHF14-080-ST03-AS-BK

SBHF14-081 -ST04-AS-BK

SBHF14-082-ST05-AS-BK

SBHF14-083-ST06-AS-BK

SBHF14-084-ST07-AS-BK

SBHF1 4-085-ST08-AS-BK

SBHF1 4-086-ST09-AS-BK

SBHF14-087-ST1 0-AS-BK

SBHF14-088-ST1 1-AS-BK

SBHF14-Blank-1

SBHF14-Blank-2

SBHF14-078-ST01 -AS-BK

SBHF14-079-ST02-AS-BK

SBHF14-067-ST01 -AS-HF

SBHF14-068-ST02-AS-HF

1402166-1

1402166-2

1402166-3

1402166-4

1402166-5

1402166-6
1402166-7

1402166-8

1402166-9

1402166-10

1402166-11

1402166-12

1402166-13

1402166-14

1402166-15

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

11-Feb-14

11-Feb-14

11-Feb-14

11-Feb-14

11-Feb-14

11-Feb-14

11-Feb-14

11-Feb-14

11-Feb-14

11-Feb-14

11-Feb-14

11-Feb-14

11-Feb-14

10-Feb-14

10-Feb-14

16:21

16:10

16:08

16:01

15:56

15:53

15:46

15:42

15:39

15:15

15:17

12:40

12:43

Page 1 of 1 ALS Environmental -- FC
LIMS Version: 6.695

Date Printed: Tuesday, February 25, 2014
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ALS Laboratory Group
225 Commerce Orlve, For Collins, Colorado 80524

(D STTUL•~ TF: (800)443-1511 PH: (970)40-1511 FX: (97D)490-1522

AL S

* ain-of-Custody WORKORDER
lTBD 14 6,ý- 0 (IIIrFoam" 202r

V p I
SAMPLER IStephan Owe DATE1 2/11/2014 PAGE I of I

PROJECT NAMEd Schofield Barracks BITE ID Schofield Barracks TURNAROUND 30 days DISPOSAL ( or Return to Client

PROJECT NO. 08-3123.00 EDDOFORMAT n/a

Task310 PURCHASE ORDER 12-3541

COMPANY NAME Cabrera Services EBI. TO COMPANY Cabrera Services
SEND REPORT TO MlefiYnters INVOICE ATTN TO Accounts Payable

ADDRESS 2318 Bolger Ave ADDRESS 473 Sillver Lane

CITY, STATE i ZIP Spring Hill, Fl 3.409 CITY ISTATE IZP East Harford, CT 06108

PH.ONE 352-10.2150 PHONE 1860-560095

FAX rua FAX I n/a

E-MAIL mwvint•s.ca_.eraserv!ce_ corn E-MAIL 'n/a_

E

LabID Sample Run Time Plow Rata
Fiel 10 Matri Date Salt Time Stop Time (n) (CFP)

SBHF14-080-ST03-AS-BK F 2/11/2014 9:34 16:21 407 10 X

9SHF 14-081 -ST04-AS-Bg F 2/11/2014 8:43 16:10 447 10 X

SBHF14-O82-ST05-AS-BK F 2/11/2014 8:45 16:08 443 10 X

SBHF14-083-STO6-AS-BK F 2/11/2014 9:22 16:01 399 10 X

SBHF14.084-ST07-AS-BK F 2/11/2014 9:20 15:56 396 10 X

SBHF14.085-STO8-AS-BK F 2/11/2014 9:17 15:53 396 10 X

Ml SBHF14-086-ST09-AS-BK F 2111/2014 9:13 15:46 393 10 X

SBHF`14-087-ST10-AS-BK F 2/11/2014 9:11 15:42 391 10 X

S8HF14-08&ST11-AS-BK F 2JI112014 9.W8 15:39 391 10 x

LOY SBHF14-Slank-i F 2/11/2014
SSBHF14-Blank<-2 F 2/111=114

TimeZo#ne (Circle). EST CST MST (D Matrtix Oo0 S-9011 NINIS-onl-oilsolid W-water L - liquid E 40et F - filter

For metals or anions, please detail anates below. SIGNATURE PRINTED NAME DATE TIME
IC om m ent ,: QC PACKAGE A below RfLINQU ISEDH,• !.ý • t p s lO e2/ 1 2 1 5 3

c is --- eb) Stephan Owe 2/11/2014 15:30

Volumes provided In fie; results requestd in uns of uCVrni LEVEL I1 (S•rdard QC) RECEIVED By Pat Horkman 2/112014 `15:31

MDC 1i iE-15 uC~mI; Seo previously •rovicle work plan for other MCO"S LEVEL hi (Sd OC* ofonms) RE "Ui".iA"

Bag of blank unused filters Included for OC Sample purposes x LVLI td W ft RECEIVED BY 0'S W C~

Preserie half of each Sample for re-analysisfollow up ttWg raw data) a I __ _ _ _ _ _ _ -I____
Presrverl Key: 1-C) 2-HNO3 3-H2S04 4-NaOH 5-NaHSO4 7-Coter 8-4 degres C 9-5035 RECEIVED ay



ALS Laboratory Group /ain-of-Custody WOKoDR

22!5 Commerce Drive, Fort Collins, Colorado 80524 r STIND

TF: (BW)441-151 PH- (970420-1511 FX (970)4-522 FWM 20mo

LS SAMPLER Jon A Cote DATE 2/iIZ Ir014 PAGE I of I

PROJECT NAME Schofield Barracks SITE ID Schofield Barracks TURNAROUND 30 days DSAL (By La. or Return to Client

PROJECT No. 08-3123.00 EDOFORMAT fil

COMPANY NAME Cabrera Services SILL TO COMPANY Cabrer Services

SEND REPORT TO Mike Winters INVOICE ATTN TO Accounts Payable

ADORESS 2318 Bolger Ave ADDRESS 473 Silver Lane

CITY I STATE I ZIP Spring Hill, FL 34609 CITY I STATE I ZIP East Hartford, CT 06108

PHONE 352-610-2150 PHONE 860-569-0095

FAX n/a FAX WE/a
E-MAIl. rwintlr satnreraser'ices coM E-MAIL n/a

Lab ID Field ID Matrix Sample Urt Time Stop Time Run Time Flow Rat.

Date iMn) (CFM) 1

"-F 14-078-ST01-AS-BK F 2/11/2014 8:43 15:15 392 10 X

SBHF14-079-ST02-AS-BK F 2111/2014 8:45 15:17 392 10 X

iTimeZome (Circle): EST CST MST MaS) Mtit 0 =o S=osll NS= on-aolsolid W water L lquid EFextract F lJtda

For metals or anions, please detail analyte below. SIGNATURE PRINTED NAME DATE TIME

... PACAGE lawelk beloRI Jon ACote 2/111/2014 15:30

volumes provided kIn & resuft; requested In unft of uCVal LEVEL 11 (Standed QC) RECEIVED BY Pat Horkman 2/11/2014 15:31

MDC Is IE-15 uClimi; see previously provided work plan for other MOCY LEVEL III (Sid OC 4 
form) 91MlHESV(SdQ . REEVE Y4,

Bag of blank unused filters included for QC sample purposes x rw -l REIVE c- - -

Preserve half of each sample for re-analysie/follow up testing oy

IPreservatlve Key. 1-H1I 2-HN03 3-H2SO4 4-NaOH 5-NaHS04 7-Cer 8-4 degrees C 9-5035 RECEIVED BY

0



ALS Laboratory Group
225 Commerce Drltv, Fort Collins, Colorado 80524
TF. (800)443-1511 F% (970)480-1811 FX 19701400-1522

eeL SýI.

in-of-Custody
WORKORDER

8 TSOO I4b~ t. O
Fborm 202M

SAMPLER lJon A Cote DATE 1 2/10/2014 PAGE I of I

PROJECT NAME Schofield Barracks SITE ID Schofield Barracks TURNAROUND 30 days I Client
PROJECT No. 08-3123.00 EDO FORMAT n/a

Task 310 PURCHASE ORDER 12-:3541

COMPANY NAME Cabrera Services BILL TO COMPANY Cabrra Services

SEND REPORT TO Mike Winters INVOICE ATTN TO Accounts Payable

AODRES 2318 Bolger Ave ADDRESS 473 Silver Lane

CITY I STATE IMP Spring Hill, FL 34609 CITY I STATE I ZIP East Hartford, CT 06108

PHONE 352-610-2150 PHONE 8W0-569-0095

FAX n/a FAX n/a

E-MAIL mwintr)s@cat)(reras__eflics corn E-MAIL Ida

E

Lab 10 Field 10 Matrix Date Sart Time Stop Time uAN Time Flow t I !

SBHF 14-067-STO 1-AS-i-4F F 2/10/2014 7:34 12:40 306 10 X

SBHF14-068-ST02-AS-HF F 2/10/2014 7:37 12:43 306 10 X

'Time Zone (Circle): EST CST MST Matrix. 0 oil S I NS = non-gsolid W = water L liquid E extract F = flter

For mettals or anions, please detail snalytes below. • SIGNATURE PRINTED NAME DATE TIME

Comments: TC PACKAGE ithk bek" RINUISHED Jon A Cote 2/10/2014 15:30

Volumes provided in fe; results requested In units of uCyml LEVEL 11 ifStia QC) RECEIVED BY Pat Horkman 2/10/2014 15:31RELINOU13HED •

MDC lisE-I5 uCiml; ne previously provided Work plan for other MtO' LEVEL III (Sid C.- ,rinem) by

Bag of blank unused filters Included for oC sample purposes x LEVELIV(SdQC - a RECEIVED BY C_ A

Preserve half of each sample for re-analysla/ftlow up testing B-

Preervtitlve Key: 1-MCI 2-HN03 3-H2SO4 4-NaOH 5-NaHSO4 7-Ottner 8-4 1egrees C 9-5035 RECEIVED BY



Ah A-
ALS Environmental - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM

W •t
Client:

Project Manager:

Workorder No: " O .I to

Initials: CD-)T Date: -I q
I. Does this project require any special handling in addition to standard ALS procedures? YES I NO

2. Are custody seals on shipping containers intact? ON YES NO

3. Are Custody seals on sample containers intact? YES' NO

4. Is there a COC (Chain-of-Custody) present or other representative documents? YES NO

5. Are the COC and bottle labels complete and legible? YES NO

6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. of NO

containers, matrix, requested analyses, etc.)

7. Were airbills / shipping documents present and/or removable? DROP OFF (Yj E NO

8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) N/A YES NO

9. Are all aqueous non-preserved samples pH 4-9? N/A YES NO

10. Is there sufficient sample for the requested analyses? 6E4 i NO

I1. Were all samples placed in the proper containers for the requested analyses? - No

12. Are all samples within holding times for the requested analyses? NO

13. Were all sample containers received intact? (not broken or leaking, etc.) ýES) NO

14. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) ( YN
headspace free? Size of bubble: < green pea > green pea

15. Do any water samples contain sediment? Amount (~) YES j NO
Amount of sediment: _ dusting __ moderate heavy Y NO

16. Were the samples shipped on ice? YES NO

17. Were cooler temperatures measured at 0.1 .16.0'C? IR gun used*: #2 #4 f YES 0;

Cooler #: _

Temperature MC):

No. of custody seals on cooler: Q
Adital InExternal PROVhr reading: O A

tnfonn~on Background pR/hr reading-.

:Were external pR/hr readings <- two times background and within DOT accep~ance criteria?Jý NO /NA If'no,sc Form00g.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT H1 AND 016.

If applicable, was the client contacted? YES / NO / NA Cc/

0 Project Manager Signature / Date: 9-/I-/..2, '/t L

Date/Time:

*IR Gun #2: Oak(on, SN 2M922500201-0068
*IR Gun #4: Oakton, SN 2372220101-0002Form 201 r24.xls (06/04/2012)

Page I of I
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

Page: 1 of 5

Reported on: Tuesday, February 25, 2014

2:26:49 PM

PAl Work Order: 1402166

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402166-1 SBHF14-080-ST03-AS-BK Sample U-234 -4.9E-16 +/- 4.2E-16 8.8E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-1 SEHF14-080-ST03-AS-BK Sample U-235 OE+00 +/- 2.7E-16 5.5E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-1 SBHF14-080-ST03-AS-BK Sample U-238 -2E-16 +/- 2.5E-16 5.7E-16 uCt/ml FILTER AS140215-2 2/21/2014 U

1402166-2 SBHF14-081-ST04-AS-BK Sample U-234 6E-17 +/- 3E-16 5.5E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-2 SBHF14-081-ST04-AS-BK Sample U-235 7E-17 +/- 1.6E-16 9E-17 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-2 SBHF14-081-ST04-AS-BK Sample U-238 1.1E-16 +/- 2E-16 3.4E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-3 SBHF14-082-ST05-AS-BK Sample U-234 2.5E-16 +/- 2.3E-16 3.3E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-3 SBHF14-082-ST05-AS-BK Sample U-235 1E-16 +/- 1.6E-16 2.4E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-3 SBHF14-082-ST05-AS-BK Sample U-238 2.7E-16 +/- 2E-16 2E-16 uCi/ml FILTER AS140215-2 2/21/2014 LT

Comments:

Data Package ID: UR1402166-1

Quallfters/Flags:

Ui - Result is less than the sampte specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greeter than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

ate Printed: Tuesday, February 25, 2014 ALS Environmental -- FCgate Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 5



0 is
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Page: 2 of 5

Reported on: Tuesday, February 25, 2014

2:26:49 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402166-4 SBHF14-083-ST06-AS-BK Sample U-234 9E-17 +/- 3.4E-16 6.2E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-4 SBHF14-083-ST06-AS-BK Sample U-235 0E+00 +/- 2.4E-16 4.9E-16 uCi/mi FILTER AS140215-2 2/21/2014 U

1402166-4 SBHF14-083-ST06-AS-BK Sample U-238 2.8E-16 +/- 2.8E-16 4.1E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-5 SBHF14-084-ST07-AS-BK Sample U-234 3E-17 +/- 5.1E-16 9.2E-16 uCi/mi FILTER AS140215-2 2/21/2014 U

1402166-5 SBHF14-084-ST07-AS-BK Sample U-235 -1.1E-16 +/- 2.4E-16 5.5E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-5 SBHF14-084-ST07-AS-BK Sample U-238 3E-17 +/- 3.6E-16 6.6E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-6 SBHF14-085-ST08-AS-BK Sample U-234 OE+00 +/- 2.9E-16 5.7E-16 uCi/mI FILTER AS140215-2 2/21/2014 U

1402166-6 SBHF14-085-ST08-AS-BK Sample U-235 -8E-17 +/- 2.1E-16 4.6E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-6 SBHF14-085-ST08-AS-BK Sample U-238 1.8E-16 +/- 2.4E-16 3.9E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

Comments:

Data Package ID: UR1402166-1

Qualifiers/Flags: Abbreviations:

U -Result is less than the sample specific MDC. TPU -Total Propagated Uncertainty

LT -Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration

Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits. BDL - Below Detection Limit

M -The requested MDC was not met,

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

91te Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 5



oIsotopic Uranium By Alpha Spectroscopy Sample Results Summary 0
Client Name:

Client Project Name:

Client Project Number:

Laboratory Name:

PAl Work Order:

Cabrera Services, Inc.

Schofield Barracks

08-3123.00

ALS Environmental -- FC

1402166

Page: 3 of 5

Reported on: Tuesday, February 25, 2014

2:26:49 PM

Lab Client Sample ID
Sample ID

1402166-7 SBHF 14-086-ST09-AS-BK

1402166-7 SBHF 14-086-ST09-AS-BK

1402166-7 SBHF 14-086-ST09-AS-BK

1402166-8 SBH F 14-087-ST 1O-AS-BK

1402166-8 SBHF 14-087-ST 10-AS-BK

1402166-8 SBHF 14-087-ST 10-AS-BK

1402166-9 SBHF14-088-ST1 1-AS-BK

1402166-9 SBHF14-088-STI 1-AS-BK

1402166-9 SBHF14-088-ST11-AS-BK

Comments:

Data Package ID: UJR1402166-1

QualiflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activty is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

91te Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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eIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Page: 4 of 5

Reported on: Tuesday, February 25, 2014

2:26:49 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402166-10 SBHF14-Blank-1 Sample U-234 -1.5E-16 +/- 6.5E-16 1.33E-15 uCi/ml FILTER AS140215-2 2J211/2014 U

1402166-10 SBHF14-Blank-1 Sample U-235 4.5E-16 +/- 4.8E-16 6.6E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-10 SBHF14-Blank-1 Sample U-238 3.8E-16 +/- 5.9E-16 1E-15 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-11 SBHF14-Blank-2 Sample U-234 4.5E-16 +/- 3.6E-16 4.9E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-11 SBHF14-Blank-2 Sample U-235 -5E-17 +/- 2.3E-16 3.5E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-11 SBHF14-Blank-2 Sample U-238 4E-17 +/- 2.7E-16 5.3E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-12 SBHF14-078-ST01-AS-BK Sample U-234 1.6E-16 +1- 3.4E-16 5.9E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-12 SBHF14-078-ST01-AS-BK Sample U-235 8E-17 +1- 1.9E-16 2.8E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-12 SB-HF14-078-ST01-AS-BK Sample U-238 -3E-17 +/- 1.7E-16 3.9E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

Comments:

Data Package ID: UR1402166-1

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

irte Printed: Tuesday, February 25, 2014
-ý

fOIJ

ALS Environmental -- FC
LIMS Version: 6.695
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oIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.
Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Page: 5 of 5

Reported on: Tuesday, February 25, 2014

2:26:49 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402166-13 SBHF14-079-ST02-AS-BK Sample U-234 -6E-17 +/- 2.6E-16 5.3E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-13 SBHF14-079-ST02-AS-BK Sample U-235 7E-17 +/- 1.7E-16 3.3E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-13 SBHF14-079-ST02-AS-BK Sample U-238 1.2E-16 +/- 2.3E-16 4E-16 uCi/ml FILTER AS140215-2 2/21/2014 U

1402166-14 SBHF14-067-ST01-AS-HF Sample U-234 2.4E-16 +/- 2E-16 1.1E-16 uCi/ml FILTER AS140215-2 2/22/2014

1402166-14 SBHF14-067-ST01-AS-HF Sample U-235 OE+00 +/- 2.3E-16 3.5E-16 uCi/ml FILTER AS140215-2 2/22/2014 U

1402166-14 SBHF14-067-ST01-AS-HF Sample U-238 4E-17 +/- 2E-16 3E-16 uCi/ml FILTER AS140215-2 2/22/2014 U

1402166-15 SBHF14-068-ST02-AS-HF Sample U-234 2.4E-16 +/- 2E-16 1.1E-16 uCi/ml FILTER AS140215-2 2/22/2014

1402166-15 SBHF14-068-ST02-AS-HF Sample U-235 1,4E-16 +/- 2.3E-16 1.3E-16 uCvml FILTER AS140215-2 2/22/2014

1402166-15 SBHF14-068-ST02-AS-HF Sample U-238 2E-16 +/- 2.4E-16 3.7E-16 uCi/ml FILTER AS140215-2 2/22/2014 U

Comments:

Data Package ID: UR1402166-1

QuallflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

rý
te Printed: Tuesday, February 25. 2014 ALS Environmental -- FC

9Ate Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Method Blank Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-2MMB Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 54700000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Result Units: uCi/mi

Date Collected: 15-Feb-14 Run ID: AS140215-2UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 22-Feb-14

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 6E-17 +-2.1E-16 4E-16 U

15117-96-1 U-235 7E-17 +/- 1.7E-16 1E-16 U

7440-61-1 U-238 1.2E-16 +/- 1.7E-16 2.8E-16 1E-15 U

Comments:

Qualifiers/Flogs:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

M - Requested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

* Data Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Method Blank Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-2PMB Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 54700000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-2UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 22-Feb-14

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.8E-16 +/- 2E-16 9E-17

15117-96-1 U-235 -8E-17 +/-2E-16 3.8E-16 U

7440-61-1 U-238 1E-16 +/- 1.7E-16 9E-17 1E-15 B3

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC. greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

M - Requested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.. ata Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Laboratory Control Sample(s)

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-2LCS Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 54700000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Result Units: uCi/mI

Date Collected: 15-Feb-14 Run ID: AS140215-2UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes
Date Analyzed: 22-Feb-14

CASNO Target MDC Spike Added % Rec Control Lab
Nuclide Results +/- 2s TPU Limits Qualifier

13966-29-5 U-234 4.14E-14 +/- 7.1E-15 1E-16 4.040E-14 102 82- 122 P

7440-61-1 U-238 4.53E-14 +/- 7.7E-15 1E-16 4.190E-14 108 82- 122 P

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

OData Package ID: UR1402166-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC Page 1 of 2
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Laboratory Control Sample(s)

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-2LCSD Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 54700000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-2UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 22-Feb-14

CASNO Target MDC Spike Added % Rec Control Lab
Nuclide Results +/- 2s TPU Limits Qualifier

13966-29-5 U-234 3.98E-14 +/- 6.8E-15 2E-16 4.040E-14 98.6 82-122 P

7440-61-1 U-238 4.01E-14 +/- 6.8E-15 1E-16 4.190E-14 95.6 82-122 P

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

*Data Package ID: UR1402166-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC Page 2 of 2
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

O Duplicate Sample Results (DER)

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 54700000 ml

Lab ID: AS140215-2LCSD Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 15-Feb-14 Run ID: AS140215-2UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 22-Feb-14 File Name: Spectrum #1

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

W - DER is greater than Warning Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matdx Spike Recovery within control limits.

N - Matnx Spike Recovery outside control limits

S Package ID: UR1402166-1

Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 1
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results
Lab Name: ALS Environmental -- FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-080-ST03-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.75E+07 ml

Lab ID: 1402166-1 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 -4.9E-16 +/- 4.2E-16 8.8E-16 U

15117-96-1 U-235 0E+00 +/- 2.7E-16 5.5E-16 U

7440-61-1 U-238 -2E-16 +/- 2.5E-16 5.7E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection LimitBPackage ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 15
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-081-ST04-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 6.35E+07 ml

ID: 1402166-2 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

Comments:

QualiflerslFlags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-082-ST05-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 6.25E+07 ml

Lab ID: 1402166-3 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
L Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 21 -Feb-1 4 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.5E-16 +/- 2.3E-16 3.3E-16 U

15117-96-1 U-235 1E-16 +/- 1.6E-16 2.4E-16 U

7440-61-1 U-238 2.7E-16 +/- 2E-16 2E-16 1E-15 LT

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDc.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.& Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-083-ST06-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.65E+07 ml

Lab ID: 1402166- Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 9E-17 +/- 3.4E-16 6.2E-16 U

15117-96-1 U-235 OE+00 +/- 2.4E-16 4.9E-16 U

7440-61-1 U-238 2.8E-16 +/- 2.8E-16 4.1E-16 1E-15 U

Comments:

Quallfiers/Flags:
U - Result is less than the sample specific MDC.

Yl - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activiy is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.Pckage ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-084-ST07-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.60E+07 ml

Lab ID: 1402166-5 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml
Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3E-17 +/- 5.1E-16 9.2E-16 U

15117-96-1 U-235 -1.1E-16 +/- 2.4E-16 5.5E-16 U

7440-61-1 U-238 3E-17 +/- 3.6E-16 6.6E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is sssumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL- - Below Detection Limit

dBa Package ID: UR1402166-1
w

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12
Sample Results

Lab Name: ALS Environmental - FC
Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-085-STO8-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.60E+07 ml

Lab ID: 14021666 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 0E+00 +/- 2.9E-16 5.7E-16 U

15117-96-1 U-235 -8E-17 +/-2.1E-16 4.6E-16 U

7440-61-1 U-238 1.8E-16 +/- 2.4E-16 3.9E-16 1E-15 U

Comments:

Qualiftersi~tags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sampte specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Betow Detection Limit

S&Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-086-ST09-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.55E+07 ml

Lab ID: 1402166-7 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%/6): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier

MDC

13966-29-5 U-234 3.9E-16 +/- 4.4E-16 6.9E-16 U

15117-96-1 U-235 -5E-17 +/- 2.5E-16 4.7E-16 U

7440-61-1 U-238 1.3E-16 +/- 2.1E-16 3.2E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

YI - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activty is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

a Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-087-ST10-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.55E+07 ml

Lab ID: 1402166-8 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%/e): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.3E-16 +/- 3E-16 5.3E-16 U

15117-96-1 U-235 4E-17 +/- 2E-16 4.1E-16 U

7440-61-1 U-238 2.6E-16 +/- 2.3E-16 3E-16 1E-15 U

Comments:

Qualifiers/ltags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yietd is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is tess than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectabte Concentration

BDL - Betow Detection Limit

a Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12
Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-088-ST11-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.55E+07 ml

Lab ID: 1402166-9 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml
Date Analyzed: 21 -Feb-1 4 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.84E-15 +/- 8.1E-16 9.2E-16

15117-96-1 U-235 -3.8E-16 +/- 3.3E-16 8.6E-16 U

7440-61-1 U-238 2.3E-16 +/- 3.1E-16 4.9E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S ackage ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 9 of 15

31 of 113



Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

E Field ID: SBHF14-Blank-1 Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.20E+07 ml

Lab ID: 1402166-10 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 -1.5E-16 +/- 6.5E-16 1.33E-15 U

15117-96-1 U-235 4.5E-16 +/- 4.8E-16 6.6E-16 U

7440-61-1 U-238 3.8E-16 +/- 5.9E-16 1E-15 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDc, greater than sample specific MDc.

M3 - The requested MDc was not met, but the reported
activity is greater than the reported MDc.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.s Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-Blank-2 Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.20E+07 ml

Lab ID, 1402166-11 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(%/o): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 4.5E-16 +/- 3.6E-16 4.9E-16 U

15117-96-1 U-235 -5E-17 +/- 2.3E-16 3.5E-16 U

7440-61-1 U-238 4E-17 +/- 2.7E-16 5.3E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical 'Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Ylield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

a Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

*Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF:14-078-ST01-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.55E+07 ml

Lab ID: 1402166-12 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(0/%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.6E-16 +/- 3.4E-16 5.9E-16 U

15117-96-1 U-235 8E-17 +/- 1.9E-16 2.8E-16 U

7440-61-1 U-238 -3E-17 +/- 1.7E-16 3.9E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activty is greater than the reported MDc.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit.PakageID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-079-ST02-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 5.55E+07 ml

Lab ID: 1402166-13 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 11-Feb-14 Run ID: AS140215-2UR Moisture(°): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier

MDC

13966-29-5 U-234 -6E-17 +/- 2.6E-16 5.3E-16 U

15117-96-1 U-235 7E-17 +/- 1.7E-16 3.3E-16 U

7440-61-1 U-238 1.2E-16 +/- 2.3E-16 4E-16 1E-15 U

Comments:

QuallflerslFlags:

U - Result is less than the sample specific MDC.

Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 -Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 -The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-067-ST01-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 4.33E+07 ml

Lab ID: 1402166-14 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 10-Feb-14 Run ID: AS140215-2UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 22-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.4E-16 +/- 2E-16 1.1E-16

15117-96-1 U-235 OE+00 +/- 2.3E-16 3.5E-16 U

7440-61-1 U-238 4E-17 +/- 2E-16 3E-16 1E-15 U

Comments:

QuallflerslFlags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
actisity is greater than the reported MDC.

M - The requested MDC was not mnet.

Abbresiations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

S Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

i Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402166

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

[ Field ID: SBHF14-068-ST02-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-2 Final Aliquot: 4.33E+07 ml

Lab ID: 1402166-15 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-2-1 Prep Basis: As Received
Date Collected: 10-Feb-14 Run ID: AS140215-2UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 22-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.4E-16 +/- 2E-16 1.1E-16

15117-96-1 U-235 1.4E-16 +/- 2.3E-16 1.3E-16

7440-61-1 U-238 2E-16 +/- 2.4E-16 3.7E-16 1E-15 U

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.• Package ID: UR1402166-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Monday, February 24, 2014

3:28:29 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp AIq Inst ID AnRuniD Count Net Cnts BaseEff CntDur(min) Activity *1- MDC ReportUnits DER /.Spk. Reco
QC Type Type Date/lime QCBatchlD Date/Time Date/Time %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402166-1 u-232 2/11/2014 AS140215-2 NA NA FILTER 57500000 ni AtphaSpec2 AS140215-2UR 2/21/2014 1126.000 30.84% 1000 2.86E-14 7E-16 uCi/mI NA

SMP Tracer 4:21:00 PM AS140215-2-1 NA NA NA 57500000 nr 13a Spectrum #1 1:43 PM 28.000 1000 77.2% 4.6E-15 NA As Received NA

1402166-1 U-234 2/1112014 AS140215-2 NA NA FILTER 57500000 rni AJphaSpec2 ASt40215-2UR 2/21/2014 -15.000 30.84% 1000 -4.9E-16 8.8E-16 uCi/ml NA

SMP Trg. Analyte 4:21:00 PM AS140215-2-1 NA NA NA 57500000 ri 13a Spectrum#1 1:43 PM 27.000 1000 77.2% 4.2E-16 NA As Received NA U

1402166-1 U-235 2/11/2014 AS140215-2 NA NA FILTER 57500000 mi AJphaSpec2 AS140215-2UR 2/21/2014 0.000 30.84% 1000 0E00 5.5E-16 uCi/ml NA

SMP Trg. Analyte 4:21:00 PM AS140215-2-1 NA NA NA 57500000 ml 13a Spectrum#l 1:43 PM 6.000 1000 77.2% 2.7E-16 NA As Received NA U

1402166-1 U-238 2/11/2014 AS140215-2 NA NA FILTER 57500000 m! AJphaSpec2 AS140215-2UR 2/21/2014 -6.000 30.84% 1000 -2E-16 5.7E-16 uCi/ml NA

SMP Trg. Analyte 4:21:00 PM AS140215-2-1 NA NA NA 57500000 rd 13a Spectrum #1 1:43 PM 10.000 1000 77.2% 2.5E-16 NA As Received NA U

1402166-2 U-232 2/11/2014 AS140215-2 NA NA FILTER 63500000 rd AJphaSpec2 AS140215-2UR 2/21/2014 1192.000 28.44% 1000 2.97E-14 5E-16 uCi/ml NA

SMP Tracer 4:10:00 PM AS140215-2-1 NA NA NA 63500000 rl 14a Spectrum#1 1:44 PM 16.000 1000 88.7% 4.7E-15 NA As Received NA

1402166-2 U-234 2/11/2014 AS140215-2 NA NA FILTER 63500000 mi AjphaSpec2 AS140215-2UR 2/21/2014 2.000 28.44% 1000 6E-17 5.5E-16 uCi/ml NA

SMP Trg. Anayte 4:10:00 PM AS140215-2-1 NA NA NA 63500000 ml 14a Spectrum#1 1:44 PM 13.000 1000 88.7% 3E-16 NA As Received NA U

1402166-2 U-235 2/11/2014 AS140215-2 NA NA FILTER 63500000 ml AlphaSpec2 AS140215-2UR 2/21/2014 2.000 28.44% 1000 7E-17 9E-17 uCi/ml NA

SMP Trg. Analyte 4:10:00 PM AS140215-2-1 NA NA NA 63500000 ml 14a Spectrumx#1 1:44 PM 0.000 1000 88.7% 1.6E-16 NA As Received NA U

1402166-2 u-238 2/11/2014 AS140215-2 NA NA FILTER 63500000 rn AiphaSpec2 AS140215-2UR 2/21/2014 4.000 28.44% 1000 1.1E-16 3.4E-16 uCi/ml NA

SMP Trg. AMalyte 4:10:00 PM AS140215-2-1 NA NA NA 63500000 rd 14a Spectrum #1 1:44 PM 4.000 1000 88.7% 2E-16 NA As Received NA U

1402166-3 U-232 2/11/2014 AS140215-2 NA NA FILTER 62500000 mi A.phaSpec2 AS140215-2UR 2/21/2014 1241.000 29.83% 1000 3E-14 5E-16 uCi/ml NA

SMP Tracer 4:08:00 PM AS140215-2-1 NA NA NA 62500000 ml see Spectrum#1 1:44 PM 14.000 1000 88.0% 4.8E-15 NA As Received NA

1402166-3 U-234 2/11/2014 AS140215-2 NA NA FILTER 62500000 m! A.phaSpec2 AS140215-2UR 2/21/2014 9.000 29.83% 1000 2.5E-16 3.3E-16 uCi/ml NA

SMP Trg. Analyte 4:08:00 PM AS140215-2-1 NA NA NA 62500000 ml 16a Spectrum #1 1:44 PM 4.000 1000 88.0% 2.3E-16 NA As Received NA U

1402166-3 U-235 2/11/2014 AS140215-2 NA NA FILTER 62500000 rnA AlphaSpec2 AS140215-2UR 2/21/2014 3.000 29.83% 1000 1E-16 2.4E-16 uCi/ml NA

SMP Trg. Analyte 4:08:00 PM AS140215-2-1 NA NA NA 62500000 mn 16a Spectrum #1 1:44 PM 1.000 1000 88.0% 1.6E-16 NA As Received NA U

Comments:

Data Package ID: UR1402166-1

Qualifiers/Flags: Notes:

U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - The requested MDC was not met, but the reported

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available. 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Anaiyte concentration greater than MDC. DER - Duplicate Error Ratio

#fe;iiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
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Isotopic Uranium By Alpha S ectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Prep SOP: PAl 778

Analytical SOP: PA) 714

Reported on: Monday, February 24, 2014

3:28:29 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp AIq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/lime QCBatchlD Date /lMme Date/'ime %Moist. Analy AIq Det ID File Name Date/lime Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402166-3 U-238 2/11/2014 AS140215-2 NA NA FILTER 62500000 mi AlphaSpec2 AS140215-2UR 2/2112014 10.000 29.83% 1000 2.7E-16 2E-16 uCi/mi NA

SMP Trg. Malyte 4:08:00 PM ASt40215-2-1 NA NA NA 62500000 ml t6a Spectrum#1 1:44 PM 1.000 1000 88.0% 2E-16 NA As Received NA LT

1402166-4 U-232 2/11/2014 AS140215-2 NA NA FILTER 56500000 mi PJphaSpec2 AS140215-2UR 2/21/2014 1193.000 29.18% 1000 3.26E-14 8E-16 uCi/ml NA

SMP Tracer 4:01:00 PM AS140215-2-1 NA NA NA 56500000 mi 25 Spectrum #1 1:50 PM 34.000 1000 86.5% 5.2E-15 NA As Received NA

1402166-4 U-234 2/11/2014 AS140215-2 NA NA FILTER 56500000 mc AJphaSpec2 AS140215-2UR 2/21/2014 3.000 29.18% 1000 9E-17 6.2E-16 uCi/mI NA

SMP Trg. Analyte 4:01:00 PM AS140215-2-1 NA NA NA 56500000 rd 25 Spectrum#1 1:50 PM 13.000 1000 86.5% 3.4E-16 NA As Received NA U

1402166-4 U-235 2/11/2014 AS140215-2 NA NA FILTER 56500000 rn AlphaSpec2 AS140215-2UR 2/21/2014 0.000 29.18% 1000 OE+00 4.9E-16 uCi/mi NA

SMP Trg. Analyte 4:01:00 PM AS140215-2-1 NA NA NA 56500000 mi 25 Spectrum #1 1:50 PM 5.000 1000 86.5% 2.4E-16 NA As Received NA U

1402166-4 u-238 2/11/2014 AS140215-2 NA NA FILTER 56500000 ri AJphaSpec2 AS140215-2UR 2/21/2014 9.000 29.18% 1000 2.8E-16 4.1E-16 uCi/ml NA

SMP Trg. Analyte 4:01:00 PM AS140215-2-1 NA NA NA 56500000 ri 25 Spectrum #1 1:50 PM 5.000 1000 86.5% 2.8E-16 NA As Received NA U

1402166-5 U-232 2/11/2014 AS140215-2 NA NA FILTER 56000000 ml APphaSpec2 AS140215-2UR 2/21/2014 1227.000 30.73% 1000 3.21E-14 8E-16 uCi/ml NA

SMP Tracer 3:56:00 PM AS140215-2-1 NA NA NA 56000000 mi 26 Spectrum#1 1:50 PM 35.000 1000 84.4% 5.E-15 NA As Received NA

1402166-5 U-234 2/11/2014 AS140215-2 NA NA FILTER 56000000 mI AlphaSpec2 AS140215-2UR 2/21/2014 1.000 30.73% 1000 3E-17 9.2E-16 uCi/mi NA

SMP Trg. Analyte 3:56:00 PM AS140215-2-1 NA NA NA 56000000 m! 26 Spectrurn#1 1:50 PM 34.000 1000 84.4% 5.1E-16 NA As Received NA U

1402166-5 U-235 2/11/2014 AS140215-2 NA NA FILTER 56000000 rd AJphaSpec2 AS140215-2UR 2/21/2014 -3.000 30.73% 1000 -1.1E-16 5.5E-16 uCi/mi NA

SMP Trg. Analyte 3:56:00 PM AS140215-2-1 NA NA NA 56000000 rd 26 Spectrum#1 1:50 PM 7.000 1000 84.4% 2.4E-16 NA As Received NA U

1402166-5 U-238 2/11/2014 AS140215-2 NA NA FILTER 56000000 i A.phaSpec2 AS140215-2UR 2/21/2014 1.000 30.73% 1000 3E-17 6.6E-16 uCi/ml NA

SMP Trg. Anatyte 3:56:00 PM AS140215-2-1 NA NA NA 56000000 m! 26 Spectrum #1 1:50 PM 16.000 1000 84.4% 3.6E-16 NA As Received NA U

1402166-6 U-232 2/11/2014 AS140215-2 NA NA FILTER 56000000 md AJphaSpec2 ASt40215-2UR 2/21/2014 1053.000 27.70% 1000 3.06E-14 9E-16 uCi/ml NA

SMP Tracer 3:53:00 PM AS140215-2-1 NA NA NA 56000000 mi 29 Spectrum #1 1:50 PM 36.000 1000 80.4% 4.9E-15 NA As Received NA

1402166-6 U-234 2/11/2014 AS140215-2 NA NA FILTER 56000000 ml AjphaSpec2 AS140215-2UR 2/21/2014 0.000 27.70% 1000 OE+00 5.7E-16 uCi/ml NA

SMP Trg. Analyte 3:53:00 PM AS140215-2-1 NA NA NA 56000000 rd 29 Spectrum #1 1:50 PM 8.000 1000 80.4% 2.9E-16 NA As Received NA U

Comments:

Data Package ID: UR1402166-1

Qualifiers/Flags: Notes:

U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - The requested MDC was not met, but the reported

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

# Jiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Mte Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 7



0 Isotopic Uranium By Alpha Sppectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Monday, February 24, 2014

3:28:29 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matdx Samp AIq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity -/- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/lime QCBatchiD Date/lime Date/lime %Moist. Analy AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402166-6 U-235 2/11/2014 AS140215-2 NA NA FILTER 56000000 mi AlphaSpec2 AS140215-2UR 2/21/2014 -2.000 27.70% 1000 -8E-17 4.6E-16 uCi/mI NA

SMP Trg. Analyte 3:53:00 PM AS140215-2-1 NA NA NA 56000000 mi 29 Spectrum#1 1:50 PM 3.000 1000 80.4% 2.1E-16 NA As Received NA U

1402166-6 U-238 2/11/2014 AS140215-2 NA NA FILTER 56000000 mr AJphaSpec2 AS140215-2UR 2/21/2014 5.000 27.70% 1000 1.8E-16 3.9E-16 uCi/mI NA

SMP Trg. Analyte 3:53:00 PM AS140215-2-1 NA NA NA 56000000 mi 29 Spectrum#1 1:50 PM 3.000 1000 80.4% 2.4E-16 NA As Received NA U

1402166-7 U-232 2111/2014 AS140215-2 NA NA FILTER 55500000 nl AJphaSpec2 AS140215-2UR 2/21/2014 888.000 28.09% 1000 2.57E-14 7E-16 uCi/ml NA

SMP Tracer 3:46:00 PM AS140215-2-1 NA NA NA 55500000 rd 30 Spectrum#1 1:50 PM 23.000 1000 66.9% 4.2E-15 NA As Received NA

1402166-7 U-234 2/11/2014 AS140215-2 NA NA FILTER 55500000 rn AJphaSpec2 AS140215-2UR 2/21/2014 9.000 28.09% 1000 3.9E-16 6.9E-16 uCi/ml NA

SMP Trg. Analyte 3:46:00 PM AS140215-2-1 NA NA NA 55500000 rn 30 Spectrum #1 1:50 PM 8.000 1000 66.9% 4.4E-16 NA As Received NA U

1402166-7 U-235 2/11/2014 AS140215-2 NA NA FILTER 55500000 mi AJphaSpec2 AS140215-2UR 2/21/2014 -1.000 28.09% 1000 -5E-17 4.7E-16 uCi/ml NA

SMP Trg. Analyte 3:46:00 PM AS140215-2-1 NA NA NA 55500000 rn 30 Spectwrm#1 1:50 PM 2.000 1000 66.9% 2.5E-16 NA As Received NA U

1402166-7 U-238 2/11/2014 AS140215-2 NA NA FILTER 55500000 mn AJphaSpec2 AS140215-2UR 2/21/2014 3.000 28.09% 1000 1.3E-16 3.2E-16 uCi/ml NA

SMP Trg. Analyte 3:46:00 PM AS140215-2-1 NA NA NA 55500000 mi 30 Spectrum#1 1:50 PM 1.000 1000 66.9% 2.1E-16 NA As Received NA U

1402166-8 U-232 2/11/2014 AS140215-2 NA NA FILTER 55500000 rn AJphaSpec2 AS140215-2UR 2/21/2014 1196.000 29.21% 1000 3.32E-14 8E-16 uCi/ml NA

SMP Tracer 3:42:00 PM AS140215-2-1 NA NA NA 55500000 mr 31 Spectrum#1 1:50 PM 31.000 1000 86.6% 5.3E-15 NA As Received NA

1402166-8 U-234 2/11/2014 AS140215-2 NA NA FILTER 55500000 ml A.phaSpec2 AS140215-2UR 2/21/2014 4.000 29.21% 1000 1.3E-16 5.3E-16 uCi/ml NA

SMP Trg. Aralyte 3:42:00 PM AS140215-2-1 NA NA NA 55500000 rnd 31 Spectrum#1 1:50 PM 9.000 1000 86.6% 3E-16 NA As Received NA U

1402166-8 U-235 2/11/2014 AS140215-2 NA NA FILTER 55500000 mm AJphaSpec2 AS140215-2UR 2/21/2014 1.000 29.21% 1000 4E-17 4.1E-16 uCi/ml NA

SMP Trg. Analyte 3:42:00 PM AS140215-2-1 NA NA NA 55500000 nrd 31 Spectrum#1 1:50 PM 3.000 1000 86.6% 2E-16 NA As Received NA U

1402166-8 U-238 2/11/2014 AS140215-2 NA NA FILTER 55500000 md AtphaSpec2 AS140215-2UR 2/21/2014 8.000 29.21% 1000 2.6E-16 3E-16 uCi/ml NA

SMP Trg. Analyte 3:42:00 PM AS140215-2-1 NA NA NA 55500000 ml 31 Spectrum#1 1:50 PM 2.000 1000 86.6% 2.3E-16 NA As Received NA U

1402166-9 U-232 2/11/2014 AS140215-2 NA NA FILTER 55500000 ml AjphaSpec2 AS140215-2UR 2/21/2014 836.000 29.03% 1000 2.34E-14 6E-16 uCi/ml NA

SMP Tracer 3:39:00 PM AS140215-2-1 NA NA NA 55500000 ni 32 Spectrum #1 1:50 PM 15.000 1000 60.9% 3.8E-15 NA As Received NA

Comments:

Data Package ID: UR1402166-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#Oliquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Monday, February 24, 2014

3:28:29 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp Alq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /6Spk. Reco
QC Type Type Date/lime QCBatchlD Date MTme Date/'ime %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402166-9 U-234 2/11/2014 AS140215-2 NA NA FILTER 55500000 mi AjphaSpec2 AS140215-2UR 2/21/2014 40.000 29.03% 1000 1.84E-15 9.2E-16 uCi/mt NA

SMP Trg. Analyte 3:39:00 PM AS140215-2-1 NA NA NA 55500000 rn 32 Spectrum #1 1:50 PM 14.000 1000 60.9% 8.1E-16 NA As Received NA

1402166-9 U-235 2/11/2014 AS140215-2 NA NA FILTER 55500000 rn AiphaSpec2 AS140215-2UR 2/21/2014 -7.000 29.03% 1000 -3.8E-16 8.6E-16 uCi/ml NA

SMP Trg. Analyte 3:39:00 PM AS140215-2-1 NA NA NA 55500000 Mn 32 Spectrum #1 1:50 PM 8.000 1000 60.9% 3.3E-16 NA As Received NA U

1402166-9 U-238 2/11/2014 AS140215-2 NA NA FILTER 55500000 i APphaSpec2 AS140215-2UR 2/21/2014 5.000 29.03% 1000 2.3E-16 4.9E-16 uCi/mI NA

SMP Trg. Anaiyte 3:39:00 PM AS140215-2-1 NA NA NA 55500000 mi 32 Spectrum #l 1:50 PM 3.000 1000 60.9% 3.1E-16 NA As Received NA U

1402166-10 U-232 2/11/2014 AS140215-2 NA NA FILTER 52000000 mi AJphaSpec2 AS140215-2UR 2/21/2014 537.000 32.34% 1000 1.44E-14 9E-16 uCi/mI NA

SMP Tracer AS140215-2-1 NA NA NA 52000000 Ni 43 Spectrum#1 1:50 PM 47.000 1000 35.1% 2.5E-15 NA As Received NA

1402166-10 U-234 2/11/2014 AS140215-2 NA NA FILTER 52000000 di A/phaSpec2 AS140215-2UR 2/21/2014 -2.000 32.34% 1000 -1.5E-16 1.33E-15 uCi/ml NA

SMP Trg Analyte AS140215-2-1 NA NA NA 52000000 mi 43 spectrum#1 1:50 PM 10.000 1000 35.1% 6.5E-16 NA As Received NA U

1402166-10 U-235 2/11/2014 AS140215-2 NA NA FILTER 52000000 ri AJphaSpec2 AS140215-2UR 2/21/2014 5.000 32.34% 1000 4.5E-16 6.6E-16 uCi/mI NA

SMP Trg. Analyte AS140215-2-1 NA NA NA 52000000 ml 43 Spectnrm #1 1:50 PM 1.000 1000 35.1% 4.8E-16 NA As Received NA U

1402166-10 U-238 2/11/2014 AS140215-2 NA NA FILTER 52000000 ml AJphaSpec2 AS140215-2UR 2/21/2014 5.000 32.34% 1000 3.8E-16 1E-15 uCi/mI NA

SMP Trg. Analyte AS140215-2-1 NA NA NA 52000000 rl 43 Spectrum #1 1:50 PM 5.000 1000 35.1% 5.9E-16 NA As Received NA U

1402166-11 u-232 2/11/2014 AS140215-2 NA NA FILTER 52000000 nil AlphaSpec2 AS140215-2UR 2/21/2014 1007.000 31.65% 1000 2.76E-14 8E-16 uCi/ml NA

SMP Tracer AS140215-2-1 NA NA NA 52000000 ri 45 Spectrum #t1 1:50 PM 33.000 1000 67.3% 4.5E-15 NA As Received NA

1402166-11 U-234 2/11/2014 AS140215-2 NA NA FILTER 52000000 vi AJphaSpec2 AS140215-2UR 2/21/2014 11.000 31.65% 1000 4.5E-16 4.9E-16 uCi/mI NA

SMP Trg. Analyte AS140215-2-1 NA NA NA 52000000 ril 45 Spectrum #1 1:50 PM 4.000 1000 67.3% 3.6E-16 NA As Received NA U

1402166-11 U-235 2/11/2014 AS140215-2 NA NA FILTER 52000000 ni AlphaSpec2 AS140215-2UR 2/21/2014 -1.000 31.65% 1000 -5E-17 3.5E-16 uCi/ml NA

SMP Trg. Analyte AS140215-2-1 NA NA NA 52000000 ra 45 Spectrnm#1 1:50 PM 1.000 1000 67.3% 2.3E-16 NA As Received NA U

1402166-11 U-238 2/11/2014 AS140215-2 NA NA FILTER 52000000 mi AJphaSpec2 AS140215-2UR 2/21/2014 1.000 31.65% 1000 4E-17 - 5.3E-16 uCi/mI NA

SMP Trg. Analyte AS140215-2-1 NA NA NA 52000000 mi 45 Spectrum #1 1:50 PM 5.000 1000 67.3% 2.7E-16 NA As Received NA U

Comments:

Data Package ID: UR1402166-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

# liquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Anatyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
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0 Isotopic Uranium By Alpha S ctroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Monday, February 24, 2014

3:28:29 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp AIq Inst ID AnRuniD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /4Spk. RecoQC Type Type Date/lime QCBatchlD Date (lime Date/lime %Moist. Analy AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402166-12 U-232 2/11/2014 AS140215-2 NA NA FILTER 55500000 ml AjphaSpec2 AS140215-2UR 2/21/2014 1184.000 30.58% 1000 3.14E-14 6E-16 uCi/ml NA

SMP Tracer 3:15:00 PM AS140215-2-1 NA NA NA 55500000 ml 46 Spectrum#1 1:50 PM 18.000 1000 81.9% 5E-15 NA As Received NA

1402166-12 U-234 2/11/2014 AS140215-2 NA NA FILTER 55500000 xl AJphaSpec2 AS140215-2UR 2/21/2014 5.000 30.58% 1000 1.6E-16 5.9E-16 uCi/mI NA

SMP Trg. Analyte 3:15:00 PM AS140215-2-1 NA NA NA 55500000 na 46 Spectrum #1 1:50 PM 11.000 1000 81.9% 3.4E-16 NA As Received NA U

1402166-12 L-235 2/11/2014 AS140215-2 NA NA FILTER 55500000 l AphaSpec2 AS140215-2UR 2/21/2014 2.000 30.58% 1000 8E-17 2.8E-16 uCi/ml NA

SMP Trg. Analyte 3:15:00 PM AS140215-2-1 NA NA NA 55500000 xl 46 Spectrurm#1 1:50 PM 1.000 1000 81.9% 1.9E-16 NA As Received NA U

1402166-12 u-238 2/11/2014 AS140215-2 NA NA FILTER 55500000 ml AJphaSpec2 AS140215-2UR 2/21/2014 -1.000 30.58% 1000 -3E-17 3.9E-16 uCi/ml NA

SMP Trg. Analyte 3:15:00 PM AS140215-2-1 NA NA NA 55500000 xl 46 Spectrum/I1 1:50 PM 4.000 1000 81.9% 1.7E-16 NA As Received NA U

1402166-13 U-232 2/11/2014 AS140215-2 NA NA FILTER 55500000 ri AwphaSpec2 AS140215-2UR 2/21/2014 1272.000 30.42% 1000 3.39E-14 7E-16 uCi/ml NA

SMP Tracer 3:17:00 PM AS140215-2-t NA NA NA 55500000 ml 47 Spectrum # 1:50 PM 26.000 1000 88.4% 5.4E-15 NA As Received NA

1402166-13 U-234 2/11/2014 AS140215-2 NA NA FILTER 55500000 ml AlphaSpec2 AS140215-2UR 2/21/2014 -2.000 30.42% 1000 -6E-17 5.3E-16 uCi/ml NA

SMP Trg. Analyte 3:17:00 PM AS140215-2-1 NA NA NA 55500000 ml 47 spectrumr#1 1:50 PM 10.000 1000 88.4% 2.6E-16 NA As Received NA U

1402166-13 U-235 2/11/2014 AS140215-2 NA NA FILTER 55500000 ml AJphaSpec2 AS140215-2UR 2/21/2014 2.000 30.42% 1000 7E-17 3.3E-16 uCi/ml NA

SMP Trg. Analyte 3:17:00 PM AS140215-2-1 NA NA NA 55500000 ml 47 Spectrum#1 1:50 PM 2.000 1000 88.4% 1.7E-16 NA As Received NA U

1402166-13 u-238 2/11/2014 AS140215-2 NA NA FILTER 55500000 ma AJphaSpec2 AS140215-2UR 2/21/2014 4.000 30.42% 1000 1.2E-16 4E-16 uCi/ml NA

SMP Trg. Analyte 3:17:00 PM AS140215-2-1 NA NA NA 55500000 ml 47 Spectrun #1 1:50 PM 5.000 1000 88.4% 2.3E-16 NA As Received NA U

1402166-14 U-232 2/10/2014 AS140215-2 NA NA FILTER 43300000 ml AJphaSpec2 AS140215-2UR 2/22/2014 1214.000 30.83% 1000 4.1E-14 3E-16 uCi/ml NA

SMP Tracer 12:40:00 PM AS140215-2-1 NA NA NA 43300000 mi 81 Spectrum#1 3:01 PM 2.000 1000 83.3% 6.5E-15 NA As Received NA

1402166-14 U-234 2/10/2014 AS140215-2 NA NA FILTER 43300000 rnl AphaSpec2 AS140215-2UR 2/22/2014 6.000 30.83% 1000 2.4E-16 1.1E-16 uCi/ml NA

SMP Trg. Analyte 12:40:00 PM AS140215-2-1 NA NA NA 43300000 rl 81 Spectrum#l 3:01 PM 0.000 1000 83.3% 2E-16 NA As Received NA

1402166-14 U-235 2/10/2014 AS140215-2 NA NA FILTER 43300000 ni AlphaSpec2 AS140215-2UR 2/22/2014 0.000 30.83% 1000 OE+00 3.5E-16 uCi/ml NA

SMP Trg. Anatyte 12:40:00 PM AS140215-2-1 NA NA NA 43300000 xl 81 Spectrum #1 3:01 PM 1.000 1000 83.3% 2.3E-16 NA As Received NA U

Comments:

Data Package ID: UR1402166-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requeste d MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#.liquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

•te Printed: Tuesday, February 25, 2014
pt Pintd

ALS Environmental -- FC
LIMS Version: 6.695

Page 5 of 7



0 Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Monday, February 24, 2014

3:28:29 PM

Samp Alq Inst ID AnRuniD Count Net Cnts BaseEff CntDur(mjn) Activity -.1- MDC ReportUnits DER /eSpk. Reco~j

Sample ID Nuclide Sample Prep Batch Ingrowth
QC Type Type Date/Time QCBatchlD Date Mfme

1402166-14 u-238 2/10/2014 AS140215-2 NA

SMP Trg. Analyte 12:40:00 PM AS140215-2-1 NA

1402166-15 U-232 2/10/2014 AS140215-2 NA

SMP Tracer 12:43:00 PM AS140215-2-1 NA

1402166-15 U-234 2/10/2014 AS140215-2 NA

SMP Trg. Analyte 12:43:00 PM AS140215-2-1 NA

1402166-15 U-235 2/10/2014 AS140215-2 NA

SMP Trg. Analyte 12:43:00 PM AS140215-2-1 NA

Decay Matrix

Date/Time %Moist.

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

S amp AIq Inst ID AnRunlD Count Net Cnits BaseEff CntDur(min) Activity -/- MDC ReportUnits DER 46oS]pk. R ec oAnaly AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

43300000 i AJphaSpec2 AS140215-2UR 2/2212014 1.000 30.83% 1000 4E-17 3E-16 uCi/mI NA

43300000 Si 81 Spectrurn#1 3:01 PM 1.000 1000 83.3% 2E-16 NA As Received NA U

43300000 ni AjphaSpec2 AS140215-2UR 2/22/2014 1236.000 30.65% 1000 4.2E-14 3E-16 uCi/ml NA

43300000 vi 82 Spectrum #1 3:01 PM 2.000 1000 85.3% 6.7E-15 NA As Received NA

43300000 p1 AlphaSpec2 AS140215-2UR 2/22/2014 6.000 30.65% 1000 2.4E-16 1.1E-16 uCi/ml NA

43300000 nA 82 Spectrum#1 3:01 PM 0.000 1000 85.3% 2E-16 NA As Received NA

43300000 rd AlphaSpec2 AS140215-2UR 2/22/2014 3.000 30.65% 1000 1.4E-16 1.3E-16 uCi/ml NA

43300000 rd 82 Spectrum#1 3:01 PM 0.000 1000 85.3% 2.3E-16 NA As Received NA

1402166-15 U-238 2/10/2014 AS140215-2 NA NA FILTER 43300000 rn AJphaSpec2 AS140215-2UR 2/22/2014 5.000 30.65% 1000 2E-16 3.7E-16 uCi/ml NA

SMP Trg. Analyte 12:43:00 PM AS140215-2-1 NA NA NA 43300000 rd 82 Specirum#l 3:01 PM 2.000 1000 85.3% 2.4E-16 NA As Received NA U

AS140215-2M u-232 2/15/2014 AS140215-2 NA NA FILTER 54700000 M AJphaSpec2 AS140215-2UR 2/22/2014 1290.000 31.20% 1000 3.41E-14 2E-16 uCi/mI NA

MB Tracer 8:11:45 AM AS140215-2-1 NA NA NA 54700000 rd 83 Spectrm#l 3:01 PM 1.000 1000 87.4% 5.4E-15 NA As Received NA

AS140215-2M U-234 2/15/2014 AS140215-2 NA NA FILTER 54700000 rn APphaSpec2 AS140215-2UR 2/22/2014 2.000 31.20% 1000 6E-17 4E-16 uCi/ml NA

MB Trg. Analyte 8:11:45 AM AS140215-2-1 NA NA NA 54700000 rd 83 Spectrum #! 3:01 PM 5.000 1000 87.4% 2.1E-16 NA As Received NA U

AS140215-2M u-235 2/15/2014 AS140215-2 NA NA FILTER 54700000 ni AJphaSpec2 AS140215-2UR 2/22/2014 2.000 31.20% 1000 7E-17 1E-16 uCi/ml NA

MB Trg. Analyte 8:11:45 AM AS140215-2-1 NA NA NA 54700000 vi 83 Spectrum #1 3:01 PM 0.000 1000 87.4% 1.7E-16 NA As Received NA U

AS140215-2M U-238 2115/2014 AS140215-2 NA NA FILTER 54700000 rvi AlphaSpec2 AS140215-2UR 2/22/2014 4.000 31.20% 1000 1.2E-16 2.8E-16 uCi/ml NA

MB Trg. Anaiyte 8:11:45 AM AS140215-2-1 NA NA NA 54700000 rni 83 Spectrum #1 3:01 PM 2.000 1000 87.4% 1.7E-16 NA As Received NA U

AS140215-2P U-232 2/15/2014 AS140215-2 NA NA FILTER 54700000 vl AJphaSpec2 AS140215-2UR 2/22/2014 1127.000 30.40% 1000 3.05E-14 3E-16 uCi/ml NA

MB Tracer 8:11:45 AM AS140215-2-1 NA NA NA 54700000 vi 84 Spectrum#1 3:01 PM 2.000 1000 78.4% 4.9E-15 NA As Received NA

AS140215-2P L-234 2/15/2014 AS140215-2 NA NA FILTER 54700000 nl AlphaSpec2 AS140215-2UR 2/22/2014 8.000 30.40% 1000 2.8E-16 9E-17 uCi/mI NA

MB Trg. Analyte 8:11:45 AM AS140215-2.1 NA NA NA 54700000 ni 84 Spectrum#1 3:01 PM 0.000 1000 78.4% 2E-16 NA As Received NA

Comments:

Data Package ID: UR1402166-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#,Oiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

.&

ate Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 6 of 7



0 Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Monday, February 24, 2014

3:28:29 PM

Sample ID Nuclide Sample Prep Batch Ingrowth
QC Type Type Date/Time QCBatchiD Date /'me

AS140215-2P u-235 2/15/2014 AS140215-2 NA

MB Trg. Analyte 8:11:45 AM A5140215-2-1 NA

AS140215-2P U-238 2115/2014 AS140215-2 NA

MB Tr. Analyte 8:11:45 AM AS140215-2-1 NA

AS140215-2 U-232 2/15/2014 AS140215-2 NA

LCS Tracer 8:11:45 AM AS140215-2-1 NA

AS140215-2 U-234 2/15/2014 AS140215-2 NA

LCS Trg. Analyte 8:11:45 AM AS140215-2-1 NA

AS140215-2 L-238 2/15/2014 AS140215-2 NA

LCS Trg. Analyte 8:11:45 AM AS140215-2-1 NA

AS140215-2 U-232 2/15/2014 AS140215-2 NA

LCSD Tracer 8:11:45 AM AS140215-2-1 NA

AS140215-2 U-234 2/15/2014 AS140215-2 NA

LCSD Trg. Analyte 8:11:45 AM AS140215-2-1 NA

AS140215-2 U-238 2/15/2014 AS140215-2 NA

LCSD Trg. Analyte 8:11:45AM AS140215-2-1 NA

Decay Matrix

Date/Time %Moist.

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

Samp AIq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Recoj
Analy AIq Det ID File Name Date/lTime Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

54700000 rn AjphaSpec2 AS140215-2UR 2/22/2014 -2.000 30.40% 1000 -8E-17 3.8E-16 uCi/ml NA

54700000 ml 84 Spectrum#1 3:01 PM 2.000 1000 78.4% 2E-16 NA As Received NA U

54700000 ml AjphaSpec2 AS140215-2UR 2/22/2014 3.000 30.40% 1000 1E-16 9E-17 uCi/ml NA

54700000 ml 84 Spectrum#1 3:01 PM 0.000 1000 78.4% 1.7E-16 NA As Received NA B3

54700000 rrt AlphaSpec2 AS140215-2UR 2/22/2014 1085.000 30.11% 1000 2.97E-14 2E-16 uCi/ml NA

54700000 ni 85 Spectrum#1 3:01 PM 1.000 1000 76.2% 4.8E-15 NA As Received NA

54700000 rd AlphaSpec2 AS140215-2UR 2/22/2014 1153.000 30.11% 1000 4.14E-14 1E-16 uCi/ml NA 102

54700000 rN 85 Spectrum#l 3:01 PM 0.000 1000 76.2% 7.1E-15 NA As Received NA P

54700000 nd AlphaSpec2 AS140215-2UR 2/22/2014 1262.000 30.11% 1000 4.53E-14 1E-16 uCi/ml NA 108

54700000 n- 85 Spectrum #1 3:01 PM 0.000 1000 76.2% 7.7E-15 NA As Received NA P

54700000 ma AJphaSpec2 AS140215-2UR 2/22/2014 1174.000 30.61% 1000 3.16E-14 3E-16 uCi/ml NA

54700000 ra 86 Spectrum#1 3:01 PM 3.000 1000 81.1% 5E-15 NA As Received NA

54700000 nd AtphaSpec2 AS140215-2UR 2/22/2014 1200.000 30.61% 1000 3.98E-14 2E-16 uCi/mt 0.16 98.6

54700000 ni 86 Spectrum #1 3:01 PM 1.000 1000 81.1% 6.8E-15 NA As Received NA P

54700000 rni AphaSpec2 AS140215-2UR 2/2212014 1208.000 30.61% 1000 4.01E-14 1E-16 uCi/ml 0.51 95.6

54700000 ml 86 Spectrum #1 3:01 PM 0.000 1000 81.1% 6.8E-15 NA As Received NA P

Comments:

Data Package ID: UR1402166-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:
D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

# g;iquot Basis is 'Dry Weight while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

fi

Itte Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Wle: 1402166-1
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 13a
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:43:59PM
Live Time: 1,000.00 min.
Real Time: 1,000.91 min.

Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021013; Det: 13a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2110/2014 10:51:21AM

Efficiency Calibration: C14021013

Efficiency: 30.84% +/- 0.13% TPU(2 sigma)

Energy Calibration: C14021013

Energy Cal: Gain = 9.8597 keV / Ch
Offset = 3,025.63 keV

Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 77.0 1%
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30315

u-232

U-23SU-235 U-2
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Energy (keV)

Nuclide Summary (ROI)

Gross Bkgd Ne
Counts Counts Cour

6335 6635 6935 7235 7535 7835

Peak
Energy

Nuclide keV

RO0
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

2.OOSigma
t Activity TPU
its pCIIL pCi/L

Critical
Level
pCilL

MDA
pCilL

U-238

U-235
U-234
U-232

Reed By:

4208.8

4406.0
4780.7
5313.1

3932.7

4297.5

4593.3

5106.0

4287.7 42.3

4475.0 298.6

4879.3 275.1

54117 76.5

100.2
99.7

100.0
100.1

4.00
6.00

12.00
1,154.00

10.00
6.00

27.00
28.00

-6.00
0.00

-15.00
1,126.00

-2.3E-002
0.0E+000
-5.7E-002
3.4E+000

2.8E-002
2.6E-002
4.8E-002
2.1E-001

2.8E-002
2.2E-002

4.6E-002
4.8E-002

6.6E-002
5.4E-002
1.OE-001
1.1E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:06:59AM AlphaVislon v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

V lctle # 1402166-2ecrm#1 Analysis #1

Sample

Acquisition
Detector: 14a
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:44:01PM
Live Time: 1,000.00 min.
Real Time: 1,000.91 min.

Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021014; Det: 14a; Spectrum #1: Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:29:50AM

Efficiency Calibration: C14021014

Efficiency: 28.44% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021014

Energy Cal: Gain = 10.0569 keV / Ch
Offset = 2,995.13 keV

Quadratic = 0.0000 keV / Ch'

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 88.44%

i8n
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Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Rod By:

Peak
Energy

keV
4202.0
4403.1
4785.3
5328.3

ROI
Start
keV

3920.4
4292.5
4594.2
5117.1

ROI
End
keV

4282.4
4473.5

4885.8

42

FWHM
keV

149.1
22.6

80.6
75.0

BR.

100.2
99.7

100.0
100.1

Gross
Counts

8.00
2.00

15.00
1,208.00

Bkgd Net Activity
Counts Counts pCiiL

4.00 4.00 1.4E-002

0.00 2.00 7.2E-003
13.00 2.00 7.2E-003
16.00 1,192.00 3.9E+000

2.00Sigma
TPU

pCi/L
2.5E-002
1.2E-002
3.8E-002
2.3E-001

Critical
Level
pCi/L

1.7E-002
0.OE+000
3.0E-002
3.5E-002

MVDA

4.3E-002
9.7E-003
7.OE-002
7.9E-002

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/20 14 10:07:08AM AlphaVision v5.3
Custom Report Iteration: 05121/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

.ie: 1402166-3
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 16a
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:44:00PM
Live Time: 1,000.00 min.
Real Time: 1,000.91 min.
Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021016; Det: 16a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 211012014 10:57:03AM

Efficiency Calibration: C14021016

Efficiency: 29.83% +1- 0.12% TPU(2 sigma)

Energy Calibration: C14021016

Energy Cal: Gain = 9.8597 keV / Ch
Offset = 3,025.63 keV

Quadratic = 0.0000 keV I Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 87.77%

160
@0

130
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R

3035 3335 3635 3935 4235 4535 4835 5135 5435 5735 6035 6335 6635 6935 7235 7535 7835
Energy (key)

Nuclide Summary (ROI)
Peak RO] ROI 2.00Sigma Critical

Energy Start End FWHM B.R. Gross Bkgd Net Activity TPUI Level I
Nuclide keV keV keV keV %. Counts Counts Counts pCi/L pCiiL pCi/L p
U-238 4208.8 3932.7 4287.7 78.9 100.2 11.00 1.00 10.00 3.4E-002 2.4E-002 8.OE-003 2.5
U-235 4406.0 4297.5 4475.0 23.7 99.7 4.00 1.00 3.00 1.OE-002 1.5E-002 8.OE-003 2.5
U-234 4780.7 4593.3 4879.3 261.1 100.0 13.00 4.00 9.00 3.1E-002 2.9E-002 1.6E-002 4.1
U-232 5313.1 5106.0 5411.7 34 100.1 1,255.00 1400 1.241 00 3.9E+000 2.2E-001 3.1E-002 7.2

O1DA
Ci/L
iE-002
~E-002
E-002
E-002

.d By: Tj r,
• i ......

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:07:18AM AlphaVision v5.3
Custom Report Iteration: 05121109

48F~jgt~lof 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 25
Batch Name: UAS140215-2A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:50:08PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021025; Det: 25; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:03:30PM

Efficiency Calibration: C14021025

Efficiency: 29.18% +1- 0.20% TPU(2 sigma)

Energy Calibration: C14021025

Energy Cal: Gain = 9.8810 keV/Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV I Ch'

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL 4.91 DPM
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Tracer Nuclide: U-232
Tracer Recovery: 86.26%

Energy (keV)
Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Re@d By:

Peak
Energy

keV
4184.3
4381.9
4757.4
5291.0

ROI
Start
keV

3907.6
4273.2
4569.6
5083.5

ROI
End FWHM
keV keV

4263.3 160.6
4451.1 .0
4856.2 47.9
5389.8 98.3

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

14.00
5.00

16.00
1,227.00

Bkgd
Counts

5.00
5.00

13.00
34.00

Net
Counts

9.00
0.00
3.00

1,193.00

Activity
pCi/L
3.2E-002

0.OE+000
1.1E-002
3.8E+000

2.OOSigma
TPU

pCi/L
3.1E-002
2.3E-002
3.9E-002
2,3E-001

Critical
Level
pCi/L
1.9E-002
1.9E-002
3.OE-002
5.OE-002

MDA
pCi/L

4.7E-002
4.7E-002
7.OE-002
1.11E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:08:14AM
AlphaVision v5.3

Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

., le: 1402166-5
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 26
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Calibration

Bkgd Info: Sample: B14021026; Det: 26; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:04:02PM

Efficiency Calibration: C14021026

Efficiency: 30.73% +I- 0.15% TPU(2 sigma)

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:50:01PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Energy Calibration: C14021026

Energy Cal: Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch2

Tracer Nuclide: U-232
Tracer Recovery: 84.22%

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL 4.91 DPM

150
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Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Re* By:

Peak
Energy

keV

4222.4
4418.5
4791.1
5320.5

ROI
Start
keV

3947.8
4310.6
4604.8
5114.6

ROI
End
keV

4300.8
4487.1

4889.1
5418.6

I7j

FWHM B.R. Gross
keV %. Counts C

272.3 100.2 17.00
118.6 99.7 4.00
151.5 100.0 35.00
40"e& 100.1 1,262.00,

/*- 9 vkv,-y VV'1

Bkgd
3ounts

16.00
7.00

34.00
35.00

Net
Counts

1.00
-3.00

1.00
1,227.00

Activity
pCi/L
3.5E-003
0.OE+000
3.5E-003
3.7E+000

2.OOSlgma
TPU

pCi/L
4.OE-002
2.3E-002
5.8E-002
2.2E-001

Critical
Level
pCi/L
3.2E-002
2.1 E-002
4.7E-002
5.0E-002

MDA
pCi/L

7.4E-002
5.2E-002
1.OE-001
1.1E-001

IA-
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:08:24AM AlphaVision v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

S le: 1402166-6
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 29
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:50:02PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021029; Det: 29; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:04:22PM

Efficiency Calibration: C14021029

Efficiency: 27.70% +/- 0.12% TPU(2 sigma)

Energy Calibration: C14021029

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 80.20%
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Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Re0 By:

Peak
Energy

keV

4213.9
4411.5
4787.0
5320.6

ROI
Start
keV

3937.3
4302.9
4599.3
5113.1

ROI
End
keV

4293.0
4480.7
4885.8
5419.4

FWHM
keV

32.8
14.6

204.1

7j.8

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

8.00
1.00
8.00

1,089.00

Bkgd
Counts

3.00
3.00
8.00

36.00

Net Activity
Counts pCilL

5.00 2.0E-002

-2.00 0.OE+000
0.00 0.0E+000

1,053.00 3.5E+000

2.00Sigma
TPU

pCi/L
2.7E-002
1.6E-002
3.2E-002
2.3E-001

Critical
Level
pCi/L
1.6E-002
1.6E-002

2.7E-002
5.9E-002

MDA
pCi/L

4.4E-002
4.4E-002
6.4E-002
1.3E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS fomis. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:08:37AM AlphaVlsion v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

S ler 1402166-7
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 30
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:50:03PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021030; Det: 30; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:04:44PM

Efficiency Calibration: C14021030

Efficiency: 28.09% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021030

Energy Cal: Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 9 14.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 66.70%

130.0
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Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Re& By:

Peak
Energy

keV

4212.6
4408.7
4781.3
5310.7

ROI
Start
keV

3938.0
4300.8
4595.0
5104.8

ROI
End
keV

4291.0
4477.3
4879.3

FWHM
keV

231.8
24.0

100.4

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

4.00
1.00

17.00
911.00

Bkgd Net Activity
Counts Counts pCi/L

1.00 3.00 1.4E-002
2.00 -1.00 0.0E+000
8.00 9.00 4.3E-002

23.00 888.00 3.OE+000

2.OOSigma
TPU

pCilL
2.2E-002
1.7E-002
4.8E-002
2.OE-001

Critical
Level
pCi/L

1.1E-002
I.6E-002
3.2E-002
5.6E-002

MDA
pCiIL

3.5E-002
4.512-002
7.6E-002
1 .2E-0015408.8 75.6

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:08:49AM
AlphaVision v5.3

Custom Report Iteration: 05/21109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Rle: 1402166-8ct'rum #1 Analysis #1

Sample

Acquisition
Detector: 31
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:50:04PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021031; Det: 31; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:05:06PM

Efficiency Calibration: C14021031

Efficiency: 29.21% +A- 0.18% TPU(2 sigma)

Energy Calibration: C14021031

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 86.39%
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Energy (key)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

ReA By:

Peak
Energy

keV

4184.3
4381.9

4757.4
5291.0

ROI
Start
keV

3907.6
4273.2
4569.6
5083.5

ROE
End
keV

4263.3
4451.1
4856.2
5389.8

FWHM
keY

114.8
16.8

135.2
77.0

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

10.00
4.00

13.00
1,227.00

Bkgd Net Activity
Counts Counts pCilL

2.00 8.00 2.8E-002
3.00 1.00 3.6E-003
9.00 4.00 1.4E-002

31.00 1,196.00 3.8E+000

2.00Sigma
TPU

pCi/L
2.5E-002
1.9E-002
3.4E-002
2.3E-001

Critical
Level
pCilL
1.2E-002
1.4E-002
2.5E-002
4.8E-002

MDA
pCi/L

3.3E-002
3.9E-002
5.9E-002
1.1E-001

JA
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:08:57AM
AlphaVIsion v5.3

Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Ile: 1402166-9ctrum #1 Analysis #1

Sample

Acquisition
Detector: 32
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:50:05PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021032; Det: 32; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:05:30PM

Efficiency Calibration: C14021032

Efficiency: 29.03% +/- 0.12% TPU(2 sigma)

Energy Calibration: C14021032

Energy Cal: Gain = 9.9003 keV I Ch
Offset = 3,021.28 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM~mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 60.76%
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Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Re@ By:

Peak
Energy

keV

ROI
Start
keV

ROI
End
keV

4209.3
4407.3
4783.5
5318.1

3932.1
4298.4
4595.4
5110.2

4288.5
4476.6
4882.5
5417.1

FWHM
keV
81.8
24.2
99.8
7.4

B.RA

100.2
99.7

100.0
100.1

Gross
Counts

8.00
1.00

54.00
851.00

Bkgd
Counts

3.00
8.00

14.00
15.00

Net
Counts

5.00
-7.00
40.00

836.00

Activity
pCilL
2.5E-002
0.OE+000
2.0E-001
2.7E+000

2.00Sigma
TPU

pCi/L
3.4E-002
3.1 E-002
8.8E-002
1.9E-001

Critical
Level
pC[lL
2.1 E-002
3.4E-002
4.4E-002
4.8E-002

MDA
pCi/L

5.5E-002
8.1 E-002
I.OE-001
1.1E-001

-\A-
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:09:06AM AlphaVision v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Vle: 1402166-10
ctrum #1 Analysis #1

Sample

Acquisition
Detector: 43
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:50:05PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021043; Det: 43; Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:46:17PM

Efficiency Calibration: C14021043

Efficiency: 32.34% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021043

Energy Cal: Gain = 9.9784 keV / Ch
Offset = 3,013.21 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 35.03%

60
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Energy (keV)
Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Re* By:

Peak
Energy

keV
4200.6
4400.2

4779.4
5318.2

ROl
Start
keV

3921.3
4290.5

4589.8
5108.7

ROI
End FWHM
keV keV

4280.5 .0
4470.1 67.5

4879,2 278.4
5418.0 56.2

.rj

BR.

100.2
99.7

100.0
100.1

Gross
Counts

10.00
6.00

8.00
584.00

Bkgd Net Activity
Counts Counts pCi/L

5.00 5.00 4.OE-002
1.00 5.00 4.OE-002

10.00 -2.00 0.OE+000

47.00 537.00 1.5E+000

2.OoSigma
TPU

pCi/L
6.2E-002
4.3E-002
6.7E-002
1.5E-001

Critical
Level
pCilL

4.1 E-002
1.9E-002
5.8E-002
1.3E-001

MDA
pCi/L

1.OE-001
5.9E-002
1.4E-001
2.9E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:09:15AM
AlphaVision v5.3

Custom Report Iteration: 05121109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Fle: 1402166-11
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 45
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:50:07PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.

Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021045; Det: 45; Spectrum #1: Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:46:47PM

Efficiency Calibration: C14021045

Efficiency: 31.65% +1- 0.15% TPU(2 sigma)

Energy Calibration: C14021045

Energy Cal: Gain = 9.8047 keV I Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV I Ch2

Tracer Name: 914.4095.46_U-232

Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 67.13%
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Energy (keV)

Nuclide Summary (ROI)

045 6345 6845 6945 7245 7545 7845

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

2.OOSigma
Gross Bkgd Net Activity TPU
Counts Counts Counts oCi/L oCi/L

Critical
Level
DCilL

MDA
DCi/L

U-238
U-235
U-234
U-232

ReO By:

4212.6
4408.7
4781.3
5310.7

3938.0
4300.8
4595.0
5104.8

4291.0 167.8
4477.3 .0
4879.3 16.8
5408.8 84.9

7P2

100.2
99.7

100.0
100.1

6.00
0.00

15.00
1,040.00

5.00
1.00
4.00

33.00

1.00
-1.00

11.00
1,007.00

4.2E-003
0.0E+000
4.7E-002
3.0E+000

2.8E-002
1.2E-002
3.7E-002
1.9E-001

2.2E-002

9.9E-003

2.0E-002

5.9E-002

5.5E-002
3.1 E-002
5.1E-002
1.3E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:09:24AM AlphaVision v5.3
Custom Report Iteration: 05/21109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

le: 1402166-12
Wctrum #1 Analysis #1

Sample

Acquisition
Detector: 46
Batch Name: UAS140215-2 A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:50:07PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021046; Det: 46; Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:47:15PM

Efficiency Calibration: C 14021046

Efficiency: 30.58% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021046

Energy Cal: Gain = 9.8224 keV Ch
Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM
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3039 3339 3639 3939 4239 4539 4839

Tracer Nuclide: U-232
Tracer Recovery: 81.68%

U-232

V

.1~1 JV'\ ~I¶ ~

Peak
Energy

Nuclide keV

ROI
Start
keV

ROl
End
keV

!

5139 5439 5739 S
Energy (keV)

Nuclide Summary (ROI)

Gross Bkgd
Counts Counts C

039 6339 6639 6939 7239 7539 7839

FWHM BR.
keV %.

2.00Sigma
Net Activity TPU
ounts pCi/L pCi/L

Critical
Level
pCi/L

MDA
pCi/L

I I II I

U-238
U-235
U-234
U-232

4217.9
4414.4

4787.6
5318.0

3942.9
4306.3
4601.0
5111.8

4296.5
4483.1
4885.8
5416.2

48.0
14.5

200.6
81.1

¶4M

100.2
99.7

100.0
100.1

3.00

3.00
16.00

1,202.00

4.00

1.00
11.00
18.00

-1.00

2.00
5.00

1,184.00

0.OE+000
7.2E-003
1.8E-002
3.6E+000

1.9E-002
1.4E-002
3.8E-002
2.1 E-001

1.7E-002
B.4E-003
2.8E-002
3.7E-002

4.3E-002
2.7E-002
6.5E-002
8.4E-002

Rd By:

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:09:35AM AlphaVlsion v5.3
Custom Report Iteration: 05/21109 5 e[J1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

mle: 1402166-13
Itrum #1 Analysis #1

Sample

Acquisition
Detector: 47
Batch Name: UAS140215-2_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:50:08PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: 814021047; Det: 47; Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:47:41PM

Efficiency Calibration: C14021047

Efficiency: 30.42% +1- 0.21% TPU(2 sigma)

Energy Calibration: C14021047

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch'

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 88.20%

160

*0
130
120

70
60

40 -r30 I

U-238U-235 oU234
40 1 I I I " I Ij

. . . .- , ', - '- ,' , , I- I
3038 3336 3638 3938 4238 4538 4838 5138 5438 5738 r,

Energy (keY)

Nuclide Summary (ROI)

038 6338 6638 6938 7238 7538 7838

Nuclide
U-238
U-235
U-234
U-232

Re0 By:

Peak
Energy

keV
4194.2
4391.8
4767.3
5300.8

ROI
Start
keV

3917.5
4283.1
4579.5
5093.3

ROI
End
key

4273.2
4461.0
4866.1
5399.6

FWHM
keV
51.9
63.4

148.5
81.2

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

9.00
4.00
8.00

1,298.00

Bkgd
Counts

5.00
2.00

10,00
26.00

Net
Counts

4.00
2.00

-2.00
1,272.00

Activity
pCilL
1.3E-002
6.7E-003
0,0E+000
3.9E+000

2.00Sigma
TPU

pCi/L
2.5E-002
1.7E-002
2.8E-002
2.2E-001

Critical
Level
pCiIL
1.7E-002
1.1E-002
2.5E-002
4.12-002

MDA
pCi/L

4.4E-002
3.1 E-002
5.8E-002
9.2E-002

I A-
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS fonns. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 10:09:44AM AlphaVision v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

T nple: 1402166-14pectrum #1 Analysis #1

Sample

Acquisition
Detector: 81
Batch Name: UAS140215-2_B
Nuclide Library: Uranium
Analysis Method: RO1 Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/22/2014 3:01:42PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B1 4021881; Det: 81; Spectrum #1; 2/18/2014 10:34:49 AM

Calibration Date: 2/18/2014 10:14:53AM

Efficiency Calibration: C14021881

Efficiency: 30.83% +/- 0.20% TPU(2 sigma)

Energy Calibration: C14021881

Energy Cal: Gain = 9.9176 keV / Ch
Offset = 3,014.71 keV

Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46 U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 83.07%

160

-~100

03

90

70
60

40

30

10

0 'i-
3024

- = - F 11

IU-2321

U-23 -3ý UJ

3324 3624 3924 4224 4524 4824 5124 5424 5724 6024 6324 6624 6924 7224

Energy (keY)
7524 7324

-Nuclicle Summary (R01)
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts aCilL

1.00Sigma
TPU
DCilL

Critical
Level
DCi/L

MDA
DCilL

U-238
U-235
U-234
U-232

4204.8
4403.2
4780.0
5315.6

3927.1
4294.1
4591.6

.5107.3

4284.2
4472.6
4879.2
5414.8

59.3
13.4

.4
70.6

100.2
80.9

100.0
100.1

2.00
1.00
6.00

1,216.00

1.00
1.00
0.00
2.00

1.00
0.00
6.00

1,214.00

3.5E-003
0.OE+000
2.1 E-002
3.7E+000

6.1 E-003
6.1 E-003
9.4E-003
1.1E-001

8.2E-003
1.OE-002

0.OE+000
1.2E-002

A

2.6E-002
3.2E-002
9.5E-003
3.4E-002

*ed By-\Ti
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05/21/09 59 Va631 of 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

, Ple: 1402166-15
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 82
Batch Name: UAS 140215-2_B
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name eUranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/22/2014 3:01:43PM
Live Time: 1,000.00 min.
Real Time: 1,000.17 min.
Dead Time: 0.02 %

Calibration

Bkgd Info: Sample: B1 4021882; Det: 82; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:11AM

Efficiency Calibration: C14021882

Efficiency: 30.65% +/- 0.15% TPU(2 sigma)

Energy Calibration: C1 4021882

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46 U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

180

140

120

a3 100-

80

60

40

20 U-23SU-235 U-23 )
0

Tracer Nuclide: U-232
Tracer Recovery: 85.09%

UJ-232

,1j

I I I I I I g I
3031 3331 3631 3931 4231 4531 4I31 5131 5431 5731 6031

Energy (.keV)

Nuclide Summary (ROI)

Gross Bkgd Ni
Counts Counts Cou

6331 6631 6931 7231 7531 7531

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

1.0OSigma
At Activity TPU
nts pCi/L pCilL

Critical
Level
pCilL

MDA
DCi/L

U-238
U-235
U-234
U-232

4209.3
4407.3
4783.5
5318.1

3932.1
4298.4
4595.4
5110.2

4288.5
4476.6
4882.5
5417.1

114.4
.0

27.0
81.7

100.2
80.9

100.0
100.1

7.00
3.00
6.00

1,238.00

2.00
0.00
0.00
2.00

5.00
3.00
6.00

1,236.00

1.7E-002
1.3E-002
2.1 E-002
3.8E+000

1.O12-002
8.6E-003
9.2E-003
1.1E-001

1.1E-002
0.0E+000
0.OE+000
1 .2E-002

A A--

3.2E-002
1 .2E-002
9.3E-003
3.3E-002

1ed By:
w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3)ate: 2/24/2014 Custom Report Iteration: 05/21/0O
Prit 6Ak3 fPrint f

4 rl'nr.t'
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Pl e: AS1 40215-2MMBpectrum #1 Analysis #1

Sample

Acquisition
Detector: 83
Batch Name: UAS140215-2_B
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/22/2014 3:01:43PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

-Calibration

Bkgd Info: Sample: 614021883; Det: 83; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:30AM

Efficiency Calibration: C1 4021883

Efficiency: 31.20% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021883

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV
Quadratic = 0.0000 keV I Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 87.22%

160

130

120

• 1I00

8 go

70
60

40

30

10

0
303

v-u U-

U-232

U-238U-235 U-23

8 333B 3638 3938 4238 4538 4838 S138 5438 57
Energy (keY)

6038 6338 6638 6938 723' 7538 7838

-Nucilue ziummarv soji wI
Ill--If 11

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts oCilL

1.00Sigma
TPU

oCiiL

Critical
Level
DCI/L

MDA
oCi/L

U-238

U-235

U-234
U-232 I

Red By:

t213.9
4411.5
1787.0
5320.6

3937.3
4302.9
4599.3
5113.1

4293.0
4480.7
4885.8
5419.4

13.5 100.2
14.6 80.9

233.8 100.0

8 100. 1

6.00
2.00
7.00

1,291.00

2.00
0.00
5.00
1.00

4.00
2.00
2.00

1,290.00

1.3E-002
8.2E-003
6.6E-003
3.9E+000

9.4E-003
7.1 E-003
1.1E-002
1.1E-001

1.1 E-002
0.OE+000

1.7E-002
8.OE-003

3.1 E-002
1. 1E-002
4.3E-002
2.5E-002

w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
)ate: 2/24/2014 Custom Report Iteration: 05/21/0i
*-t Aq Ii

Print 1
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ALS Laboratory Group - Fort Collins
Aipha-Spectroscopy Analysis Report

pie: AS1 40215-2PMB
pectrum #1 Analysis #1

Sample
Sample Size : 0.50

Acoifsitfiann
Detector: 84
Batch Name: UAS140215-2_B
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/22/2014 3:01:43PM
Live Time: 1,000.00 min.
Real Time: 1,000.00 min.
Dead Time: 0.00 %

-Calibration

Bkgd Info: Sample: B14021 884; Det: 84; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:49AM

Efficiency Calibration: C14021884

Efficiency: 30.40% +1- 0.21% TPU(2 sigma)

Energy Calibration: C14021884

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 78.20%

_____________________ _______ - ~ = ~ -

14

12

10

0.
U-232

0o

LJ.238U.235 U-23
Lm A

3031 3331 3631 3931 4231 4531 4831 5131 5431 5731 6031

Energy (keV)

-Nuclide Summary (ROl)

6331 6631 6931 7231 7531 7831

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts PCilL

11.00Sigma
TPU
pCilL

Critical
Level
pCilL

MDA
DCiIL

U-238 4

U-235 4

U-234 4

U-232 5

. ed By:

1209.3

1407.3

,783.5

,318.1

3932.1
4298.4
4595.4
5110.2

4288.5
4476,6
4882.5
5417.1

203.2 100.2
.0 80.9

16.9 100.0

ý , 100.1

3.00
0.00
8.00

1,129.00

0.00
2.00
0.00
2.00

3.00
-2.00
8.00

1,127.00

1A.E-002
-9.4E-003
3.0E-002
3.5E+000

7.6E-003
8.1 E-003
1.IE-002
1.OE-001

0.OE+000
1.5E-002

0.OE+000
1.3E-002

I .OE-002
4.3E-002
I .OE-002
3.6E-002

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
-ate: 2/24/2014 Custom Report Iteration: 05/21/09
.4.4 AftA
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Ple: AS140215-2LCSpectrum #1 Analysis #1

Sample
Sample Size: 0.50

Acquisition
Detector: 85
Batch Name: UAS140215-2_B
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Calibration

Bkgd Info: Sample: B14021885; Det: 85; Spectrum #1; 2/18/2014 10:341

Calibration Date: 2/18/2014 10:16:07AM

Efficiency Calibration: C14021885

Efficiency:. 30.11% +/- 0.13% TPU(2 sigma)

Acquisition Start Date: 2/22/2014 3:01:43PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Energy Calibration: C14021885

Energy Cal: Gain = 9.8224 keV / Ch
Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Iso] 1=1-I I-I I

Tracer Nuclide: U-232
Tracer Recovery: 76.03%

120

100

80

60

40

20

I I I

5139 5439 5739 60
Energy (keV)

Nuclide Summary (ROI)
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keY %. Counts Counts

Net Activity
Counts DCi/L

1.00Sigma
TPU
oCi/L

Critical
Level
DCilL

MDA
DCilL

U-238
U-235
U-234
U-232

4208.1
4404.5
4777.8
5308.2

3933.1
4296.5
4591.2
5101.9

4286.7
4473.3
4876.0
5406.4

81.6
106.2
70.3

100.2
80.9

100.0
100.1

1,262.00
45.00

1,153.00
1,086.00

0.00
0.00
0.00
1.00

1,262.00
45.00

1,153.00
1,085.00

5.OE+000
2.2E-001
4.5E+000
3.4E+000

3.2E-001
3.5E-002
3.OE-001
1.OE-001

0.OE+000
0.OE+000
0.0E4+000
9.5E-003

1.I1E-002
1.3E-a02
1.I1E-002
3.E-002

*edBy:All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05/21/09 63 R0443 of I



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

pie: AS140215-2LCSD
qectrum #1 Analysis #1

Sample

Acquisition
Detector: 86
Batch Name: UAS140215-2_B
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name Uranium Default
ROl Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/2212014 3:01:44PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: 614021886; Det: 86; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:16:26AM

Efficiency Calibration: C14021886

Efficiency: 30.61% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021886

Energy Cal: Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 80.91%

180

120

*1
100

80

60

40

20

5145 5445 5745 60
Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Peak
Energy

keV
4212.6
4408.7
4781.2
5310.7

ROI
Start
keV

3938.0
4300.8
4595.0
5104.8

ROI
End
keV

4291.0
4477.3
4879.3
5408.8

FWHM
keV
89.6
79.4
81.7

B.R.

100.2
80.9

100.0
100.1

Gross
Counts

1,208.00
50.00

1,201.00

1,177.00

Bkgd
Counts

0.00
2.00
1.00
3.00

Net
Counts
1,208.00

48.00
1,200.00
1,174.00

Activity
pCi/L
4.4E+000

2.2E-001
4.4E+000

3.6E+000

1.00Sigma
TPU

pCi/L

2.8E-001

3.5E-002
2.8E-001
1.1E-001

Critical
Level
pCilL

0.OE+000
1.5E-002
8.5E-003
1.5E-002

MDA
pCilL

9.8E-003
4.2E-002
2.7E-002
4.1 E-002

~1*~

* ed By: \"-1All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05121109 64
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Alpha Spectrometer Instrument Run Log Ciateý:-ýP/ A/-SOP 714;FORM 746r8.xls (1012107)

Dtco - Batch ID Samol ID ISO/Matrhc Duration Inital

/ AS L___-

J4- 2 1__ -5.0_

L I 6A I IS- ad o r

Detectorl Batch ID Samole ID IsolMatrx ( Duration nitial

"i•i USv;z.I/-- l•o I~o z" UI E 13 ie •,, _

q-

SZ_ _-. 1

----------

• ,.

Notes:

Reviewed by: "cr'
Date: O)_' L \

-v,,' -~(

442905



ALS
Alpha Spectrometer Instrument Run Log Date:.A JJSOP 714;FORM 746r8.xls (1012107)

Batch ID Sam[le ID Iso/Matrx Duration Initial

lo, - -,

II_____ ___,__"_____

-22!43__

-i

Detectol Batch ID Sample 1D ISO/Matrix Duration Initiat

SI-

S________• ___• ,-

__D _ _Z I

_ _ J.3

_____ S.-;m

• 'fit•,

Notes:

Reviewed by:

Date:0

442906

- m m m m ----- - m m - - -



A

Section 6

QUALITY ASSURANCE
SUMMARY REPORTS

0
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A
No NON-CONFORMANCE REPORTS or QUALITY

ASSURANCE SUMMARY SHEETS are included in this data
package.

68 of 113



Section 7

LABORATORY BENCH SHEETS

0
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ALS Envemental -- FC
Radiochemistry Irjment Worksheet

PrpJ54tok:A140 3 2F rep roced ure. USO •" •],,..,o,,,c,.,PIre Pr Analytical QASS /lNCR? Y C-N
IPropt LabllD QC nlntAlq FlnAlqj Units IReport GritIFile I Cnt I Cnt I Pas Cn2le Cnt 2 Cnt 2Pas Cnei3File Cnt 3 Cnt 3 Ps INotes

Nm Typej U Its InstlDet Ch B InstfDet Chk Byj Inst/Det Cik By I I

ýT
1 1402168-1 SMP 0.5 0.5 sample uCUI/l 316 ,',*.16 .21661

1 1402166-2 SMP 0.5 0.5 sample uCUmi _21662 _21662 _216,2

1 1402166-3 SMP 0.5 0.5 sample uCi/mi _21663 / 21663 *21663

1 1402166-4 SUP 0.5 0.5 sample uCIrni 3;1664 2I5 1664 2;1664

1 1402166-5 SMP 0.5 0.5 sample uCUmI 3;1665 GO 21665 21665

1 1402166-6 SUP 0.5 0.5 sample uCtMI 31666s, _21666 ;1666

1 140216, 7 SP 0.5 0.5 sample . U-I' 31667 -0 -;'1667 !21

1 1402166- SUP 0.5 0.5 sample uCUmI 31668 _2/ 1668 Z! 68

I

1 140216e-9 SMP 0.5 u.5 sample ulCiMI _2166 3 A _Z1669 /
1 1402166-10 SMP 0.5 0.5 sample uC!ml 316610 • _216610 216611
1 1402166-11 SUP 0.5 0.5 sample uCl~mi 316611 2 .. 16611 315611

1 1402166-12 SUP 0.5 0.5 sample ejClmI 216612 ;. ~ 16612 216612

I 1402166-13 SUP 0.5 0.5 sample uCUmI 3216613 .216613 216613

1 1402166-14 SMP 0.5 0.5 sample uCi/mi 216614 .216614 3;16614

1 1402166-15 SMP 0.5 0.5 sample uCUmI 216615 _216615 216615

I AS1402i5.2M Me 0.5 0.5 sample uCUm , 2152MB 2 152MB 3152MB

i AS140215-2P MB 0.5 0.5 sample uCmiml _2152PB 2152•P _2152PL

I AS140216-2 ICS 0.5 0.5 sample CUUmI 31521 _A3 L.152L /2 -

I A6140215-2 LCSD 0.5 0.5 sample uCI/mI _15213 132frA- I 5_____U52

......... . ..... ---- -- .rcrCjlr~itp naio.~* .... ... ... P~Si~q~Ifrs~o . .

Soln # Nuclide SolnID Prep Conc Units Prep Date Aliquot Units Pipet ID Soln # Nuclide SolniD Prep Cqnc Units Prep Date Aliquot Units Pipet ID
Ti U-232 914.4095.46 18.916 DPM/nI 02)15/14 0.25 ml AW016 S1 U-234 843.3610.100 19.608 DPM/mI 02/15/14 0.25 ml AW016

S1 U-235 843.3610.100 0.937 DPM/ml 02115/14 0.25 ml AW016

S1 U-238 843.3610.100 20.357 DPM/ml 02115114 0.25 ml AW016

Sample Barcodes
1402166-1 1401662.10216.

AS140215-2PS1 1MIIU ND HIIWIUEE MUi~lfl If AS140215-2PS2 IiAS14021IUIl5-IJ________________________

W21~266-4 I13 1l1IE I 1402166-5 I1~I~ll~ll~~lI~14021656-6i 111UllIUllllIh
A'l40215-2PS4 IiHII H 140215-2PS AS140215-2PS
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ALS Enviaental -- FC
Radiochemistry In~lment Worksheet

.... W9h: AS 140~

[Prep Procedure: UISO ___t__sc?__

__________1_______C______________I _ Analytical QASS / NCR? Y I N_________
~Prep LabtD TyeC Itnit AlqI Fin Ail Units I Report I Cnt I File I Cnl ICnt I Pos Cnt 2 File Cnt 2 Cnt 2Pos I n3~ ICnt 3 ICat 3Pos Notes
1Num Type 1 1 1  Units Inst/IDet Chk By Inst/Det I Chk By I . 3 Inst[Det I ChkBy .

AS140215-2PS7 iu IMi1uiwnitui AS140215-2PS8 AS140215-2PS9

1402166-10 1402165-11 1402t66-12
AS140215-2PS10 l1JIU1lfllltfl fll AS140215-2PS1 1 AS140215-2PS12

140216&-13 1402166-14 1402166415
AS140215-2PS13 111H M 0111ISAS140215-2PS!4 A$140215-2PS15 _

AS140215-2PS16 AS140215-2PS17 AS140215-2PSI8

AS140215-2LCSD
AS140215-2PS19 _ 111 Nil I IH IEI _______

Reporting Units

1402166-1 IsoUPNV_Air Filter uCl/ml

1402166-2 IsoUPNVAir Filter uCi/ml
1402166-3 IsoUPNVAir Filter uCi/ml
1402166-4 soU _PNVAir Filter uCilml
1402166-5 IsoUPNVAir Filter uCilml
1402166-6 IsoU PNVAir Filter uClIml
1402166-7 IsoUPNV Air Filter uCIlml
1402166-8 IsoUPNVAir Filter uCi/ml
1402166-9 IsoU PNV Air Filter uCI/ml
1402166-10 IsoU_PNVAir Filter uCilml
1402166-11 IsoUPNVAir Filter uCilml
1402166-12 IsoU PNV Air Filter uCI/ml
1402166-13 IsoU PNV Air Filter uCI/ml
1402166-14 IsoUPNVAir Filter uCi/ml
1402166-15 IsoUPNVAir Filter uCi/mI

.0.

Pa6 2 of 2
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ALS Envimental -- FC
Radiochemistry P0 Worksheet

eo Bach AS4.OM

Prep Procedure: UlSO Reviewed By: cas J Review Date: 2/17/2014

Non-Routine Pre-Treatment?(.I N Batch: -Jf.e. Coww\ 'ý\e, rý Re-Prep? Y I( Batch: L ý . Prep QASS I NCR? Y 1( N I (A
Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance:
Prep SOP: NONE Prep Date: 2/15/2014 Balance:

Matrix Class: solid Prep Dept: AP

Samp Prep LablD QC Dish ,nit Alq Fin AIq Prep Basis # of Fillers Micro Init Micro Date I Standards Prep Notes
Nure Hum Type NO. sample sample I I I I

1 1 1402166-1 SMP 0.5 0.5 As Received T1

2 1 140216W-2 SMP 0.5 0.5 As Received T1
3 1 1402166-3 SUP 0.5 0.5 As Received T1
4 1 1402166-4 SNP 0.5 0.5 As Received T1
5 1 1402166-5 SMP 0.5 0.5 As Received T1

6 1 14021664 SMP 0.5 0.5 As Received TI Z'
7 1 1402166-7 SMP 0.5 0.5 As Received TI

a 1 1402166-8 SMP 0.5 0.5 As Received T1

9 1 1402166.9 SMP 0.5 0.5 As Received T1I

10 1 1402166-10 SMP 0.5 0.5 As Received T1
11 1 1402166-11 SLP 0.5 0.5 As Received T1I

12 1 1402166-12 SMP 0.5 0.5 As Received T1
13 1 1402166-13 SMP 0.5 0.5 As Received T1
14 1 1402166-14 SMP 0.5 0.5 As Received T1

15 1 1402166-15 SMP 0.5 0.5 As Received . TI

16 1 AS140215-2M MB 0.5 0.5 As Received T1
17 1 AS140215.2P MB 0.5 0.5 As Received Ti
18 1 AS140215-2 LCS 0.5 0.5 As Received S1,T1

19 1 AS140215-2 LCSO 0.5 0.5 As Received S1,T1

-,,

Pab* 1 of 2 UISO Bench Sheet
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ALS Envlmental - FC
Radiochemistry P@*Worksheet

PeBatch: Ml4 3 2 -

Prep Procedure: UISO I Reviewed By: cas 0 Review Date: 2/17/2014

Non-Routine Pre-Treatment? Ul/ N Batch: CC ONME.ViJSRe-Prep? Y Batch: N , V. Prep QASS I NCR? Y I(0 r.,i t, v:\

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Eihart Balance:

Prep SOP: NONE Prep Date: 2/15/2014 Balance:
Matrix Class: solid Prep Dept: AP

SampiPrep j Labil) QC IDish I[nit Alq Fin Alq Prep Basis I#of Filters Micro Ini Micro Date Standards jPrep Notes
Num Num Type No. sample Ismple I

Comments
IFilters consist of 4" circles that were cut in half. One half was aliquotted into a pro-weighed beaker and weighed. The matrix MB (MMB), LCS, and LCSD (due to limited volume) were created using client provided blank
flters. The reagent MB (PMB) was created using an ALS blank filter. All samples were spikeditraced and muffled at 600C. After muffling, the beakers were re-weighed to determine sample ash weight. Samples were
Itransferred and digested using 15mL each HCI and HNO3, and 5mL HF. Further prep proceeded per SOP 778.

Spiked By- Tambrae Elhart Date: 2/1512014

Witnessed By: Emily R. Lyons Date: 2/15/2014

Soln # Nuclide SolnID Prep Conc Units Prep Date Aliquot Units Pipet ID

T1 U-232 914.4095.46 18.916 DPM/ml 02115/14 0.25 ml AW016

I - . . I... .... .... .. . .... , - .. .. ..
Soln # Nuclide SolnID Prep Cone Units Prep Date Aliquot Units Pipet ID

S1
$1
S1

U-234 843.3610.100
U-235 843.3610.100
U-238 843.3610.100

19.608
0.937

20.357

DPM/ml

DPMImI
Dp/mfrr

02115/14 025 rd
02)15/14 0.25 ml
02)15)14 0.25 ml

AW016
AW016
AW016

Pd 2 of 2
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AlRadiochemistry P rksheet e BALS Envift ental -- FC * WO.PrepAa N JA.i;•~~i....•

Prep Procedure: UISO Prep Batch Not ValidatedH!! Reviewed By: Review Date:

Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart A Balance:
Prep SOP: NONE Prep Date: 2/15/2014 Balance:

Matrix Class: solid Prep Dept: AP

ISamp Prep LabiD) QCQ Dish lnintAl~q Fin Aiq Prep Basis N of Filters Micro IinN Micro Date Standards Pe oe

Numn Mum Type sample sample IPe oe
1 1 1402166-I SMP 0.5 0.5 As Received TI

2 1 1402166-2 SMP 0.5 0.5 As Received Ti

3 1 1402166-3 SMP 0.5 0.5 As Received Ti

4 1 1402166-4 SMP 0.5 0.5 As Received TI

5 1 1402166.5 SUP 0.5 0.5 As Received TI

6 1 1402166-6 SUP 0.5 0.5 As Received TI

7 1 1402166-7 SMP 0.5 0.5 As Received TI

8 1 1402166-8 SMP 0.5 0.5 As Received TI

9 1 1402166-9 SUP 0.5 0.5 As Received TI

10 1 1402166-10 SMP 0.5 0.5 As Received TI

11 1 1402166-11 SMP 0.5 0.5 As Received TI

12 1 1402166-12 SMP 0.5 0.5 As Received TI

13 1 1402166-13 SMP 0.5 0.5 As Received T1

14 1 1402166-14 SMP 0.5 0.5 As Received Ti

15 1 1402166-15 SMP 0.5 0.5 As Received TI

16 1 A5140215-2M MB 1 1 As Received L.q II T1

17 1 A$140215.2P M8 1 1 As Received £-)'k T1

18 1 AS140215-2 LCS I I As Received LL/ ý ." SI 1T

19 1 AS1402t5-2 LCSD I I As Received fl, g 51j"

Pa6V 1 of 2 UISO Bench Sheet ALS Environmental - FC Supersedes:

Date Printed: 2/15/2014 8:24 LIMS Version: 6.694



ALS Envienental - FC
Radiochemistry PrdWorksheet

Prep 1*ch; A$

Prep Procedure: ulso I Prep Batch Not Validated!!! Reviewed By. Review Date:

Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart le Balance:

Prep SOP: NONE Prep Date: 2/15/2014 Balance:

Matrix Class: solid Prep Dept: AP

I~ rpýPrep LabiD) QCe Dish hIlt Atq Fin Alq Prep Basis # of Filters Micro nit Micro Date Standards Prep Notes

NI Typ No. pl I
Comments
IFilters consist of 4" circles that were cut In half. One half was allquotted Into a pre-weighed beaker and weighed. The matrix MB (MMB), LCS, and LCSD (due to limited volume) were created using client provided blank
filters. The reagent MB (PMB) was created using an ALS blank filter. All samples were spikedltraced and muffled at 600C. After muffling, the beakers were re-weighed to determine sample ash weighL Samples were
transferred and digested using t5mL each HCI and HNO3, and 5mL HF. Further prep proceeded per SOP 778.- , .,, )~ Ji .. ,,

Spiked By:

Witnessed By: CL.,

Date: h5I

DateV ' I

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

Soln # Nuclide SolnID Prep Conc Units Prep Date Aliquot Units Pipet ID

T1 U-232 914.4095.46 18.916 DPM/mi 02/15/14 0.25 ml AW016

Soln # Nuclide SoInlD Prep Cone Units Prep Date Aliquot Units Pipet ID

SI

I 1
U-234 843.3610.100
U-235 843.3610.100
U-238 843.3610.100

19.608
0.937

20.357

DPWMrn
DPMftrd
DPM/ml

02/15/14 0.25
02/15/14 0.25
02/15/14 0.25

ml
ml

ml

AW016
AW016
AW016

CC, 6 -,ýO- H

-.4
tJl

0
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Sample Condition Form (Solids)

Analvst: //M
Analysis Date: I/5j Method:Pe0

_ _ _ _Sample Condition (Visual Appearanciof Analysis Aliquot at Time of Prep)
Work Sample Dry/Wet/
Order ID Moist Texture Remarks

4 4 4. *-4-I 4 4

IC

Sii -_

) --
_______ Jk~f

__~~~~~~,_..__ _ __ __ _ __--_ __-J~

I:\Oprtns\RAD\FORMS\sam pie condition form (solids)
76 of 113



1402166 Filter Weight Spreadsheet

Sample Beaker Beaker, Watch BeakerWatch Glass, Beaker, Watch Glass, Net Filter Net Ash
ID ID glass wt (g) Filter Wt (g) Ashed Filter Wt (g) Wt (g) Wt (g)

1402166-1 494 84.793 85.1889 84.796 0.3959 0.003
1402166-2 485 87.4732 87.8715 87.4743 0.3983 0.0011
1402166-3 512 92.0269 92.4166 92.027 0.3897 0.0001
1402166-4 502 87.7408 88.1505 87.7413 0.4097 0.0005
1402166-5 516 84.9978 85.7738 84.9978 0.776 0
1402166-6 476 86.2004 86.5907 86.2008 0.3903 0.0004
1402166-7 499 88.8705 89.2555 88.8718 0.385 0.0013
1402166-8 LL315 76.2043 76.5996 76.2043 0.3953 0
1402166-9 907 90.84 91.2223 90.8402 0.3823 0.0002
1402166-10 LL353 75.2641 75.6522 75.2649 0.3881 0.0008
1402166-11 514 92.734 93.137 92.7341 0.403 0.0001
1402166-12 LL336 77.01 77.4069 77.02 0.3969 0.01
1402166-13 LL347 78.5475 78.9391 78.5478 0.3916 0.0003
1402166-14 482 92.7773 93.1545 92.7775 0.3772 0.0002
1402166-15 LL436 86.1274 86.5532 86.1276 0.4258 0.0002

Balance: 27
Note: Prior to aliquotting, the filters were cut in half. Only one half of the filter was placed into the weighed

beaker, spiked/traced, and muffled. Following muffling, the beaker/filter was reweighed to determine
ash weight.

-4



Batch: P lS L l10--t " -2A |

W U Solid

Reagent Lot#
Conc. Hydrochloric Acid 0000058916

Conc. Nitric Acid 0000046694
Conc. Hydrofluoric Acid 0000061467

Boric Acid J23624
Iron Carrier 96344, 0000043374

Ammonium Hydroxide 0000036215
9N Hydrochloric Acid 0000058916
Polyethylene Glycol 10172053

Sodium Nitrite 0000023153
Methanol DJ459

1 x8 Anion Exchange Resin MKBK3092V
Ammonium Iodide F05Z019

0.5N Hydrochloric Acid 0000058916
100023965.0000035561

r

Ascorbic Acid
Lanthanum Carrier D000058916, H04599

Safranine 1211310
Titanium Chloride D04Z008

3N Hydrofluoric Acid 0000061467 i

U Liquid

Reagent Lot #
Conc. Hydrochloric Acid 0000058916

Iron Carrier 96344, 0000043374
Ammonium Hydroxide 0000036215
9N Hydrochloric Acid 0000058916
Polyethylene Glycol 10172053

Sodium Nitrite 0000023153
Methanol DJ459

1 x8 Anion Exchange Resin MKBK3092V
Ammonium Iodide F05Z019

0.5N Hydrochloric Acid 0000058916
Conc. Nitric Acid 0000046694

Ascorbic Acid )00023965.0000035561
Lanthanum Carrier 000058916, H04599

Safranine 1211310
Titanium Chloride D04Z008

3N Hydrofluoric Acid 0000061467
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100
PROJECT-. 7~L3~. 2LIOJc~ {)-;3~ Notebook No. -- UID

- Cdntinued From Page

Prepare I' Iaworki, JdfI! iI

1. Density of I Mv 140,1)O, lot # Y- I ý 6) '1 -
Mass of l00rL vol. flask: La1l Balance # Q
Mass of flask & OOzmL acid: L Balance# -La
Net Mass:
Density: . 0 1A•a6,4, L

I -

2. Mass of 4 3,3•1.0 SL transferred:
Mass of open empty nalgene: 2 .. ,q 3'W Balance# j i!
Mass of nalgene & standard: IM.LqY S Balance# Q,
Net mass of standard transferred: - Balance# -ALA

3. Dilute to final volume:
Mass of nalgene, standard, & diluent: 1001.0I k Balance# id•,•Mass of empty nalgene (fr'om above):-.4Y,4Y Balance# I'• S ::

Net mass of new dilution: Balance# AlPr

4. Final activity calculation:

*(.U-. .E-( 1.,).

c u-9AP. : 3•. / 9, olfMstM:I.
1, 0.."

I 1 1 1 9 \ j I III I I I II I ; I I .I I I

F
Stnd I0: 843.3610.100

Description: U-238
•-• Exairation: 8/4/2012
L Activity:. 20.36 dDm/mL

I~ f I I

2s Uncertainty: 0.12 dpm/mL
Ref. Date: 8/1/i.T j1

Ref Time: WA Ur 7
Prep Date: 8/3/2011 Prep by:

Matrbn/Comp. 1M HNO3
Haff Life (y): 4.47E+09 4

IAnalIY••is Initials Expiration Date
-2LI 1 71- ~ I i

:Iz
TE

I

I I I I I Continued on Page

40
Date

Date

Read and Understood By

/0 ///1i
DateSigned l Signed U

8W0of 113



56
PROJECT

Notebook NO. 3 ~ 0
- Continued Fromn Page

I I I

4:,7 crv
D ~- 146

.-11K-D,
-~V

F .u1

J--,i

Read and Understood By

71 st h1 Daft
L
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Standicard Reterenhce Material 4321C
*:Nat.Lral Urnu aiactiviy Standard.--'

Thsmo Shndard PSlY enc~amoists Of i soltion Qf a ksed~ nd erifleo quanttryafxdacdaatve =ldtrari -239, uranium-235, and mraium-234 jj EL suitablystb ndh ogeu zar.Its
* .. ' ifetnded"Pak forwi~y r h&e.Calibratio of kn~mrmne thale arý We leciv~ ardjW h

Rntzgfaioeia p tdu~we TheVolian, whose sfim Sedaesione
f.. in a * -ýea6*d*;ý M34 NIST b=ýiiap-is moule (see Nni")* ... _-' K-.. - --' - .- ` T

S. .. . .P90 EST,'.! Ab

.A. 
-Wdd rot%

.64' 4W *. 0

N~~~rva*~~~ WrMd r ap A i

acAi -MT.M .. . . .. . . .. . . .. . . .. . .

A.:er zu o bblioua-1u-.. a

pme AhP]~a ibe~ au stenry itse Wi tln ihl6 idr S o~' ~4 b y6 Sde

S- ..

Thi .t~. Prep y~ o~sR a Uralr hat= `Cg? ::

N o v e m b e 1 9 9 ..~ ~ . . X -

t . , W S .~146~ Seivr zaea D vs

phs*a odz*. Rdbn DVm - -T

j-.

embu Ma*liA*.299
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I
21.Ta4~lV . Prop~te $~ 4321C

* .. °- . °

cehime-A

-A km' . .- '

~~S 4. RAV*'
¼.

source dscr~tou J[:ý Liqud i flnýcseaied 5 MlL; NIT bzir~iliaata whpoule (see #t )
Soluton oomppstido 10m 1tt bil9 =s ~xe of solutio

I
i

I

ma..

"-"4j'c,'.a.,83 of 113.. .



Table 2 ,~ft t .... . -. . .4

::" ..Table 2 " "~ nt vluto fort" "si 'c "tyfo "~~42

I).

~. ~

Relaiye standard
Assesmett ntiui c

-Typ! masic acUdiityofl

Isotopic mwrlao Awini SRM 960; t~nan atdltrai
Ideviation of thei mean fo r reý1cati asaefoei o

-Isotopic tra~m= a~tom- htiou i SRM 960,standard.

2devite pfema o iab-~A 0

~soopi.1 12,atom, #ation in SRM-960- s~ndazd
-::3 n~gsipc

3 eitinQthe 2enf~rpit assetoora. 0 3`

4.6 Halflfý,df c0U'sh a id~~ q0 11 half m'e :..'. ~ 0.4
~ .7..~ ... .~2* 5

::A ;' .0.24:

bumimSftd I t. ____90_MO

____________________________B 0Q 2003*~. ;i

2**b M

AT, P qe.

RB~a1 t1nndc

A3I...

ilia..2 

:

. 2. ;Z

.. . . ... . 2** . ~ .4.~: . .U

•,• .:.-, -...

:. 2..•'

• . •. -

• .. ...'.• .

-.2.

...... o

4% .
~ ~

~2

'..u: ... ~'

OLU .. ,

:.•:.• •.'~~~~~ ~~~~~ ~~~ ~~~. . ...- ,... ................. :,.- ,....-.-....:.-'......... -.. • . ,. ., -.. . ... . .. :. . '. . .. . • . .

• s o . .; . . ... .. .r .... - . , . : . . ... .. ... . '....• . ,. . : . 2. ,. . ,4.*; . - . -S.-.. . , . - . -. ,... -. . " • ,., :. " , , , - ..-. " ,., . . . • .• . - . . ., . . .- : . .. • . - ; ..,, . " • • ,

2.-.:.- _- .. R 4• m •T.,-.. . . . . .. '.,.. ,. ... "• .- ,. . '... , . ... .. " -: ,,' ". .. " .. . , ,:.

.• .2 A q .- ".., ,y-,.
.84-of.113
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I .h'i cm 0454 t 
q 4i, the~.

haMixhaPD-
. m.j~e lm# . ~~~i~VJ:Teiys te

indarac etat~c0 at, ac

Mhe cobind stan 4ucarIaiW1iri mnfipi ya: ve8 g *ý 2hsa ti bte

~in~fttB5 DA "eI of oofidenme

N4oth 3. nestt orWmtli.tY LiBwa tiin

Note, 4. The q.,dq tlt fOta.f~ htO. ý Fw AP~t~

770..ýV 9 -m ai&:

4. ~B4 ftor . .11 .~L6.,4 ..

'. **2, - L -; . . lbý - . .

hv

-N Mý* osd~miI*if f zfdr mi& -Sa

~A
................4.............~ SC1?~OL~J..

dN~ .T. -eft

Briedikan. La)dmt~tyt2{)O.N Rbft to. .b~~wea~
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C)46 Project
Continued from Page

--4

5

I I'' ' ' '' ' I I -I Ir J I I I I I. I 1
Prepare a working dilution of 3q, 36161-04. .. ..
1. Density of U/••L001, lot # 9 O0000L- :tl•

Mass of IOOmL vol. flask: - Y,, i, Balance #

Masý of flask & I OOmL acid: 1l , 6 I Balance#
Net Mass: 311
Density: 1 'Lýý

5

2. Mass of 29 6. .. ,' transferred:
Mass of open empty nalgene:
Mass of nalgene & standard:
Net mass. of standard transferred:

Balance# I ...
-) Balance#
• Balance#

3. Dilute to finalyvolume-.:
Ma~fnaleenstndard,&-dib ent A Balance# 2L

Mass of empty nalgene (from above)-: Y Balance# L ..
Net mass of new dil.faun.tio. .n: . Balance# A40;

- 11

4. Final activity calculation:

S I I:. I It I :l~ I • i . "/ ' ) l I I I' ! ....' i'f
--. 4-

II I ~i4#,UdlLl

Stnd ID:..914.4095.46

Description: U-232 "_._"_"
Expiration: 10/29/2014 Re'erifflc"on

Activity: 19.64 dpmlmL Analysis Date Initials Expiration.Date

2s Uncertainty: 0.96 dpm/mL
...Ref. Date: 5127/2010 __...

Ref Time: N/A .. •.... .
Prep Date: 1012212013 Prep by: TE ..... _....... .. __

MatdrixComp. I M HN03
Half Lfe (y): 6.89.E01p

•I [ i j [ • l-[ l• [ l [
I

Continued on Page
I~~ ~ - I - I

-x 244j
Date Signed DateSigned

Signed
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I 1i .Eckert& Ziegler
Analytics.

P 1380 Seaboard Industrial Blvd.
Atlantal Georgia 30318
Tel 404-3S2.8677
Fax404-352,2B377
www.analyticslnc.com

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

83306-307
U-232 5 rn L iqudd in ame Sealed V-al

C4&s~toer. AM.S Laboratory O~ro= /FPart Conina
P.O. No: 7355 Q4-2810, Item 1

Thi& standard radionudcidecsurce was prepared g arerofyfrom a m~aster solutiort calibrated by Eckert &
Ziegleri~llti5* m a geruman~minmgamma spectrome er syst m. Radirmdlda'mj and caibrratltm wrem
phecke~d wt emaa am spctmte Btn mme rmdear decAW. rate and redwemcs date for tbis
sawsd am~ gmver below. Ecet& wgeAnlytic~s zoniwmai~n tamlity to thea Xafioru4 krsfide of
StazdArds and Tecbman g through a. easaresents Assuraince Program as descri-bed: ietDMC.Reguatory

~uide 4.15, Revision I, PebIxy 1979. andicozrlirewiliN`N4.3-195 ~aebhyf a oalvg
Sources to NIP'3iaaceitdb h Healt Ph s rics aty (,' mv ar thef prd ctofX 4r-aoeab le

-_sources, and 01isesovice was producd in accordance with the EPS aceredlitaIrnreqcidrezelts. -utmesaay-
reort ary canceras with the a eitadoapro~gra to ohw .15 Se P.wa~13016311 D ym~adisontld. Sto.4

M c ean VA 33101.l I ' • 1 l:l:.. . lll•l• l" •lll•:

I
%

.Activity RdezinesOeMs
Isotope MDmays- (BO~ CIL(30P

'U-BB 2.617B+04 4.682E400 . . 4.9 0721

*Uma~et~ U.ddiuq~znd~zmcm~de, k 9.9..1 Tsd=m1Not. 120, OatiaheSm far EvWUIDSg w4 alu~

Imuite -impurihes (other than decayproducts) ý0.1%. 5.914 89g IN EN0f3 saolU*e ca-4e frie

Socarce Prepared kyr
W.ý Maqa, Radiotzbenisit

QAApprave*.
J.D. MaCorvuy, ~AManaqetAJ±e~ate

Date. S/r7 tie6

z

I
Vingie, Isotope Cerffloate. Rev 1 92/2W009

4 Corporate Office

24937 Avenue Tibbitts Valencia. Caibomia 91355

Laboratory
13QO Sealioard Industrial Blvd. Atldan.. Georgia, 30318
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Calibration Da a Summary
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Monday, February 24, 2014

3:28:29 PM

RESULTS FLAGS LCL LWL UWL UCL
Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency

Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM
Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402166-1 SMP AS140215-2 UISO 13a C14021013 2/10/2014 30.84 Pass 30.25 30.78 32.90 33.43

Spectrum #1 AS140215-2UR B14021013 2/10/2014 0.3870 Pass 0.0000 0.0498 0.4998 0.7500

2/21/2014 C14021013 2/10/2014 5549.7 Pass 5486.2 5496.2 5576.2 5586.2

1402166-2 SMP AS140215-2 UISO 14a C14021014 2/10/2014 28.44 Pass 27.48 27.98 29.88 30.38

Spectrum #1 AS140215-2UR B14021014 2/10/2014 0.3470 Pass 0.0000 0.0498 0.4998 0.7500

2/21/2014 C14021014 2/10/2014 5569.7 Pass 5503.7 5513.7 5593.7 5603.7

1402166-3 SMP AS140215-2 UISO 16a C14021016 2/10/2014 29.83 Pass 27.91 28.41 30.35 30.85

Spectrum #1 AS140215-2UR B14021016 2/10/2014 0.3160 Pass 0.0000 0.0498 0.4998 0.7500

2/21/2014 C14021016 2/10/2014 5549.7 Pass 5497.9 5507.9 5587.9 5597.9

1402166-4 SMP AS140215-2 UISO 25 C14021025 2/10/2014 29.18 Pass 26.95 27.42 29.32 29.79

Spectrum #1 AS140215-2UR B14021025 2/10/2014 0.4650 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021025 2/10/2014 5557.7 Pass 5496.0 5506.0 5586.0 5596.0

1402166-5 SMP AS140215-2 UISO 26 C14021026 2/10/2014 30.73 Pass 29.40 29.92 31.98 32.50

Spectrum #1 AS140215-2UR B14021026 2/10/2014 0.4800 Pass 0.0000 0.0498 0.4998 0.7500

2/21/2014 C14021026 2/10/2014 5546.0 Pass 5496.0 5506.0 5586.0 5596.0

1402166-6 SMP AS140215-2 UISO 29 C14021029 2/10/2014 27.70 Warning 27.50 27.99 29.92 30.40

Spectrum #1 AS140215-2UR B14021029 2/10/2014 0.3910 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021029 2/10/2014 5557.7 Pass 5486.0 5496.0 5576.0 5586.0

1402166-7 SMP AS140215-2 UISO 30 C14021030 2/10/2014 28.09 Pass 26.99 27.46 29.36 29.83

Spectrum #1 AS140215-2UR B14021030 2/10/2014 0.4190 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021030 2/10/2014 5546.0 Pass 5514.0 5524.0 5604.0 5614.0

1402166-8 SMP AS140215-2 UISO 31 C14021031 2/10/2014 29.21 Pass 28.09 28.58 30.56 31.05

Spectrum #1 AS140215-2UR B14021031 2/10/2014 0.3950 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021031 2/10/2014 5557.7 Pass 5496.0 5506.0 5586.0 5596.0

1402166-9 SMP AS140215-2 UISO 32 C14021032 2/10/2014 29.03 Pass 27.66 28.16 30.08 30.58

Spectrum #1 AS140215-2UR B14021032 2/10/2014 0.3190 Pass 0.0000 0.0500 0.5000 0.7500

2/21/2014 C14021032 2/10/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

Data Package ID: UR1402166-1

Abbreviations: Eff - Efficiency Bkg - Background LCL - Lower Control Limit UWL - Upper Warning Limit

Egy -Energy CPM -Counts per Minute LWL - Lower Waming Limit UCL - Upper Control Limit CI -The Analysis Date exceeds the Calibration Date by more than 14 days.

Ote Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Calibration Dat a Summary
Laboratory Name: ALS Environmental - FC

PAl Work Order: 1402166

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Monday, February 24, 2014

3:28:29 PM

RESULTS FLAGS LCL LWL UWL UCL
Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency

Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM
Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402166-10 SMP AS140215-2 UISO 43 C14021043 2/10/2014 32.34 Pass 30.49 31.03 33.15 33.69

Spectrum #1 AS140215-2UR B14021043 2/10/2014 0.4360 Pass 0.0000 0.0498 0.4998 0.7500

2/21/2014 C14021043 2/10/2014 5567.7 Pass 5496.0 5506.0 5586.0 5596.0

1402166-11 SMP AS140215-2 UISO. 45 C14021045 2/10/2014 31.65 Pass 30.63 31.18 33.30 33.85

Spectrum #1 AS140215-2UR B14021045 2/10/2014 0.4130 Pass 0.0000 0.0498 0.4998 0.7500

2/21/2014 C14021045 2/10/2014 5546.0 Pass 5496.0 5506.0 5586.0 5596.0

1402166-12 SMP AS140215-2 UISO 46 C14021046 2/10/2014 30.58 Pass 29.63 30.16 32.22 32.75

Spectrum #1 AS140215-2UR B14021046 2/10/2014 0.3270 Pass 0.0000 0.0498 0.4998 0.7500

2/21/2014 C14021046 2/10/2014 5543.9 Pass 5505.8 5515.8 5595.8 5605.8

1402166-13 SMP AS140215-2 UISO 47 C14021047 2/10/2014 30.42 Warning 30.32 30.87 32.97 33.52

Spectrum #1 AS140215-2UR B14021047 2/10/2014 0.3520 Pass 0.0000 0.0498 0.4998 0.7500

2/21/2014 C14021047 2/10/2014 5557.7 Pass 5507.7 5517.7 5597.7 5607.7

1402166-14 SMP AS140215-2 UISO 81 C14021881 2/18/2014 30.83 Pass 29.34 29.86 31.89 32.42

Spectrum #1 AS140215-2UR B14021881 2/18/2014 0.1050 Pass 0.0000 0.0500 0.5000 0.7500

2/22/2014 C14021881 2/18/2014 5553.6 Pass 5505.8 5515.8 5595.8 5605.8

1402166-15 SMP AS140215-2 UISO 82 C14021882 2/18/2014 30.65 Pass 29.85 30.38 32.46 32.99

Spectrum #1 AS140215-2UR B14021882 2/18/2014 0.0990 Pass 0.0000 0.0500 0.5000 0.7500

2/22/2014 C14021882 2/18/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

AS140215-2M MB AS140215-2 UISO 83 C14021883 2/18/2014 31.20 Pass 29.72 30.25 32.31 32.84

Spectrum #1 AS140215-2UR B14021883 2/18/2014 0.1290 Pass 0.0000 0.0500 0.5000 0.7500

2/22/2014 C14021883 2/18/2014 5557.7 Pass 5505.8 5515.8 5595.8 5605.8

AS140215-2P MB AS140215-2 UlSO 84 C14021884 2/18/2014 30.40 Pass 28.92 29.44 31.44 31.96

Spectrum #1 AS140215-2UR B14021884 2/1812014 0.1410 Pass 0.0000 0.0500 0.5000 0.7500

2/22/2014 C14021884 2/18/2014 5555.8 Pass 5493.9 5503.9 5583.9 5593.9

AS140215-2 LCS AS140215-2 UISO 85 C14021885 2/18/2014 30.11 Pass 28.78 29.30 31.30 31.82

Spectrum #1 AS140215-2UR B14021885 2/18/2014 0.1040 Pass 0.0000 0.0500 0.5000 0.7500

2/22/2014 C14021885 2118/2014 5543.9 Pass 5496.0 5506.0 5586.0 5596.0

Data Package ID: UR1402166-1

Abbreviations: Eff- Efficiency Bkg - Background LCL - Lower Control Limit UWL - Upper Warning Limit

Egy - Energy CPM - Counts per Minute LWL - Lower Warning Limit UCL - Upper Control Limit Cl - The Analysis Date exceeds the Calibration Date by more than 14 days.

Ote Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Calibration DatSummary
0

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402166

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Monday, February 24, 2014

3:28:29 PM

RESULTS FLAGS LCL LWL UWL UCL
Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency

Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM
Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

AS140215-2 LCSD AS140215-2 UISO 86 C14021886 2/18/2014 30.61 Pass 28.91 29.42 31.42 31.94

Spectrum #1 AS140215-2UR B14021886 2/18/2014 0.1000 Pass 0.0000 0.0500 0.5000 0.7500

2/22/2014 C14021886 2/18/2014 5546.0 Pass 5505.8 1 5515.8 5595.8 5605.8

Data Package ID: UR1402166-1

Abbreviations: Eff - Efficiency

Egy - Energy

Bkg - Background

CPM - Counts per Minute

LCL - Lower Control Limit

LWL - Lower Warning Limit

UWL - Upper Warning Limit

UCL - Upper Control Limit CI - The Analysis Date exceeds the Calibration Date by more than 14 days.

Ote Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Alpha Spec Calibration Source Re-Certification

Recalbratton performed by Isotope Pdoducts Laborotns"

P o .... 19o 0

Planch.1 Las:

Rec.abr.a.d on: 10115/2013

Recon-d b ALS on: 10/1812013

V.aluet -ro, o t.
8

I
Souro. iD: 92MLX223027

Total AGWoty. 37452 do. t
R.1 Dat.: 10115/2013

Nudde Act SBq) Act (dpm) , .a54.l-o. Decay Correcld

U-234: 49.54 2972ý8 2.48E-06 2972.40 dpm

U-235: 1.09 806 7.04E-08 36.58 dpm

Am-241: 11.79 707,4ý 432.17 707.38 dpm

TOTAL 3745.36 dpm

Efficency Detri lnal PAon WDwtsco S [IotD

Source Saenl# PA 9) Seqotentttil iCount Date
0o0. dimo Know Dateto

(,), Toffl opon dpm efficiency
Am-241 U-234 U-235

net. . ..... .... Ie l
1.) 1 T , . dm w-q

92MIX223027 190 07-19-103-;q 10/21113 7088 32739 1135

Souce I ttirough 8 Gc"vt daelenoimt~on

21001 1 j87.43 3746.30 31.70%

o D ietecto A.41Am-241 U-234 U-235 Combined

92MOXW203028 182 97-19-1034i- 10/21113 13643 81484 2680 2100 '! 31.70% 1220.49 7343.29 33 6806.10
r2MX,2203028 183 97-18-103-Wt: 10/21/13 15830 150715 4155 2100 D 31.70% 1426.59 14123.086 158924.09

92MIX2203024 184 97-19-104,:1 10/21/13 71764 74298 2052 2100 3 .70% 6417.33 6685.&8 1 92 13347.94

92MIX2203021 185 97-19-103-04 10/21/13 22944 62381 2198 2100 31.70% 2067.70 88M21.74 1 08 787.,52

92MLX2203025 ISO 91-19-103-OS 10/21113 103302 124917 3425 2100 . 3~ .70% 9306.51 11121ffY'A4 96 20878.61
92MV,,203022 187 07-19-103-.6M 10/21,3 78934 8440 2348 23100 3 1.70% 7113.48 7614.19 2 .69 1483..38

21M1(2203023 188 97-19.103.,.0.7jki 10/21/13 485 71782 1847 2100 31.70% 4153.15 G4U7.1S I A46 10788.78

82MD(2203029 189 07-19-103-0Mi. 10/21/13 34624 218010 6721 2100 . 31.70% 3130.29 19647A7 .69 23373.48

Efflolency Vertfrcato I l

An-241 U-234 U-235 C 9u : Detectr
SouroSoat PA ID Soqoont6 CouW Date netctn notcos net n dur(o) , Tolopo Knownds don fficncy FLAG

92MIX223027 190 91-19-103.04 10/21113 7807 32933 1155 2100 I 1107.00 3745.38 31.96% 0? PASS

Iata - m" oe- .lfl a-..
CoMlWznd Combrned PDrent . W6 5%

il Oboered Corffied Difference f qenrod

So-rcei.W PA ID Sequential # [' dpm dpm. % aIe?

92MX32203026 182 97-19-103-04i!' 880.10 "88M5.90 -0.9%

92MDX2203028 183 07-19-103-0•2jr 15924.09 1590.04 .0.47% Yes

92M0(2203024 184 97-19-103-0)'7 13347.94 13833.39 -1.37% Yes

82M1X2203121 185 971-10•0•- 1 7687.52 8170.91 .3.47%

92MIX2203025 ISO 8l9.I0-0:' 20875.81 21020.88 -.009% Yes'.

22Mtx2203o2 187 97. I- I3.o 149390.36 151963 -248%

02MIX2203023 188 97A9] , 1078a.75 1074410 0.40% es

92MIX2203029 1809 97-19.103-081 23373.45 23W08.79 -1,00% Yes

Reflrence U-234 U-235 An-241 Am-241
Date U-I (8q) (dpm) U-236 (5q) (dpm)) (60 (dpm)

s/l/2003 24.10 7446.00 2.43 145.74 21.43 1285.80

5/1/2003 30.30 14358.00 4.20 252.00 23.55 1413.00

511/2003 1940 7194.00 1.93 115.58 108.00 8360.00

4/1)2003 01.00 6080.00 120 75.84 34.50 2070.00

4/1/2003 .00 12180.00 3.41 204.72 146.40 8784.00

4/1/2003 32.90 7974.00 3.17 189.96 121.30 7278.00

4/1/2003 07.10 6428.00 0.83 58.54 73.26 4335.80

5/112003 .80 20088.00 8.55 393.18 53.02 3181.20

NQt).I[L F(pq t,±Qv1

IolZZ/,3
0
-3



• "Eckert & Ziegler
Isotope Products

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661.309.1010
Fax 661.257.8303

40GQ

Qc~Iexe67(h~i

CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide:

Radionuclide:
Half-life (U-234):
Half-life (U-235):
Half-life (Am-241):

Contained Radioacti
U-234:
U-235:

U-234.......... I. .... ... ..... ..... .... ... . .

Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.01 1)E+08 years
432.17 ± 0.66 years

vity:
1.339 nCi, 49.54
0.02954 nCi, 1.093

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

ALS LABORATORY.. ......... ........ .................. ....................... ................. ........I ..... ....
I-L; 3590 1 R55b76
*SOURCE-RECAL-STD

15-Oct-13 12:00 PST
92MIX223027

Bq
Bq

Am-241:
Total Activity:

0.3187 nCi, 11.79
1.687 nCi, 62.42

Bq
Bq

Physical Description:
A. Capsule type:
B. Nature of active deposit:
C. Active diametertvolume:
D. Backing:
E. Cover:

Disk (22 mm OD x 0.79 mm THK)
Electrodeposited and diffusion bonded oxide
19 mm
Stainless steel
None

... ....... .

# dioimpurities:

Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in May 2001.

Uncertainty of Measurement:
- --- A-ýType-A-(random-uncertainty.

B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

± U.~ 0 o
± 3.0 %
+ 0.0 %
+ 3.0 %

Notes:
See reverse side for leak test(s) performed on this source.
IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

-~ ~ ~ ~ -N Mtns(srNGR 0- ej ooe o
Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 1893 W/min in 2n on 20-Sep-13.

ý'ualitCo rl

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

2- -Ocr- rk
Date IPL Ref. No.: 987-28

ISO 9001 CERTIFIED

Industrial Gauging Laboratory 95 of 113
1800 North Keystone Street Burbank, California 91504



40 Isotope Products
ILaboratories

0 An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309.1010
Fax 661.257.8303

VC-CibW 01 21113

a:6f I82w &P_

............. CERTIFICATE OF.CALIBRATION
MIXED ALPHA STANDARD SOURCE

'11' ~

Radionuclide A:
Radionucide D:
Radionuclide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011)E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203026

Contained Radioactivity:
U-234: 3.354 nCi (124.1 Bq)
U-235: 0.06566 nCi (2.429 Bq)

Am-241:
Total Activity:

0.5793 nCi (21.43 Bq)
3.999 nCI (148.0 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
pD. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

kRadioimDunntes: NOt oetermined

*Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1998.

U n- U certainty.of-.M easurem ent . ............ .................A. Ty• andom ncertaintyL

B. Type B (systematic) uncertainty.
C. Uncertainty in aliquot weighing:
u. I-ota un-nce ta-ai tn1h-i 1!.c nce level:

+ n0.0%
± 3.0%
± 0.0%
1±3.1 %

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 4483 cdmin in 27E on 11 Apr 03.I

./ Q uality Control Ddte Signed IPL Ref. No.: 987-7' / Quali Control

Medical Imaging Laboratory
14937 AvenueTibbitts Valencia, California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street 3urbank. California 91504
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4 Isotope Products
Laboratories

. An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309o1010
Fax 661.257.8303

/We-Gx lb4J1111

... CERTIFICATE OF.CALIBRATION"
MIXED ALPHA STANDARD SOURCE

a. d ...... .................... .. ... .................. ..
Radionuclide A: U-234
Radionuclide B: U-235
Radionuclide C: Am-241

Half Life (U-234): (2.454 ± 0.006)E+05 years
Half Life (U-235): (7.037 ± 0.01 1)E+08 years
Half Life (Am-241): 432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:.
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203028

Contained Radioactivity:
U-234: 6.
U-235: 0.

467 nCi (239.3 Bq)
1135 nCi (4.200 Bq)

Am-241:
Total Activity:

0.6366 nCi (23.55 Bq)
7.217 nCi (267.1 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radiolmpurities: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Aug 1992.

-.-.- Unc ertainty-of-M easure ent: . ....- .. .. ........... .- ..... . ...... ........ .......-............

.. ...... . A TypeAt(random) umertainty'- ........... ....
B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing:. + 0.0%
D. Total uncertainty at the 99% confidence level: + 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatoy Guide 4.15).

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 8091 a/min in 21C on 11 Apr 03.
. ............. ..... .. . -•.. . ...---- .. . ........... - - -......... " z•;.s. r .'.• .• • •.-

I1•1 I- kl- . f0"Y 7
f N1 -

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia. California 91355

!SO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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A Isotope Products
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661"309-1010
Fax 661-257-8303

f41-7g? !SY

TION .,,
OURCE

CERTIFICATE OF CALIBRW
MIXED ALPHA STANDARD S

Radio .uc.lde A:
Radionuclide B:
Radionuclide C:
Half Life CU-234):
Half Life (U-235):
Half Life (Am-241):

Contained Radioact
U-234:
U-235:

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

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011 )E+08 years
432.17 ± 0.66 years

ivity:
3.227 nCi (119.4 Bq)

0.05205 nCi (1.926 Bq)

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICS.INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203024

2.866 nCi (106.0 Bq)
6.145 nCi (227.3 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpurties:' Not aetermined

SO Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

. -Uncertainty-of-Measurement. .
. . A. Type A (ranom)..U ncertainty: . ..........

B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
E--. TotaI u-fc rta-inty--at thd-99 0c-fidnee-1 l-1

==. .... 0. +,06%
± 3.0%
± 0.0%
± 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind:assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken: from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 6889 cumin in 2n on 11 Apr 03.

.... ..... .... .. . .. .... -, .••+•=v••- -=:• • •, •- •• .

/ /A~...,II+.., - r r Q .-4
IDI I f KI . 0077f ;'~Ud1*UJ '...UUM SJ* RJ~AU~ tJfl~Afl~t II I -.

ISO 9001 CERTIFIED

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

industrial Gauging Laboratory
800 North Keystone Street Burbank, California 91504

98 of 113



Ve-CýIilbrai&J 101211

/Vf U F,'PtXIsotope Products
I -hi-nrntiri=c

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661.309-1010 4"-." "49 CI' ,
An Eckert& Ziegler Company Fax 661.257.8303 , I&-",. rCoI,14QC•

.CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A- U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234): (2.454 ± 0.006)E+05 years Reference Date: 1-Apr-03 12:00 PST
Half Life (U-235): (7.037 ± 0.011)E+08 years Source No.: 92MIX2203021
Half Life (Am-241): 432.17 ± 0.66 years

Contained Radioactivity:
U-234: 2.731 nCi (101.0 Bq)
U-235: 0.03416 nCi (1.264 Bq)

Am-241:
Total Activity:

0.9325 nCi (34.50 Bq)
3.698 nCi (136.8 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
0. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

u i-aiis :.. .. d ..... .........
............ adimp e .Not determi

*Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

--__Uncertainty-otfMeasurement:• --
A. Type A (random) uncertaintyL:....-..-
.. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

---D-.Totar-oncert ihta-iTalthe-990onfidib--e-n-leve

± 3.1%
± 0.0%
± 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard ReferenceMaterials (As in NRC Regulatory Guide 4.15).
- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 4145 cumin in 2n on 18 Mar 03.

( Quality Control Date Signed IPL Ref Nn : .7-

150 9001 CERTIFIED
Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355
Industrial Gauging Laboratory

1800 North Keystone Street Burbank, California 91504
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4 Isotope Products.
Laboratories

P An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661o309-1010
Fax 661-257-8303

Ve-G-dibra& 10021113

ION ...... 1
E

CERTIFICATE OF CALIBRAT
ALPHA STANDARD SOURC...... ....... .. .............. .... .......... .... ................... ... ................... ....... .------------ ----- --------- ----------------

Radionuclide A:
Radionuclide B:
Radionuclide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011 )E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203025

Contained Radioactivity:
U-234: 5.486 nCi (203.0 Bq)
U-235: 0.09221 nCi (3.412 Bq)

Am-241:
Total Activity:

3.958 nCi (146.4 Bq)
9.536 nCi (352.8 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpurities:

.Method of Calibration:

Not determined

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Aug 1992.

-- • -- n c e rt in ty ~ M e a s re m e n : .......................................... . ...... ......... .. ............................... . .............-' -U•certainty of Measurement)--- t--- ..................... ....... . .
S.ý--A.T-y-pe.A.(random)-uncertalnty; **--.~----------O8-----~--

B. Type B (systematic) uncertainty: ± 3.1%
C. Uncertainty in aliquot weighing: 0+00/0 _0_.-
D. Total uncertainty at the 99% confidence level: + 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 10690 aimin In 27c on 18 Mar 03.

C o Date-Sigazd IP Ref. NG.: 987-2

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

1S0 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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12 -CalL fiat) I/13 2,1New~e)~
[Wf- 20)4&Isotope Products 24937 Avenue Tibbltts

Valencia, California 91355

An Eckert &

Laboratories ATIr 4-, ýc- i $.Tel 661.309-1010 • &c.7i. l
Niegler Company Fax 661.257-8303 J (( fCdQi1U.'Q

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer:
Radionuclide B: U-235 P.O. No.:
Radionuclide C: Am-241 Catalog No.:
Half Life (U-234): (2.454 ± 0.006)E+05 years Reference Date:
Half Life (U1-235): (7.037 ± 0.011 )E+08 years Source No.:
Half Life (Am-241): 432.17 ± 0.66 years

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203022

Contained Radioactivity:
U-234: 3.
U-235: 0.0

592 nCI (132.9 Bq)
8556 nCi (3.166 Bq)

Am-241:
Total Activity:

3.279 nCl (121.3 Bq)
6.957 nCi (257.4 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing: ....

E. Cover.

Disk (22 mm 00 X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radtoimpurlties: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

--- Uncertainty-otMeasurement:---- - - .____.A. Type A_(randpm) nge~rttint:

B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D:-Total uncrfty g9% fid~nceevel:

+ 3.1%
+ 0.0%
± 3.2%

Notes:
- See reverse side '"for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was: taken fro6m "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986..
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 7799 aimin in 27 on 18 Mar 03.

q.

------------ .----- --- -

i' I Onnlit'u flnn~nI IPl Re~f Nti QR7-9T / Ouali Control Date Sioned IPL Ref No: Q87-9

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street. Burbank, California 91.504
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T2eCA ?jbrqlo 10/14113

zIsotope Products
am- •• • - ,;•,,

24937 Avenue Tibbitts
Valencia, California 91355

An Eckert & 2
~Tel 661.309.110l 4al '

iegler Company Fax 661-257.8303

CERTIFICATE OF CALIBRATIJNC - -2

ALPHA STANDARD SOURCE
Radionuclide A: U-23
Radionucide B: U-23
Radionuclide C: Am-;
Half Life (U-234): (2.4,
Half Life (U-235): (7.0:
Half Life (Am-241): 432.

Contained Radioactivity:
U-234: 2.
U-235: 0.0

14
35
241
54 ± 0.006)E+05 years
37 + 0.011 )E+08 years
17 ± 0.66 years

895 nCi (107.1 Bq)
2502 nCi (0.9257 Bq)

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203023

1.953 nCi (72.26 Bq)
4.873 nCi (180.3 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19mm
Stainless steel
None

Radlompuriies:Not determined

* Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

ý---Uncertainty-of-Measurement:---- --.. .

A. -T•ype A,.(rqan dom),.nc~rtia_!nty: .
B.. Type B (systematic) uncertainty:
C.: Uncertainty in aliquot weighing:
D• Total uncedrtinty-atth-e-99-bod6nfidenc -evel:

± 3.1%
± 0.0%
t 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain Implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- NUclear data was tak.en from "Table of Radioactive Isotopes", edited by.Virginia Sh irley, 1986.
- This source has a working life of 2 years.
-This source had a total alpha surface emission rate of 5463 ai/rmin in 2n on 18 Mar 03.

~-~--------~-------~..---------.- ---------------------------------------.- ~~----~-

Y?4&.aA ~Ž~tQj~ / 7-4fsz,---i:~~3 lot1 D f Kl• nQ0717
I 'I -o oAmn.. Sau irE.. W'l Vl.. O -

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia.California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street BurIqank, California 91504
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Ve -C,),l h- 1olMh 3
Isotope Products 2497 Avenue Tibbitts N "'i DIAR

Valencia, California 91355 __z______

Laboratories 1A7.
a ~~~~Tel 661-309-1010LI.LJ-./

& An Eckert& Ziegler Company Fax 661257-8303

CERTIFICATE OF CALIBRATION 10- inj
MIXED ALPHA STANDARD SOURCE...

Radionuclide A. U-234
Radionuclide B: U-235
Radionuclide C: Am-24-1
Half Life (U-234): (2.454 + 0.006)E+05 years
Half Life (U3-235): (7.037 + 0,01 1)E+08 years
Half Life (Am-241): 432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203029

Contained Radioactivity:
U-234: 9.
U-235: 0.1

048 nCi (334.8 Bq)
1771 nCi (6.553 Bq)

Am-241:
Total Activity:

1.433 nCi (53.02 Bq)
10.66 nCl (394.4 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm, OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpurities: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Mar 1998.

---- Uneertainty-of-Mensurement ...-.-......
- _• A,-Tye A(rPa_.oro) unceraint: ..-...

B. Type B (systematic) uncertainty: * 3.0%
C. Uncertainty in aliquot weighing: " __I_ ± 0.0%

-D.-Tota-n--certaity at-the 99% confidence level: :±. 3.0%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurementiassurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a tota .alpha surface emission rate of 11950 acmin in 27 on 11 Apr 03.

&lz

z~~Y4-
/~~ - Oualitv Control. . . 007_7
/- I Ouali Control fPI P=f Kin e QQ7

ISO 9001 CERTIFIED

Medical Imaging Laboratory.
24937 Avenue Tibbitts Valencia,California 91355

IndustrlalGauging Laboratory
1.800 North Keystone Street 8urbankc,California 91504
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AlphaVision v5.3
Analyst: ORTEC

Detector: 13a

[ g A ~ .paSe to coyClbainRpr ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:15:19AM 10/21/2013

Er Calibration: SOURCE 190_10.21.13 (#9)
DW4 tion:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

Calibration

Source Info

Analysis Date: 10/21/2013 10:15:08AM

Calibration Type: Efficiency

Certification Date: 10/15/2013 10:00:00AM

Acquisition

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 8:31:19AM

Live Time: 35.00 min.
Real Time: 35.01 min.

Efficiency Calibration Name: SOURCE 190_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.46% +1- 0.32% TPU(2 sigma)

1~ U - ~ - ~ -.
6400

6000

5600

5200

4800

4400

4000

3800
I 5-

12zuu

2000

1600
1200

800

400

0
. ..• .. .. .

-A234

Am.241

-* t

M ~ - U--

. 2t -4 .1• -1111 I131__1-A61 19! - 51-- 281-__ 311 341 -371
charnels

I I I T 1 I V IT 1 I I ' '
.- .401- 4.31 ,61 ---4,9--

4ethod: Interactive ROI
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Amn-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

1,135.00

32,739.00

7,686.00

32.43

935.40

219.60

JTi /0)21/1))
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MphaVision v5.3
knalyst: ORTEC

)etector: 13a

[. Alh -Secr scp Cairto Reor q ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:15:42AM 10/21/2013

)-SM Calibration: SOURCE 182_10.21.13 (#1)
)d~ltion:

certificate ID: Al RSO#182
'repared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 10:15:34AM

Calibration Type: Efficiency

Certification Date: 5/1/2003 12:00:24PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 9:09:15AM

.ive Time: 35.00 min.
leal Time: 35.03 min.

Efficiency Calibration Name: SOURCE 182_10.21.13

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.17% +/- 0.20% TPU(2 sigma)

16000-

15000

14000-

13000

12000

11000-

10000

9000-
I I

uuuu

5000-
4000
3000

...2000

0

UJ-234

Anw-241

-u 4-

a. - U - - - S - S S• !")1
Al A4 4 1 4 9R1 •111 •S1 •171 Sn4 431 4R1 &Q'

channels

Aethod: Interactive ROI
Ugorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Ani-241

140

176

249

4.40

4.78

5.49

100
153

210

152
190

273

2,689.00
81,484.00

13,543.00

76.83
2,328.11

386.94

?Y-P 101?,)
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kiphaVision v5.3
knalyst: ORTEC

)etector: 13a

ý Alph-Seto cop Caibato Report' ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:39:35AM 10/21/2013

-rilS Calibration: SOURCE 183_10.21.13 (#2)
•)elmltion:

,ertificate ID: A2 RSO#183
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 10:39:26AM

Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 9:48:00AM

.ive Time: 35.00 min.
teal Time: 35.06 min.

Efficiency Calibration Name: SOURCE 183_10.21.13 (

Energy Calibration Equation:

Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.40% +/- 0.15% TPU(2 sigma)

- m U - u rn-u
32000

30000

28000

26000

24000

22000

20000

18000
£ -

1IbUUU

10000

8000
6000
4000

. ..200 8 - .. .. ... .. . .. .

0
21 41if61

LI-234

Arm.241

-a

81 1 n1 131 151l 191 221 251
2. I 31 341 3.1 401 4 3281 311 341 371 401 431 461 491.

channels

lethod: Interactive ROI

•Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152
190

270

4,155.00

156,715.00

15,830.00

118.71
4,477.57

452.29

7J 0 k 1/713
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kiphaVision v5.3
knalyst: ORTEC

)etector: 13a

Alph *-Setocp Cairto ReportI ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
11:08:22AM 10/21/2013

-r8 Calibration: SOURCE 184_10.21.13 (#3)
•)Mmtion:

'ertificate ID: A3 RSO#184
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 11:08:15AM

Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 10:30:47AM

Jve Time: 35.00 min.
teal Time: 35.05 min.

Efficiency Calibration Name: SOURCE 184_10.21.13

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.06% +/- 0.16% TPU(2 sigma)

U -
16000-

15000-

14000 -

13000 -

12000-

11000-

10000-

9000-

uuuU

5000

4000

3000

"..200 -

0 __1 21 41

LI-234 AMW44l

*

m
- . -lmmkq q *. ..................................

m

Ri Rl I nl 131 IRI IQ! 4131 4:31 481 4R1

channels

Aethod: Interactive ROI
•lgorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

2,052.00

74,298.00

71,764.00

58.63

2,122.80

2,050.40
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kdphaVision v5.3
knalyst: ORTEC

)etector: 13a

SAlph -Setocp Calibration Report ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
11:44:30AM 10/21/2013

-rft Calibration: SOURCE 185_10.21.13 (#4)
): tion:

3ertificate ID: A4 RSO#185
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 11:44:23AM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:

kcquisition Start Date: 10/21/2013 11:08:08AM

.ive Time: 35.00 min.
Zeal Time: 35.03 min.

Efficiency Calibration Name: SOURCE 185_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch 2

Efficiency: 30.07% +/- 0.21% TPU(2 sigma)

11000

10000

9000

8000

7000

6000
-'4- 41"

* U-264

Am-.241

U...... ---

-U

3000

2000

1000]..... .o o ... . .- . ..... ... ......... . .

0 1 1
1-~ 24L1 j

- 0 - - - I
R1lt I(" 1 II I I I

t)9 i i 1
Ai 4i Al '4dl q71 f1l 4qj 4R1 A•1

channels
.... •-•=•-..L

4ethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Amn-241

140
176

249

4.40
4.78

5.49

100

153

210

152
190

270

2,198.00
62,381.00

22,944.00

62.80

1,782.31

655.54
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kiphaVision v5.3
ýnalyst: ORTEC

)etector: 13a

L* Alh -Spe . coyClirtonRpr - ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
12:20:46PM 10/21/2013

Erft Calibration: SOURCE 186_10.21.13 (#5)
)Otion:

Zertificate ID: A5 RSO#186
3repared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 12:20:40PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a, SN:
,cquisition Start Date: 10/21/2013 11:45:31AM

.ive Time: 35.00 min.

leal Time: 35.08 min.

Efficiency Calibration Name: SOURCE 186_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Efficiency: 31.20% +/- 0.13% TPU(2 sigma)

u m U - U if

24000

22000

20000

18000

16000

14000
tm i" i

12000

80

8000

6000

4000 -

2... . 0.00 . .....

0 -_-_-
._1_21.

U-234

Am.241

U-

-. I-.--

- q * q *.. * .

~4L81 ~8t ~tJ3L.A6L I Rl 221 251 ?R1 311 341 371 401 431 4B1 491

channels

Aethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

3,425.00
124,917.00

103,302.00

97.86

3,569.06
2,951.49

_7 J0z
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SlphaVision v5.3
knalyst: ORTEC

)etector: 13a

SAlpha-Seo cop Caibato Reor I
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
12:56:59PM 10/21/2013

Er- Calibration: SOURCE 187_10.21.13 (#6)
Dotion:

3ertificate ID: A6 RSO#187
Drepared by: IPL

:)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 12:56:51PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 12:21:22PM

.ive Time: 35.00 min.
Zeal Time: 35.06 min.

Efficiency Calibration Name: SOURCE 187_10.21.13

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Efficiency: 30.89% +/- 0.15% TPU(2 sigma)

-E - U - - U -.

16000

15000

13000

12000

10000
Qnnn

Am.2Z41

U.

I 4- -. I.

6000

4000
3000

low-
0 m_- m - a - i ~ i

21 41 -St 81 01 131 161 1RL1
I . I Il . 71 |

AMl All iAM A1Q1

channels

lethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MoV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Am-241

140

176

249

4.40
4.78

5.49

100

153

210

152

190

270

2,349.00

84,490.00
7893400

67.11

2,414.00
2256

~71~ 225526
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kJphaVision v5.3
knalyst: ORTEC

)etector: I 3a

Alph -S ec r sc p C ai r t o R e or 1
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
1:33:02PM 10/21/2013

Er, Calibration: SOURCE 188_10.21.13 (#7)
)etion:

,ertificate ID: A7 RSO#188
3repared by: IPL

)escription:

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 12:57:17PM

.ive Time: 35.00 min.
Zeal Time: 35.04 min.

Efficiency Calibration Name: SOURCE 188_10.21.13

Calibration

Source Info

Analysis Date: 10/21/2013 1:32:57PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition
Energy Calibration Equation:

Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.50% +/- 0.19% TPU(2 sigma)

-in - - _____________ -

15000

14000

13000

12000

11000

10000

9000

ennof
~- 4. a

5000

4000

3000

.2000

1000 . .... ............

0
1-. . 21 41

144

L16

a

m m
a m * a. ~ - - .~.T

61 81 101 1'1 161
T

191 221 251 281 311 341 371 401 431 461 491
channels

Aethod: Manual (ROI)
Jdgorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100
153

210

152
190

270

1,847.00
71,762.00

46,085.00

52.77
2,050.34

1,316.71

wT /0oz12)0
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WJphaVision v5.3
knalyst: ORTEC

)etector: 13a

A . * I-Seo cop Cal

Er] Calibration: SOURCE 189_10.21.13 (#8)
Ddition:

3ertificate ID: A8 RSO#189
2repared by: IPL

:)escription:

Calibration

Source Info

RORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
2:09:50PM 10/21/2013

Analysis Date: 10/21/2013 2:09:42PM
Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 1:34:04PM

_ive Time: 35.00 min.
?eal Time: 35.09 min.

Efficiency Calibration Name: SOURCE 189_10.21.13

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.23% +/- 0.12% TPU(2 sigma)

channels

lethod: Manual (ROI)

Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nucide
Peak

Channel

Peak
Energy
MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

6,721.00

218,016.00

34,624.00

192.03

6,229.03

989.26

7T1 o/zji//7,
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OlphaVision v5.3
knalyst: ORTEC

)etector: 13a

[AlpaSetocp Cal * *ibrto Report ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
2:46:18PM 10/21/2013

Eri Calibration: SOURCE 190A_10.21.13 (#9)
Dotion:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

Calibration

Source Info

Analysis Date: 10/21/2013 2:45:56PM

Calibration Type: Energy And Efficiency

Certification Date: 10/15/2013 10:00:00AM

Acquisition

)etector: 13a , SN:
\cquisition Start Date: 10/21/2013 2:10:16PM

.ive Time: 35.00 min.

Real Time: 35.01 min.

Efficiency Calibration Name: SOURCE 190A_10.21.13,

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.69% +/- 0.32% TPU(2 sigma)

channels

lethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

1,155.00

32,933.00

7,807.00

33.00

940.94

223.06

zji2
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Schofield Barracks
FINAL Effluent Sampling Report During Training Exercise Using High Explosive Rounds

Case Narrative -1402167



*ALS Enuironmental

Isotopic Uranium
Case Narrative

Cabrera Services, Inc
Schofield Barracks - 08-3123.00

Work Order Number: 1402167

1. This report consists of the analytical results and supporting. documentation for 20 filter samples
received by ALS on 2/14/2014.

2. These samples were prepared according to the current revisions of SOP 773 and SOP 778.

. 3. The samples were analyzed for the presence of isotopic uranium according to the current
revision of SOP 714. The analyses were completed on 2/19/2014.

4. The isotopic analysis results for these samples are reported on an 'As Received' basis in units of
pCi/mL.

5. Due to insufficient sample volume, a laboratory control sample duplicate (LCSD) was prepared in
lieu of a prep batch duplicate.

6. This analytical method quantifies U-235 alpha activity in a specific region of interest
corresponding to emission energies between those of U-234 and U-238. A potential limitation of
this method is that measurable amounts of U-234 in the sample may cause a small amount of
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the
boundary between the two regions. To minimize the potential for a high bias in the U-235
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy
region. An 85.1% abundance correction has been made to the final U-235 results.

7. No anomalous situations were encountered during the preparation or analysis of these samples.
All quality control criteria were met.
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The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

r6 QSyL 2/24/14

IysShaeffer Date
Rad iochem istry P a 2-ta eviewer

02/24/14
R iochemistrv Final Data Reviewer Date
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Section 1

CHAIN OF CUSTODY
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ALS Environmental -- FC

Sample Number(s) Cross-Reference Table

OrderNum: 1402167
Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks
Client Project Number: 08-3123.00

Client PO Number: 12-3541

Client Sample Lab Sample COC Number Matrix Date Time
Number Number Collected Collected

SBHF 14-036-ST03-AS-BK 1402167-1 FILTER 07-Feb-14 16:05

SBHF1 4-037-ST04-AS-BK 1402167-2 FILTER 07-Feb-14 15:54

SBHF 14-038-ST05-AS-BK 1402167-3 FILTER 07-Feb-14 15:51

SBHF14-039-ST06-AS-BK 1402167-4 FILTER 07-Feb-14 15:46

SBHF 14-040-ST07-AS-BK 1402167-5 FILTER 07-Feb-14 15:43

SBHF14-041-ST08-AS-BK 1402167-6 FILTER 07-Feb-14 15:38

SBHF14-042-ST09-AS-BK 1402167-7 FILTER 07-Feb-14 15:33
SBHF14-043-ST10-AS-BK 1402167-8 FILTER 07-Feb-14 15:30

. SBHF14-044-ST1 1-AS-BKSBH F1l4-0114-ST03-AS-BK

SBHF14-015-ST04-AS-BK

SBHF14-016-ST05-AS- BK
SBHF14-017-ST06-AS-BK

SBHF14-018-ST07-AS-BK

SBHF14-019-ST08-AS-BK

SBHF14-020-ST09-AS-BK

SBHF14-021-ST10-AS-BK

SBHF14-022-ST1 1-AS-BK
SBHF14-012-ST01-AS-BK

SBHF14-013-ST02-AS-BK

1402167-9

1402167-10

1402167-11

1402167-12

1402167-13

1402167-14

1402167-15

1402167-16

1402167-17

1402167-18

1402167-19

1402167-20

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

07-Feb-14 15:25

05-Feb-14 16:36

05-Feb-14 16:24

05-Feb-14 16:21

05-Feb-14 16:17

05-Feb-14 16:14

05-Feb-14 16:12

05-Feb-14 16:08

05-Feb-14 16:03

05-Feb-14 16:01

05-Feb-14 15:27

05-Feb-14 15:23

Page 1 of 1 ALS Environmental -- FC
LIMS Version: 6.695

Date Printed: Friday, February 21, 2014
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ALS Laboratory Group ainofCustodyWORKORDER
225 Commerce Ortve, Fort Collins. Colorado 80524 a Too

TF: (800)443-1511 PH' (970)490.1611 fX: (970)490.1522 1" 202re

A LS SAMPLER Stephan Owe DATE 21712014 PAGE I Of 1

PROJECT NAME Schofield Barracks BITE 10 Schofield Barracks TURNAROUND 30 days DISPOSAL By Lab or Return to Client

PROJECT No. 08-3123.00 EDD FORMT n/a

Task 310 PURCHASE ORDER 12-3541

COMPANY NAME Cabrera Services BILL TO COMPANY Cabrera Services

SEND REPORT TO Mike Winters INVOICE ATTN TO Accounts Payable

ADDRESS 2318 Bolger Ave AODRESS 473 Silver Lane

CITY ISTATE IZIP Spring Hill, FL 34809 CITY I STATE IZIP East Hartford, CT 06108

PHONE 352-610-2150 PHONE 860-5690095

FAX Na FAX r~a

E-MAIL mwi nt(.ur pqaj er as-eryicos ~com m_ E-MAIL r_-a-.

E

Lab I Field ID Matrix tSample Run Time Flow RateSDate Sartrime Stop Time (CM

- -, -
SBHHF14-036-ST03-AS-8K F 2/7/2014 10:27 16:05 338 10 X

SBHF14-037-ST04-AS-BKl F 2/7/2014 9:58 15:54 356 10 X

8BH F 14-038-ST05-AS-BK F 217/2014 8:48 15:51 423 10 X

SBHF14-039-ST06-AS-8K F 2/7/2014 9:32 15:46 374 10 X

SBHF14-040-ST07-AS-BK F 2/7/2014 9:29 15:43 374 10 X

SBHF14-041-STO8-AS-BK F 2/7/2014 9:25 15:38 373 10 X

SBHF 14-042-ST09-AS-BK F 2/7/2014 9:18 15:33 375 10 X

SBHF14-043-ST10-AS-BK F 2/7/2014 9:15 15:30 375 10 X

Oil SBHFi4-444-ST11-AS-SK F 2/7/2014 9:10 15:25 375 10 X

'Time Zone (Circle): EST CST MST (ED Matx0 -Oil S = soil 18 = non-soil Solid W = watew L liquid E = extract F - filter

For metals or anions, please detail analytea below. SIGNATUJRE PRINTED NAME DATE TIME
nC PACKAGE ehdck below) ELINQUISHED "'Comets SY Stephan Owe2/204 t:3

Volumes provided In ft; results requested In unts of uCImil LEVEL I l(Standa QC) RECEIVED ,3Y Pat Horkman 27/2014 16:31

MDC is IE-15 uCVlm; on prevously provided work plan for otherMQCrs LEVEL III (BidOCM.fom0r) R0=U NUIEH' - I , /

Bag of blank unused filters included for oC sample purposes x LEVEL Vhd OC. foin÷ RECEIVED BY

Preserve half of each sample for re-analysiafoilow up testing i

Preservative KeyW. 144CI 2-HNO3 3-H2SO4 4-NaOH 5-NaHSO4 7-OtWer 8-4 degrees C 9-5035 RECEIV.D BY



ALS Laboratory Group ain-°f'custOdK
*ainof~utodYWORKORDER

225 Commerce DrINS, Fort Collns, Colorado 8024 diITeD
TF: (800) 443-1511 PH: (970) 400-1511 FX (070) 40-1522 Farm 202_$I 00

A LS SAMPLER Stephan Owe DATE 2/512014 PAGE I of I

PROJECT N4AME Schofield Barracks SITE I0 Schofield Barracksys3 DISPOSAL I a or Return to Client

PROJlC No. 08-3123.00 EDO FORMAT n/a

Task 310 PURCNASE ORDER 12-3541

COMPANY • AME Cabrera Services BILL TO COMPANY Cabrera Services

SEND REPORT TO Mike Wint~ers INVOICE ATTN TO Accounts Payable

ADDRESS 2318 Bolger Ave ADDRESS 473 Silver Lane

CITY I STATE r 23P2Spring Hill, FL 34609 CATY I STATE I ZIP East Hartford, CT 06108

PHONE 352-610-2150 PHONE 860-589-009

PAX N/S FAX n/a

E-MAIL mwinntertsWcukreraservices.con E.MAIL n/a

E2

Sample Run Time Flow Rate
Lab ID Field ID Matrix Date Sart Time Stop Time (Min) (CTw)

I S.HFI4.014_ST03-AS.BK F 215/2014 9:00 10:36 458 10 X

,)HF14.015.ST04_ASBK F 2/5/2014 8:42 16:24 462 10 X

SBHF 4.016-ST05-AS-BK F 2/5/2014 8:36 16:21 465 10 X

SBHF14.017-ST06.AS-BK F 2/6/2014 8:29 16:17 468 10 X

SBHF14.018-ST07-AS-BK F 2/5/2014 8:24 16:14 470 10 X

dS) S8HF14-019-ST08$SBK F 2/5/2014 8:18 16:12 474 10 X

SB.HF14-.W0ST09.AS,-I( F 2/5/2014 8:11 16.08 477 10 X I I

SBI-IF 214-0 ;10-AS-BK F 2/5/2014 8.05 16.03 478 10 X

8BHF14.022.ST11-AS-BK F 2/5/2014 7:58 16:01 483 10 X

"ime Zone (Circle): EST CST MST Matr*r: 0•o( S-soil S3=non-gohisolid W=water L - liquid E exract F - fiter

For metals or anions, please detail aralytee below. SIGNATURE PRINTED NAME DATE TIME

Comments: PC PACKAOE I(chek bRLoUSE Stephan Owe 2/4/2014 16:40

Volumes provided In f3; re requed In units of uCl/ml L.E.•VEL,11 (St QC) RECEIVED I• •Pat Hortnan 2/4/2014 16:41

MDC to IE-15 uCllmi; us previously Provided work plan for other MOK9EELIIsSdO + fom RECEUISED ZY I ,
Bag of blank unused filters Included for QC sample purposes X L IV ( Q - frmR E3

Preserve hall of each sample for re-anolyeslfollow up tasting B1

Preawrallve Key. I-HCI 2-MN03 3-H2804 4-NaOH 5-NSHSO4 7-Other 8-4 degmes C 9-5035 RECEIVED BY

0

I,,)
00



ALS Laboratory Group .ain-of-Custody
WORKORDER

225 Commerce Drive, Fort Collins, Colorado 90524 IlL'S
TF: (800)443-1511 Pit (970)490-1511 FX (070)440,1522 Fml 202A

A LS SAMPLER Jon A Cote DATE 2/5/2014 PAGE 1 of I

PROJECT NAME Schofield Barracks SITE ID Schofield Barracks TURNAROUND 30 days ISPOSAL (By Lab) or Return to Client

PROJECT No 08-3123.00 EDDIFORMAT n/a

Task311O PURCHASE ORDER 12-3541

COMPANY NAME Cabrera Services SILL TO COMPANY Cabrere Services

SEND REPORT TO Mike Winters INVOICE ATTN TO Accounts Payable

ADDRESS 2318 SoIg Ave ADDRESS 473 Silver Lane

CITY I STATE I MP Spring Hill, FL 34609 CITYISTATE IMP East Hartford, CT 06108

PHONE 352-810-2150 PHONE 8W0-569.0095

FAX n/a FAX W

E-MAL mwinterslcat:reraservces.com E-MAIL Ir/a

Lab ID Field ID Matrix sample Run Time Flow Rate I
Date Sart Time Stop Time 4(C1)

S-.4HF14-012-ST91-AS-BK F' 21512014 12:00 15:27 207 10 X

. SBHF14-013-ST02-AS-BK F 2/5r2014 11:50 AM 15:23 213 10 X

,Time Zone ICircle): EST CST MaT Matrix: 0 oil S = sol • = non-sol Solid W = Water L = liquid Et extract F = filter

For metals or anions, please detail anslytes below. SIGNATURE PRINTED NAME DATE TIME

Comments: PACKAGE (chc blow) RELINQUISHEDComns By eY • _' ,Jon A Cote 2/4/2014 15:45

Volumes provided In n: results requested in unis of uCI/mi LEVEL ,, (st ard QC) RECEIVED BY Pat orkman 2/4/2014 15:46
MDCIs lE-15 uCkmI; as, previously Provided worK plan for other MQO'. Li vRELI--1I(H514

Bag of blank unused filtes Included for OC sample purposes X LEVEL IV (9d *0 4n RCV BY C1

Preemve halt of each sample for re-analysllfiolOW up testing j_ _ __ _ _ __ _ __By

Preservative Key: 1-ICI 2-HN03 3-HI2SO4 4-NIOH 5-N•HSO4 7-.Otier 8-4 degrees C 9-5036 RECEIVED BY



0 A
ALS Environmental - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM

Client: (iiO r( rA Workorder No: j40-- 1 ,,"
Initials: -C)T" Date: ,- t4Project Manager: L5 -14

I. Does this project require any special handling in addition to standard ALS procedures? YES
2. Are custody seals on shipping containers intact? ONE YES NO

3. Are Custody seals on sample containers intact? 6JEt YES I NO
4. Is there a COC (Chain-of-Custody) present or other representative documents? N
5. Are the COC and bottle labels complete and legible? YES) NO
6. Is the COC in agreement with samples received? (fDs, dates, times, no. of samples, no. of

containers, matrix, requested analyses, etc.) NO

7. Were airbills / shipping documents present and/or removable? DROP OFF ýZ.DI NO
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) (-NJ& YES NO
9. Are all aqueous non-preserved samples pH 4-9? YES NO
10. Is there sufficient sample for the requested analyses? ES NO
11. Were all samples placed in the proper containers for the requested analyses? Y•,ES NO
12. Are all samples within holding times for the requested analyses? i E NO
13. Were all sample containers received intact? (not broken or leaking, etc.) NO
14. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) YES NO

headspace free? Size of bubble: _ < green pea > green pea

15. Do any water samples contain sediment? Amount

Amount of sediment: __ dusting __ moderate heavy
16. Were the samples shipped on ice? YES 0
17. Were cooler temperatures measured at 0.1.6.0OC? IR gun used*: #2 #4 "oD YES O

Cooler #:
Temperature ('C):

No. of custody seals on cooler: C)SDCOT Su-rvey ,
DE Am External pR/hr reading: __L

Info9nabo Background 1AR/hr reading:

Were external pR/hr readings < awo times background and within DOT acceptance criteria? ýQ NO NA (If no, see Form 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #1 AND #16.

If applicable, was the client contacted? YES/ NO/NA Contact: / /'/- Date/Time:

Project Manager Signature I Date:

Form 201r24.xts (06/04/2012)
"IR Gun #2: Oakton, SN 29922500201-0066
"IR Gun #4: Oakton, SN 2372220101-0002

Page 1 of%
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oIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Page: 1 of 7

Reported on: Friday, February 21, 2014

3:35:27 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402167-1 SBHF14-036-ST03-AS-BK Sample U-234 6E-17 +/- 5.1E-16 9.9E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-1 SBHF14-036-ST03-AS-BK Sample U-235 OE+00 +/- 4.1E-16 8.8E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-1 SBHF14-036-ST03-AS-BK Sample U-238 3.1E-16 +/- 4.5E-16 7.5E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-2 SBHF14-037-ST04-AS-BK Sample U-234 OE+00 +/- 4.2E-16 8.8E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-2 SBHF14-037-ST04-AS-BK Sample U-235 OE+00 +/- 4.2E-16 6.4E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-2 SBHF14-037-ST04-AS-BK Sample U-238 5.9E-16 +/- 5.6E-16 7.9E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-3 SBHF14-038-ST05-AS-BK Sample U-234 OE+00 +/- 2.7E-16 5.4E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-3 SBHF14-038-ST05-AS-BK Sample U-235 OE+00 +/- 2E-16 4.3E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-3 SBHF14-038-ST05-AS-BK Sample U-238 1.4E-16 +/- 2.2E-16 3.7E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

Comments:

Data Package ID: UAS1402167-1

Quallfers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MOC - Minimum Detectable Concentration

BDL - Below Detection Limit

ate Printed: Friday, February 21, 2014
0
-t
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Page: 2 of 7

Reported on: Friday, February 21, 2014

3:35:27 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402167-4 SBHF14-039-ST06-AS-BK Sample U-234 2E-16 +/- 3.7E-16 6.4E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-4 SBHF14-039-ST06-AS-BK Sample U-235 -5E-17 +/- 2.3E-16 4.4E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-4 SBHF14-039-ST06-AS-BK Sample U-238 1.6E-16 +/- 2E-16 3E-16 uCu/ml FILTER AS140215-3 2/18/2014 U

1402167-5 SBHF14-040-ST07-AS-BK Sample U-234 4.1E-16 +/- 4.1E-16 6.3E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-5 SBHF14-040-ST07-AS-BK Sample U-235 4E-17 +/- 2.3E-16 4.8E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-5 SBHF14-040-ST07-AS-BK Sample U-238 4.9E-16 +/- 3.2E-16 3.5E-16 uCi/ml FILTER AS140215-3 2/18/2014 LT

1402167-6 SBHF14-041-ST08-AS-BK Sample U-234 2.5E-16 +/- 4E-16 6.8E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-6 SBHF14-041-ST08-AS-BK Sample U-235 -4E-17 +/- 3E-16 6.2E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-6 SBHF14-041-ST08-AS-BK Sample U-238 1.8E-16 +/- 2.5E-16 4.2E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

Comments:

Data Package ID: UAS1402167-1

Qualiflers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

MePitd rdy eray2,21
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ALS Environmental -- FC
LIMS Version: 6.695
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0 0
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Page: 3 of 7

Reported on: Friday, February 21, 2014

3:35:27 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402167-7 SBHF14-042-ST09-AS-BK Sample U-234 1E-16 +/- 3.1E-16 5.7E-16 uCi/ml FILTER AS140215-3 2/1812014 U

1402167-7 SBHF14-042-ST09-AS-BK Sample U-235 1.2E-16 +/- 1.9E-16 2.8E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-7 SBHF14-042-ST09-AS-BK Sample U-238 2.3E-16 +/- 2.7E-16 4.3E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-8 SBHF14-043-ST10-AS-BK Sample U-234 2.3E-16 +/- 2.5E-16 3.9E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-8 SBHF14-043-ST10-AS-BK Sample U-235 1.5E-16 +/- 1.9E-16 2.8E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-8 SBHF14-043-ST10-AS-BK Sample U-238 1.3E-16 +/- 2.4E-16 4.2E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-9 SBHF14-044-ST11-AS-BK Sample U-234 6.4E-15 +/- 1.5E-15 8E-16 uCi/ml FILTER AS140215-3 2/18/2014

1402167-9 SBHF14-044-ST11-AS-BK Sample U-235 3.5E-16 +/- 3.1E-16 3.7E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-9 SBHF14-044-ST11-AS-BK Sample U-238 9E-17 +/- 2.7E-16 5.2E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

Comments:

Data Package ID: UAS1402167-1

QuallflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

I

IWte Printed: Friday, February 21, 2014
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LIMS Version: 6.695
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0 eIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Page: 4 of 7

Reported on: Friday, February 21, 2014

3:35:28 PM

Lab Client Sample ID Sample Nuclide Result +1- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402167-10 SBHF14-014-ST03-AS-BK Sample U-234 2.3E-16 +/- 3.4E-16 5.7E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-10 SBHF14-014-ST03-AS-BK Sample U-235 OE+00 +/- 1.9E-16 3.6E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-10 SBHF14-014-ST03-AS-BK Sample U-238 1E-16 +/- 2.4E-16 4.3E-16 uCi/ml FILTER AS140215-3 2/18/2014 U

1402167-11 SBHF14-015-ST04-AS-BK Sample U-234 1.5E-16 +/- 2.8E-16 4.9E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-11 SBHF14-015-ST04-AS-BK Sample U-235 3E-17 +/- 2.1E-16 4.1E-16 uCi/mi FILTER AS140215-3 2/19/2014 U

1402167-11 SBHF14-015-ST04-AS-BK Sample U-238 2.3E-16 +/- 2.4E-16 3.5E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-12 SBHF14-016-ST05-AS- BK Sample U-234 OE+00 +/- 1.8E-16 3.9E-16 uCi/mi FILTER AS140215-3 2/19/2014 U

1402167-12 SBHF14-016-ST05-AS- BK Sample U-235 1.2E-16 +/- 1.9E-16 2.8E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-12 SBHF14-016-ST05-AS- BK Sample U-238 1E-16 +/- 2E-16 3.5E-16 uCi/mi FILTER AS140215-3 2/19/2014 U

Comments:

Data Package ID: UAS1402167-1

QuallflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

Uý

fte Printed: Friday, February 21, 2014
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oIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Page: 5 of 7

Reported on: Friday, February 21, 2014

3:35:28 PM

Lab Client Sample ID Sample Nuclide Result +1- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402167-13 SBHF14-017-ST06-AS-BK Sample U-234 1.2E-16 +/- 3.2E-16 5.7E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-13 SBHF14-017-ST06-AS-BK Sample U-235 1.4E-16 +/- 2.2E-16 3.7E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-13 SBHF14-017-ST06-AS-BK Sample U-238 1.2E-16 +/- 2E-16 3.5E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-14 SBHF14-018-ST07-AS-BK Sample U-234 2.3E-16 +/- 2.4E-16 3.5E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-14 SBHF14-018-ST07-AS-BK Sample U-235 1.5E-16 +/- 1.9E-16 2.9E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-14 SBHF14-018-ST07-AS-BK Sample U-238 2E-16 +/- 1.9E-16 2.4E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-15 SBHF14-019-ST08-AS-BK Sample U-234 1.9E-16 +/- 2.4E-16 3.8E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-15 SBHF14-019-ST08-AS-BK Sample U-235 0E+00 +/- 1.8E-16 2.7E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-15 SBHF14-019-ST08-AS-BK Sample U-238 1.6E-16 +/- 1.7E-16 2.3E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

Comments:

Data Package ID: UAS1402167-1

QualliflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

F_

bte Printed: Friday, February 21, 2014
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ALS Environmental -- FC
LIMS Version: 6.695

Page 5 of 7



0 oIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Page: 6 of 7

Reported on: Friday, February 21, 2014
3:35:28 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402167-16 SBHF14-020-ST09-AS-BK Sample U-234 -3E-17 +/- 2.5E-16 5.2E-16 uCi/ml FILTER AS140215-3 2/1912014 U

1402167-16 SBHF14-020-ST09-AS-BK Sample U-235 -4E-17 +/- 1.9E-16 4.1E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-16 SBHF14-020-ST09-AS-BK Sample U-238 1.3E-16 +/- 2.1E-16 3.5E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-17 SBHF14-021-ST1O-AS-BK Sample U-234 1.3E-16 +1- 3.7E-16 6.7E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-17 SBHF14-021-ST10-AS-BK Sample U-235 -1E-16 +/- 2.4E-16 4.6E-16 uCi/mi FILTER AS140215-3 2/19/2014 U

1402167-17 SBHF14-021-ST10-AS-BK Sample U-238 2.1E-16 +/- 2.3E-16 3.1E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-18 SBHF14-022-ST11-AS-BK Sample U-234 2.61E-15 +/- 7.5E-16 5.1E-16 uCi/ml FILTER AS140215-3 2/19/2014

1402167-18 SBHF14-022-ST11-AS-BK Sample U-235 1.4E-16 +/- 2.3E-16 3.9E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-18 SBHF14-022-ST11-AS-BK Sample U-238 1.5E-16 +/- 1.9E-16 2.8E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

Comments:

Data Package ID: UAS1402167-1

QualiflerslFlags: Abbreviations:

U -Result is less than the sample specific MDC. TPU -Total Propagated Uncertainty

LT -Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration

Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 -Chemical Yield outside default limits. BDL -Below Detection Limit

M - The requested MDC was not met.

M3 -The requested MDC was not met, but the reported activity is greater than the reported MDC.

Ste Printed: Friday, February 21, 2014

00

ALS Environmental -- FC
LIMS Version: 6.695

Page 6 of 7



Isotopic Uranium By Alpha Spectroscopy Sample Results Summary
Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks Page: 7 of 7

Client Project Number: 08-3123.00 Reported on: Friday, February 21,2014

Laboratory Name: ALS Environmental -- FC 3:35:28 PM

PAl Work Order: 1402167

Lab Client Sample ID Sample Nuclide Result +1- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402167-19 SBHF14-012-ST01-AS-BK Sample U-234 -7E-17 +/- 6.7E-16 1.31E-15 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-19 SBHF14-012-ST01-AS-BK Sample U-235 -2.4E-16 +/- 5.3E-16 1.19E-15 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-19 SBHF14-012-ST01-AS-BK Sample U-238 7E-17 +/- 4E-16 8.1E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-20 SBHF14-013-ST02-AS-BK Sample U-234 3.1E-16 +/- 2.5E-16 3.4E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-20 SBHF14-013-ST02-AS-BK Sample U-235 7E-17 +/- 1.6E-16 2.4E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

1402167-20 SBHF14-013-ST02-AS-BK Sample U-238 OE+00 +/- 1.8E-16 3.7E-16 uCi/ml FILTER AS140215-3 2/19/2014 U

Comments:

Data Package ID: UAS1402167-1

QualiflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

I

tePrinted: Friday, February 21, 2014

oe

ALS Environmental -- FC
LIMS Version: 6.695

Page 7 of 7
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Method Blank Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-3MMB Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 60600000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-3UR File Name: Spectrum #1
Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 19-Feb-14

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.8E-16 +/- 4.6E-16 8.1E-16 U

15117-96-1 U-235 5E-17 +/- 2.6E-16 3.9E-16 U

7440-61-1 U-238 1.3E-16 +/- 3E-16 5.4E-16 1E-15 U

Comments:

Quallfiers/Flags:

U - Result is less than the sample specific MDC.

YI - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

M - Requested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDc.. ata Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Method Blank Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-3PMB Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 60600000 ml
Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-3UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 19-Feb-14

Comments:

QualifierslFlags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

M - Requested MDC not met.

B - Analyte concentration greater than MDc.

B3 - Analyte concentration greater than MDC but less than Requested MDc.

Slata Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Laboratory Control Sample(s)

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-3LCS Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 60600000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Result Units: uCi/mI

Date Collected: 15-Feb-14 Run ID: AS140215-3UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 19-Feb-14

CASNO Target MDC Spike Added % Rec Control Lab
Nuclide Results +/- 2s TPU Limits Qualifier

13966-29-5 U-234 3.48E-14 +/- 6.5E-15 1.1E-15 3.640E-14 95.4 82-122 P

7440-61-1 U-238 3.94E-14 +/- 7.3E-15 7E-16 3.780E-14 104 82-122 P

Comments:

Quatifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

*Data Package ID: UAS1402167-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Laboratory Control Sample(s)

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-3LCSD Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 60600000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-3UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes
Date Analyzed: 19-Feb-14

CASNO Target MDC Spike Added % Rec Control Lab
Nuclide Results +/- 2s TPU Limits Qualifier

13966-29-5 U-234 3.24E-14 +/- 5.8E-15 1.1E-15 3.640E-14 89.0 82-122 P

7440-61-1 U-238 3.73E-14 +/- 6.5E-15 8E-16 3.780E-14 98.5 82-122 P

Comments:

QualiflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

*Data Package ID: UAS1402167-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC Page 2 of 2
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

O Duplicate Sample Results (DER)

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

E Field ID: Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 60600000 mlLab ID: AS140215-3LCSD Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 15-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 19-Feb-14 File Name: Spectrum #1

CASNO ^ A ,a Sample Duplicate DER DER
na,,e Result +/- 2 s TPU MDC Flags Result +/- 2 s TPU MDC Flags Lim

13966-29-5 U-234 3.48E-14 +/- 6.5E-15 1.1E-15 P 3.24E-14 +/- 5.8E-15 1.1E-15 P 0.267 2.13

7440-61-1 U-238 3.94E-14 +1- 7.3E-15 7E-16 P 3.73E-14 +1- 6.5E-15 8E-16 P 0214 2.13

Comments:

Duplicate QualiflerslFlags: Abbreviations:

U - Result is less than the sample specific MDC. TPU - Total Propagated Uncertainty

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. DER - Duplicate Error Ratio

Y2 - Chemical Yield outside default limits.
BDL - Below Detecton Limit

W - DER is greater than Warning Limit of 1.42 NR - Not Reported
D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 -The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H -LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N -Matrix Spike Recovery outside control limits

. Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 1
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-036-ST03-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 4.78E+07 ml

Lab ID: 1402167-1 Prep SOP: PAl 778 Rev 14 QCBatchID: AS140215-3-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-3UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 18-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 6E-17 +/- 5.1E-16 9.9E-16 U

15117-96-1 U-235 OE+00 +/-4.1E-16 8.8E-16 U

7440-61-1 U-238 3.1E-16 +/- 4.5E-16 7.5E-16 1E-15 U

Comments:

Qualiflers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MC- Minimum Detectable Concentration

BDL - Below Detection Limit. Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

i Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-037-ST04-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 5.05E+07 ml

Lab ID: 1402167-2 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 18-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 OE+00 +/- 4.2E-16 8.8E-16 U

15117-96-1 U-235 OE+O0 +/- 4.2E-16 6.4E-16 U

7440-61-1 U-238 5.9E-16 +/- 5.6E-16 7.9E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1l - Chemical 'Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

elow Detection Limit

Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

i Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

E Field ID: SBHF14-038-ST05-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.00E+07 ml

La 402167-3 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 18-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 OE+00 +/- 2.7E-16 5.4E-16 U

15117-96-1 U-235 0E+00 +/- 2E-16 4.3E-16 U

7440-61-1 U-238 1.4E-16 +/- 2.2E-16 3.7E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

ow Detection 
Limit

~Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 3 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-039-ST06-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 5.30E+07 ml

Lab ID: 1402167-4 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 18-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2E-16 +/- 3.7E-16 6.4E-16 U

15117-96-1 U-235 -5E-17 +/- 2.3E-16 4.4E-16 U

7440-61-1 U-238 1.6E-16 +/- 2E-16 3E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Y~ield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 4 of 20

28 of 128



Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

i Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-040-ST07-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 5.30E+07 ml

Lab ID: 1402167-5 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 18-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 4.1E-16 +/- 4.1E-16 6.3E-16 U

15117-96-1 U-235 4E-17 +/- 2.3E-16 4.8E-16 U

7440-61-1 U-238 4.9E-16 +/- 3.2E-16 3.5E-16 1E-15 LT

Comments:

Qualifiers/Flags:
U - Result is less than the sampte specific MDC.

Y1 - Chemical Yield is in controt at 100-110%. QuantitativeYield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 5 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

E Field ID: SBHF14-041-ST08-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 5.30E+07 ml

ID: 1402167-6 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-3UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 18-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.5E-16 +/- 4E-16 6.8E-16 U

15117-96-1 U-235 -4E-17 +/- 3E-16 6.2E-16 U

7440-61-1 U-238 1.8E-16 +/- 2.5E-16 4.2E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDc was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.Pckage ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 6 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-042-ST09-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 5.30E+07 ml

II12167- Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 18-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1E-16 +/- 3.1E-16 5.7E-16 U

15117-96-1 U-235 1.2E-16 +/- 1.9E-16 2.8E-16 U

7440-61-1 U-238 2.3E-16 +/- 2.7E-16 4.3E-16 1E-15 U

Comments:

QualifierslFlags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requeated MDC was not met.

Abbreviations:

TPU - Total Propagated uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 7 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-043-ST10-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 5.30E+07 ml

Lab ID: 1402167-8 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 18-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.3E-16 +/- 2.5E-16 3.9E-16 U

15117-96-1 U-235 1.5E-16 +/- 1.9E-16 2.8E-16 U

7440-61-1 U-238 1.3E-16 +/- 2.4E-16 4.2E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit. Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 8 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-044-ST11-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 5.30E+07 ml

Lab ID: 1402167-9 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 07-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI
Date Analyzed: 18-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 6.4E-15 +/- 1.5E-15 8E-16

15117-96-1 U-235 3.5E-16 +/- 3.1E-16 3.7E-16 U

7440-61-1 U-238 9E-17 +/- 2.7E-16 5.2E-16 1E-15 U

Comments:

QuallflerslFlags:
U - Result is less than the sample specific MDC.

YI - Chemical Yield is in control at 100-110%. Quantitative Yield is sssumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greeter than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

leow Detection Limit

Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 9 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

F Field ID: SBHF14-014-ST03-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.45E+07 ml

Lab ID: 1402167-10 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 18-Feb-14 Report Basis: As Received File Name: Spectrum #1

Comments:

Qualiflers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

i Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-015-ST04-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.55E+07 ml

ID: 1402167-11 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.5E-16 +/- 2.8E-16 4.9E-16 U

15117-96-1 U-235 3E-17 +/- 2.1E-16 4.1E-16 U

7440-61-1 U-238 2.3E-16 +/- 2.4E-16 3.5E-16 1E-15 U

Comments:

Quallflers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical 'Yield outside default limits.

LT - Result is less than Requested MDC. greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

a Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-016-ST05-AS- BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.60E+07 ml

Lab ID: 1402167-12 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 OE+00 +/- 1.8E-16 3.9E-16 U

15117-96-1 U-235 1.2E-16 +/-1.9E-16 2.8E-16 U

7440-61-1 U-238 1E-16 +/- 2E-16 3.5E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S&Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-017-STO6-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.65E+07 ml

Lab ID: 1402167-13 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI
Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.2E-16 +/- 3.2E-16 5.7E-16 U

15117-96-1 U-235 1.4E-16 +/- 2.2E-16 3.7E-16 U

7440-61-1 U-238 1.2E-16 +/- 2E-16 3.5E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDc.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDc.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

elow Detection Limit

Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

*Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

E Field ID: SBHF14-018-ST07-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.65E+07 ml

LabIID: 1021Date Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU

13966-29-5 U-234 2.3E-16 +/- 2.4E-16

15117-96-1 U-235 1.5E-16 +/- 1.9E-16

7440-61-1 U-238 2E-16 +/- 1.9E-16

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical 'Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-019-ST08-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.70E+07 ml

Lab ID: 1402167-15 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.9E-16 +/- 2.4E-16 3.8E-16 U

15117-96-1 U-235 OE+00 +/- 1.8E-16 2.7E-16 U

7440-61-1 U-238 1.6E-16 +/- 1.7E-16 2.3E-16 IE-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less then Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

a Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC
Work Order Number: 1402167

Client Name: Cabrera Services, Inc.
ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-020-STO9-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.75E+07 ml

Lab ID: 1402167-16 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml
Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result ÷/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 -3E-17 +/- 2.5E-16 5.2E-16 U

15117-96-1 U-235 -4E-17 +/- 1.9E-16 4.1E-16 U

7440-61-1 U-238 1.3E-16 +/- 2.1E-16 3.5E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Pckage ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-021-STIO-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.75E+07 ml

Lab ID: 1402167-17 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.3E-16 +/- 3.7E-16 6.7E-16 U

15117-96-1 U-235 -1E-16 +/- 2.4E-16 4.6E-16 U

7440-61-1 U-238 2.1E-16 +/- 2.3E-16 3.1E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yietd is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC. greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

i Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-022-ST11-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.85E+07 ml

Lab ID: 1402167-18 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.61E-15 +/- 7.5E-16 5.1E-16

15117-96-1 U-235 1.4E-16 +/- 2.3E-16 3.9E-16 U

7440-61-1 U-238 1.5E-16 +/- 1.9E-16 2.8E-16 1E-15 U

Comments:

Qualifters/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. QuantitativeYield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC-

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

S Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-012-ST01-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.80E+07 ml

Lab ID: 1402167-19 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 -7E-17 +/- 6.7E-16 1.31E-15 U

15117-96-1 U-235 -2.4E-16 +/- 5.3E-16 1.19E-15 U

7440-61-1 U-238 7E-17 +/- 4E-16 8.1E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sampte specific MDc.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402167

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-013-ST02-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-3 Final Aliquot: 6.80E+07 ml

Lab ID: 1402167-20 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-3-1 Prep Basis: As Received
Date Collected: 05-Feb-14 Run ID: AS140215-3UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.1E-16 +/- 2.5E-16 3.4E-16 U

15117-96-1 U-235 7E-17 +/- 1.6E-16 2.4E-16 U

7440-61-1 U-238 OE+00 +/- 1.8E-16 3.7E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemnicl Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDc was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviation$:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

a Package ID: UAS1402167-1

Date Printed: Friday, February 21, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Date Decay Matrix Samp AJq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/Time QCBatchID /Time Date/Time %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402167-1 U-232 2/7/2014 AS140215-3 NA NA FILTER 47800000 ml AlphaSpec2 AS140215-3UR 2/18/2014 714.000 31.42% 1000 2.14E-14 9E-16 uCi/ml NA

SMP Tracer 4:05:00 PM Aa140215-3-1 NA NA NA 47800000 ml 9a Spectrum #1 1:50 PM 35.000 1000 48.1% 3.6E-15 NA As Received NA

1402167-1 U-234 2/7/2014 AS140215-3 NA NA FILTER 47800000 ml AlphaSpec2 AS140215-3UR 2/18/2014 1.000 31.42% 1000 6E-17 9.9E-16 uCi/mI NA

SMP Trg. Aralyte 4:05:00 PM AS140215-3-1 NA NA NA 47800000 ml 9a Spectrum #1 1:50 PM 8.000 1000 48.1% 5.1E-16 NA As Received NA U

1402167-1 U-235 2/7/2014 AS140215-3 NA NA FILTER 47800000 ml AlphaSpec2 AS140215-3UR 2/18/2014 0.000 31.42% 1000 OE+00 8.8E-16 uCt/ml NA

SMP Trg. Analyte 4:05:00 PM AS140215-3-1 NA NA NA 47800000 ml 9a Spectrum #1 1:50 PM 4.000 1000 48.1% 4.1E-16 NA As Received NA u

1402167-1 U-238 2/7/2014 AS140215-3 NA NA FILTER 47800000 ml AlphaSpec2 AS140215-3UR 2/18/2014 5.000 31.42% 1000 3.1E-16 7.5E-16 uCi/ml NA

SMP Trg, Analyte 4:05:00 PM AS140215-3-1 NA NA NA 47800000 ml 9a Spectrum #1 1:50 PM 4.000 1000 48.1% 4.5E-16 NA As Received NA U

1402167-2 U-232 2/7/2014 AS140215-3 NA NA FILTER 50500000 ml AlphaSpec2 AS140215-3UR 2/18/2014 573.000 31.19% 1000 1.64E-14 8E-16 uCi/mI NA

SMP Tracer 3:54:00 PM AS140215-3-1 NA NA NA 50500000 ml 10b Spectrum #1 1:50 PM 28.000 1000 38.9% 2.8E-15 NA As Received NA

1402167-2 U-234 2/7/2014 AS140215-3 NA NA FILTER 50500000 ml AlphaSpec2 AS140215-3UR 2/18/2014 0.000 31.19% 1000 OE+00 8.8E-16 uCi/mI NA

SMP Trg. Analyte 3:54:00 PM AS140215-3-1 NA NA NA 50500000 ml 10b Spectrm #1 1:50 PM 4.000 1000 38.9% 4.2E-16 NA As Received NA U

1402167-2 U-235 217/2014 AS140215-3 NA NA FILTER 50500000 ml AlphaSpec2 AS140215-3UR 2/18/2014 0.000 31.19% 1000 0E+00 6,4E-16 uCi/mi NA

SMP Trg. Analyte 3:54:00 PM AS140215-3-1 NA NA NA 50500000 ml 10b Spectrum #1 1:50 PM 1.000 1000 38.9% 4.2E-16 NA As Received NA U

1402167-2 u-238 2/7/2014 AS140215-3 NA NA FILTER 50500000 ml AlphaSpec2 AS140215-3UR 2/18/2014 8.000 31.19% 1000 5.9E-16 7.9E-16 uCi/mI NA

SMP Trg. Analyt. 3:54:00 PM AS140215-3-1 NA NA NA 50500000 ml 10b Spectrum #1 1:50 PM 3.000 1000 38.9% 5.6E-16 NA As Received NA U

1402167-3 U-232 2/7/2014 AS140215-3 NA NA FILTER 60000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 1037.000 27.70% 1000 2.81E-14 8E-16 uCi/mI NA

SMP Tracer 3:51:00 PM AS140215-3-1 NA NA NA 60000000 ml 29 Spectrum #1 1:52 PM 33.000 1000 79.2% 4.5E-15 NA As Received NA

1402167-3 U-234 217/2014 AS140215-3 NA NA FILTER 60000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 0.000 27.70% 1000 OE+00 5,4E-16 uCi/mI NA

SMP Trg. Analyte 3:51:00 PM AS140215-3-1 NA NA NA 60000000 ml 29 Spectrum #1 1:52 PM 8.000 1000 79.2% 2.7E-16 NA As Received NA U

1402167-3 U-235 2f7/2014 AS140215-3 NA NA FILTER 60000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 0.000 27.70% 1000 OE+00 4.3E-16 uCi/mI NA

SMP Trg. Analyte 3:51:00 PM AS140215-3-1 NA NA NA 60000000 ml 29 Spectrum #1 1:52 PM 3.000 1000 79.2% 2E-16 NA As Received NA U

Comments:

Data Package ID: UAS1402167-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight. B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#,Oiquot Basis is 'Dry Weight' while the Report Basis is 'As Received'. B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Mte Printed: Friday, February 21, 2014

00

ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Date Decay Matrix Samp Alq Inst ID AnRunlD Count Net CGts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER YoSpk. Reco
QC Type Type Date/Time QCBatchiD /Time Date/Time %Moist. Analy AJq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402167-3 U-238 2/7/2014 AS140215-3 NA NA FILTER 60000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 4.000 27.70% 1000 1.4E-16 3.7E-16 uCi/mI NA

SMP Trg. Analyte 3:51:00 PM AS140215-3-1 NA NA NA 60000000 ml 29 Spectrum #t 1:52 PM 3.000 1000 79.2% 2.2E-16 NA As Received NA U

14021674 U-232 217/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 999.000 28.09% 1000 3.02E-14 8E-16 uCi/mI NA

SMP Tracer 3:46:00 PM AS140215-3-1 NA NA NA 53000000 ml 30 Spectrum #1 1:51 PM 23.000 1000 75.2% 4.9E-15 NA As Received NA

1402167-4 U-234 2/7/2014 AS140215-3 NA NA FILTER 53000000 mi AlphaSpec2 AS140215-3UR 2/18/2014 5.000 28.09% 1000 2E-16 6.4E-16 uCi/ml NA

SMP Trg. Analyte 3:46:00 PM AS140215-3-1 NA NA NA 53000000 ml 30 Spectrurn #1 1:51 PM 8.000 1000 75.2% 3.7E-16 NA As Received NA U

1402167-4 U-235 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 -1.000 28.09% 1000 -5E-17 4.4E-16 uCi/mt NA

SMP Trg. Analyte 3:46:00 PM AS140215-3-1 NA NA NA 53000000 ml 30 Spectrum #1 1:51 PM 2.000 1000 75.2% 2.3E-16 NA As Received NA U

1402167-4 U-238 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 4.000 28.09% 1000 1.6E-16 3E-16 uCi/mI NA

SMP Trg. Analyte 3:46:00 PM AS140215-3-1 NA NA NA 53000000 ml 30 Spectrum #1 1:51 PM 1.000 1000 75.2% 2E-16 NA As Received NA U

1402167-5 U-232 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 1070.000 29.21% 1000 3.11E-14 9E-16 uCi/ml NA

SMP Tracer 3:43:00 PM AS140215-3-1 NA NA NA 53000000 ml 31 Spectrum #1 1:52 PM 33.000 1000 77.5% 5E-15 NA As Received NA

1402167-5 U-234 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 11.000 29.21% 1000 4.1E-16 6.3E-16 uCi/ml NA

SMP Trg. Analyte 3:43:00 PM AS140215-3-1 NA NA NA 53000000 ml 31 Spectrum #1 1:52 PM 9.000 1000 77.5% 4.1E-16 NA As Received NA U

1402167-5 U-235 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 1.000 29.21% 1000 4E-17 4.8E-16 uCi/ml NA

SMP Trg. Analyte 3:43:00 PM AS140215-3-1 NA NA NA 53000000 ml 31 Spectrum #1 1:52 PM 3.000 1000 77.5% 2.3E-16 NA As Received NA U

1402167-5 U-238 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AtphaSpec2 AS140215-3UR 2/18/2014 13.000 29.21% 1000 4.9E-16 3.5E-16 uCi/ml NA

SMP Trg. Analyte 3:43:00 PM AS140215-3-1 NA NA NA 53000000 ml 31 Spectrum #1 1:52 PM 2.000 1000 77.5% 3.2E-16 NA As Received NA LT

1402167-6 U-232 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 1148.000 29.03% 1000 3.36E-14 6E-16 uCi/ml NA

SMP Tracer 3:38:00 PM AS140215-3-1 NA NA NA 53000000 ml 32 Spectrum #1 1:52 PM 16.000 1000 83.6% 5.4E-15 NA As Received NA

1402167-6 U-234 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 7.000 29.03% 1000 2.5E-16 6.8E-16 uCi/ml NA

SMP Trg. Analyte 3:38:00 PM AS140215-3-1 NA NA NA 53000000 ml 32 Spectrum #1 1:52 PM 13.000 1000 83.6% 4E-16 NA As Received NA U

Comments:

Data Package ID: UAS1402167-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'. B - Anatyte concentration greater than MDC. DER - Duplicate Error Ratio

#,.iquot Basis is 'Dry Weight' while the Report Basis is 'As Received'. B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

-4

Mte Printed: Friday, February 21, 2014
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0 Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Date Decay Matrix Samp Alq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /0Spk. Reco
QC Type Type Date/Time QCBatchID /Time Date/Time %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402167-6 u-235 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AJphaSpec2 AS140215-3UR 2/18/2014 -1.000 29.03% 1000 -4E-17 6.2E-16 uCi/mI NA

SMP Trg. Analyte 3:38:00 PM AS140215-3-1 NA NA NA 53000000 ml 32 Spectrum #1 1:52 PM 7.000 1000 83.6% 3E-16 NA As Received NA U

1402167-6 U-238 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 5.000 29.03% 1000 1.8E-16 4.2E-16 uCi/ml NA

SMP Trg. Analyte 3:38:00 PM AS140215-3-1 NA NA NA 53000000 ml 32 Spectrum #1 1:52 PM 4.000 1000 83.6% 2.5E-16 NA As Received NA U

1402167-7 U-232 2/7/2014 AS140215-3 NA NA FILTER 53000000 .l AlphaSpec2 AS140215-3UR 2/18/2014 1229.000 32.34% 1000 3.23E-14 9E-16 uCi/ml NA

SMP Tracer 3:33:00 PM AS140215-3-1 NA NA NA 53000000 ml 43 Spectmin #1 1:51 PM 47.000 1000 80.4% 5.2E-15 NA As Received NA

1402167-7 U-234 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 3.000 32.34% 1000 1E-16 5.7E-16 uCi/ml NA

SMP Trg. Analyte 3:33:00 PM AS140215-3-1 NA NA NA 53000000 ml 43 Spectrum #1 1:51 PM 10.000 1000 80.4% 3.1E-16 NA As Received NA U

1402167-7 U-235 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 3.000 32.34% 1000 1.2E-16 2.8E-16 uCi/ml NA

SMP Trg. Analyte 3:33:00 PM AS140215-3-1 NA NA NA 53000000 ml 43 spectrum #1 1:51 PM 1.000 1000 80.4% 1.9E-16 NA As Received NA U

1402167-7 U-238 2/712014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 7.000 32.34% 1000 2.3E-16 4.3E-16 uCi/ml NA

SMP Trg. Analyte 3:33:00 PM AS140215-3-1 NA NA NA 53000000 ml 43 Spectrurm #1 1:51 PM 5.000 1000 80.4% 2.7E-16 NA As Received NA U

1402167-8 U-232 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 1243.000 31.65% 1000 3.34E-14 7E-16 uCi/ml NA

SMP Tracer 3:30:00 PM AS140215-3-1 NA NA NA 53000000 ml 45 Spectrum #1 1:52 PM 29.000 1000 83.1% 5.3E-15 NA As Received NA

1402167-8 u-234 2/712014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 7.000 31.65% 1000 2.3E-16 3.9E-16 uCi/ml NA

SMP Trg. Analyte 3:30:00 PM AS140215-3-1 NA NA NA 53000000 ml 45 Spectrnm #1 1:52 PM 4.000 1000 83.1% 2.5E-16 NA As Received NA U

1402167-8 u-235 2/7/2014 AS140215-3 NA NA FILTER 53000000 rnl AlphaSpec2 AS140215-3UR 2/18/2014 4.000 31.65% 1000 1.5E-16 2.8E-16 uCi/ml NA

SMP Trg. Analyte 3:30:00 PM AS140215-3-1 NA NA NA 53000000 ml 45 Spectrum #1 1:52 PM 1.000 1000 83.1% 1.9E-16 NA As Received NA U

1402167-8 U-238 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 4.000 31.65% 1000 1.3E-16 4.2E-16 uCi/ml NA

SMP Trg. Analyte 3:30:00 PM AS140215-3-1 NA NA NA 53000000 ml 45 Spectrum #1 1:52 PM 5.000 1000 83.1% 2.4E-16 NA As Received NA U

1402167-9 U-232 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 936.000 30.58% 1000 2.6E-14 6E-16 uCi/ml NA

SMP Tracer 3:25:00 PM AS140215-3-1 NA NA NA 53000000 ml 46 Spectrum #1 1:52 PM 18.000 1000 64.7% 4.2E-15 NA As Received NA

Comments:

Data Package ID: UAS1402167-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Atiquot Basis is 'As Received' while the Report Basis is 'Dry Weight'. B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#WJiquot Basis is 'Dry Weight' while the Report Basis is 'As Received'. B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

00

Mte Printed: Friday, February 21, 2014
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0 Isotopic Uranium By Alpha Sp ectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Date Decay Matrix Samp Alq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER V'oSpk. Recovj
QC Type Type Date/Time QCBatchlD /Time Date/Time %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402167-9 U-234 21/12014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS t40215-3UR 2/18/2014 149.000 30.58% 1000 6.4E-15 8E-16 uCi/ml NA

SMP Trg. Analyte 3:25:00 PM AS140215-3-1 NA NA NA 53000000 ml 46 Spectrum #1 1:52 PM 11.000 1000 64.7% 1.5E-15 NA As Received NA

1402167-9 U-235 2/7/2014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 7.000 30.58% 1000 3.5E-16 3.7E-16 uCi/ml NA

SMP Trg. Analyte 3:25:00 PM AS140215-3-1 NA NA NA 53000000 ml 46 Spectrum #1 1:52 PM 1.000 1000 64.7% 3.1E-16 NA As Received NA U

1402167-9 U-238 21/12014 AS140215-3 NA NA FILTER 53000000 ml AlphaSpec2 AS140215-3UR 2/18/2014 2.000 30.58% 1000 9E-17 5.2E-16 uCi/ml NA

SMP Trg. Analyte 3:25:00 PM AS140215-3-1 NA NA NA 53000000 ml 46 Spectrum #1 1:52 PM 4.000 1000 64.7% 2.7E-16 NA As Received NA U

1402167-10 U-232 2/5/2014 AS140215-3 NA NA FILTER 64500000 ml AlphaSpec2 AS140215-3UR 2/18/2014 1007.000 30.42% 1000 2.31E-14 6E-16 uCi/ml NA

SMP Tracer 4:36:00 PM AS140215-3-1 NA NA NA 64500000 ml 47 Spectrum #1 1:52 PM 26.000 1000 70.0% 3.7E-15 NA As Received NA

1402167-10 U-234 2/5/2014 AS140215-3 NA NA FILTER 64500000 ml AlphaSpec2 AS140215-3UR 2/18/2014 7.000 30.42% 1000 2.3E-16 5.7E-16 uCi/ml NA

SMP Trg. Analyte 4:36:00 PM AS140215-3-1 NA NA NA 64500000 ml 47 Spectrum #1 1:52 PM 10.000 1000 70.0% 3.46-16 NA As Received NA U

1402167-10 U-235 2/5/2014 AS140215-3 NA NA FILTER 64500000 ml AlphaSpec2 AS140215.3UR 2/18/2014 0.000 30.42% 1000 OE+00 3.6E-16 uCi/ml NA

SMP Trg. Analyte 4:36:00 PM AS140215-3-1 NA NA NA 64500000 ml 47 Spectrum #1 1:52 PM 2.000 1000 70.0% 1.9E-16 NA As Received NA U

1402167-10 U-238 2/5/2014 AS140215-3 NA NA FILTER 64500000 ml AlphaSpec2 AS140215-3UR 2/18/2014 3.000 30.42% 1000 1E-16 4.3E-16 uCi/ml NA

SMP Trg. Analyte 4:36:00 PM AS140215-3-1 NA NA NA 64500000 ml 47 Spectrum #1 1:52 PM 5.000 1000 70.0% 2.4E-16 NA As Received NA U

1402167-11 U-232 2/5/2014 AS140215-3 NA NA FILTER 65500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 1108.000 31.42% 1000 2.42E-14 6E-16 uCi/ml NA

SMP Tracer 4:24:00 PM AS140215-3-1 NA NA NA 65500000 ml 9a Spectrum #1 2:55 PM 28.000 1000 74.6% 3.9E-15 NA As Received NA

1402167-11 U-234 2/5/2014 AS140215-3 NA NA FILTER 65500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 5.000 31.42% 1000 1.5E-16 4.9E-16 uCi/ml NA

SMP Trg. Analyte 4:24:00 PM AS140215-3-1 NA NA NA 65500000 ml 9a Spectrum #1 2:55 PM 9.000 1000 74.6% 2.8E-16 NA As Received NA U

1402167-11 U-235 2/5/2014 AS140215-3 NA NA FILTER 65500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 1.000 31.42% 1000 3E-17 4.1E-16 uCi/ml NA

SMP Trg. Analyte 4:24:00 PM AS140215-3-1 NA NA NA 65500000 ml 9a Spectrum #1 2:55 PM 4.000 1000 74.6% 2.1E-16 NA As Received NA U

1402167-11 U-238 2/5/2014 AS140215-3 NA NA FILTER 65500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 8.000 31.42% 1000 2.3E-16 3.5E-16 uCi/ml NA

SMP Trg. Analyte 4:24:00 PM AS140215-3-1 NA NA NA 65500000 ml 9a Spectrum #1 2:55 PM 4.000 1000 74.6% 2.4E-16 NA As Received NA U

Comments:

Data Package ID: UAS1402167-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

Y1 -Cheica Yild s i cotro at100-10% Quntiatie yeldis ssued.M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control a 100-110%. Quantitative yield is assumed. 3activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:
D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'. B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#iliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'. B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Mte Printed: Friday, February 21, 2014

00
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LIMS Version: 6.695
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0 Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

ISample ID Nuclide Sample Prep Batch Ingrowth Date Decay Matrix Samp Alq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/Time QCBatchiD /Time Date/Time %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flagsa

1402167-12 U-232 2/5/2014 AS140215-3 NA NA FILTER 66000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 987.014 31.19% 1000 2.16E-14 6E-16 uCi/mI NA

SMP Tracer 4:21:00 PM AS140215-3-1 NA NA NA 66000000 ml 10b Spectrum #1 2:55 PM 27.993 1000 66.9% 3.5E-15 NA As Received NA

1402167-12 U-234 2/5/2014 AS140215-3 NA NA FILTER 66000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 0.000 31.19% 1000 OE+00 3.9E-16 uCi/mi NA

SMP Trg. Analyte 4:21:00 PM AS140215-3-1 NA NA NA 66000000 nl 10b Spectrum #1 2:55 PM 4.000 1000 66.9% 1.8E-16 NA As Received NA U

1402167-12 U-235 2/5/2014 AS140215-3 NA NA FILTER 66000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 3.000 31.19% 1000 1.2E-16 2.8E-16 uCi/ml NA

SMP Trg. Analyte 4:21:00 PM AS140215-3-1 NA NA NA 66000000 ml 10b Spectrum #1 2:55 PM 1.000 1000 66.9% 1.9E-16 NA As Received NA U

1402167-12 U-238 2/5/2014 AS140215-3 NA NA FILTER 66000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 3.000 31.19% 1000 1E-16 3.5E-16 uCi/mi NA

SMP Trg, Analyte 4:21:00 PM ASt40215-3-1 NA NA NA 66000000 ml 10b Spectrum #1 2:55 PM 3.000 1000 66.9% 2E-16 NA As Received NA U

1402167-13 U-232 2/5/2014 AS140215-3 NA NA FILTER 66500000 ml AlphaSpec2 AS140215-3UR 2/1912014 1099.000 30.43% 1000 2.45E-14 6E-16 uCi/ml NA

SMP Tracer 4:17:00 PM AS140215-3-1 NA NA NA 66500000 ml Ila Spectrum #1 2:55 PM 26.000 1000 76.4% 3.9E-15 NA As Received NA

1402167-13 U-234 21512014 AS140215-3 NA NA FILTER 66500000 ml AlphaSpec2 AS140215-3UR 2119/2014 4.000 30.43% 1000 1.2E-16 5.7E-16 uCi/ml NA

SMP Trg. Analyle 4:17:00 PM AS140215-3-1 NA NA NA 66500000 mrl 11 Spectrum #1 2:55 PM 13.000 1000 76.4% 3.2E-16 NA As Received NA U

1402167-13 U-235 2/5/2014 AS140215-3 NA NA FILTER 66500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 4.000 30.43% 1000 1.4E-16 3.7E-16 uCi/ml NA

SMP Trg. Analyte 4:17:00 PM AS140215-3-1 NA NA NA 66500000 ml ila Spectrum #1 2:55 PM 3.000 1000 76.4% 2.2E-16 NA As Received NA U

1402167-13 U-238 2/5/2014 AS140215-3 NA NA FILTER 66500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 4.000 30.43% 1000 1.2E-16 3.5E-16 uCi/ml NA

SMP Trg. Analyte 4:17:00 PM AS140215-3-1 NA NA NA 66500000 ml Ila Spectrurn #1 2:55 PM 4.000 1000 76.4% 2E-16 NA As Received NA U

1402167-14 U-232 2/5/2014 AS140215-3 NA NA FILTER 66500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 973.000 30.32% 1000 2.17E-14 7E-16 uCi/ml NA

SMP Tracer 4:14:00 PM AS140215-3-1 NA NA NA 66500000 ml 12a Spectrum #1 2:55 PM 33.000 1000 67.9% 3.5E-15 NA As Received NA

1402167-14 U-234 2/5/2014 AS140215-3 NA NA FILTER 66500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 7.000 30.32% 1000 2.3E-16 3.5E-16 uCi/mI NA

SMP Trg. Analyte 4:14:00 PM AS140215-3-1 NA NA NA 66500000 ml 12a Spectrum #1 2:55 PM 3.000 1000 67.9% 2.4E-16 NA As Received NA U

1402167-14 U-235 2/5/2014 AS140215-3 NA NA FILTER 66500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 4.000 30.32% 1000 1.5E-16 2.9E-16 uCi/ml NA

SMP Trg. Analyle 4:14:00 PM AS140215-3-1 NA NA NA 66500000 ml 12a Spectrum #1 2:55 PM 1.000 1000 67.9% 1.9E-16 NA As Received NA U

Comments:

Data Package ID: UAS1402167-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'. B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#43lriquot Basis is 'Dry Weighr while the Report Basis is 'As Received'. B3 - Anatyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

•te Printed: Friday, February 21, 2014

00

ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Date Decay Matrix Samp AIq Inst ID AnRuniD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER YoSpk. Reco
GC Type Type Date/Time QCBatchiD /Time Date/Time %Moist. AnaIyAlq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402167-14 u-238 2/5/2014 AS140215-3 NA NA FILTER 66500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 6.000 30.32% 1000 2E-16 2.4E-16 uCi/mI NA

SMP TrgAralyte 4:14:00 PM AS140215-3-1 NA NA NA 66500000 ml 12a Spectm #1 2:55 PM 1.000 1000 67.9% 1.9E-16 NA As Received NA U

1402167-15 U-232 2/5/2014 AS140215-3 NA NA FILTER 67000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 1001.000 29.83% 1000 2.26E-14 5E-16 uCi/ml NA

SMP Tracer 4:12:00 PM AS140215-3-1 NA NA NA 67000000 ml 16a Spectrum #1 2:55 PM 14.000 1000 71.0% 3.6E-15 NA As Received NA

1402167-15 U-234 2/5/2014 AS140215-3 NA NA FILTER 67000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 6.000 29.83% 1000 1.9E-16 3.8E-16 uCi/ml NA

SMP Trg. Analyte 4:12:00 PM AS140215-3-1 NA NA NA 67000000 ml 16a Spectrum #1 2:55 PM 4.000 1000 71.0% 2,4E-16 NA As Received NA U

1402167-15 U-235 2/5/2014 AS140215-3 NA NA FILTER 67000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 0.000 29.83% 1000 0E+00 2.7E-16 uCi/mI NA

SMP Trg. Analyte 4:12:00 PM AS140215-3-1 NA NA NA 67000000 ml 16a Spectrum #1 2:55 PM 1.000 1000 71.0% 1.8E-16 NA As Received NA U

1402167-15 u-238 2/5/2014 AS140215-3 NA NA FILTER 67000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 5.000 29.83% 1000 1.6E-16 2.3E-16 uCi/ml NA

SMP Trg. Analyte 4:12:00 PM AS140215-3-1 NA NA NA 67000000 ml 16a Spectrum #1 2:55 PM 1.000 1000 71.0% 1.7E-16 NA As Received NA U

1402167-16 U-232 2/5/2014 AS140215-3 NA NA FILTER 67500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 967.000 27.70% 1000 2.33E-14 7E-16 uCi/ml NA

SMP Tracer 4:08:00 PM AS140215-3-1 NA NA NA 67500000 ml 29 Spectrum #1 2:58 PM 33.000 1000 73.8% 3.8E-15 NA As Received NA

1402167-16 U-234 2/5/2014 AS140215-3 NA NA FILTER 67500000 ml Alphaspec2 AS140215-3UR 2/19/2014 -1.000 27.70% 1000 -3E-17 5.2E-16 uCi/ml NA

SMP Trg. Analyte 4:08:00 PM AS140215-3-1 NA NA NA 67500000 ml 29 Spectrum #1 2:58 PM 8.000 1000 73.8% 2.5E-16 NA As Received NA U

1402167-16 U-235 2/5/2014 AS140215-3 NA NA FILTER 67500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 -1.000 27.70% 1000 -4E-17 4.1E-16 uCi/ml NA

SMP Trg. Analyte 4:08:00 PM AS140215-3-1 NA NA NA 67500000 ml 29 Spectrum #1 2:58 PM 3.000 1000 73.8% 1.9E-16 NA As Received NA U

1402167-16 U-238 2/5/2014 AS140215-3 NA NA FILTER 67500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 4.000 27.70% 1000 1.3E-16 3.5E-16 uCi/ml NA

SMP Trg. Analyte 4:08:00 PM AS140215-3-1 NA NA NA 67500000 ml 29 Spectrum #1 2:58 PM 3.000 1000 73.8% 2.1E-16 NA As Received NA U

1402167-17 U-232 2/5/2014 AS140215-3 NA NA FILTER 67500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 746.000 28.09% 1000 1.77E-14 6E-16 uCi/ml NA

SMP Tracer 4:03:00 PM AS140215-3-1 NA NA NA 67500000 mnt 30 Spectrum #1 2:58 PM 23.000 1000 56.2% 2.9E-15 NA As Received NA

1402167-17 U-234 2/5/2014 AS140215-3 NA NA FILTER 67500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 3.000 28.09% 1000 1.3E-16 6.7E-16 uCi/ml NA

SMP Trg. Analyte 4:03:00 PM AS140215-3-1 NA NA NA 67500000 ml 30 Spectrum #1 2:58 PM 8.000 1000 56.2% 3.7E-16 NA As Received NA U

Comments:

Data Package ID: UAS1402167-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:
D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weighr. B - Anaiyte concentration greater than MDC. DER - Duplicate Error Ratio

#t4iquot Basis is 'Dry Weight' while the Report Basis is 'As Received'. B3 - Anatyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Mte Printed: Friday, February 21, 2014
oe
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Date Decay Matrix Samp Aiq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER IoSpk. Reco
OC Type Type Date/Time QCBatchID rTime Date/Time %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402167-17 U-235 2/5/2014 AS140215-3 NA NA FILTER 67500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 -2.000 28.09% 1000 -1E-16 4.6E-16 uCi/ml NA

SMP Trg. Aalyte 4:03:00 PM AS140215-3-1 NA NA NA 67500000 ml 30 Spectrum #1 2:58 PM 2.000 1000 56.2% 2,4E-16 NA As Received NA U

1402167-17 U-238 2/5/2014 AS140215-3 NA NA FILTER 67500000 .l AlphaSpec2 AS140215-3UR 2/19/2014 5.000 28.09% 1000 2,1E-16 3.1E-16 uCi/mI NA

SMP Trg. Analyte 4:03:00 PM AS140215-3-1 NA NA NA 67500000 ml 30 Spectrum #1 2:58 PM 1.000 1000 56.2% 2.3E-16 NA As Received NA U

1402167-18 U-232 2/5/2014 AS140215-3 NA NA FILTER 68500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 1014.000 29.21% 1000 2.28E-14 7E-16 uCi/ml NA

SMP Tracer 4:01:00 PM AS140215-3-1 NA NA NA 68500000 ml 31 Spectrum #1 2:58 PM 33.000 1000 73.4% 3,7E-15 NA As Received NA

1402167-18 U-234 2/5/2014 AS140215-3 NA NA FILTER 68500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 85.000 29.21% 1000 2.61E-15 5A1E-16 uCi/mt NA

SMP Trg. Analyte 4:01:00 PM AS140215-3-1 NA NA NA 68500000 ml 31 Spectrur #1 2:58 PM 9.000 1000 73.4% 7.5E-16 NA As Received NA

1402167-18 U-235 2/5/2014 AS140215-3 NA NA FILTER 68500000 ml AiphaSpec2 AS140215-3UR 2/19/2014 4.000 29.21% 1000 1.4E-16 3.9E-16 uCi/mI NA

SMP TrgM.Analyte 4:01:00 PM AS140215-3-1 NA NA NA 68500000 ml 31 Spectrum #1 2:58 PM 3.000 1000 73.4% 2.3E-16 NA As Received NA U

1402167-18 U-238 2/5/2014 AS140215-3 NA NA FILTER 68500000 ml AlphaSpec2 AS140215-3UR 2/19/2014 5.000 29.21% 1000 1.5E-16 2.8E-16 uCi/mI NA

SMP Trg. Analyte 4:01:00 PM AS140215-3-1 NA NA NA 68500000 ml 31 Spectrum #1 2:58 PM 2.000 1000 73.4% 1.9E-16 NA As Received NA U

1402167-19 U-232 2/5/2014 AS140215-3 NA NA FILTER 68000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 465.000 29.03% 1000 1.06E-14 5E-16 uCi/ml NA

SMP Tracer 3:27:00 PM AS140215-3-1 NA NA NA 68000000 l 32 Spectrum #1 2:58 PM 16.000 1000 33.9% 1.9E-15 NA As Received NA

1402167-19 U-234 2/5/2014 AS140215-3 NA NA FILTER 68000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 -1.000 29.03% 1000 -7E-17 1.31E-15 uCi/ml NA

SMP Tg. AnalIyte 3:27:00 PM AS140215-3-1 NA NA NA 68000000 ml 32 Spectrum #1 2:58 PM 13.000 1000 33.9% 6.7E-16 NA As Received NA U

1402167-19 U-235 2/5/2014 AS140215-3 NA NA FILTER 68000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 -3.000 29.03% 1000 -2.4E-16 1.19E-15 uCi/ml NA

SMP Trg. Analyte 3:27:00 PM AS140215-3-1 NA NA NA 68000000 ml 32 Spectrum #1 2:58 PM 7.000 1000 33.9% 5.3E-16 NA As Received NA U

1402167-19 U-238 2/5/2014 AS140215-3 NA NA FILTER 68000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 1.000 29.03% 1000 7E-17 8.1E-16 uCi/mI NA

SMP Trg. Analyte 3:27:00 PM AS140215-3-1 NA NA NA 68000000 ml 32 Spectrum #1 2:58 PM 4.000 1000 33.9% 4E-16 NA As Received NA U

1402167-20 U-232 2/5/2014 ASt40215-3 NA NA FILTER 68000000 mnl AlphaSpec2 AS140215-3UR 2/19/2014 1117.000 31.65% 1000 2.34E-14 6E-16 uCi/mI NA

SMP Tracer 3:23:00 PM AS140215-3-1 NA NA NA 68000000 ml 45 Spectrum #1 2:58 PM 29.000 1000 74.6% 3.8E-15 NA As Received NA

Comments:

Data Package ID: UAS1402167-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

Y1 -Cheica Yild s i cotro at100-10% Quntiatie yeldis ssued.M3 - The requested MDC was not met, but the reportedY1 - Chemical Yeld is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:
D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

' - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'. B - Asalyte concentration greater than MDC. DER - Duplicate Error Ratio

#$,oiquot Basis is 'Dry Weight' while the Report Basis is 'As Received'. B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

hk,4

Mte Printed: Friday, February 21, 2014
00

ALS Environmental -- FC
LIMS Version: 6.695
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0 Isotopic Uranium By Alpha Stpctroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Date Decay Matrix Samp Alq Inst ID AnRuniD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER YoSpk. Reco
QC Type Type Date/Time QCBatchiD /Time Date/Time %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402167-20 U-234 2/5/2014 AS140215-3 NA NA FILTER 68000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 11.000 31.65% 1000 3.1E-16 3.4E-16 uCi/mI NA

SMP Trg. Analyte 3:23:00 PM AS140215-3-1 NA NA NA 68000000 ml1 45 Spectrum #1 2:58 PM 4.000 1000 74.6% 2.5E-16 NA As Received NA U

1402167-20 U-235 2/5/2014 AS140215-3 NA NA FILTER 68000000 ml AlphaSpec2 AS140215-3UR 2/19/2014 2.000 31.65% 1000 7E-17 2.4E-16 uCi/ml NA

SMP Trg. Analyte 3:23:00 PM AS140215-3-1 NA NA NA 68000000 mi 45 Spectrum #1 2:58 PM 1.000 1000 74.6% 1.6E-16 NA As Received NA U

1402167-20 U-238 2/5/2014 AS140215-3 NA NA FILTER 68000000 ml AlphaSpec2 AS140215-3uR 2/19/2014 0.000 31.65% 1000 OE+00 3.7E-16 uCi/ml NA

SMP Trg. Analyte 3:23:00 PM AS140215-3-1 NA NA NA 68000000 ml 45 Spectirum #1 2:58 PM 5.000 1000 74.6% 1.8E-16 NA As Received NA U

AS140215-3M U-232 2/15/2014 AS140215-3 NA NA FILTER 60600000 nil AlphaSpec2 AS140215-3UR 2/19/2014 785.000 30.58% 1000 1.91E-14 5E-16 uCi/ml NA

MB Tracer 8:25:38 AM AS140215-3-1 NA NA NA 60600000 ml 46 Spectrum #1 2:58 PM 18.000 1000 54.3% 3.2E-15 NA As Received NA

AS140215-3M U-234 2/15/2014 AS140215-3 NA NA FILTER 60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 4.000 30.58% 1000 1.8E-16 8.1E-16 uCi/mI NA

MB Trg. Analyte 8:25:38 AM AS140215-3-1 NA NA NA 60600000 ml 46 Spectrum #1 2:58 PM 11.000 1000 54.3% 4.6E-16 NA As Received NA U

AS140215-3M u-235 2/15/2014 AS140215-3 NA NA FILTER 60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 1.000 30.58% 1000 5E-17 3.9E-16 uCi/ml NA

MB Trg. Analyte 8:25:38 AM AS140215-3-1 NA NA NA 60600000 ml 46 Spectrum #1 2:58 PM 1.000 1000 54.3% 2.6E-16 NA As Received NA U

AS140215-3M U-238 2/15/2014 AS140215-3 NA NA FILTER 60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 3.000 30.58% 1000 1.3E-16 5.4E-16 uCi/ml NA

MB Trg. Analyte 8:25:38 AM AS140215-3-1 NA NA NA 60600000 ml 46 Spectrum #1 2:58 PM 4.000 1000 54.3% 3E-16 NA As Received NA U

AS140215-3P u-232 2/15/2014 AS140215-3 NA NA FILTER 60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 463.000 30.42% 1000 1.13E-14 7E-16 uCi/ml NA

MB Tracer 8:25:38 AM AS140215-3-1 NA NA NA 60600000 ml 47 Spectrum #1 2:58 PM 29.000 1000 32.2% 2E-15 NA As Received NA

AS140215-3P U-234 2/15/2014 AS140215-3 NA NA FILTER 60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 -4.000 30.42% 1000 -3E-16 1.32E-15 uCi/ml NA

MB Trg. Analyte 8:25:38 AM AS140215-3-1 NA NA NA 60600000 ml 47 Spectrum #1 2:58 PM 10.000 1000 32.2% 6.1E-16 NA As Received NA U

AS140215-3P u-235 2/15/2014 AS140215-3 NA NA FILTER 60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 1.000 30.42% 1000 9E-17 8.3E-16 uCi/ml NA

MB Trg. Analyte 8:25:38 AM AS140215-3-1 NA NA NA 60600000 ml 47 Spectrum #1 2:58 PM 2.000 1000 32.2% 4.4E-16 NA As Received NA U

AS140215-3P U-238 2/15/2014 AS140215-3 NA NA FILTER 60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 -1.000 30.42% 1000 -8E-17 1E-15 uCi/mi NA

MB Trg. Analyte 8:25:38 AM AS140215-3-1 NA NA NA 60600000 ml 47 Spectrum #1 2:58 PM 5.000 1000 32.2% 4.6E-16 NA As Received NA U

Comments:

Data Package ID: UAS1402167-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Recuested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met. but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'. B - Anatyte concentration greater than MDC. DER - Duplicate Error Ratio

#fliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'. B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Mte Printed: Friday, February 21, 2014 ALS Environmental -- FC Page 8 of 9

Ge LIMS Version: 6.695



0 Isotopic Uranium By Alpha Sp ectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Date Decay Matrix
QC Type Type Date/Time QCBatchID [rime Date/Time %Moist.

AS140215-3 U-232 2/15/2014 AS140215-3 NA NA FILTER

LCS Tracer 8:25:38 AM AS140215-3-1 NA NA NA

AS140215-3 U-234 2/15/2014 AS140215-3 NA NA FILTER

LCS Trg. Analyte 8:25:38 AM AS140215-3-1 NA NA NA

AS140215-3 U-238 2/15/2014 AS140215-3 NA NA FILTER

LCS Trg. Analyte 8:25:38 AM AS140215-3-1 NA NA NA

AS140215-3 U-232 2115/2014 AS140215-3 NA NA FILTER

LCSD Tracer 8:25:38 AM AS140215-3-1 NA NA NA

AS140215-3 U-234 2/15/2014 AS140215-3 NA NA FILTER

LCSD Trg. Analyte 8:25:38 AM AS140215-3-1 NA NA NA

AS140215-3 U-238 2/15/2014 AS140215-3 NA NA FILTER

LCSD Trg. Analyte 8:25:38 AM AS140215-3-1 NA NA NA

Samp Alq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER YoSpk. Recouj
Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 642.000 29.18% 1000 1.64E-14 8E-16 uCi/mI NA

60600000 ml 25 Spectrum #1 2:58 PM 34.000 1000 46.5% 2.8E-15 NA As Received NA

60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 635.000 29.18% 1000 3.48E-14 1.1E-15 uCi/mI NA 95.4

60600000 ml 25 Spectrum #1 2:58 PM 13.000 1000 46.5% 6.5E-15 NA As Received NA P

60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 719.000 29.18% 1000 3.94E-14 7E-16 uCi/mI NA 104

60600000 ml 25 Spectrum #1 2:58 PM 5.000 1000 46.5% 7.3E-15 NA As Received NA P

60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 947.000 30.73% 1000 2.29E-14 7E-16 uCi/ml NA

60600000 ml 26 Spectrum #1 2:58 PM 35.000 1000 65.2% 3.7E-15 NA As Received NA

60600000 ml AlphaSpec2 AS140215-3UR 2/19/2014 874.000 30.73% 1000 3.24E-14 1.1E-15 uCi/ml 0.27 89.0

60600000 ml 26 Spectrum #1 2:58 PM 34.000 1000 65.2% 5.8E-15 NA As Received NA P

60600000 mi AtphaSpec2 AS140215-3UR 2/19/2014 1004.000 30.73% 1000 3.73E-14 8E-16 uCi/ml 0.21 98.5

60600000 ml 26 Spectrum #1 2:58 PM 16.000 1000 65.2% 6.5E-15 NA As Received NA P

Comments:

Data Package ID: UAS1402167-1

Qualifiers/Flags: Notes:

U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - The requested MDC was not met, but the reportedY1l - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Anatyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight. B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#•4Jiquot Basis is 'Dry Weight' while the Report Basis is 'As Received'. B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
&•

0te Printed: Friday, February 21, 2014

00

ALS Environmental -- FC
LIMS Version: 6.695
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

le: 1402167-1Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 9a
Batch Name: UAS140215-3_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/18/2014 1:50:20PM
Live Time: 1,000.00 min.
Real Time: 1,021.50 min.
Dead Time: 2.10 %

Calibration

Bkgd Info: Sample: B14021009; Det: 9a; Spectrum #1; Feb-10-2014 13:24

Calibration Date: 2/10/2014 10:20:24AM

Efficiency Calibration: C14021009

Efficiency: 31.42% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021009

Energy Cal: Gain = 10.0569 keV I Ch
Offset = 2,995.13 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 47.93%

60

50

40
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20
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0
3005 3305 3605 3905 4205 4505 4805 5105 5405 5705 6005 6305 6605 6905 7205 7505 7805 8105

Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235

U-234
U-232

ROd By:

Peak
Energy

keV
4191.9
4393.0
4775.2
5318.3

ROI
Start
keV

3910.3
4282.4
4584.1
5107.1

ROI
End
keV

4272.4
4463.4
4875.8
5418.9

FWHM
keV
21.1

.0

.6
87.9

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

9.00
4.00
9.00

749.00

Bkgd Net Activity
Counts Counts pCilL

4.00 5.00 3.OE-002
4.00 0.00 0.OE+000
8.00 1.00 6.OE-003

35.00 714.00 2.1E+000

2.00SIgma
TPU

pCilL
4.3E-002
3.4E-002
4.9E-002
1.7E-001

Critical
Level
pCi/L
2.8E-002
2.8E-002
3.9E-002
8.5E-002

AýA-

MDA
pCI/L

7.2E-002
7.2E-002

9.5E-002
1.9E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:52:33AM AlphaVislon v5.3
Custom Report Iteration: 05/21109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

a le. 1402167-2
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 1 Ob
Batch Name: UAS140215-3_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/18/2014 1:50:16PM
Live Time: 1,000.00 min.
Real Time: 1,021.50 min.

Dead Time: 2. 10 %

Calibration

Bkgd Info: Sample: B14021010; Det: 10b; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:21:35AM

Efficiency Calibration: C14021010

Efficiency: 31.19% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021010

Energy Cal: Gain = 9.9575 keV I Ch
Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 38.76%

840
67
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56

so
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22

16
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5120 5420 5720 60:
Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234

U-232

R&d By,

Peak
Energy

keV
4185.5
4384.6
4763.0
5300.7

ROI
Start
keV

3906.7
4275.1
4573.8
5091.6

ROI
End
keV

4265.2
4454.3
4862.6
5400.3

FWHM
keV

.0
14.7

143.5

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

11.00
1.00
4.00

601.00

Bkgd
Counts

3.00
1.00
4.00

28.00

Net Activity
Counts pCi/L

8.00 5.9E-002
0.00 0.OE+000
0.00 0.OE+000

573.00 1.7E+000

2.OOSigma
TPU

pCilL
5.6E-002
2.1 E-002
4.2E-002
1.5E-001

Critical
Level
pCi/L
3.OE-002
1.7E-002
3.5E-002
9.5E-002

MDA
pCi/L

8.OE-002
5.5E-002
8.9E-002
,2.1E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:52:42AM AlphaVIsion v5.3
Custom Report Iteration: 05/21109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

W le: 1402167-3
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 29
Batch Name: UAS140215-3_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/18/2014 1:52:05PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021029; Det: 29; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:04:22PM

Efficiency Calibration: C14021029

Efficiency: 27.70% +/- 0.12% TPU(2 sigma)

Energy Calibration: C14021029

Energy Cal: Gain = 9.8810 keV/Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 9 14.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 78.98%
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Energy (keV)

Nuclide Summary (ROI)

6638 6938 7238 7538 7838

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

2.00SIgma
Net Activity TPU

Counts pCi/L pCiIL

Critical
Level
pCi/L

MDA
pCiIL

U-238
U-235
U-234
U-232

ROd By:

4204.0
4401.7
4777.1
5310.7

3927.4
4293.0
4589.4
5103.2

4283.1
4470.8
4876.0
5409.5

137.2
12.9
23.5
86.0

100.2
99.7

100.0
100.1

7.00
3.00
8.00

1,070.00

3.00
3.00
8.00

33.00

4.00
0.00
0.00

1.037.00

1 .6E-002
0.0E+000
0.0E'+000
3.512+000

2.6E-002
2.OE-002
3.3E-002
2.212-001

1.7E-002
1.7E-002
2.7E-002
5.7E-002

4.4E-002
4.4E-002
6.5E-002
1 .3E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:53:32AM AlphaVislon v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

,,cle: 1402167-4pectrum #1 Analysis #1

Sample

Acquisition

Sample Size: 0.50

Acquisition Start Date: 2/18/2014 1:51:59PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Detector 30
Batch Name: UAS140215-3_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Calibration

Bkgd Info: Sample: B14021030: Det: 30; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:04:44PM

Efficiency Calibration: C14021030

Efficiency: 28.09% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021030

Energy Cal: Gain = 9.8047 keV I Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPIý

150

110

100

90
so

70
60

50

40
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20
U-23•U-235 U-23

10 I !

0 4 I I 4, 3, 4 1 , 4 I 4 63045 3345' 3645 '3945 4245 4545 '4845

Tracer Nuclide: U-232
Tracer Recovery: 75.03%

-i-I

U-232

5145 5445 5745 6045 6345
Energy (keV)

Nuclide Summary (ROI)

6645 6945' '7245' 7545 7845

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross
Counts

2.00Sigma
Bkgd Net Activity TPU

Counts Counts pCilL pClIL

Critical
Level
pCiIL

MDA
pVi/L

U-238 4212.6 3938.0 4291.0 12.4 100.2 5.00 1.00 4.00 1.7E-002 2.1E-002 9.9E-00
U-235 4408.7 4300.8 4477.3 24.0 99.7 1.00 2.00 -1.00 0.OE+000 1.5E-002 1.4E-00
U-234 4781.3 4595.0 4879.3 164.5 100.0 13.00 8.00 5.00 2.1E-002 3.9E-002 2.8E-00

U-232 5310.7 5104.8 5408.8 71.2 100.1 1,022.00 23.00 999.00 3.3E+000 2.2E-001 4.9E-00

Rod By:Ur' t
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:53:40AM AlphaVislon v5.3 5ý
Custom Report Iteration: 05121109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

S l•e: 1402167-5
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 31
Batch Name: UAS140215-3_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Calibration

Bkgd Info: Sample: B14021031; Det: 31; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:05:06PM

Efficiency Calibration: C14021031

Efficiency: 29.21% +/- 0.18% TPU(2 sigma)

Sample Size : 0.50

Acquisition Start Date: 2/18/2014 1:52:00PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Energy Calibration: C14021031

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV I Oh2

Tracer Nuclide: U-232
Tracer Recovery: 77.28%

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

ISO.00
130
120

100

B so

70
6o

40
30

10
0
303

U-232

u.238u.236 U-234 k A .

a 3338 3838 3938 4238 4538 4838 51 38 5438 5738
Energy (keV)

Nuclide Summary (R(

FWHM B.R. Gross Bkgd
keV %. Counts Counts

6038 8338 6638 6938 7238 7538 7838

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

2.OOSigma
Net Activity TPU

Counts DCi/L pCIlL

Critical
Level
vCi/L

MDA
oCi/L

U-238
U-235
U-234
U-232

Re d By:

4194.2
4391.8
4767.3
5300.8

3917.5
4283.1
4579.5
5093.3

4273.2
4461.0
4866.1
5399.6

63.8
23.6

.0
787

100.2
99.7

100.0
100.1

15.00
4.00

20.00
1,103.00

2.00
3.00
9.00

33.00

13.00
1.00

11.00

1,070.00

5.2E-002
4.OE-003
4.4E-002
3.4E+000

3.3E-002
2.1 E-002
4.3E-002
2.2E-001

1.3E-002
1.6E-002
2.8E-002
5.5E-002

3.7E-002
4.3E-002
6.6E-002
1 .2E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:53:49AM AlphaVision v5.3
Custom Report Iteration; 05121/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

•. le: 1402167-6Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 32
Batch Name: UAS140215-3_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/18/2014 1:52:00PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021032; Det: 32; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:05:30PM

Efficiency Calibration: C14021032

Efficiency: 29.03% +1- 0.12% TPU(2 sigma)

Energy Calibration: C14021032

Energy Cal: Gain = 9.9003 keV I Ch
Offset = 3,021.28 keV

Quadratic = 0.0000 keV / Ch'

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

160
150

120
110

c~100180
0 90

80

50

40
30 -
20 -

U.238U-235 U.23

3 1 . . . . I ..1 4 3 I 4 .3 1 4
3031 3331 3631 3931 4231 4531 4831

Tracer Nuclide: U-232
Tracer Recovery: 83.43%

A A JPk , A dk•lq el VW
I ,, q:;Q-;F 0 . 1. , ?

I

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

5131 5431 5731 6031
Energy (key)

Nuclide Summary (ROI)

Gross Bkgd Ni
Counts Counts Cou

FWHM B.R.
keV %.

633 6631 .6 7 2 36331 6631 6931 7231 7531 7831

2.00Sigma
et Activity TPU
ints pCi/L pCilL

Critical
Level
pCilL

MDA
pCi/L

U-238
U-235
U-234
U-232

Rod By:

4219.2
4417.2
4793.4
5328.0

3942.0
4308.3
4605.3
5120.1

4298.4
4486.5
4892.4

5427.0

20.8 100.2
25.1 99.7

.0 100.0
857ý100.1

9.00
6.00

20.00
1,164.00

4.00
7.00

13.00
16.00

5.00
-1.00
7.00

1,148.00

1.9E-002
0.0E+000
2.6E-002
3.7E+000

2.7E-002
2.7E-002
4.3E-002
2.2E-001

1.7E-002
2.3E-002
3.1 E-002
3.6E-002

4.5E-002
5.6E-002
7.2E-002
8.2E-002

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:53:58AM
AlphaVision v5.3

Custom Report Iteration: 05121/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

. le: 1402167-7
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 43
Batch Name: UAS140215-3_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/18/2014 1:51:59PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021043; Det: 43; Spectrum #1: Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:46:17PM

Efficiency Calibration: C14021043

Efficiency: 32.34% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021043

Energy Cal: Gain = 9.9784 keV I Ch
Offset = 3,013.21 keV

Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Voi.)0.25 mL = 4.91 DPM

160
1509:
120
110

0 100
90
80
70
60
50
40
30
20 U-23eu.230 U-234

10iI 
II .

Tracer Nuclide: U-232
Tracer Recovery: 80.16%

Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Red By:

Peak
Energy

keV
4200.6
4400.2
4779.4
5318.2

ROI
Start
keV

3921.3
4290.5
4589.8
5108.7

ROI
End
keV

4280.5
4470.1
4879.2
5418.0

FWHM
keV
99.7

103.0

27.7

McJ

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

12.00
4.00

13.00
1,276.00

Bkgd
Counts

5.00
1.00

10.00
47.00

Net
Counts

7.00
3.00
3.00

1,229.00

Activity
pCI/L
2.4E-002
1.0E-002
1.0E-002
3.5E+000

2.00Sigma
TPU

pCIlL
2.9E-002
1.6E-002

3.3E-002
2.1E-001

Critical
Level
pCi/L
1.8E-002
8.1 E-003

2.6E-002
5.7E-0023 A_

M DA
pCil L

4.5E-002
2.6E-002
6.1E-002
1.2E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2120/2014 8:54:08AM AlphaVlslon v5.3
Custom Report Iteration: 05/21109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

S le: 1402167-8
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 45
Batch Name: UAS140215-3_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/18/2014 1:52:01PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021045; Det: 45; Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:46:47PM

Efficiency Calibration: C14021045

Efficiency: 31.65% +1- 0.15% TPU(2 sigma)

Energy Calibration: C14021045

Energy Cal: Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vo1.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 82.85%

150

4120-

110

100
90

u 80

70
60

50

40

30

20

10

0
304

U-232

U-23SU-235 U-234

i45 3345 3645 3945 4245 4545 4845 5145 5445 5745 6045
Energy (keV)

Nuclide Summary (ROI)

6345 6645 6945 7245 7545 7645

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHI-M B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts nCi/L

2.00Sigma
TPU

DCilL

Critical
Level
DCI/L

MDA
oCi/L

U-238
U-235
U-234
U-232

Rod By:

4202.8
4398.9
4771.4
5300.9

3928.2
4291.0
4585.2
5095.0

4281.2 321.9
4467.5 .0
4869.5 77.9
5398.9 887

100.2
99.7

100.0
100.1

9.00
5.00

11.00
1,272,00

5.00
1.00
4.00

29.00

4.00
4.00
7.00

1,243.00

11.4E-002
I.4E-002
2.4E-002
3.7E+000

2.6E-002
1,7E-002
2.7E-002
2.1E-001

1 .8E-002
8.OE-003
1 .6E-002
4.5E-002

4.5E-002
2.5E-002
4.1 E-002
9.9E-002

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2120/2014 8:54:22AM AlphaVision v5.3
Custom Report Iteration: 05/21109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

mWie: 1402167-9
ctrum #1 Analysis #1

Sample

Acquisition
Detector: 46
Batch Name: UAS140215-3A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/18/2014 1:52:01PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B134021046; Det: 46; Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:47:15PM

Efficiency Calibration: C14021046

Efficiency: 30.58% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021046

Energy Cal: Gain = 9.8224 keV I Ch
Offset = 3,029.39 keV

Quadratic = 0.0000 keV Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nucilde: U-232
Tracer Recovery: 64.57%

160
150.0

0
120
110

co 100

90

80
70
6o
50
so
40
30
20
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1~
U-232

1U-234

U.238U-235

0, . A~ .. / / .

039 3339 3639 3939 4239 4539 4839 5139 5439 5739 6039
Energy (keV)

Nuclide Summary (ROI)

6339 6839 6939 7239 7539 7839

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd Net Activity
keV %. Counts Counts Counts pCi/L

2.00Sigma
TPU

pCi&L

Critical
Level
pCiIL

M DA
pCi/L

U-238
U-235
U-234
U-232

RWIBy:

4217.9
4414.4

4787.6
5318.0

3942.9
4306.3
4601.0
5111.8

4296.5
4483.1
4885.8
5416.2

13.7
75.4
78.0

100.2
99.7

100.0
100.1

6.00
8.00

160.00
954.00

4.00
1.00

11.00

18.00

2.00
7.00

149.00
936.00

9.1E-003
3.2E-002

6.8E-001
2.9E+000

2.9E-002
2.8E-002
1.AE-001
1.9E-001

2.1 E-002
1.1 E-002
3.5E-002
4.7E-002

5.5E-002
3.4E-002
8.3E-002
1.1E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:54:30AM AlphaVision v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

S le: 1402167-10spectrum #1 Analysis #1

Sample

Acquisition
Detector: 47
Batch Name: UAS140215-3_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/18/2014 1:52:02PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time; 0.00 %

Calibration

Bkgd Info: Sample: B14021047; Det: 47; Spectrum #1: Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:47:41PM

Efficiency Calibration: C14021047

Efficiency: 30.42% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021047

Energy Cal: Gain = 9.8810 keV I Ch
Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46 U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

140

1309:
100

90
Sso-807

70
so-

5o

40
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20 !

10 u U-23SU-23, U-234

3038 3338 3638 3938 4238 4538 4838

Tracer Nuclide: U-232
Tracer Recovery: 69.82%

Energy (keV)
Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

R* By:

Peak
Energy

keV

ROI
Start
keV

4194.2
4391.8
4767.3
5300.8

3917.5
4283.1
4579.5
5093.3

ROI
End FWHM
keV keV

4273.2 141.3
4461.0 13.4
4866.1 13.2
5399.6 80.4

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

8.00
2.00

17.00
1,033.00

Bkgd
Counts

5.00
2.00

10.00
26.00

Net
Counts

3.00
0.00
7.00

1,007.00

Activity
pCi/L
1.3E-002

0.OE+000
3.OE-002

3.11E+000

2.OOSIgma
TPU

pCi/L
3.1 E-002
1 .715-002
4.4E-002
2.OE-001

Critical
Level
pCilL
2.2E-002
1.4E-002
3.1E-002
5.2E-002

MDA
pCi/L

5.5E-002
4.0E-002
7.4E-002
1.2E-001

I I

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS fomls. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:54:39AM AlphaVision v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

.7Ie: 1402167-11
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 9a
Batch Name: UAS140215-3_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/19/2014 2:55:22PM
Live Time: 1,000.00 min.
Real Time: 1,010.68 mIn.
Dead Time: 1.06 %

Calibration

Bkgd Info: Sample: B14021009; Det: 9a; Spectrum #1; Feb-10-2014 13:24

Calibration Date: 2110/2014 10:20:24AM

Efficiency Calibration: C14021009

Efficiency: 31.42% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021009

Energy Cal: Gain = 10.0569 keV / Ch
Offset = 2,995.13 keV

Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 74.39%

130

2 0-

10 0

90

a 80

8 70
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0 i
3005

Nuclide
U-238
U-235
U-234
U-232

Red By:

3305 3605 3905 4205 4505 4805 5105 5405 5705 6005 6305 6605 6905 7205 7505 7805 8105
Energy (key)

Nuclide Summary (ROI)
Peak

Energy
keV

4171.8
4372.9
4755.1
5298.2

ROI
Start
keV

3890.2
4262.3
4564.0
5087.0

ROI
End
keV

4252.2
4443.3
4855.7
5398.7

FWHM
keV

136.9
.4

20.4

B.R. Gross
%. Counts C
100.2 12.00
99.7 5.00

100.0 14.00
S1,13q.o0

Bkgd
ounts

4.00
4.00
9.00

28.00

Net
Counts

8.00
1.00
5.00

1,108.00

Activity
pCi/L

3.1 E-002
3.9E-003
1.9E-002

3.3E+000

2.00Sigma
TPU

pCi/L
3.1 E-002
2.32-002
3.7E-002
2.0E-001

Critical
Level
pCi/L

1.8E-002
1.8E-002
2.7E-002
4.9E-002

MDA
pCiIL

4.6E-002
4.6E-002
6.4E-002
1.1E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:54:44AM AlphaVlsion v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

. le: 1402167-12
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 10b
Batch Name: UAS140215-3_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:55:24PM
Live Time: 1,000.00 min.
Real Time: 1,010.68 min.
Dead Time: 1.06 %

Calibration

Bkgd Info: Sample: B14021010; Det: 10b; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:21:35AM

Efficiency Calibration: C14021010

Efficiency: 31.19% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021010

Energy Cal: Gain = 9.9575 keV / Ch
Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 66.76%

130
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3320 3620 3920 4220 4520 4820 5120 5420 5720 '
Energy (keY)

Nuclide Summary (RO

FWHM B.R. Gross Bkgd
keV %. Counts Counts

6020 6320 6620 6920 7220 7520 7820

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

2.00Sigma
Net Activity TPU

Counts pCiIL pCIlL

Critical
Level
pCilL

MDA
DCIIL

U-238
U-235
U-234
U-232

Rod By:

4185.6

4384.7
4763.1
5300.8

3906.7
4275.2
4573.9
5091.7

4265.2
4454.4
4862.7
5400.4

13.6
.0
.0

90.7

100.2
99.7

100.0
100.1

6.00
4.00
4.00

1,015.01

3.00
1.00
4.00

27.99

3.00
3.00
0.00

987.01

1.3E-002
1.3E-002

0.OE+000
3.OE+000

2.6E-002
1 .9E-002
2.4E-002
1 .9E-001

1.7E-002
1.0E-002
2.OE-002
5.5E-002

4.6E-002
3.2E-002
5.2E-002
1.2E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:54:52AM AlphaVision v5.3
Custom Report Iteration: 05121109
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

.ecle: 1402167-13
Spectrum #1 Analysis #1

Detector: 11a
Batch Name: UAS140215-3_B
Nuclide Library: Uranium Default
Analysis Method: Absolute Interactive ROI Analysis
ROI Set: Uranium Default

Sample

Acquisition

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:55:20PM
Live Time: 1,000.00 min.
Real Time: 1,010.68 min.

Dead Time: 1.06 %

CalibraUon

Bkgd Info: Sample: B14021011; Det: 1 1a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:23:50AM

Efficiency Calibration: C14021011

Efficiency: 30.43% +1- 0.16% TPU(2 sigma)

Energy Calibration: C14021011

Energy Cal: Gain = 9.9575 keV / Ch
Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 76.18%
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20 3620 3920 4220 4520 4820 5120 5420 5720 60:
Energy (keV)

Nuclide Summary (ROI)

6620 6920 7220 7520 7820

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keY

FWHM
keV

B.R. Gross Bkgd
Counts Counts

2.00SIgma
Net Activity TPU

Counts pCi/L pCIlL

Critical
Level
pCilL

MDA
pCiIL

U-238
U-235
U-234
U-232

Rod By:

4205.4
4404.6
4782.9
5290.8

3866.9
4235.3
4534.0
5051.8

4225.3
4414.5

4822.8
5360.5

275.7
.0

72.1

IJ7Y

100.2
99.7

100.0
100.1

8.00
7.00

17.00
1,125.00

4.00
3.00

13.00
26.00

4.00
4.00
4.00

1,099.00

1.6E-002
1.6E-002
1.6E-002

3.4E+000

2.7E-002
2.5E-002
4.3E-002
2.1E-001

1.8E-002
1.6E-002
3.3E-002
4.8E-002

4.7E-002
4.22-002
7.6E-002
1.1E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:55:12AM
AlphaVislon v5.3

Custom Report Iteration: 05/21109
67pvAI218of 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

, p le: 1402167-14
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 12a
Batch Name: UAS140215-3_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:55:21PM
Live Time: 1,000.00 min.
Real Time: 1,010.68 min.
Dead Time: 1.06 %

Calibration

Bkgd Info: Sample: B14021012; Det: 12a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:25:15AM

Efficiency Calibration: C14021012

Efficiency: 30.32% +1- 0.21% TPU(2 sigma)

Energy Calibration: C14021012

Energy Cal: Gain = 9.9575 keV / Ch
Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch'

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 67.69%
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Energy (keV)

Nuclide Summary (ROI)

6620 6920 7220 7520 7820

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

2.OOSigma
Net Activity TPU

Counts PCi/L pCi/L

Critical
Level
pCi/L

MDA
pCi/L

U-238
U-235
U-234
U-232

Rod By:

4205.4
4404.6
4782.9
5320.6

3926.6
4295.0

4593.7
5111.5

4285.1 330.8
4474.3 48.0

4882.5 104.1
54201ý,98.3

100.2
99.7

100.0
100.1

7.00
5.00

10.00
1,006.00

1.00
1.00
3.00

33.00

6.00
4.00
7.00

973.00

2.6E-002
1.8E-002
3.1 E-002
3.0E+000

2.5E-002
2.2E-002
3.2E-002
2.OE-001

1.0E-002
1.0E-002
1.8E-002
6.1 E-002

3.2E-002
3.2E-002
4.7E-002
1.3E-001

-- I

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:55:25AM AlphaVIslon v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

W 1402167-15
Sctrurn #1 Analysis #1

Sample

Acquisition
Detector: 16a
Batch Name: UAS140215-3_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:55:23PM
Live Time: 1,000.00 min.
Real Time: 1,010.68 min.

Dead Time: 1.06 %

Calibration

Bkgd Info: Sample: B14021016; Det: 16a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:57:03AM

Efficiency Calibration: C14021016

Efficiency: 29.83% +/- 0.12% TPU(2 sigma)

Energy Calibration: C14021016

Energy Cal: Gain = 9.8597 keV / Ch
Offset = 3,025.63 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 70.79%
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Energy (keY)

Nuclide Summary (ROI)I

Nuclide
U-238
U-235
U-234
U-232

R*d By:

Peak
Energy

keV
4208.8
4406.0
4780.7
5313.1

ROI
Start
keV

3932.7
4297.5
4593.3
5106.0

ROI
End
keV

4287.7
4475.0
4879.3
5411.7

FWHM
keV

20.1
27.0

108.5
75.8

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

6.00
1.00

10.00
1,015.00

Bkgd Net Activity
Counts Counts pCl/L

1.00 5.00 2.1E-002
1.00 0.00 0.OE+000
4.00 6.00 2.6E-002

14.00 1,001.00 3.1E+000

2.OOSigma
TPU

p~lL
2.3 E-002
1 .2E-002
3.2E-002
2.OE-001

Critical
Level
pCi/L
9.9E-003
1.OE-002
2.0E-002
3.8E-002

MDA
pCi/L

3.1 E-002
3.1 E-002
5.1E-002
8.9E-002

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:55:33AM AlphaVision v&.3
Custom Report Iteration: 05/21/09

6 9p*W~of 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

W le: 1402167-16
ctrum #1 Analysis #1

Sample

Acquisition
Detector: 29
Batch Name: UAS140215-3B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:58:00PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021029; Det: 29; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:04:22PM

Efficiency Calibration: C14021029

Efficiency: 27.70% +/- 0.12% TPU(2 sigma)

Energy Calibration: C14021029

Energy Cal: Gain = 9.8810 keV I Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Voi.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 73.65%
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Energy (keV)

Nuclide Summary (ROI)

038 6338 6638 6938 7238 7538 7838

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

2.00Sigma
Net Activity TPU

Counts pCi/L pCilL

Critical
Level
pCi/L

MDA
pCUlL

U-238
U-235
U-234
U-232

ROd By:

4204.0
4401.7
4777.1
5310.7

3927.4
4293.0

4589.4
5103.2

4283
4470
4876
5409

1.1 14.9
1.8 .4
5.0 106.4
1.5 81.1(if

100.2
99.7

100.0
100.1

7.00
2.00
7.00

1,000.00

3.00
3.00
8.00

33.00

4.00
-1.00
-1.00

967.00

1 .8E-002
0.O1E+000
0.0E+000
3.3E+000

2.8E-002 1.8E-002
2.0E-002 1.8E-002
3.4E-002 2.9E-002
2.2E-001 6.1 E-002

4.7E-002
4.8E-002
7.OE-002
1 .3E-001

v
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
'ate: 2/20/2014 8:55:58AM AiphaVision v5.3

Custom Report Iteration: 05/21/09
Print D 70FdgkMof 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

le: 1402167-17
Spectrun #1 Analysis #1

Sample

Acquisition
Detector: 30
Batch Name: UAS140215-3_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:58:01PM
Live Time: 1,000.00 min.
Real lime: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021030; Det: 30; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:04:44PM

Efficiency Calibration: C14021030

Efficiency: 28.09% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021030

Energy Cal: Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch'

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 56.03%
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Energy (keV)

Nuclide Summary (RO)

I 4 I 8 3045 6345 6 II I 6 I 9 I I 7 I4 I 76645 6945 7245 7245 7845

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

2.00Sigma
Net Activity TPU

Counts pCilL pCilL

Critical
Level
pCi/L

MDA
pCi/L

U-238

U-235
U-234
U-232

ROd By:

4212.6
4408.7
4781.3
5310.7

3938.0
4300.8
4595.0
5104.8

4291.0 28.0
4477.3 .0
4879.3 18.9
5408.8 6.8

100.2
99.7

100.0
100.1

6.00
0.00

11.00
769.00

1.00
2.00
8.00

23.00

5.00
-2.00
3.00

746.00

2.9E-002
0.OE+000
1 .7E-002

2.5E+000

3.0E-002
2.OE-002
5.OE-002
1.9E-001

11.312-002

1 .9E-002

3.8E-002
6.6E-002

4.2E-002
5.3E-002
9.1 E-002
1.5E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:56:13AM AlphaVision v5.3
Custom Report Iteration: 05/21109 71P*4218of 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

,le: 1402167-18
rum #1 Analysis #1

Sample

Acquisition
Detector: 31
Batch Name: UAS140215-3_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:58:01PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021031; Det: 31; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:05:06PM

Efficiency Calibration: C14021031

Efficiency: 29.21% +1- 0.18% TPU(2 sigma)

Energy Calibration: C14021031

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 73.24%
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3338 3638 3938 4238 4538 4838 5138 5438 5738 6038 6338
Energy (keV)

- Nuclide Summary (ROI)

6638 6938 7238 7538 7838

Peak
Energy

Nuclide keV

ROI
Start
keY

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

2.00Sigma
Net Activity TPU

Counts pCi/L pCiiL

Critical
Level
pCi/L

M DA
pCi/L

U-238
U-235
U-234
U-232

R d By:

4194.2
4391.8
4767.3
5300.8

3917.5
4283.1
4579.5
5093.3

4273.2
4461.0
4866.1
5399.6

98.9
26.2
99.8

j4t9

100.2
99.7

100.0
100.1

7.00
7.00

94.00
1,047.00

2.00
3.00
9.00

33.00

5.00
4.00

85.00
1,014.00

2.11E-002
1.7E-002
3.6E-001
3.2E+000

2.5E-002
2.7E-002
9.6E-002
2.1E-001

1.4E-002
1.7E-002
2.9E-002
5.8E-002

3.91H-002
4.5E-002
7.OE-002
1.3E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:56:22AM
AlphaVision v5.3

Custom Report Iteration: 05121/09 72F*6218of 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

W 1402167-19
Wctrum #1 Analysis #1

Sample

Acquisition
Detector: 32
Batch Name: UAS140215-3_8
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:58:02PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021032; Det: 32; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:05:30PM

Efficiency Calibration: C14021032

Efficiency: 29.03% +/- 0.12% TPU(2 sigma)

Energy Calibration: C14021032

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV

Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 33.79%
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3331 3631 3931 4231 4531 4831 5131 5431 5731 6031 6331
Energy (keV)

Nuclide Summary (ROI)

6631 6931 7231 7531 7831

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keY %.

Gross Bkgd
Counts Counts

2.00Sigma
Net Activity TPU

Counts pCI/L pCi/L

Critical
Level
pCi/L

MDA
pCi/L

U-238
U-235
U-234
U-232

Rod By:

4219.2
4417.2
4793.4
5328.0

3942.0
4308.3
4605.3
5120.1

4298.41
4486.5
4892.4
5427.0

13.6
23.1
52.3

I 54.5

100.2
99.7

100.0
100.1

5.00
4.00

12.00
481.00

4.00
7.00

13.00
16.00

1.00
-3.00
-1.00

465.00

9.2E-003
0.OE+000
0.OE+000
1 .5E+000

5.5E-002
6.1 E-002
9.2E-002
1.4E-001

4.3E-002
5.7E-002
7.712-002
8.9E-002

J, 1_

1.1E-001
1.4E-001
1.8E-001
2.OE-001

v
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:56:32AM
AiphaVIslon v5.3

Custom Report Iteration: 05/21/09 73F*42i8of 1.



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

aie: 1402167-20
ctrum #1 Analysis #1

Sample

Acquisition
Detector: 45
Batch Name: UAS140215-3_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/19/2014 2:58:02PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021045; Det: 45; Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:46:47PM

Efficiency Calibration: C14021045

Efficiency: 31.65% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021045

Energy Cal: Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV I Ch'

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 74.45%
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3345 3645 3945 4245 44•, 5145 5445 5745 6045 6345 5545 6945 7245
Energy (keV)

Nuclide Summary (ROI)

'7 5' '7845'

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

2.00Sigma
Net Activity TPU

Counts pCi/L pCIlL

Critical
Level
pCi/L

MDA
pCi/L

U-238
U-235
U-234
U-232

Rod By:

4202.8
4398.9
4771.4
5300.9

3928.2
4291.0
4585.2
5095.0

4281.2

4467.5
4869.5
5398.9

40.7
19.6
15.6
91.5

'Oh9

100.2
99.7

100.0
100.1

5.00
3.00

15.00
1,146.00

5.00
1.00,
4.00

29.00

0.00
2.00

11.00
1,117.00

0.OE+000
7.7E-003
4.2E-002
3.3E+000

2.4E-002
1 .512-002
3.4E-002
2.OE-001

2.OE-002

8.9E-003

1.8E-002

5.OE-002

5.OE-002
2.8E-002
4.6E-002
I .IE.001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/2012014 8:56:41AM
AlphaVision v5.3

Custom Report Iteration: 05/21/09 74F*62$of I



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

U le: AS140215-3MMB
rum #1 Analysis #1

Sample

Acquisition
Detector: 46
Batch Name: UAS140215-3 B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:58:03PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021046; Det: 46; Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:47:15PM

Efficiency Calibration: C14021046

Efficiency: 30.58% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021046

Energy Cal: Gain = 9.8224 keV I Ch
Offset = 3,029.39 keV

Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 54.15%

110

30

20

10

Energy (key)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

ROd By:

Peak
Energy

keV

4217.9
4414.4
4787.6
5318.0

ROI
Start
keV

3942.9
4306.3
4601.0
5111.8

ROI
End
keV

4296.5
4483.1

4885.8
5416.2

FWHM
keV

107.0
13.3
22.8
75.3

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

7.00
2.00

15.00
803.00

Bkgd
Counts

4.00
1.00

11.00
18.00

Net
Counts

3.00
1.00
4.00

785.00

Activity
pCi/L
1.6E-002
5.5E-003
2.2E-002
2.4E+000

2.00Sigma
TPU

pCi/L
3.6E-002
1.9E-002
5.6E-002
1.8E-001

Critical
Level
pCi/L

2.5E-002
1.3E-002
4.2E-002
5.6E-002

MDA
pCi/L

6.5E-002
4.OE-002
9.9E-002
1.3E-001

v
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

'ate: 2/20/2014 8:56:51AM AlphaVlslon v5.3
Custom Report Iteration: 05/21109Print D 75P*6218of I



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Wle: AS140215-3PMB
trum #1 Analysis #1

Sample
Sample Size: 0.50

Acquisition
Detector: 47
Batch Name: UAS140215-3B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:58:03PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021047; Det: 47; Spectrum #1: Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:47:41PM

Efficiency Calibration: C14021047

Efficiency: 30.42% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021047

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 32.10%

80

60

55

50

o 45

40
35
30
25

20

10
5
0
30

U-23 SU-235 U-234 I) L j J h

0 3338 3638 3938 4238 4538 4838 5138 5438 5738 60

Energy (keV)
Nuclide Summary (ROI)

138 8338 6638 6938 7238 7538 7838'

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM
keV

B.R.

2.OOSigma
Gross Bkgd Net Activity TPU
Counts Counts Counts pCilL pCilL

Critical
Level
pCi/L

MDA
DCi/L

U-238
U-235
U-234
U-232

RO By:

4204.0

4401.7
4777.1
5310.7

3927.4

4293.0
4589.4
5103.2

4283.1

4470.8
4876.0
5409.5

.0

17.4
180.6

217

100.2
99.7

100.0
100.1

4.00
3.00
6.00

492.00

5.00
2.00

10.00
29.00

-1.00

1.00

-4.00
463.00

0.OE+000
9.3E-003
0.OE+000
1.4E+000

5.5E-002
4.1 E-002
7.4E-002
1.4E-001

4.BE-002
3.OE-002
6.SE-002
1.2E-001

1 .2E-001
8.6E-002
1 .6E-001
2.7E-001

All activity values and tracer recovcries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:56:59AM AlphaVision v5.3
Custom Report Iteration: 05/21109 70tqfg2Z8of 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

le: AS140215-3LCS
pectrum #1 Analysis #1

Sample
Sample Size : 0.50

Acquisition
Detector: 25
Batch Name: UAS140215-3B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:58:04PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021025; Det: 25; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:03:30PM

Efficiency Calibration: C14021025

Efficiency: 29.18% +/- 0.20% TPU(2 sigma)

Energy Calibration: C14021025

Energy Cal: Gain =9.8810 keV/Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 46.42%

70

60

50

40

30

20

10

0 ,

3038
Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Rod By:

Peak
Energy

keV

ROI
Start
keV

ROI
End
keV

4184.3
4381.9
4757.4
5291.0

3907.6
4273.2
4569.6
5083.5

4263.3
4451.1
4856.2
5389.8

FWHM
keV
86.0
90.6
81.1
88.7

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

724.00
24.00

648.00
676.00

Bkgd Net Activity
Counts Counts pCilL

5.00 719.00 4.8E+000
5.00 19.00 1.3E-001

13.00 635.00 4.2E+000
34.00 642.00 2.1E+000

2.OOSIgma
TPLJ

pCi/L
7.2E-001
7.4E-002
6.5E-001
1 .7E-001

Critical
Level
pCilL
3.5E-002
3.5E-002
5.6E-002
9.3E-002

MVDA

8.7E-002
8.7E-002
1 .3E-001
2.IE-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results, Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:57:10OAM AlphaVislon v5.3
P Custom Report Iteration: 05/21109 77R~f2~of 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

t le: AS140215-3LCSDtrum #1 Analysis #1

Sample

Acquisition
Detector: 26
Batch Name: UAS140215-3_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:58:00PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021026; Det: 26; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:04:02PM

Efficiency Calibration: C14021026

Efficiency: 30.73% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021026

Energy Cal: Gain = 9.8047 keV I Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch'

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 65.00%

130

120

0 80

60

50

40

30

20

10

046
3045 5145 5445 5745 6

Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Peak
Energy

keV

4222.4

4418.5
4791.1
5320.5

ROI
Start
keV

3947.8
4310.6
4604.8
5114.6

ROI
End
keV

4300.8
4487.1

4889.1
5418.6

FWHM
keV
88.4
75.2
93.3

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

1,020.00
35.00

908.00
962.00

Bkgd
Counts

16.00
7.00

34.00
35.00

Net
Counts
1,004.00

28.00
874.00
947.00

Activity
pCilL
4.5E+000
1.3E-001

3.9E+000
2.9E+000

2.00Sigma
TPU

pCilL
6.2E-001
6.1 E-002
5.5E-001
1.9E-001

Critical
Level
pCilL

4.2E-002
2.8E-002
6.1E-002
6,4E-002

MDA
pCi/L

9.6E-002
6.8E-002
1.3E-001
1.4E-001

R* By:
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/20/2014 8:57:18AM AlphaVision v5.3
Custom Report Iteration: 05/21109 7 W442180f 1
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ALS
Alpha Spectrometer Instrument Run Log

Date: A 1-7j)Yjj2- aliqSOP 7114;FORM 746rB.xis (1O07)21

Deec Btch ID I Saml ID IsW *ax D uration Initia

7470- 300.

IJA- 1; • 'l1o ,W
-it- ,
11 40211&AIL401,35-1 V 166U

IL 1 ~-16 113Nogk-W I
Iq """1"&Z I

ý) B.- -

9 TA-5) '4Ofl.41I- 14 0ZWO7-L16 '- I F lip
-1 '7
-1 ? 1 4 +1

I
• • dC.a•' Jr • i J

Notes:

j Ioewe li 1 1IDate: ZI /

0

0

00
436599



ALS
Alpha Spectrometer Instrument Run Log Date: ;,//C7hvSOP 714;FOIW 746r8.xh; 11w210

Iatecto Batch ID Sam e IDIseimatrix I Duration InitilaI

- -wz

1~1

01 -- 4 I0

D oBatch 1 Samle ID Iso/Matrix Duratio a

I2 ___ -N I I
__ 4

IL

-- 7D

1 -" 1 1

1, 7I

32. _!_ •

Notes:

Revieweq by:•
Date:2,,- 91Yl00

0

0o

442902

= = M M M M M - - mm I m - tmb - -m



A

Section 6

QUALITY ASSURANCE
SUMMARY REPORTS

0
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A
No NON-CONFORMANCE REPORTS or QUALITY

ASSURANCE SUMMARY SHEETS are included in this data
package.
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Section 7

LABORATORY BENCH SHEETS

0
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ALS Envomental - FC
Radiochemistry I ument Worksheet

Prop Procedure: uFso 1of" M4 toXoA4f Analytical QASS I NCR? Y /IN) tfL -
I ~

LaLiti I QC IluitAlqIFnJq j Units IReor~tI G1-NI PU rtIEnib Cltl 1 oU nttE2O FltFe ICnt 2 Cati I Cnit3Fe ICnt3 Cnt3Pos
Type jPnq1 jUnits sI~e Clik By Insavoet IChk By Inatimet IChIC By

Notes I

1 1402167-1 SMP 0.5 0.5 sample uCUml 21671 C 21671 _21671

1 1402167-2 SMP 0.5 0.3 sample uCuml _21672 1 ) 21672 _21672

1 1402167-3 SMP 0.5 0.5 sample uCl/ml _21673 Zq _21673 _21673

1 1402167-4 SMP 0.5 0.5 sample uCUml _21674 30 _21674 _21674

1 1402167-5 SUP 0.5 0.5 sample uCUmI _21675 • _21675 21675

1 1402167-4 SUP 0.5 0.5 sample uCU.I _21676 _AZ 21676 2167

1 1402167-7 S.P 0.5 0.5 sample u•am j1677 21677 677

1 140216748 SMP 0.5 0.5 sample uCUnil _.21678 _21678 _21678

1 1402167-9 SMP 0.5 0.5 sample uCimi _1679 _21679 _21679

1 1402167-10 SMP 0.5 0.5 sample uCUmI _216710 p.f 216710 216710

1 1402167-11 SMP 0.5 0.5 sample uCl/ml .216711 09 _216711 26711

1 1402167-12 SMP 0.5 0.5 sample uCl/ml _216712 _216712 216712

1 1402167-13 SMP 0.5 0.5 sample uCUmI -216713 216713 ;16713

1 1402167-14 SUP 0.5 0.5 sample uCml ;216714 .-216714 -218714

1 1402167-15 SMP 0.5 0.5 sample uCUml ;216715 ._216715 216715

1 1402167-16 SP 0.5 0.5 sample uCimI" _216716 1_21671 216716

1 1402167-17 SMP 0.5 0.5 sample uCWI/m 216717 50 _2117 216717

1 1402167-18 SUP 0.5 0.5 sample tiCUmi A.1671815 16118 -216718

1 1402167-19 SMP 0.5 0.5 sample uCUml ;216719 3Z _216719 216719

1 1402,167-2 SUP 9.5 0.5 sample uWCm ;216720 45 216720 216720

1 AS140215-3M MB 0.5 0.5 sample uCUMI -2153MB , _2153MB 21S3MI B/

I AS140215-3P MB 0.5 0.5 sample uCIml _2153P8 _A7 _2153PB -2153Ps

I AS140215-3 LCS 0.5 0.5 sample uClfml _2153L 25 _2153L M !3L 7

I AS140215-3 LCSD 0.5 0.5 sample uCUmI ..2153L0 ...2153LD

qq -T MeA...

I)San # Nuclide SoInID Preo Conc Units Pren Date Aliguot Units Plnet ID ,nf# Nuclide SolnID Prep Conc Units Preo Date Ali-uot Units Pipet ID
T1 U-232 914.4095.46 18.916 DPMId 02/15114 0.25 r1l AW016 S1 U-234 843.3610.100 19.608 DPM/nil 02/15114 0.25 Ol AW016

S1 U-235 843.3610.100 0.937 DPMWm" 02/15/14 0.25 rd AW016

Pife I of 3 UISO Instrument Sheet

Date Printed: 2/17/2014 15:44
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Radiochemistry Ir ment Worksheet
ALS Env~mental - FC O

Prep Procedure: UISOI Analytical QASS I NCR? Y rN

Prep, LablO I QC Int Alq IFin AIq UnIts Report cnt Fie Cnt I C I Po Cnt2File I Cnt2 I Cot 2 Pos I Cnt 3 FileI Cnt 3 Ct 3 Poe Note
mum Type Units instlDet Chic By lnstJDet Chic By InstlOet Chic By

I U-238 843.3610.100 20.357 DPh/Wt 02/15/14 0.25 Ml AW016

Sample Barcodes

1402167-1 * ||m H h l 1402167-2 lii1402167-3 UE~f~i HIll UAE
AS14021"-3PS1 AS140215-3PS2 AS140215-3PS3

1402167AI|~ i|M 1402167-5 14a02167il '•-8 u| l| J M
AS14021,_-3PS4 AS140215-3PS5 AS140215-3PS6

1402167-7 *|fH3 if 1402167-8 M |IlE fl ~lh"IIE 1402t67-9 i ii
AS140215-3P$7 AS140215-3PS8 AS140215-3PS9

-10 1402167-8 Ill•11LJhl 1402167,-1
AS14021_-3PS10 AS140215-3PSl AS140215-3PS12

AS140215-3PS13 AS140215-3PS1 ES14021,_-_PS15

1402167•.1 IilfII|I6f uE |Jif E 1402167-17 1402167-18 J flflI li EiJ|
AS140215-3PS16 AS140215-3PS17 AS140215-3PS181402167419HEEIEUINI!111 1402167-24 IAlhHE1402167-16M

AS140215-3PS19 AS140215-3PS12 AS140215-3PS21

AS140215-3PMB ________________s_____c_____i__ AS140215-3LCSD___i________ |_a
AS140215-3PS22 AS140215-3PS23 AS140215-3PS24

00

Pqe 2 of 3 UISO Instrument Sheet ALS Environmental - FC Supersedes: -J 'IhF\
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ALS Envlmental - FC
Radiochemistry Irejment Worksheet

Reporting Units
.. abD Ts~pam Rp ats

1402167-1 lsoUPNV_Air Filter
1402167-2 IsoUPNVAJr Filter

1402167-3 IsoUPNV_Air Filter

1402167-4 IsoU_PNVAjr Filter
1402167-5 IsoUPNVAir Filter

1402167-6 IsoUPNV Air Filter
1402167-7 IsotPNVAir Filter

1402167-8 lsoUPNV_Air Filter
1402167-9 lsoUPNVAir Filter

1402167-10 IsoU_PNV_Air Filter
1402167-11 IsoUPNVAir Filter

1402167-12 IsoU_PNV_AIr Filter

1402167-13 lsoUPNV Air Filter

1402167-14 lsoU_PNVAir Filter
1402167-15 lsoU_PNVAir Filter
1402167-16 IsoU_PNV_Air Filter

1402167-17 IsoUPNVAir Filter
1402167-18 [sot_PNVAir Filter
1402167-19 [soUPNVAir Filter
1402167-20 IsoUPNVAir Filter

uCl/mi
uCi/mI
uCi/mI
uCi/mI
uCi/mI
uCi/mI
uCi/mI

uCl/mI
uCl/ml
uCl/mi
uCl/ml
uCl/ml
uCI/mI
uCivml
uCl~mI
uCl/ml
uCl/mI
uCi/mI
uCi/ml
ucl/ml

00
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ALS Envlmental - FC
Radiochemistry P@Worksheet

Prep Procedure: UISO Reviewed By- cas (5 Review Date: 2117/2014

Non-Routine Pre-Treatment?fYI N Batch: ' 'e. Re-Prep? Y I® Batch: N. I ..... .. Prep QASS I NCR? Y I

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart A Balance: 27

Prep SOP: NONE Prep Date: 2/15/2014 Balance:
Matrix Class: solid Prep Dept: AP

LabiD Dish nit Alq i Alq Prep Basis # of Filters Micro hndt Micro Date Standards PropNotesNump Prop Tpol No.rpNoe
sample sample

1 1 1402167-1 SMP 0.5 0.5 As Received 9 TI

2 1 1402167-2 SMP 0.5 0.5 As Received TI

3 1 1402167-3 SUP 0.5 0.5 As Received TI

4 1 1402167-4 SMP 0.5 0.5 As Received TI

5 1 1402167-5 SMP 0.5 0.5 As Received Ti

6 1 14021674 SUP 0.5 0.5 As Received Ti
7 1 1402167-7 SAP 0.5 0.5 As Received TI

1 1402167-a SUP 0.5 0.5 As Received Ti

9 1 1402167-9 SUP 0.5 0.5 As Received <Ti
10 1 1402167-10 SMP 0.5 0.5 As Received 7 TI

11 1 1402167-11 SWP 0.5 0.5 As Received TI

12 1 1402167.12 SUIP 0.5 0.5 As Received rT/TI

13 1 1402167-13 SUP 0.5 0.5 As Received TI

14 1 1402167-14 SUP 0.5 0.5 As Received TI

15 1 1402167-15 SMP 0.5 0.5 As Received TI

16 1 1402167-16 SMP 0.5 0.5 As Received TI

17 1 1402167-17 SMP 0.5 0.5 As Received TI

1 1 1402167-18 SUP 0.5 0.5 As Received TI

19 1 1402167-19 SUP 0.5 0.5 As Received T1

20 1 1402167-20 SUP 0.5 0.5 As Received TI

21 1 AS140215-32 MB 0.5 0.5 As Received TI

22 1 AS140215-3P MB 0.5 0.5 As Received TI

23 1 AS140215-3 LCS 0.5 0.5 As Received SI.TI

24 1 AS140215-3 LCSD 0.5 0.6 As Received \_ , SI,TI

O0
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ALS Envomental -- FC
Radiochemistry Pe Worksheet

Prep Procedure: UISO Reviewed By: cas Review Date: 2/17/2014

Non-Routine Pre-TreatmentCY lR Batch: Re-Prep? Y Batch: tJ A A Prep QASS / NCR? Y i@ N A
Prop SOP: PAl 778 Rev: 14 n1,\ Prep Analyst: Tambrae Elhart Balance: 27
Prep SOP: NONE Prep Date: 2/15/2014 Balance:

Matrix Class: solid Prep Dept: AP

I samp IPrep I LabiD I C IDish hI ltAMq IFin Alq IPrep easis of Filters Micro mnit Mi4cro Date Standards Prep Notes
Hum Num Type No. sample sample

Comments
SFlters consist of 4" circles that were cut in half. One half was aliquotted into a pre-weighed beaker and weighed. The matrix MB (MMB), LCS, and LCSD (due to limited volume) were created using client provided blank

lts. The reagent MB (PMB) was created using an ALS blank filter. All samples were spikeditraced and muffled at 600C. After muffling, the beakers were re-weighed to determine sample ash weight. Samples were
t and digested using I5mL each HCI and HNO3, and 5mL HF. Further prep proceeded per SOP 778.

Spiked By: Tambrae Elhart

Witnessed By: Emily R. Lyons

Date: 2/15/2014

Date: 2115/2014

[ I .... . • I i I1111

Soin # Nu•cide SolnID Prep Conc Units Preo Date Aliquot Units Pipet ID
T1 U-232 914.4095.46 18.916 OPM/rr 02/15/14 0.25 al AW016

I ~ F
Nuclide SoInID Preo Cone Units 01, In IPreo Date Allauot Unils

I • "--- " "T I " re D ate .. . . 1 .. . .r ....
S1

- i
U-234
U-235
U-238

843.3610.100
843.3610.100
843.3610.100

19.608
0.937

20.357

0P~hn
OPfMn
DPM/ml

02/15/14
02/15/14
02/15/14

0.25

0.25

0.25

ad
mt

at

AW016
AW016
AW016

00
O0
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ALS Envemental -- FC Radiochemistry P*Worksheet

Prep Procedure: UISO Prep Batch Not Validated!!! Review~dBy: Review Date:

Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart 4 Balance:
Prep SOP: NONE Prep Date: 2115/2014 Balance:

Matrix Class: solid Prep Dept: AP

SanpPrep LabID~i I QCe Dish Inint Aiq Fin Atq Prep Basis l of Filters Micro nilt Micro Date I Standards Prep Notes

HunNumn Type No sanl sample I oct I . I I
1 1 1402167-1 SMP 0.5 0.5 As Received TI

2 1 1402167-2 SMP 0,5 0.5 As Received TI

3 1 1402167-3 SMP 0.5 0.5 As Received TI

4 1 14021674 SUP 0.5 0.5 As Received TI

8 1 1402167-5 SMP 0.5 0.5 As Received TI

6 1 1402167-6 SMP 0.5 0.5 As Received TI

7 1 1402167-7 SMP 6.6 0.5 As Received Ti

8 1 1402167-8 SAP 0.5 0.5 As Received TI

9 1 1402167-9 SUP 0.5 0.5 As Received TI

10 1 1402167-10 SMP 0.5 0.5 As Received TI

I1 1 1402167-11 SMP 0.5 0.5 As Received T1

12 1 1402167-12 SUP 0.5 0.5 As Received TI

13 1 1402167-13 SMP 0.5 0.5 As Received TI

14 1 1402167-14 SUP 0.5 0.5 As Received TI

15 1 1402167-15 SUP 0.5 0.5 As Received T1

16 1 1402167-16 SUP 0.5 0.5 As Received T1

17 1 1402167-17 SMP 0.5 0.5 As Received TI

18 1 1402167-18 SMP 0.5 0.5 As Received TI

19 1 1402167-19 SUP 0.5 0.5 As Received T1

20 1 1402167-20 SMP 0.5 0.5 As Received TI

21 1 AS140215-3U MB I I As Received TI

22 1 AS140215-3P MB I I As Received £9" J TI
23 1 AS140215-3 LCS I I As Received L9/9 Si1TI
24 1 A&140215-3 LCSD 1 1 As Received S1.TI

00

P*e 1 of 2 UISO Bench Sheet ALS Environmental -- FC Supersedes: A/f,/
Date Printed: 2115/2014 8:30 UMS Version: 6.694



ALS Envi•mental -- FC
Radiochemistry P0 Worksheet

Prep Procedure: UISO I Prep Batch Not Validated!!! Reviewed By: Review Date:

Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance:
Prep SOP: NONE Prep Date: 2/1512014 Balance:

Matrix Class: solid Prep Dept: AP

S IesnitAq Fin~q Prep BaIs ofFIRs Microlailt D Standrd
LaND Hurn N sample Isarnple M co D t ~1Pe oe

Comments
Fllters consist of 4" circles that were cut in hal. One half was aliquotted Into a pre-weighed beaker and weighed. The matrix MB (MMB), LCS, and LCSD (due to limited volume) were created using client provided blank

iters. The reagent MB (PMB) was created using an ALS blank filter. All samples were splked/lraced and muffled at 600C. After muffling, the beakers were re-weighed to determine sample ash weight. Samples were
nsferred and digested using 15mL each HCI and HNO3, and 5rqL HF. Further prep proceeded per SOP 778.

SplKed By: Date:

Witnessed By: Date:

Soin # Nuclide SoinID Prep Conc Units Prep Date Allaupt Units Pipet ID
Ti U-232 914.4095.48 18.916 OPMfnl 02115114 0.25 nt AW016

Soln # Nudide Soln1l) Prep Cone Units Prep Date Aliquot Units Pipet ID
S1 U-234 843.3610.100 19.6D8 DPWffd 02115/14 0.25 ad AW016
S1 U-235 843.3610.100 0.937 DPL*W 02115114 0.25 1n] AW016
S11 U-238 843.3610.100 20.357 DPW" 02/15/14 0.25 IN AW016

[(o. -La' t ý --'Jo -(ý

Mee 2 of 2

Date Printed:

UISO Bench Sheet

2/15/2014 8:30
ALS Environmental -- FC

UMS Version: 6.694

Supersedes: 4 ZI-3r



Sample Condition Form (Solids)
-U

Analyst: "I

Analpis Date: ) . Method: Pro

Sample Condition (Visual Appearan4 of Analysis Aliquot at Time of Prep)
Work Sample Dry/Wet/
Order ID Moist Texture Remarks

L~ca~ ~- iV~ \3s

_ _ _ _ _ _ _ _ _ _ __-_

t 9 9

[o

/3
1±S-~

[It,_
_ _ _ _ _

I:\Oprtns\RAD\FORMS\sampie condition form (solids)

91 of 128



0
1402167 Filter Weight Spreadsheet

Sample Beaker Beaker, Watch BeakerWatch Glass, Beaker, Watch Glass, Net Filter Net Ash
ID ID glass wt (g) Filter Wt (g) Ashed Filter Wt (g) Wt (g) Wt (g)

1402167-1 202 54.6917 55.0725 54.6944 0.3808 0.0027
1402167-2 456 57.2456 57.6347 57.2458 0.3891 0.0002
1402167-3 209 57.5877 57.9785 57.5889 0.3908 0.0012
1402167-4 452 58.8333 59.2373 58.8357 0.404 0.0024
1402167-5 450 55.5945 55.9822 55.5992 0.3877 0.0047
1402167-6 463 57.0523 57.4656 57.0548 0.4133 0.0025
1402167-7 468 58.7509 59.1653 58.7537 0.4144 0.0028
1402167-8 206 56.1955 56.5797 56.1967 0.3842 0.0012
1402167-9 208 54.3164 54.7354 54.318 0.419 0.0016
1402167-10 459 56.6149 57.0517 56.6153 0.4368 0.0004
1402167-11 L46 54.9947 55.4141 54.9963 0.4194 0.0016
1402167-12 444 54.4715 54.8613 54.4717 0.3898 0.0002
1402167-13 LL13X 55.5252 55.9139 55.5263 0.3887 0.0011
1402167-14 L59 58.5514 58.9856 58.5553 0.4342 0.0039
1402167-15 461 54.9631 55.3521 54.9639 0.389 0.0008
1402167-16 469 58.0119 58.405 58.0134 0.3931 0.0015
1402167-17 204 56.162 56.5652 56.1627 0.4032 0.0007
1402167-18 200 56.241 56.6052 56.2427 0.3642 0.0017
1402167-19 443 56.8637 57.2702 56.864 0.4065 0.0003
1402167-20 440 55.1706 55.5556 55.1714 0.385 0.0008

Balance: 27
Note: Prior to aliquotting, the filters were cut in half. Only one half of the filter was placed into the weighed
beaker, spiked/traced, and muffled. Following muffling, the beaker/filter was reweighed to determine
ash weight.

0

00



Batch:

U Solid

PVS I L-ýO 7-k cD- - ZS

Reagent Lot#
Conc. Hydrochloric Acid 0000058916

Conc. Nitric Acid 0000046694
Conc. Hydrofluoric Acid 0000061467

Boric Acid J23624
Iron Carrier 96344, 0000043374

Ammonium Hydroxide 0000036215
9N Hydrochloric Acid 0000058916
Polyethylene Glycol 10172053

Sodium Nitrite 0000023153
Methanol DJ459

1 x8 Anion Exchange Resin MKBK3092V
Ammonium Iodide F05Z019

0.5N Hydrochloric Acid 0000058916
Ascorbic Acid )00023965,0000035561

Lanthanum Carder 000058916, H04599
Safranine 1211310

Titanium Chloride D04Z008
3N Hydrofluoric Acid 0000061467

U Liquid

Reagent Lot #
Conc. Hydrochloric Acid 0000058916

Iron Carrier 96344, 0000043374
Ammonium Hydroxide 0000036215
9N Hydrochloric Acid 0000058916
Polyethylene Glycol 10172053

Sodium Nitrite 0000023153
Methanol DJ459

U x8 Anion Exchange Resin MKBK3092V
Ammonium Iodide F05Z019

0.5N Hydrochloric Acid 0000058916
Conc. Nitric Acid 0000046694

Ascorbic Acid )00023965, 00000355

Lanthanum Carrier 3000058916, H04599Safranine 1211310

Titanium Chloride D04Z008
3N Hydrofluoric Acid 0000061467

61
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100
PROJECT ---- -:9 10, fcp ... (R..

Notebook No. SLID
- ntlnued From Page , .',:.

r r .. . i I
I I- I I I I A

- f~Jii J'~

-77

Prepare a working dilution of X.. S Lh I . A

1. Density of i M IAAOS, lot # y 1±L•I,.
Mass of lOOmL vol. flask: _IIZ.L- Balance # I3
Mass of flask & lOOmL acid: 4 Balance#
Net Mass: 0 "•ý, 'na 4
Density: 1-0.1a 0 . LL

Z.. Iaa•s l * u *iL. I .

Mass of open empty nalgene: .l.q 3 Balance# IJr..
Mass of nlgne & standard: I Balance# Q,

Net mass of standard transfeired: Balance# Ai:"

3. Dilute to final volume:
Mass of nalgene, standard, & diluent: J003.3 4k Balance# 9
Mass of empty nalgene (from above): Balance# .1,
Net mass of new dilution: , Balance# A :. :....

4. Final activity calculation:

(. -'?A X. I) .'4Sot)l q1 i~'d

Stnd .843.3610.100 l Ii
Description: U-238 .

SEXoiration: 8/142012 -eefiato o
S Activity:- 20.36 dPWMmL -sS99 Initials Expiration Date

2s Uncertainty: 0.12 dpm/mL l_1Ji ..
Ref. Date: 8/1/"" jqY

Ref Time: N/A 7•77• •''
Prep Date: 8/3/2011 Prep by: TE

Matri/Comp. 1M HNO3 LLo i o Ia
Haff Life (y): 4.47E+09 c..,ntinued on Page

l"/ v Read and Understood By

Signed Date "gneld V Date
95 of 128
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PROJECT I , A .A - - 2 -

Notebook N,0____
Continued From Paget .........

'c" j 4"1, ýaý -m

rn -L all. Sý z 61-i f6
1" cp

T TTA

t-- L i-Jý
r"s. 5

11 0141
I. I -j-IPX L/

ic-C lr_ Fir I

'F,,oe6 L .00
L)

fa A

)A
%ILI tj:ý jvýNi

3

ý4m L -1-Z I:. 9,ý
ýn. q,41ý,-l 71A

71

0

Continued an Pap

Read and Undwatood By

Slqnsd ýata slg3wooo, Date
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*Standard Reference Material 43210,
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.-. •. m S -mnd rd"e .18oe a (P (R consist oft solutiro Qf a stindanizedtd
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46 Pni~r u~~~.KO~&IL\ ~~'x
46

Continued from Page )

4
Prepare a working dilution of q'4, 3610- _ .

1. Density of I/ O , Jot# (2 20o2.L --, 9I:D
Mass of lOOmL vol. flask: 643, 13) Y -, Balance #____
Mass of flask & IOOmL acid: J(I, .9- Balance#J
Net Mass: o03, • LL o
Density: I I O' i P

2. Mass of !E" 1.6I Qt, ý a ferred:
Mass of open' empty nalgene:
Mass of nalgene & standard:
Net mass of standard transferred:

Balance# 1-ot.
Balance#

rc- Balance# JTh I

3. Dilute to final volume:..
:/ . Massof-nalgenestandar, iluenc!: ILTI$A• "...Balance# , -

Mass of empty nalgene (from above): Balance# 121.

Net mass of new dilution: I Balance# .j•J

4. Final activity calculation: ;

I---IR
00-

I I 144131 : I I I I I

Stnd ID: 914.4095.46

Description: U-232
ExDiration: 10129/2014 Rev".ficaton 1.6.

Activity: 19.64 dpmlmL Analysis Date Initials Expiration Date

2s Uncertainty: 0.96 dpmlmL __...._:

Ref. Date: 512712010... i
R e f T im e : N IA . •_ " "_. . " '.. .. .
iPrep D a te: 1012212013 P rep by: T E .......... " .. ... • ..

Matrix/Comp. I M HNO3Half Life (y): 6.89E+01 -.

• - I " - ,.-a

i I IContinued on-Page I
r

z (f PYjj
Signed

/Jij2jj -3
Date

ea. U

Signed. Date
41-
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jEckert& Ziegler
Analytics.

VP
1380 Seaboard Industrial Blvd.
Atlanta,Georgia 30318
Tel 404-M32.8677
Fax:404.-352.237.
www.analytisilnc.com

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

.82306-307 .

U-232 5 rn Liquid in Flame Sealed Vi1al

Custom : ALS Laboratory Oroup /FPort Coflin

chAc."ad wit a g mgaa sp-ctometer s.ste.. . T.e rmdear decay. rate and date for Ibis
sor-=e ar gin belaw. Eckert & 2iege Analytics (EW, miti s fraceabity the N-lionag Irzite of
Swazdarpds and Tecla~olog through a basurrexeents Assurance Pnnrogrm a described #rUM1.RC.Regulatcry

iide U.S, Re•.m•.Ferar,- 1979, and cp OA• M1_ 2.;21995 M
Soinoces to NWS." = 1 accredited by fth Heallh Physis Sodeaty. WmPS) flrtepotiobfroal

-- u~ adti sources,!wa~rsw spro~ducd aocoadanoe w~ift the HPS accreditafio reqmlrexaents. Osoar
reprt 3y.qc=Wmuswifthta acCredlatiocyrogram to thPS. Secealt 1 Doa7 layLdisn BbLvd, Ste. 402,

MfcLemn V2L 23101.

%mttty,~
Half-IK4 Acilvity P mreoDale

Isolt"p Dayg. (134. .'R U. C1RZOO PM Em

U-Ill LB1 +04' 4.552E4iIP 8.5 a.4 :4.8 54/11

*Ummratini . U -Zietvg e endid ,]ami~, k LU 3. b Bm~TecrAMo11now. 128, Gatdehfte Ir Evubllua w~gonmim5~

Ipr Ie -iphfe (othe than desyrproduns) (0.1%. 8.21489 g 1M MTO3 solution; corrla five.

Semosm Prepared bry

QAApproved;h

W. Maq, Radioqhemis

S£r7 tir!

I

I
3

hi Single Isotope Cerfftca., Rev I g125200

Corporate Office

24937 Avenue Tibbitts Valencia. California 91355
Laboratory

1340 Seaboard Industrial Blvd. Atlanta Georgia, 30318
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Alpha Spectroscopy

Quality Control Data

Weekly Background, Energy, and
Efficiency Calibrations
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Calibration Da tSummary
Laboratory Name: ALS Environmental - FC

PAI Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

RESULTS FLAGS LCL LWL UWL UCL

Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency
Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM

Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402167-1 SMP AS140215-3 UISO 9a C14021009 2/10/2014 31.42 Pass 29.48 30.00 32.06 32.58

Spectrum #1 AS140215-3UR B14021009 2/10/2014 0.3920 Pass 0.0000 0.0498 0.4998 0.7500

2/18/2014 C14021009 2/10/2014 5569.7 Pass 5496.0 5506.0 5586.0 5596.0

1402167-2 SMP AS140215-3 uIso 10b C14021010 2/10/2014 31.19 Pass 29.79 30.31 32.41 32.93

Spectrum #1 AS140215-3UR B14021010 2/10/2014 0.3040 Pass 0.0000 0.0498 0.4998 0.7500

2/18/2014 C14021010 2/10/2014 5559.6 Pass 5486.2 5496.2 5576.2 5586.2

1402167-3 SMP AS140215-3 uIso 29 C14021029 2/10/2014 27.70 Warning 27.50 27.99 29.92 30.40

Spectrum #1 AS140215-3UR B14021029 2/10/2014 0.3910 Pass 0.0000 0.0500 0.5000 0.7500

2/18/2014 C14021029 2/10/2014 5557.7 Pass 5486.0 5496.0 5576.0 5586.0

1402167-4 SMP AS140215-3 UISO 30 C14021030 2/10/2014 28.09 Pass 26.99 27.46 29.36 29.83

Spectrum #1 AS140215-3UR B14021030 2/10/2014 0.4190 Pass 0.0000 0.0500 0.5000 0.7500

2/18/2014 C14021030 2/10/2014 5546.0 Pass 5514.0 5524.0 5604.0 5614.0

1402167-5 SMP AS140215-3 UISO 31 C14021031 2/10/2014 29.21 Pass 28.09 28.58 30.56 31.05

Spectrum #1 AS140215-3UR B14021031 2/10/2014 0.3950 Pass 0.0000 0.0500 0.5000 0.7500

2/18/2014 C14021031 2/10/2014 5557.7 Pass 5496.0 5506.0 5586.0 5596.0

1402167-6 SMP AS140215-3 UISO 32 C14021032 2/10/2Q14 29.03 Pass 27.66 28.16 30.08 30.58

Spectrum #1 AS140215-3UR B14021032 2/10/2014 0.3190 Pass 0.0000 0.0500 0.5000 0.7500

2/18/2014 C14021032 2/10/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

1402167-7 SMP AS140215-3 UlSO 43 C14021043 2/10/2014 32.34 Pass 30.49 31.03 33.15 33.69

Spectrum #1 AS140215-3UR B14021043 2/10/2014 0.4360 Pass 0.0000 0.0498 0.4998 0.7500

2/18/2014 C14021043 2/10/2014 5567.7 Pass 5496.0 5506.0 5586.0 5596.0

1402167-8 SMP AS140215-3 ulso 45 C14021045 2/10/2014 31.65 Pass 30.63 31.18 33.30 33.85

Spectrum #1 AS140215-3UR B14021045 2/10/2014 0.4130 Pass 0.0000 0.0498 0.4998 0.7500

2118/2014 C14021045 2/10/2014 5546.0 Pass 5496.0 5506.0 5586.0 5596.0

1402167-9 SMP AS140215-3 uIso 46 C14021046 2/10/2014 30.58 Pass 29.63 30.16 32.22 32.75

Spectrum #1 AS140215-3UR B14021046 2/10/2014 0.3270 Pass 0.0000 0.0498 0.4998 0.7500

2/18/2014 C14021046 2/10/2014 5543.9 Pass 5505.8 5515.8 5595.8 5605.8

Data Package ID: UAS1402167-1

Abbreviations: Eff -Efficiency Bkg -Background LCL - Lower Control Limit UWL - Upper Warning Limit

Egy - Energy CPM -Counts per Minute LWL - Lower Warning Limit UCL - Upper Control Limit CI -The Analysis Date exceeds the Calibration Date by more than 14 days.

I[te Printed: Friday, February 21, 2014
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Calibration Data Summary
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

RESULTS FLAGS LCL LWL UWL UCL

Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency
Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM

Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402167-10 SMP AS140215-3 UISO 47 C14021047 2/10/2014 30.42 Warning 30.32 30.87 32.97 33.52

Spectrum #1 AS140215-3UR B14021047 2/10/2014 0.3520 Pass 0.0000 0.0498 0.4998 0.7500

2/18/2014 C14021047 2/10/2014 5557.7 Pass 5507.7 5517.7 5597.7 5607.7

1402167-11 SMP AS140215-3 UISO 9a C14021009 2/10/2014 31.42 Pass 29.48 30.00 32.06 32.58

Spectrum #1 AS140215-3UR B14021009 2/10/2014 0.3920 Pass 0.0000 0.0498 0.4998 0.7500

2/19/2014 C14021009 2/10/2014 5569.7 Pass 5496.0 5506.0 5586.0 5596.0

1402167-12 SMP AS140215-3 UISO 10b C14021010 2/10/2014 31.19 Pass 29.79 30.31 32.41 32.93

Spectrum #1 AS140215-3UR B14021010 2/10/2014 0.3040 Pass 0.0000 0.0498 0.4998 0.7500

2/19/2014 C14021010 2/10/2014 5559.6 Pass 5486.2 5496.2 5576.2 5586.2

1402167-13 SMP AS140215-3 UISO Ila C14021011 2/10/2014 30.43 Pass 29.69 30.21 32.29 32.81

Spectrum #1 AS140215-3UR B14021011 2/10/2014 0.4130 Pass 0.0000 0.0498 0.4998 0.7500

2/19/2014 C14021011 2/10/2014 5559.6 Pass 5497.0 5507.0 5587.0 5597.0

1402167-14 SMP AS140215-3 UiSO 12a C14021012 2/10/2014 30.32 Pass 29.29 29.80 31.86 32.37

Spectrum #1 AS140215-3UR B14021012 2/10/2014 0.3430 Pass 0.0000 0.0498 0.4998 0.7500

2/19/2014 C14021012 2/10/2014 5559.6 Pass 5507.7 5517.7 5597.7 5607.7

1402167-15 SMP AS140215-3 uISo 16a C14021016 2/10/2014 29.83 Pass 27.91 28.41 30.35 30.85

Spectrum #1 AS140215-3UR B14021016 2/10/2014 0.3160 Pass 0.0000 0.0498 0.4998 0.7500

2/19/2014 C14021016 2/10/2014 5549.7 Pass 5497.9 5507.9 5587.9 5597.9

1402167-16 SMP AS140215-3 UISO 29 C14021029 2/10/2014 27.70 Warning 27.50 27.99 29.92 30.40

Spectrum #1 AS140215-3UR B14021029 2/10/2014 0.3910 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021029 2/10/2014 5557.7 Pass 5486.0 5496.0 5576.0 5586.0

1402167-17 SMP AS140215-3 UISO 30 C14021030 2/10/2014 28.09 Pass 26.99 27.46 29.36 29.83

Spectrum #1 AS140215-3UR B14021030 2/10/2014 0.4190 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021030 2/10/2014 5546.0 Pass 5514.0 5524.0 5604.0 5614.0

1402167-18 SMP AS140215-3 UlSO 31 C14021031 2/10/2014 29.21 Pass 28.09 28.58 30.56 31.05

Spectrum #1 AS140215-3UR 614021031 2/10/2014 0.3950 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021031 2/10/2014 5557.7 Pass 5496.0 5506.0 5586.0 5596.0

Data Package ID: UAS1402167-1

Abbreviations: Efi - Efficiency Bkg - Background LCL - Lower Control Limit UWL - Upper Warning Limit

Egy - Energy CPM - Counts per Minute LWL - Lower Warning Limit UCL - Upper Control Limit CI - The Analysis Date exceeds the Calibration Date by more than 14 days.

[te Printed: Friday, February 21, 2014
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Calibration Da a Summary
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402167

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Thursday, February 20, 2014

12:13:10 PM

RESULTS FLAGS LCL LWL UWL UCL

Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency
Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM

Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402167-19 SMP AS140215-3 UISO 32 C14021032 2110/2014 29.03 Pass 27.66 28.16 30.08 30.58

Spectrum #1 AS140215-3UR B14021032 2/10/2014 0.3190 Pass 0,0000 0.0500 0.5000 0.7500

2/19/2014 0C14021032 2/10/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

1402167-20 SMP AS140215-3 UISO 45 C14021045 2/10/2014 31.65 Pass 30.63 31.18 33.30 33.85

Spectrum #1 AS140215-3UR B14021045 2/10/2014 0.4130 Pass 0,0000 0.0498 0.4998 0.7500

2/19/2014 C14021045 2/10/2014 5546.0 Pass 5496.0 5506.0 5586.0 5596.0

AS140215-3M MB AS140215-3 UISO 46 C14021046 2/10/2014 30.58 Pass 29.63 30.16 32.22 32.75

Spectrum #1 AS140215-3UR B14021046 2/10/2014 0.3270 Pass 0,0000 0.0498 0.4998 0.7500

2/19/2014 C14021046 2/10/2014 5543.9 Pass 5505.8 5515.8 5595.8 5605.8

AS140215-3P MB AS140215-3 UISO 47 C14021047 2/10/2014 30.42 Warning 30.32 30.87 32.97 33.52

Spectrum #1 AS140215-3UR B14021047 2/10/2014 0.3520 Pass 0,0000 0.0498 0.4998 0.7500

2/19/2014 C14021047 2/10/2014 5557.7 Pass 5507.7 5517.7 5597.7 5607.7

AS140215-3 LCS AS140215-3 UISO 25 C14021025 2/10/2014 29.18 Pass 26.95 27.42 29.32 29.79

Spectrum #1 AS140215-3UR B14021025 2/10/2014 0.4650 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021025 2/10/2014 5557.7 Pass 5496.0 5506.0 5586.0 5596.0

AS140215-3 LC$D AS140215-3 UISO 26 C14021026 2/10/2014 30.73 Pass 29.40 29.92 31.98 32.50

Spectrum #1 AS140215-3UR B14021026 2/10/2014 0.4800 Pass 0,0000 0.0498 0.4998 0.7500

2/19/2014 C14021026 2/10/2014 5546.0 Pass 5496.0 5506.0 5586.0 5596.0

Data Package ID: UAS1402167-1

Abbreviations:

00

Eff - Efficiency

Egy - Energy

Bkg - Background

CPM - Counts per Minute

LCL -Lower Control Limit

LWL - Lower Warning Limit

UWL - Upper Warning Limit

UCL - Upper Control Limit Cl - The Analysis Date exceeds the Calibration Date by more than 14 days.

late Printed: Friday, February 21, 2014
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Alpha Spec Calibration Source Re-Certification

RmcelWrabon peforfmed by Isotope Produ.0 Laboraj

Pdm-ry CeolWeW So-

0.A : 1512013 1I

Rceiwd byALS on: 10/1812013 1
[.u vess -trom .18o4

S - .oo Oi 92440(2 3027 j j IT.IMA~doy. 3745.2 dp.

Rot 3mb 101151203 -
Nucfid Act Bg Ac AoIdpoomI)~ -. /I. Doycy-omold
U-234: 49.54 297ý:O: 2.48E.06 2972.40 dpm

I U-235: 1.09 85.56, 7.04E-08 0.58 dr
Aoi-241: 11.79 70A.4 432.17 . 707.38 dpm

1, TOTAL 3745.36 dpm

Efficiny a selsln o etco

A-~241
Soorce SenoIB PA ID S.Quenolq 0. Cowo4 Dot net dft

coco .S Know DOte.W
(a) To14,r po edcec

U-234 U-235
net cts nt dC

92MLX223027 190 97-19-103-4~, W10/131 708O 32739

Sorces 1 ttough 8 acUvty detemmndtion 1
1136 2100 Z' 1i87.43 3745.36 31.70%

U-235 0oud0 Deteet -Am241Ain241 U-234 Comb~ned
soorc edeo/W PA D Sequesol Coota Date not dos net dos not dos (.) Efficien-y dpnu U-234 dpmn~* dpmn 4pm

92M1X2203020 182 97"I9103-0i 10/21/13 13543 81484 2689 21001 31.70% 1229.A 7343.29 233 8806

92MIX2203028 183 97-19-103-':t 10/21113 15830 150715 4155 2100 31.70% 142L.9 14123.09 3 19924.09

92M1X2203024 184 97-19-10a-:6 10/1113 71764 74298 2052 2100 31.70% 6467.33 8698.960 1 92 13347.94

10M1X2203021 186 97-l"1 22944 92381 2198 2100 31.70% 20.70 9621.74 1 0s 767.82" I
93M40(2203025 189 07-19-1"0.'8 101113 10233M 124917 3425 2100 3 .70% 9386.51 11257A.4 "8 0 20675.91

10/2113 78•3 8400 249 10 31.70%

936M42203022 187 97-19-103-0T: I11113 7994 84490 2349 2100 170% 7113.46 7614.19 2 A. 14939.38

92MDX2203023 198 97-19-103.07.I 10021113 49080 71782 1947 2100 31.70% 4183.18 6467.18 I A$ 1078.7
82MDX2203029 18 97-19-103-,( 10/21/13 34624 21801G 6721 2100 3i.70% 3120.•9 19647A7 'A6 23373.48

Effolency Veufolon

A.n-241 U-234 U-235 Count Doedco.
source S.O# PA ID Seoqueta Courn Date rnt do notcts d t ctd do,(s) ToaltI cpm Known dpm effiueny F D FLAG

92MDX223027 190 97-I8.103.OU 10021113

Sourcs I thrrsa 6 ac4twvt ,eworlffcatla

7807 32933 1155 2100 i 1197.00 3745.39 31.96% -.oo% PASS

lDot hor.. ttfio~cao

C md Comb/owl Percet T1 5%
Source Serial PA ID Sequeotal 8 1 dpm dpm1" %[ vwue?

92MLX2203026 182 97-19-103-0 9806, .10 885.90 -0.56% [
92M(K2203028 183 97-197103-03 15924.09 159.04 .0.47% Y"e

92MIX2203024 184 97:19.-03-01 13347.94 13633.39 -1.37% j Vss

92MLX2203021 1 9 1 787.52 8170.91 .3.47%
92MtX2203025 180 97-19.103-051, 20875.81 21020.88 -0.98%

92M1X2203022 187 97.19-103.0,i 14939.39 15319.53 .2.48% "

92MlX2203023 168 97.19-103-0 !i 10780.75 10744.16 0.40%

92MIX2203020 199 97-IS-O03-0&. 23373.45 23908.79 .1.00% t e Ys

Refenýce U-234 U.235 Am-241 Am-241
Date U-2 (Bq) (dpm) U-235 (Bq) (dpm) (8q) (dpm)

51112003 24.10 7448.00 2.43 145.74 21.43 1285.80

5/1/2003 !39.30 14398.00 4.20 292.00 23.55 1413.00

511/2003 19.40 7194.00 1.93 115.58 106.00 6300.00

411/2003 1.00 9000.00 1.28 75.84 34.50 2070.00

41/2003 1 .00 121W0.00 3.41 204.72 14a.40 8784.00

4/1/2003 '32.90 7974.00 3.17 169.90 121.30 7278.00

4/1/2003 07.10 9428.00 0.93 55.54 72.20 4335.00

511/2003 .0 20088.00 0.55 393.19 53.02 3181.20
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&Eckert& Ziegler
Isotope Products

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661.309.1010
Fax 661.257.8303

4t/GQ

Pg.c~ive~(

CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

............... ... ...Radionuclide:
.Rndiuoiudidv:

Radionuclide:
Half-life (U-234):
Half-life (U-235):
Half-life (Am-241):

Contained Radioacti
U-234:
U-235:

U-234
U-2,35

Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011)E+08 years
432.17 ± 0.66 years

ivity:
1.339 nCi, 49.54
0.02954 nCi, 1.093

Customer: ALS LABORATORY
r.U. iNO.:

Catalog No.:
Reference Date:
Source No.:

ML, 3OUD 1 110010
*SOURCE-RECAL-STD
15-Oct-13 12:00 PST
92MIX223027

Bq
Bq

Am-241:
Total Activity:

0.3187 nCi, 11.79
1.687 nCi, 62.42

Bq
Bq

Physical Description:
A. Capsule type:
B. Nature of active deposit:
C. Active diameter/volume:
D. Backing:
E. Cover:

Disk (22 mm OD x 0.79 mm THK)
Electrodeposited and diffusion bonded oxide
19 mm
Stainless steel
None

q dioimpurities:

Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in May 2001.

Uncertainty of Measurement:
-~--------A--Type--Ajrandom)-uncertainty

B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

• ' U.O 70

± 3.0 %
± 0.0 %
± 3.0 %

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
... ... -- . .NR - i- ad ".

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 1893 ct/min in 2n on 20-Sep-13.

-t-ualityPnrl

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355

Z--Oc..- 13
Date IPL Ref. No.: 987-28

ISO 9001 CERTIFIED

Industrial Gauging Laboratory110 of 128
1800 North Keystone Street Burbank, California 91504



Isotope Products
Laboratories

P An Eckert& Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661o309-1010
Fax 661o257,8303

VeG16 0111
New &OIZD4Oi4

JO=)f l& _____

UP12ý1'er u- r.-.rr-.r .r.d A r.-rr. 39 .4 A W r U

.......... A.... L I t "IU. . ...... ...N
MIXED ALPHA STANDARD SOURCE

. . .. . ... . . ..... . ... . ..... .. .......... ....... ......... ............ ............ .. .......................... .......... ......... ............ ... .... . . ....... . . .......... . . . . ............. ........ . ...... ................................. ... . ... ........ . . . .................... . " . . .. . .. . . .. " ... . , . . -

Radionuclide A:
Radionuclide B:
Radionuclide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011 )E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203026

Contained Radioactivity:
U-234: 3.354 nCi (124.1 Bq)
U-235: 0.06566 nCI (2.429 Bq)

Am-241:
Total Activity:

0.5793 nCi (21.43 Bq)
3.999 nCl (148.0 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radloimpurities: Not determined

. Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Mar 1998.

-.Uncertainty of Measurement:
A. TvpeA (random) unceitainty..i_-.
B. Type B (systematic) uncertainty:
C. Uncertainty In aliquot weighing:

± 3.0%
± 0.0%

D-TTt-o u-n-e-rta-ntY• ta 99% confidence level:

Notes:

+ 

3.1%

1 3.1 %

- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 4483 c/min in 27t on 11 Apr 03.

Quality Control Date Signed IPL Ref. No.: 987-7

Medical Imaging Laboratory

24937 Avenue i'bbitts Valencia, California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street 3urbank, California 91504

111 of 128



4 Isotope Products
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309,1010
Fax 661,257,8303

[ý-Ua b4LsWJ IL)IZI113,
ve~jFxp 04t

Pe ce10 1 f
CERTIFICATE OF CALIBRATION

MIXED ALPHA STANDARD SOURCE
S A 4......... ................ ........................ ..

Radionuclide A: U-234
Radionuelide B: U-235

Radionuclide C: Am-241
Half Life (1U-234): (2.454 ± 0.006)E+
Half Life (U-235): (7.037 ± 0.01 1)E+
Half Life (Am-241): 432.17 ± 0.66 yeý

05 years
08 years
irs

Customer:
P.O. No.:
Catalog No.:.
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203028

0.6366 nCi (23.55 Bq)
7.217 nCi (267.1 Bq)

Contained Radioactivity:
U-234: 6
U-235: 0.

.467 nCI (239.3 Bq)
1135 nCi (4.200 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpiritie-". Not determined

*Method of Calibration:
This source was assayed using a windowless intemal gas flow proportional counter for total alpha
activity. Individual nucdide ratios were taken from those determined In Aug 1992.

..------ Uncertainty ofMeamurement: -.. .. .. ...
. .. &.Type.eA .(andom)-uncertai*.y: .................

B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

- - - D. Total uncertainty at the 99% confidence level:

± 3.0%
± .0.0%
± 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As inNRC Regulatory Guide 4.15).

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 8091 a/min in 2c on 11 Apr 03.

101 0~ NI,,.*I. nl077I na
10i f hin -

S
Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia. California 91355

ISO 9001 CERTIFIED

industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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-A Isotope Products
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661o309o1010
Fax 661-257-8303

I&--CC~br~d 101211.13

re co~ It 6ýqjc
TION --

OURCE
...CERTIFICATE OF CALIBRA
MIXED ALPHA STANDARD S

Radionuclide A: U-234
Radionuclide B: U-235
Radionuclide C: Am-241
Half Life (U-234): (2.454 ± 0.006)E+05 years
Half Life (U-235): (7.037 ± 0.011 )E+08 years
Half Life (Am-241): 432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203024

Contained Radioactivity:
U-234: 3.
U-235: 0.0

227 nCi (119.4 Bq)
5205 nCi (1.926Bq)

Am-241:
Total Activity:

2.866 nCi (106.0 Bq)
6.145 nCi (227.3 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpurities: Not determined

*Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

. ..--Uncertainty of.Measurement: -----------. . . .... ... ................ -.
A._TypeA_(random) Uncertain.: ........ ...
B. Type B (systematic) uncertainty: ± 3.0%
C. Uncertainty in aliquot weighing: ± 0.0%

-- eD-eTota clertainta tt-995c-ofid -e-v-• e:l-: - ± 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates In a NIST measurement, assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the biind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 6889 a/min in 2n on 11 Apr 03.

101 0 f KI OO7 7'.,uuua ! n1 JJ"LC .J1IKALU

0
ISO 9001 CERTIFIED

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

industrial Gauging Laboratory
800 North Keystone Street Burbank. California 91504
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1ke-C ibra-& 10121)13

E ~) l) o dzi/zo/iSIsotope Products 24937 Avenue Tibbitts "
Valencia, California 91355

An Eckert & Ziegler Company Fax 661257-8303 9 e1c0,10 40.

............ CERTIFICATE OF CALIBRATION'
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234): (2.454 ± 0.006)E+05 years Reference Date: 1-Apr-03 12:00 PST
Half Life (U-235): (7.037 ± 0.011 )E+08 years Source No.: 92MIX2203021
Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:
U-234: 2.731 nCi (101.0 Bq)
U-235: 0.03416 nCi (1.264 Bq)

Am-241:
Total Activity:

0.9325 nCi (34.50 Bq)
3.698 nCi (136.8 Bq)

Physical description:
A. Capsule type;
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

ruar-oimpuAnfe: Not determined

WMetbod of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

.. .. .Uncert.n.ty-o f-M..u.ement:-- .. .

A. Type A (random). .uncertainty: .... =l:8%Z&-,"o
B. Type.B (systematic) Uni'ertainty: f 3.1%
C. Uncertainty in aliquot weighing: __ 0.0%

--UýTotartun e a tt et h9909o g ob -fede-i l ev.": t 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 4145 a/min in 2n on 18 Mar 03.

Quality Control Date Signed I Raf- No-* q87-9

ISO 9001 CERTIFIED

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355
Industrial Gauging Laboratory

1800 North Keystone Street Burbank, California 91504
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4 Isotope Products.
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309-1010
Fax 661-257-8303

Ve-L&Ii~bra&J 1021113r ý _New -i

ION TlolJi 3CERTIFICATE OF CALIBRAT
ALPHA STANDARD SOURC E

Radionuclide A: U-234
Radionuclide B: U-235
Radionuclide C: Am-241
Half Life (U-234): (2.454 ± 0.006)E+05 years
Half Life (1U-235): (7.037 + 0.011)E+08 years
Half Life (Am-241): 432.17 - 0.66 years

Contained Radioactivity:
U-234: 5.486 nCi (203.0 Bq)
U-235: 0.09221 nCl (3.412 Bq)

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity-

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203025

3.958 nCi (146.4 Bq)
9.536 nCi (352.8 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm O X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpurities: Not determined. Method of Calibration:
This source was assayed using a windowless Internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Aug 1992.

-.- Uncertainty of Measurement: -
.-- _ATypeAndom)-uncertainty----

B. Type B (systematic) uncertainty:
C. Uncertainty in aliuot weighing:
D. Total uncertainty at the 99% confidence level:

± 3.1%
+ (100/:

±3.2%;

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide•4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Vlrginla Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 10690 a/min In 2nt on 18 Mar 03.

(~-Lr- o~
1-1 - -Q~antYD te-8.

0
Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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17,e-Cc,44) 101A13
jkjp,. I K,,A 4& :N ew

CHT) =:) 10jZJP20.N40Isotope Products 24937 Avenue Tibbitts
Valencia, California 91355-- m

An Eckert &:

Laboratories Tl6613091010 To cI" is•
Ziegler Company Fax 661-257-8303 I --)•[,'

.CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radlonuclide B: U-235 P.O. No.: EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234): (2.454 * 0.006)E+05 years Reference Date: 1-Apr-03 12:00 PST
Half Life (U-235): (7.037 ± 0.011)E+08 years Source No.: 92MIX2203022
Half Life (Am-241): 432.17 ± 0.66 years

Contained Radioactivity:
U-234: 3.
U-235: 0.0

592 nCI (132.9 Bq)
8556 nCi (3.166 Bq)

Am-241:
Total Activity:

3.279 nCO (121.3 Bq)
6.957 nCi (257.4 Bq)

Physical description:
A. Capsule type:
B. Nature of active, deposit:
C. Active Diameter
D. Backing:__
E. Cover

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

. .. ... . . . .0 . - . -.-- - :4ý iiý 00 , m i 0.. ... ........

Radloim•Uritles: NO ea

* Method of Callbration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

-------Uncertainty-of-Measurement: -.ý-.... . . .....-
A-. Type A(Langqm)r,. t• L . .-.. ..- 00
B . .Type B (systematc•ý uncertainty: ± 3.1%
C. Uncertainty in aliquot weighing: ± 0.0%

. Toai ncertfinity hatthc9iffcfence leve: " +3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This souirce had a total alpha surface emission rate of 7799 almin in 27r on 18 Mar 03.

&(j~ C~aQ4~- " +. Q. Ac
I131 Pmf kin& aQ7_9q. rnnfrni

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia,California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street. Burbank, California 91504
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(Q1C4,,ý IIZ11
Isotope Products 24937 Avenue Tibbitts

Valencia, California 91355

An Eckert & 2

La boratories Tel 661-309"1010 V 1T--

!iegler Company Fax 661-257-8303 -d..

CERTIFICATE OF CALIBRATI&
ALPHA STANDARD SOURCE.

Radionuclide A: U-23
Radionuclide B: U-23
Radionuclide C: Am-;
Half Life (U-234): (2.4,
Half Life (U.-235): (7.0:
Half Life (Am-241): 432.

Contained Radioactivity:
U-234: 2.
U-235: 0.0

14
35
241
54 ± 0.006)E+05 years
37 ± 0.011 )E+08 years
17 ± 0.66 years

895 nCi (107.1 Bq)
2502 nCi (0.9257 Bq)

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203023

1.953 nCi (72.26Bq)
4.873 nCi (180.3 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm 00 X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19mm
Stainless steel
None

Radolimpurities: .Not...... determined

*aMe~thod o-f Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

p- ---Uncer taintyof-M easurement:- .... ...................... .
-- A-. !._Typeq ,(ran-com)-uncorta•nty:-.-. .......... ..

B.. Type B (systematic) uncertainty:
C.: Uncertainty in aliquot weighing:- -- D. -Total uncertainty at cto--6nfid-ence level:

+ 3.1%
1 0.0%
± 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain Implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive isotopes"', edited by.ViIrginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 5463 a/min in 27r on 18 Mar 03.--

. . ... .. .... -.. . .-.. _... . . . • ___....•; . = . •_ :• - • .:- c -- - - - - , T -• ,•, . .: - == • • :• •=,: - .- : - • • • =•: . ...... :..,.,...

>~rf2ALOA (~§LdO~iA
f, * I I11 1 I f 1 , CQ7_/I3,.flnI~~ ru 6. AIE &ME. Wl.. ,I

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia.California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street Burb.ank, California 91504
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Pe-GCAbr 1o6Z(113
24937 Avenue Tibbitts 2

Isotope Products Valencia, California 91355 _________W sotW 24937Laboratories A Tb 1 (

Laboratories Tel 66130971010 1. izo0iq
An Eckert& Ziegler Compan y Fax 661 2578303 r O

re C •c. I 6 t4t -'03
CERTIFICATE OF CALIBRATIONU 1721),

MIXED ALPHA STAN..ARD SOURCE.
Radionuclide A:
Radionuclide B:
Radionuclide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Am-24-1
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011)E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity-

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1 -May-03 12:00 PST
92MtX2203029

1.433 nCi (53.02 Bq)
10.66 nCI (394.4 Bq)

Contained Radioactivity:
U-234: 9.048
U-235: 0.1771

nCi (334.8 Bq)
nCi (6.553 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm, OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpurities: Not determined

SMethod of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Mar 1998.

-- Ucertainty-of-Measureme--... ..... ...........
___ A." Type•(ran•dom)_ uncertalnty.: .. ............... ~.. -... . .- ... -- 5• ....

B. Type B (systematic) Uncertainty: ± 3.0%
C. Uncertainty in aliquot weighing: ± 0.0%

--T6t1-Uhd-er-Faii-t-ai the 94% confidence level: ± 3.0%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was .taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total.alpha surface emission rate of 11950 almin in 27 on 11 Apr 03.

IPL Ref. No.: 987-7

Medical Imaging Laboratory.

24937 Avenue Tibbitts Valencia. California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1.800 North Keystone Street Burbank, California 91504
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AlphaVision v5.3
Analyst: ORTEC

Detector: 13a

ý* Alh-pctrscp aibainRp ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:15:19AM 10/21/2013

Erift Calibration: SOURCE 190_10.21.13 (#9)
D8tion:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 8:31:19AM

Live Time: 35.00 min.
Real Time: 35.01 min.

Efficiency Calibration Name: SOURCE 190_10.21.13 (

Calibration

Source Info

Analysis Date: 10/21/2013 10:15:08AM

Calibration Type: Efficiency

Certification Date: 10/15/2013 10:00:00AM

Acquisition
Energy Calibration Equation:

Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.46% +/- 0.32% TPU(2 sigma)

mE - - w
6400

6000

5600

5200

4800

4400

4000

3600

I

m I a-

2000

1600

1200
800

400

0

Ain-241

U-236

-4 I

- -

2__-i 4 8L..8L 10i ItISLA9L~ 22L -25-.281----311 341-3--
channels

-40-• 431 461 ---491.--

4ethod: Interactive ROI
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy
MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152
190

270

1,135.00
32,739.00

7,686.00

32.43
935.40

219.60

7W /1)21/13)
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klphaVision v5.3
ýnalyst: ORTEC

)etector: 13a

[. .lh-pe o cop Caibaio epr ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:15:42AM 10/21/2013

-_rE Calibration: SOURCE 182_10.21.13 (#1)
) tion:

certificate ID: Al RSO#182
'repared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 10:15:34AM

Calibration Type: Efficiency

Certification Date: 5/1/2003 12:00:24PM

Acquisition

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 9:09:15AM

.ive Time: 35.00 min.
leal Time: 35.03 min.

Efficiency Calibration Name: SOURCE 182_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.17% +/- 0.20% TPU(2 sigma)

U - U - U - _____________

16000

15000

14000

13000-

12000

11000

10000

9000

5w0

4000

3000
2000-

...2000-

.ow
0

U-234

Ant-241

-a

. . . . . . . . . 4 1 1 -1 do - .. . . . T I T - - ý T - i i - T ? : ! -

_21..._4_ __1 8 101 131 161 191 221 251 261 311 341 371 401 431 461 491
chamels

Aethod: Interactive ROI
Ugorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234
AM-241

140

176

249

* 4.40

4.78

5.49

100

153

210

152

190

273

2,689.00

81,484.00

13,543.00

76.83

2,328.11

386.94

7D1 1012) /I}ý
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kphaVision v5.3
knalyst: ORTEC

)etector: 13a

SAlpha*-Setocp Cairto Reor I
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:39:35AM 10/21/2013

*tCalibration: SOURCE 183_10.21.13 (#2)
Me~tion:

,ertificate ID: A2 RSO#183
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 10:39:26AM

Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 9:48:00AM

.ive Time: 35.00 min.
teal Time: 35.06 min.

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Efficiency. 31.40% +/- 0.15% TPU(2 sigma)-fficiency Calibration Name: SOURCE 183_10.21.13 (

m r - u m
32000

30000

28000

26000

24000

22000

20000

18000-

1bUUU

100

600010000

4000

0200

0

LI-234

Am.p2411

I.

11 P m m5 £ . ____________________________I
91 41 RI RI 1 ni 131 1IRI 1gl 221 __251 281 311 341 371 401 431 461 491

channels

lethod: Interactive ROI
Ugorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234
AM-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

4,155.00

156,715.00

15,830.00

118.71

4,477.57

452.29

7j2) 1( 113
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UphaVision v5.3
unalyst: ORTEC
)etector: 13a

ý Aph-Setocp Cairto Report ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
11:08:22AM 10/21/2013

-e/Calibration: SOURCE 184_10.21.13 (#3)
)e3Wltion:

.,ertificate ID: A3 RSO#184
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 11:08:15AM

Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 10:30:47AM

Jve Time: 35.00 min.
Zeal Time: 35.05 min.

Efficiency Calibration Name: SOURCE 184_10.21.13 (

Energy Calibration Equation:

Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.06% +/- 0.16% TPU(2 sigma)

- . -

16000

15000

14000-

13000 -

12000 -

11000 -

10000 -

9000 -

uuuU

5000

4000

3000
' 2000

...... 2t000
1000 -

0 ........ 1 - 21 -

UJ.234 Am.24l

S.

m m

RI R1 1 ni 1 31 1 61 19 221 251 281 311 341 371 401 431 461 491

channels

4ethod: Interactive ROI
lgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

AM-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

2,052.00

74,298.00

71,764.00

58.63
2,122.80

2,050.40

IT1 0L,1iA 3
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, phaVision v5.3
knalyst: ORTEC
)etector: 13a

[Alph -Secrscp Cairto ReportI
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
11:44:30AM 10/21/2013

-rS Calibration: SOURCE 185_10.21.13 (#4)
36R•tion:

;ertificate ID: A4 RSO#185
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 11:44:23AM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a, SN:
kcquisition Start Date: 10/21/2013 11:08:08AM

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

.ive Time: 35.00 min.
teal Time: 35.03 min.

E-fficiency Calibration Name: SOURCE 185_10.21.13 (

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 30.07% +/- 0.21% TPU(2 sigma)

11000

10000

9000

8000-

7000-

6000 -

U - - I - _____________

- I

UI-234

Am.-241

U.-

-a

3000

2000

1000.

0 m

-.--J- 1 .--11 - 81 10 131 161 191 221 251 281 311 341 371 401 431 461 .4-9t
channels

4ethod: Manual (ROI)

dgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nucdide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Arn-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

2,198.00

62,381.00

22,944.00

62.80

1,782.31

655.54

717 o)zI/I),

123 of 128



SlphaVision v5.3
knalyst: ORTEC

)etector: 13a

SAlph-Se tr. cop Caibato Report
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
12:20:46PM 10/21/2013

Erf Calibration: SOURCE 186_10.21.13 (#5)
:)dl tion:

certificate ID: A5 RSO#186
Drepared by: IPL

:)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 12:20:40PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 11:45:31AM

.ive Time: 35.00 min.
Real Time: 35.08 min.

Efficiency Calibration Name: SOURCE 186_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.20% +/- 0.13% TPU(2 sigma)

inm - i - u - ~-

24000o

22000

20000

18000

16000

14000

U. -

8000

6000-

4000.

4oo0

LI-234

AzTn.241

-. I

m
i - a ... W..

2ý 21---
I RI . . I . j i I I I I I . . I . I I I . .

4Q1 I'M 141 IAI 144 'AA4 '471 4ni 431 461 -. 491-

channels

4ethod: Manual (ROI)
agorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROl
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140
176

249

4.40
4.78

5.49

100
153

210

152
190

270

3,425.00
124,917.00

103,302.00

97.86

3,569.06

2,951.49
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lkphaVision v5.3
knalyst: ORTEC

)etector: 13a

[. ApaS eto cop Caibaio epr ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
12:56:59PM 10/21/2013

Erf Calibration: SOURCE 187_10.21.13 (#6)
Dd9tion:

certificate ID: A6 RSO#187
Drepared by: IPL

Description:

Calibration

Source Info

Analysis Date: 10/21/2013 12:56:51PM
Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 12:21:22PM

.ive Time: 35.00 min.
Zeal Time: 35.06 min.

=fficiency Calibration Name: SOURCE 187_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 30.89% +/- 0.15% TPU(2 sigma)

K - F - U ~E

16000

15000

13000

12000

10000

so00

6000 -

4000
3000

AmP241

UF.

i0O0

41 61 81 101 131 181 191 722 21 25 1 1 341 371 401 431 41•1 491

channels

lethod: Manual (ROI)

Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234
Amn-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

2,349.00

84,490.00

78.934.00

67.11

2,414.00

2.255.26'-77)IoL,
3

125 of 128



kiphaVision v5.3
ýnalyst: ORTEC

)etector: 1 3a

[ Alpha-Spectrog

--rit Calibration: SOURCE 188_10.21.13 (#7)
)eql tion:

Dertificate ID: A7 RSO#188
Drepared by: IPL

)escription:

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 12:57:17PM

.ive Time: 35.00 min.
Zeal Time: 35.04 min.

-fficiency Calibration Name: SOURCE 188_10.21.13

c C R ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
1:33:02PM 10/21/2013

Calibration Analysis Date: 10/21/2013 1:32:57PM

Calibration Type: Energy And Efficiency

Source Info

Certification Date: 4/1/2003 12:00:00PM

Acquisition

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Efficiency: 31.50% +/- 0.19% TPU(2 sigma)

2 ___ ____-

15000

14000

13000

12000

11000

10000

9000

A24

u-

I S - S

000
5000

4000

3000

.2000

1000
0-

U

21 41 R1 a1 101 1~31 161I 191 221 251 261 311 341 371 401 431 461 491

channels

Alethod: Manual (ROI)
JIgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

AM-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

1,847.00

71,762.00

46,085.00

52.77

2,050.34

1,316.71

7 TZ )
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ilkphaVision v5.3
ýnalyst: ORTEC
)etector: 1 3a

a Alh-Setocp Cairto Reor ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
2:09:50PM 10/21/2013

Er* Calibration: SOURCE 189_10.21.13 (#8)
Deotion:

3ertificate ID: A8 RSO#189
'repared by: IPL

Jescription:

Calibration

Source Info

Analysis Date: 10/21/2013 2:09:42PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 1:34:04PM

_ive Time: 35.00 min.
Real Time: 35.09 rmin.

Efficiency Calibration Name: SOURCE 189_10.21.13

Energy Calibration Equation:
Gain = 9.9575 keV I Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.23% +/- 0.12% TPU(2 sigma)

39000

36000

33000

30000-

27000-

24000-

21000-

u urn - ; m

4-

12000

9000

6000

. - 300a..

0

U-234

Am.-24i

t

21 4ý 6 ei - 161 il 161 1w ~y4 C4 )0 '4d ~ A ~ d nd1; A4 All

channels

lethod: Manual (ROI)

Jgorithm: Linear
Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nucide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

6,721.00
218,016.00

34,624.00

192.03
6,229.03

989.26

w77 1OZ0 L
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AdphaVision v5.3 [Alh -Se tro cop Cal*ibr ato Repor

knalyst: ORTEC

)etector: 13a

ErCalibration: SOURCE 190A_10.21.13 (#9)
D lrtion:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
2:46:18PM 10/21/2013

Calibration

Source Info

Analysis Date: 10/21/2013 2:45:56PM

Calibration Type: Energy And Efficiency

Certification Date: 10/15/2013 10:00:00AM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 2:10:16PM

.ive Time: 35.00 min.

Real Time: 35.01 min.

Efficiency Calibration Name: SOURCE 190A_10.21.13,

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.69% +/- 0.32% TPU(2 sigma)

1"14 A4 d4 04 4fM 4-"4 404 4M4 11,4 11C4 1%04 144 ýA4 -374 At%4 Ad4 A04 A4n

channels

lethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140
176

249

4.40

4.78

5.49

100
153

210

152

190

270

1,155.00

32,933.00

7,807.00

33.00

940.94

223.0671W)O-.//
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Schofield Barracks
FINAL Effluent Sampling Report During Training Exercise Using High Explosive Rounds

Case Narrative -1402168



*ALS Enuironmental

Isotopic Uranium
Case Narrative

Cabrera Services, Inc
Schofield Barracks - 08-3123.00

Work Order Number: 1402168

1. This report consists of the analytical results and supporting documentation for 20 filter samples
received by ALS on 2/14/2014.

2. These samples were prepared according to the current revisions of SOP 773 and SOP 778.

. 3. The samples were analyzed for the presence of isotopic uranium according to the current
revision of SOP 714. The analyses were completed on 2/20/2014.

4. The isotopic analysis results for these samples are reported on an 'As Received' basis in units of
pCi/mL.

5. Due to insufficient sample volume, a laboratory control sample duplicate (LCSD) was prepared in
lieu of a prep batch duplicate.

6. This analytical method quantifies U-235 alpha activity in a specific region of interest
corresponding to emission energies between those of U-234 and U-238. A potential limitation of
this method is that measurable amounts of U-234 in the sample may cause a small amount of
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the
boundary between the two regions. To minimize the potential for a high bias in the U-235
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy
region. An 85.1% abundance correction has been made to the final U-235 results.

7. No anomalous situations were encountered during the preparation or analysis of these samples.
All quality control criteria were met.
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A
The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

Crstt{I Shaeffer Cu

Radviochemist Pri D R viewer

Ra chemistry Final Data Reviewer

2/24/14
Date

02/24/14

Date
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Section 1

CHAIN OF CUSTODY
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ALS Environmental -- FC

Sample Number(s) Cross-Reference Table

OrderNum:
Client Name:

Client Project Name:
Client Project Number:

Client PO Number:

1402168
Cabrera Services, Inc.
Schofield Barracks
08-3123.00
12-3541

Client Sample
Number

SBHF14-047-ST03-AS-BK
SBHF14-048-ST04-AS-BK

SBHF14-049-ST05-AS-BK

SBHF14-050-ST06-AS-BK

SBHF14-051-ST07-AS-BK

SBHF14-052-ST08-AS-BK

SBHF14-053-ST09-AS-BK

SBHF14-054-ST10-AS-BK

SBHF14-055-ST1 1-AS-BK

SBHF14-045-ST01-AS-BK

SBHF14-046-ST02-AS-BK

SBHF14-025-ST03-AS- HF

SBHF14-026-ST04-AS-HF

SBHF14-027-ST05-AS-HF

SBHF14-028-ST06-AS-HF

SBHF14-029-ST07-AS-HF

SBHF14-030-ST08-AS-HF

SBHF14-031-ST09-AS-HF

SBHF14-032-ST10-AS-HF

SBHF14-033-ST11-AS-HF

Lab Sample
Number

1402168-1

1402168-2

1402168-3

1402168-4

1402168-5

1402168-6

1402168-7
1402168-8

1402168-9
1402168-10

1402168-11

1402168-12

1402168-13

1402168-14
1402168-15

1402168-16

1402168-17

1402168-18

1402168-19

1402168-20

I COC Number Matrix
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER
FILTER

Date
Collected

08-Feb-14

08-Feb-14

08-Feb-14

08-Feb-14

08-Feb-14

08-Feb-14

08-Feb-14

08-Feb-14

08-Feb-14

08-Feb-14

08-Feb-14

06-Feb-14

06-Feb-14

06-Feb-14

06-Feb-14

06-Feb-14

06-Feb-14

06-Feb-14

06-Feb-14

06-Feb-14

Time
Collected

16:28

16:21

16:14

16:07

16:04

16:01

15:56

15:53

15:49

20:25

20:28

17:19

17:07

17:03

16:58

16:56

16:51

16:44

16:38

16:33

J

Page 1 of 1 ALS Environmental -- FC
LIMS Version: 6.695

Date Printed: Monday, February 24, 2014
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ALS Laboratory Group

225 Commerce DM*ie. Fort Collins, Colorado 60524

A LTF: (1001443-1511 PH: (970)480-1511 FX: (970)4301-1=22
& in-of-Custody

WORKORDIR
4 TIC ~I (6

Form 202r
I 9

SAMPLER Stephan Owe DATE 2/8/2014 PAGE I of I

PROJECT NAMESck s SITE 10 kSchofi Barracks TURNAROUND 30 days DISPOsAL (By Lab• or Return to Client

PROJECT No. 08-3123.00 EcDFQRMAT rii a.. .

Task 310 PURCHASE ORDER 12-3541

COMPANY NAME Cabrera Services BILL TO COMPANY Cabrera Services

SEND REPORT TO Mike W-inters INVOICE ATTN TO Accounts Payable

ADDRESS 2318 Bolger Ave ADDRESS 473 Silver Lane

CITYI STATE I ZIP Spring Hill. FL 34609 CITY I STATE I ZIP East Hartford, CT 06108

PHONE 352-610-2150 PHONE 86.069-0W95
F=AX raFAX 11' : a...

AX n/a

E4MAIL mwinhirs@,cabreraserices.com E-MAIL r/a

E

Sample Sart Time Stop Time Run Time Flow Raft i
Date ~ ie So ie (Nun) 4CF1111)

SBHF1 4.047-ST03-AS-BK F 2/8/2014 11:25 16:28 303 10 X

SBHF14-048-ST04-AS-BK F 2/8/2014 11:11 16:21 310 10 X

S8HF14-049.ST05-AS-BK F 2/812014 10:35 16:14 339 10 X

SBHF14-050-ST06-AS-BK F 2/8/2014 11:03 16:07 304 10 X

SBHF14-051-ST07-AS-BK F 2/8/2014 11:01 16:04 303 10 X

SBHF14-052-STO8-AS-BK F 2/8/2014 10:59 16:01 302 10 _

S BI-IF14-053-ST09-AS-BK F 2/8/2014 10:54 15:56 302 10 X

SBHF14-054-ST10-AS-BK F 2/8/2014 10:51 15:53 302 10 x
SBHF14055-ST1 -AS-BK F 2/8/2014 10:47 15:49 302 10 X

-Time Zone (CkIle): EST CST MST QD MatrkC O= oil S =soil NS - non-soil solid W = water L liquid E = eXltract F - filter

For metals or anions, please detail analytes below. SIGNATURE PRINTED NAME DATE TIME

Comments: CPACKG ,ICak bemV" REUNQUIIEDI Stephan Owe 2/8/2014 16:30

Volumes provided in t•; result requested in units of uCilml LEVEL II SteidardOC) DRECEIVED BY Pat Horkman 2/8/2014 16:31

MDC N, IC-I5 uCifll: ese previouljsy provided work plan for other MQO'O LEVEL iIlI(StSQC *forts(

Bag of blank unused flilters Included for QC sample purposes X RECEIVED BY

Preserv e fit of each sample for r-analyalaftlow up teaing BY

Premrvatlve Key. I-HCI 2-HN03 3-H2S04 4-NaOH 5.NaHSO4 7-Obler 8-4degraeeC 9-5036 RECEIVED By



A ALS Laboratory Group in-of-Custody
IF: (800)443-1511 PR4 (970)4W0-1811 FX: (070)4W0-1522 

Farm 0 rI

A LS SAMPLER Jon A Cote OATSI 2/8=2014 PAGE of

PROJECT NAME Schofield Barracks a ID SchOfield Sarracks TURNAROUNDIj 30 days DISPOSAL I~y 5 or Retur to Client

PROJECT N4o. 0&-3123.00 ED FORMAT n/a

Task 310 PURCHASEORDER 12-3541
COMPANY NAME Cabrera Services BILL TO COMPANY Cabrera Services

SEND REPORT TO Mike Winters INVOICE ATTN TO Accounts Payable

ADoRESS 2318 Bolger Ave ADODRESS 473 Silver Lane

CIlY I STATE I ZIP Spring Hill, Fl. 34609 CITY I STATE 1ZIP East Harford, CT 06108

PHONE 352-610-2150 PHONE 860-569-. .

FAX n/aFAX

E-MAIL mwinters@catnr__eira ics cornc__M E-MAIL n/a" "

Lab ID Field I0 Matrix Sample Run Time Flow Rat ie
Date Sart Time Stop Time (MIn) (CFM) 1 ----

SBHF14-045-TO0-AS-BK F 2/182014 10:25 20:25 800 10 X

SBHF14-046-ST02-AS-B)( F 2/82014 10:28 20:28 600 10 X

- I

lrimeZorre (Circis): EiST CST MST L~S)Mletb 0 00 Ss3il NSSUnon-sodsholid W water L liquid E-ewilract F-fliner

Frmtlorainpesdealaayebeo.SIGNATURE PRINTED NAME DATE TIME

A By Jon A Cot. 2/9/2014 9:00

Volufme provWide n ft; results requeste In units of uCVtiii LEVELI1 (DStrodardQCM RECUIVE BY Pat H-orlcman 2/9)2014 9.01

MDC Is IE- 15 LiCt~rn; see pnreviously provied work plan for other MO~s L.EVEL III (Sld OC. Iorrns) ________ ED2.A~

Beg of blank unused filters included tor CC sample purposes X = _ _ (Si _ _.fn ecr~ YOL

______ __ I _

Preserve helf of each sample for re-tnalyslolow upta BeytP NA

Preseraive Key:o 1-1C, 2-HN03 3p2SO4 4-NoOH 5-Na04 7-Oner 8-4 degrees C 9-5On RECEIVED SY
- --



ALS Laboratory Group &ain-of-Custody woRKoRD i
225 Commerce Drive. Fort Collins, Colorado 80 524 WOR TBD 0

TF: (800)443-1511 Pit (970) 490-1511 FX. (970) 4WI0S1 i za0TOD

L e SAMPLER Stephan Owe T]E 20 2014 PAGE 1 of 1

PROJECT NAME Schofield Barracks SITE ID Schofield Barracks TURNAROUND 30 days DISPOSAL LBIY L0 or Return to Clent

PROJECT No. 08-3123.00 EDD FORMAT n/a

Task 310 PURCHASE ORDER 12-3541

COMPANY NAME Cabrera Services BLL TO COMPANY Cabrera Services

SEND REPORT TO Mike Winters INVOICE ATTN TO Accounls Payable

ADDRESS 2318 Bolger Ave ADDRESS 473 Silver Lane

CITY STATE I ZIP Spring Hill, FL 34609 CITYISTATEIZIP East Hartford, CT 06108

PHONE 352-610-2150 PHONE 860.569-0095

FAX n/a FAX rIa

E-MAIL mwmtf. rs(qabreraservIcers cOm E-MAIL In/a

E

Lab ID Field ID Matrix Sample Sart Time Stop Time Run Time Flow Rats
Date IDSon) (CFM)

SBH F14-025-ST03-AS-HF F 2/6/2014 10:4 17:19 395 10 X

SBRHF14-0Z5-S04-AS-HF F 2/6/2014 9:53 17:07 434 10 X

SBHF14-027-ST05-AS-HF F 2/6/2014 10:33 17:03 390 10 X

S F14-028_STO6- - F 2/612014 10:27 16:58 391 10 X

SBHF1,4029.ST07-AS-HF F 2/612014 10:23 16:56 393 10 X I Al

SBHF14-030-STO8-AS-HF F 2/6/2014 10:19 16:51 392 10 X

SBHF14-031-STO9-AS-HF F 2/6/2014 10:15 16:44 389 10 X

SBHF14-032-ST10-AS-HF F 2/612014 10:10 16:38 388 10 X

SBHF14-033-STII-AS-HF F 2/6M2014 10:06 16:33 387 10 X

Tre Zone (Circle): EST CST MST AT Matri: 0 - oil S soil NS non-soil solid W- water L =liquid E ex~uCt F - filter

For metals or anions, please detail analytes below. SIGNATURE PRINTED NAME DATE TIME

Commnets: Ic PAcBAaa (hbeINw) Stephan Owe 2/6/2014 16:30

Volume piovided in ft3; results requested in units of uC1
mil LEVEL tl ()Man.aW 9C) RECEIVED By Pat Horkman 2/p2014 16:31

MDC Is 1E.15 uCl/ml; see previously provided work plan for other MOOs LMSI. III (Std OC . fnms) RE1IN1U1HIBy 'P*-. , X ýq, ?/// / ,

S6g of blank unused filters Included for CC sample purposes x LEVELV (Sd OC *form c EIEN EY

PreOser hell Of each $ample fta r.-Wnalysl'IOlw up tea" REiINCUM0IfM

PrlseIVative Key: 1-HC) 2.HNO3 3+.2SO4 4-N9OH 5-NaHSO4 7-Other 8-4 dogmes C 9-5035 RECEIVED BY



I

A ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: (IA6 (E r A Workorder No: I4 U.)- I ý'

Initials: C 1)-T Date:a.f-Project Manager:. L_5S
I. Does this project require any special handling in addition to standard ALS procedures? YES CN
2. Are custody seals on shipping containers intact? ONE YES NO
3. Are Custody seals on sample containers intact? ONE YES NO

4. Is there a COC (Chain-of-Custody) present or other representative documents? ) NO
s. Are the COC and bottle labels complete and legible? (YES NO
6. Is the COC in agreement with samples received? (Il1s, dates, times, no. of samples, no. of

(NOcontainers matrix, requested analyses, etc.)

7. Were airbilis / shipping documents present and/or removable? DROP OFF (Y. NO
s. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) YES I NO
9. Are all aqueous non-preserved samples pH 4-9? YES NO
10. Is there sufficient sample for the requested analyses? (t , NO
It. Were all samples placed in the proper containers for the requested analyses? (Y jJ NO
12. Are all samples within holding times for the requested analyses? NO
'3. Were all sample containers received intact? (not broken or leaking, etc.) _.jjE NO
i4. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon)

headspace free? Size of bubble: < < -e green pe(>greYpea

is. Do any water samples contain sediment? Amount Y '
Amount of sediment: __ dusting _ moderate ____heavy ._E_1N

16. Were the samples shipped on ice? .. YES
'7. Were cooler temperatures measured at O.l-6.00C? IR gun u : #2 #4 N(= YES O

Cooler #: _

Temperature (°C):
No. of custody seals on cooler: ) . . ...

CO M External itR/hr reading: _

Info}mu~u Background pRiihr reading: L-

Were external jiR/hr readinss g two times background and within DOT acceptance crteria? (YES) NO/ NA (if no.s=eFonn 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO AN' QUESTION ABOVE, EXCEPT #1 AND #16.

If applicable, was the client contacted? YES / NO I NA Contact:. 7/ Daterrinie._ __ _

. Project Manager Signature / Date: IA 2-(uNII"

*IR Gun #2 Oaklon, SN 29922500201-0066
*IR Gun #4: Oakton, SN 2372220101-0002Form 201 r24.Ads (06/04/2012)

Page 1 ofS,.
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Page 1 of I

Fraic MR IMS

tM4 Lyrre. R.ei j0ll A"0

Sc16 l~ exabj. W O

On,(.0.111LA Fed~m.
I*-

Slp 1ea IED
hwt I.D0W
Oft. 105316SIOUEflU

Oi- 12)(12X 121M 1qL- 1 63o

WvTo, aAwf)ul.S

LacsbemM
ALS Laborllxi
M WOMMtEM OR

FOM COLUNS, CO 9054

mIL -E

OiweYhs BWCo

IJMhE'IIII'II1lHJIIIE
WIN O&06 U OAM~a
k. .
POO AVateAS
Vlp*#

FRI -14 FEB 10:30A
PRIORITY OVERNIGHT

II 80524

XH FTCA . DEN

After prndng til la9el:
1. Use Ire 'PrnrW button on flits page to print your label to your laser or inket prnter.
2. Fold fhe printed page along tdie horzonl linoe.
3. Pac t•"al in shipping pouch and aflt it to your shipmnlnt so the barcode portion oftie label•an be read ad scanned.

Wannuro: Use owly tie printed origimal label for sliplpmg. Using a photocopy of tis label for stwpong purposes is haudi.efi and could resmut in uaddiboal biling dages, along ah tie cancella•ion of
your Fedds account number
Use of thIs system ncostfluts yo awreement to tie •ser oecoido in Owe vmae FedEx Servie Gulds. available on fdex.com.FedEx All nri be responsible for any claim in excess of S100 per
package. whether tde result of Ioa, damage. delay. nt.n-delivery0msdetlveiy.or muisnlormatlon, uritnl you de e a higow vael•u, pay an addiorl charge. document Vor actual ion aid ile a timely

ielm.Urnitmlonu found in the currer FedEx Service Guide appy•. Your irglt to recover from FedEx for mny Ions. inluding intrinsic value of fe package. lee of sales. Income Iffterest, prof. altorneys
fees, ca.t, and other forms of damage wfedre direct, c .aonsequenii. or special is Anilad to the grate, of $100 or the autlized declared value. Recovery cannot exceed amtal docurrmued
Ioas.Maxinu for items of extraordinary value is $1,000. e.g. jewelry, precious meas. negotiable instruments and oeitm liated In our Service . Meanclaims must be filed withuin strict lime
limits, see current FadEx Service Guide.

9 of 128
-- . ...... ,2/11/2014



Section 2
m

SAMPLE RESULTS SUMMARY

10 of 128



eIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name:

Client Project Number:

Laboratory Name:

Schofield Barracks

08-3123.00

ALS Environmental -- FC

Page: 1 of 7

Reported on: Monday, February 24, 2014
9:51:09 AM

PAl Work Order: 1402168

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402168-1 SBHF14-047-ST03-AS-BK Sample U-234 3.1E-16 +/- 2.4E-16 1.2E-16 uCi/ml FILTER AS140215-4 2/19/2014

1402168-1 SBHF14-047-ST03-AS-BK Sample U-235 OE+00 +/- 2.6E-16 3.8E-16 uCVml FILTER AS140215-4 2/19/2014 U

1402168-1 SBHF14-047-ST03-AS-BK Sample U-238 1.8E-16 +/- 2.2E-16 3.3E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-2 SBHF14-048-ST04-AS-BK Sample U-234 3.5E-16 +/- 2.4E-16 1.1E-16 uCi/ml FILTER AS140215-4 2/19/2014

1402168-2 SBHF14-048-ST04-AS-BK Sample U-235 5E-17 +/- 2.3E-16 1.2E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-2 SBHF14-048-ST04-AS-BK Sample U-238 1.2E-16 +/- 2.1E-16 3.6E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-3 SBHF14-049-ST05-AS-BK Sample U-234 2.1E-16 +/- 2.8E-16 4.5E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-3 SBHF14-049-ST05-AS-BK Sample U-235 8E-17 +/- 2E-16 1.1E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-3 SBHF14-049-ST05-AS-BK Sample U-238 1.4E-16 +/- 2E-16 3.2E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

Comments:

Data Package ID: UR1402168-1

QuatlflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

a'te Printed: Monday, February 24, 2014
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ALS Environmental -- FC
LIMS Version: 6.695
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0 0
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.
Client Project Name:

Client Project Number:

Laboratory Name:

Schofield Barracks

08-3123.00

ALS Environmental -- FC

Page: 2 of 7

Reported on: Monday, February 24, 2014

9:51:09 AM

PAl Work Order: 1402168

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

14021684 SBHF14-050-ST06-AS-BK Sample U-234 5E-16 +/- 2.9E-16 1.1E-16 uCi/ml FILTER AS140215-4 2/19/2014

1402168-4 SBHF14-050-ST06-AS-BK Sample U-235 -9E-17 +/- 2.2E-16 4.2E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-4 SBHF14-050-ST06-AS-BK Sample U-238 1.9E-16 +/- 1.9E-16 1.1E-16 uCi/ml FILTER AS140215-4 2/19/2014 LT

1402168-5 SBHF14-051-ST07-AS-BK Sample U-234 2.1E-16 +/- 2.6E-16 1.4E-16 uCi/ml FILTER AS140215-4 2/19/2014

1402168-5 SBHF14-051-ST07-AS-BK Sample U-235 2.5E-16 +1- 3.1E-16 1.7E-16 uCi/ml FILTER AS140215-4 2/19/2014

1402168-5 SBHF14-051-ST07-AS-BK Sample U-238 2.7E-16 +1- 2.6E-16 1.4E-16 uCi/ml FILTER AS140215-4 2/19/2014 LT

1402168-6 SBHF14-052-ST08-AS-BK Sample U-234 2.6E-16 +/- 2.5E-16 3.2E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-6 SBHF14-052-ST08-AS-BK Sample U-235 OE+00 +/- 2.5E-16 4.8E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-6 SBHF14-052-ST08-AS-BK Sample U-238 2.6E-16 +/- 2.2E-16 1.2E-16 uCi/ml FILTER AS140215-4 2/19/2014 LT

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

te Printed: Monday, February 24, 2014
k-h
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0 is 4
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks Page: 3 of 7

Client Project Number: 08-3123.00 Reported on: Monday, February 24, 2014

Laboratory Name: ALS Environmental -- FC 9:51:09 AM

PAl Work Order: 1402168

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU
Sample ID Type

1402168-7 SBHF14-053-ST09-AS-BK Sample U-234 4.8E-16 +/- 2.9E-16

1402168-7 SBHF14-053-ST09-AS-BK Sample U-235 1.4E-16 +/- 2.3E-16

1402168-7 SBHF14-053-ST09-AS-BK Sample U-238 1.6E-16 +/- 2E-16

1402168-8 SBHF14-054-ST10-AS-BK Sample U-234 2.1E-16 +/- 2.2E-16

1402168-8 SBHF14-054-ST10-AS-BK Sample U-235 1.5E-16 +/- 2.4E-16

1402168-8 SBHF14-054-ST10-AS-BK Sample U-238 4E-17 +/- 2.2E-16

1402168-9 SBHF14-055-ST11-AS-BK Sample U-234 3.7E-15 +/- 1E-15

1402168-9 SBHF14-055-ST11-AS-BK Sample U-235 3.6E-16 +/- 2.8E-16

1402168-9 SBHF14-055-ST11-AS-BK Sample U-238 2.6E-16 +/- 2.2E-16

Comments:

Data Package ID: UR1402168-1

Qualiflers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MOC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

91te Printed: Monday, February 24, 2014
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sIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Page: 4 of 7

Reported on: Monday, February 24, 2014

9:51:09 AM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402168-10 SBHF14-045-ST01-AS-BK Sample U-234 1.9E-16 +/- 1.4E-16 7E-17 uCi/ml FILTER AS140215-4 2/19/2014

1402168-10 SBHF14-045-ST01-AS-BK Sample U-235 8E-17 +/- 1.4E-16 8E-17 uCi/ml FILTER AS140215-4 2/19/2014

1402168-10 SBHF14-045-ST01-AS-BK Sample U-238 2E-17 +/- 1.2E-16 2.2E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-11 SBHF14-046-ST02-AS-BK Sample U-234 3.2E-16 +/- 2.1E-16 9E-17 uCi/ml FILTER AS140215-4 2/19/2014

1402168-11 SBHF14-046-ST02-AS-BK Sample U-235 7E-17 +/- 1.8E-16 3.5E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-11 SBHF14-046-ST02-AS-BK Sample U-238 1.6E-16 +/- 1.7E-16 2.3E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-12 SBHF14-025-ST03-AS- HF Sample U-234 3E-16 +/- 2E-16 9E-17 uCi/ml FILTER AS140215-4 2/19/2014

1402168-12 SBHF14-025-ST03-AS- HF Sample U-235 OE+00 +/- 1.9E-16 1E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-12 SBHF14-025-ST03-AS- HF Sample U-238 3E-17 +/- 1.7E-16 3.5E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

Comments:

Data Package ID: UR1402168-1

QualiflerslFlags:

U - Result is less than the sample specific MDC.

LT- Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

te Printed: Monday, February 24, 2014
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OIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Page: 5 of 7

Reported on: Monday, February 24, 2014

9:51:09 AM

Lab Client Sample ID Sample Nuclide Result +1- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402168-13 SBHF14-026-ST04-AS-HF Sample U-234 2.7E-16 +/- 2E-16 2.2E-16 uCi/ml FILTER AS140215-4 2/19/2014

1402168-13 SBHF14-026-ST04-AS-HF Sample U-235 4E-17 +/- 1.7E-16 2.6E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-13 SBHF14-026-ST04-AS-HF Sample U-238 1.5E-16 +/- 2.2E-16 3.6E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-14 SBHF14-027-ST05-AS-HF Sample U-234 2.2E-16 +/- 2.6E-16 4.1E-16 uCvml FILTER AS140215-4 2/19/2014 U

1402168-14 SBHF14-027-ST05-AS-HF Sample U-235 OE+00 +/- 1.8E-16 3.9E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-14 SBHF14-027-ST05-AS-HF Sample U-238 OE+00 +/- 1.5E-16 3.3E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-15 SBHF14-028-ST06-AS-HF Sample U-234 2.2E-16 +/- 2.3E-16 3.4E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-15 SBHF14-028-ST06-AS-HF Sample U-235 1.8E-16 +/- 2E-16 2.7E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

1402168-15 SBHF14-028-ST06-AS-HF Sample U-238 1.9E-16 +/- 1.8E-16 2.3E-16 uCi/ml FILTER AS140215-4 2/19/2014 U

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

Fý m

9te Printed: Monday, February 24, 2014
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0 oIsotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Page: 6 of 7

Reported on: Monday, February 24, 2014

9:51:09 AM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags

Sample ID Type Analyzed

1402168-16 SBHF14-029-ST07-AS-HF Sample U-234 -4E-17 +/ 3.2E-16 6.5E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

1402168-16 SBHF14-029-ST07-AS-HF Sample U-235 OE+00 +/- 2.7E-16 5.8E-16 uCi/mI FILTER AS140215-4 2120/2014 U

1402168-16 SBHF14-029-ST07-AS-HF Sample U-238 8E-17 +/- 2.6E-16 4.9E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

1402168-17 SBHF14-030-ST08-AS-HF Sample U-234 2.6E-16 +/- 2.9E-16 4.4E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

1402168-17 SBHF14-030-ST08-AS-HF Sample U-235 2.2E-16 +/- 2.3E-16 3.2E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

1402168-17 SBHF14-030-ST08-AS-HF Sample U-238 2.6E-16 +/- 2.7E-16 4E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

1402168-18 SBHF14-031-ST09-AS-HF Sample U-234 9E-17 +/- 4.6E-16 8.4E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

1402168-18 SBHF14-031-ST09-AS-HF Sample U-235 -5E-17 +/- 2.6E-16 5.7E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

1402168-18 SBHF14-031-ST09-AS-HF Sample U-238 4E-17 +/- 2.7E-16 5.4E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

Comments:

Data Package ID: UR1402168-1

QualiflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M -The requested MDC was not met.

M3 -The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

I

te Printed: Monday, February 24, 2014
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary
Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks Page: 7of7

Client Project Number: 08-3123.00 Reported on: Monday, February 24, 2014

Laboratory Name: ALS Environmental -- FC 9:51:09 AM

PAl Work Order: 1402168

Lab Client Sample ID Sample Nuclide Result +1- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402168-19 SBHF14-032-ST10-AS-HF Sample U-234 1.18E-15 +/-4.5E-16 3.4E-16 uCi/ml FILTER AS140215-4 2/20/2014

1402168-19 SBHF14-032-ST10-AS-HF Sample U-235 1.1E-16 +/- 1.8E-16 2.7E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

1402168-19 SBHF14-032-ST10-AS-HF Sample U-238 2.2E-16 +/- 1.9E-16 2.3E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

1402168-20 SBHF14-033-ST11-AS-HF Sample U-234 4.4E-15 +1- .1E-15 8E-16 uCi/ml FILTER AS140215-4 2/20/2014

1402168-20 SBHF14-033-ST11-AS-HF Sample U-235 -4E-17 +/- 2.6E-16 5.5E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

1402168-20 SBHF14-033-ST11-AS-HF Sample U-238 -9E-17 +/- 2.4E-16 5.2E-16 uCi/ml FILTER AS140215-4 2/20/2014 U

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT- Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty
MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

m

9'te Printed: Monday, February 24, 2014
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Method Blank Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-4MMB Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 53300000 ml
Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-4UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes
Date Analyzed: 20-Feb-14

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 -5E-17 +/- 4.9E-16 9.5E-16 U

15117-96-1 U-235 OE+00 +/-2.7E-16 1.5E-16 U

7440-61-1 U-238 9E-17 +/- 3E-16 5.7E-16 1E-15 U

Comments:

QualiflerslFlags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

M - Requested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.. ata Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Method Blank Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-4PMB Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 53300000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Result Units: uCi/mI

Date Collected: 15-Feb-14 Run ID: AS140215-4UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 20-Feb-14

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 4.1E-16 +/- 4.6E-16 7E-16 U

15117-96-1 U-235 7E-17 +/- 3.4E-16 5.1E-16 U

7440-61-1 U-238 4.1E-16 +/- 3.6E-16 4.3E-16 1E-15 U

Comments:

Qualiflers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

M - Requested MDC not met.

B - Anatyte concentration greater than MDC.

B3 - Anatyte concentration greater than MDC but less than Requested MDC.

D ata Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Laboratory Control Sample(s)

Lab Name: ALS Environmental - FC
Work Order Number: 1402168

Client Name: Cabrera Services, Inc.
ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-4LCS Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 53300000 ml
Prep SOP: PAl 778 Rev 14 QCBatchID: AS140215-4-1 Result Units: uCi/mI

Date Collected: 15-Feb-14 Run ID: AS140215-4UR File Name: Spectrum #1
Date Prepared: 15-Feb-14 Count Time: 1000 minutes
Date Analyzed: 20-Feb-14

CASNO Target MDC Spike Added % Rec Control Lab
Nuclide Results +/- 2s TPU Limits Qualifier

13966-29-5 U-234 3.81E-14 +/- 6.8E-15 9E-16 4.140E-14 91.9 82- 122 P
7440-61-1 U-238 4.2E-14 +/- 7.5E-15 6E-16 4.300E-14 97.8 82- 122 P

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L -LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

1Wata Package ID: UR1402168-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Laboratory Control Sample(s)

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-4LCSD Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 53300000 ml
Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-4UR File Name: Spectrum #1
Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 20-Feb-14

CASNO Target MDC Spike Added % Rec Control Lab
Nuclide Results +/- 2s TPU Limits Qualifier

13966-29-5 U-234 4.11E-14 7.1E-15 1.1E-15 4.140E-14 99.2 82- 122 P

7440-61-1 U-238 4.4E-14 +/- 7.5E-15 8E-16 4.300E-14 102 82-122 P

Comments:

QuallflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

WData Package ID: UR1402168-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 2

22 of 128



Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Duplicate Sample Results (DER)

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 53300000 ml
Lab ID: AS140215-4LCSD Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received

Date Collected: 15-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 20-Feb-14 File Name: Spectrum #1

CASNO Al' Sample Duplicate DER DER
na,3e Result +/- 2 s TPU MDC Flags Result +/- 2 s TPU MDC Flags Lim

13966-29-5 U-234 3.81E-14 +/- 6.8E-15 9E-16 P 4.11E-14 +/- 7.1E-15 1.1E-15 P 0.308 2.13

7440-61-1 U-238 4.2E-14 +/- 7.5E-15 6E-16 P 4.4E-14 +/- 7.5E-15 8E-16 P 0.185 2.13

Comments:

Duplicate QualiflerslFlags: Abbreviations:

U - Result is less than the sample specific MDC. TPU -Total Propagated Uncertainty

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. DER - Duplicate Error Ratio

Y2 - Chemical Yield outside default limits.
BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
NR - Not Reported

o - DER is greater than Control Umit of 2.13
LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H -LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits. Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 1
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-047-ST03-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 4.29E+07 ml
L Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received

Lab ID: 1402168-1 Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.1E-16 +/- 2.4E-16 1.2E-16

15117-96-1 U-235 OE+00 +/- 2.6E-16 3.8E-16 U

7440-61-1 U-238 1.8E-16 +/- 2.2E-16 3.3E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDc.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activty is greater than the reported MDc.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Slow Detection Limit

Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-048-ST04-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 4.39E+07 ml
Lab ID: 1402168-2 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received

Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.5E-16 +/- 2.4E-16 1.1E-16

15117-96-1 U-235 5E-17 +/- 2.3E-16 1.2E-16 U

7440-61-1 U-238 1.2E-16 +/- 2.1E-16 3.6E-16 1E-15 U

Comments:

QuallflerslFlags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Slow Detection Limit

i Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

i Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-049-ST05-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 4.80E+07 ml

Lab ID: 1402168-3 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier

MDC

13966-29-5 U-234 2.1E-16 +/- 2.8E-16 4.5E-16 U

15117-96-1 U-235 8E-17 +/- 2E-16 1.1E-16 U

7440-61-1 U-238 1.4E-16 +/- 2E-16 3.2E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less lhen the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbre~viations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Slow Detection Limit

Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 3 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-050-ST06-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 4.30E+07 ml
Lab ID: 14021684 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received

Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 5E-16 +/- 2.9E-16 1.1E-16

15117-96-1 U-235 -9E-17 +/- 2.2E-16 4.2E-16 U

7440-61-1 U-238 1.9E-16 +/- 1.9E-16 1.1E-16 1E-15 LT

Comments:

QualiflerslFlags:
U - Result is less than the ssmple specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported

activity is greater than the reported MDC.
M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

i D Blow Detection 
Limit

tPackage ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 4 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-051-ST07-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 4.30E+07 ml
Lab ID: 1402168-5 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received

Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI
Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.1E-16 +/- 2.6E-16 1.4E-16

15117-96-1 U-235 2.5E-16 +/- 3.1E-16 1.7E-16

7440-61-1 U-238 2.7E-16 +/- 2.6E-16 1.4E-16 1E-15 LT

Comments:

Quallflers/Flags:
U - Result is less than the sample specific MDC.

Yl - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is teas than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration'low Detection Limit

Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

*Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-052-ST08-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 4.30E+07 ml

Lab ID: 1402168-6 Prep SOP: PAl 778 Rev 14 QCBatchID: AS140215-4-1 Prep Basis: As Received
Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI
Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.6E-16 +/- 2.5E-16 3.2E-16 U

15117-96-1 U-235 OE+00 +/- 2.5E-16 4.8E-16 U

7440-61-1 U-238 2.6E-16 +/- 2.2E-16 1.2E-16 1E-15 LT

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDc.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC. greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater tthan the reported MDc.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

80 Below 
Detection Limit

bPackage ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental -- FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-053-ST09-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 4.30E+07 ml

Lab ID: 1402168-7 Prep SOP: PAl 778 Rev 14 QCBatchID: AS140215-4-1 Prep Basis: As Received
Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml
Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 4.8E-16 +/- 2.9E-16 1.1E-16

15117-96-1 U-235 1.4E-16 +/- 2.3E-16 3.5E-16 U

7440-61-1 U-238 1.6E-16 +I- 2E-16 2.9E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MOc was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

W tow Detection Limit

Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

i Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-054-STI0-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 4.30E+07 ml

Lab ID: 1402168-8 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.1E-16 +/- 2.2E-16 3.1E-16 U

15117-96-1 U-235 1.5E-16 +/- 2.4E-16 3.6E-16 U

7440-61-1 U-238 4E-17 +/- 2.2E-16 4.5E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical 'Yeld is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDc, greater than sample specific MDC.

M3 - The requested MDC was not Met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not mnat.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Slow Detectiorn Limit

Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-055-ST11-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 4.30E+07 ml

Lab ID: 1402168-9 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU

13966-29-5 U-234 3.7E-15 +/- 1E-15

15117-96-1 U-235 3.6E-16 +/-2.8E-16

7440-61-1 U-238 2.6E-16 +/- 2.2E-16

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDc.

Y1 - Chemical Yield is in control atl100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The reqtuested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

~Below Detection Limit

16a Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168
Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-045-ST01-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 8.50E+07 ml
Lab ID: 1402168-10 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received

Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result ÷/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.9E-16 +/- 1.4E-16 7E-17

15117-96-1 U-235 8E-17 +/- 1.4E-16 8E-17

7440-61-1 U-238 2E-17 +/- 1.2E-16 2.2E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Slow Detection Limit

igPackage ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

i Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-046-ST02-AS-BK Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 8.50E+07 ml

Lab ID: 1402168-11 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
- Date Collected: 08-Feb-14 Run ID: AS140215-4UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.2E-16 +/- 2.1E-16 9E-17

15117-96-1 U-235 7E-17 +/- 1.8E-16 3.5E-16 U

7440-61-1 U-238 1.6E-16 +/- 1.7E-16 2.3E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDc.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside defautt limits.

LT - Result is tess than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration4~low Detection Limit

Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-025-ST03-AS- HF Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 5.60E+07 ml

Lab ID: 1402168-12 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
L Date Collected: 06-Feb-14 Run ID: AS140215-4UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3E-16 +/- 2E-16 9E-17

15117-96-1 U-235 OE+00 +/- 1.9E-16 1E-16 U

7440-61-1 U-238 3E-17 +t- 1.7E-16 3.5E-16 IE-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control atl100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainly

MDC - Minimum Delectable Concentration

Slow Detection Limit

igPackage ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-026-ST04-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 6.15E+07 ml

Lab ID: 1402168-13 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
Date Collected: 06-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

Comments:

QuallflerslFlags:
U - Resuit is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater th'an the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

L~ -Blow Detection Limit

1 aPackage ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-027-ST05-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 5.50E+07 ml

Lab ID: 1402168-14 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
Date Collected: 06-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.2E-16 +/- 2.6E-16 4.1E-16 U

15117-96-1 U-235 OE+00 +/- 1.8E-16 3.9E-16 U

7440-61-1 U-238 OE+00 +/- 1.5E-16 3.3E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPu - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration4~low Detection Limit

Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-028-ST06-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 5.55E+07 ml
La I Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
L Date Collected: 06-Feb-14 Run ID: AS140215-4UR Moisture(%/6): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 19-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier

MDC

13966-29-5 U-234 2.2E-16 +/- 2.3E-16 3.4E-16 U

15117-96-1 U-235 1.8E-16 +/- 2E-16 2.7E-16 U

7440-61-1 U-238 1.9E-16 +/- 1.8E-16 2.3E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yietd is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

a Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-029-ST07-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 5.55E+07 ml

Lab ID: 1402168-16 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
Date Collected: 06-Feb-14 Run ID: AS140215-4UR Moisture(a/%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml
Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 -4E-17 +1- 3.2E-16 6.5E-16 U

15117-96-1 U-235 OE+00 +/-2.7E-16 5.8E-16 U

7440-61-1 U-238 8E-17 +/- 2.6E-16 4.9E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Slow Detection Limit

Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-030-ST08-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 5.55E+07 ml

Lab ID: 1402168-17 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
Date Collected: 06-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.6E-16 +/- 2.9E-16 4.4E-16 U

15117-96-1 U-235 2.2E-16 +/- 2.3E-16 3.2E-16 U

7440-61-1 U-238 2.6E-16 +/- 2.7E-16 4E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbre~viations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

a Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-031-ST09-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 5.50E+07 ml

Lab ID: 1402168-18 Prep SOP: PAi 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
Date Collected: 06-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 9E-17 +/- 4.6E-16 8.4E-16 U

15117-96-1 U-235 -5E-17 +/- 2.6E-16 5.7E-16 U

7440-61-1 U-238 4E-17 +/- 2.7E-16 5.4E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yietd is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater then sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectabte Concentration

Slow Detection Limit

Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-032-ST10-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 5.50E+07 ml

Lab ID: 1402168-19 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-4-1 Prep Basis: As Received
Date Collected: 06-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.18E-15 +/- 4.5E-16 3.4E-16

15117-96-1 U-235 1.1E-16 +/- 1.8E-16 2.7E-16 U

7440-61-1 U-238 2.2E-16 +/- 1.9E-16 2.3E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MOC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater then the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BD low Detection Limit

Package ID: UR~1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402168

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-033-ST11-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-4 Final Aliquot: 5.50E+07 ml

Lab ID: 1402168-20 Prep SOP: PAl 778 Rev 14 QCBatchID: AS140215-4-1 Prep Basis: As Received
Date Collected: 06-Feb-14 Run ID: AS140215-4UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 4.4E-15 +/- 1.1E-15 8E-16

15117-96-1 U-235 -4E-17 +/- 2.6E-16 5.5E-16 U

7440-61-1 U-238 -9E-17 +/- 2.4E-16 5.2E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit. Package ID: UR1402168-1

Date Printed: Monday, February 24, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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0 Isotopic Uranium By Alpha SpeOtroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Prep SOP: PA) 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp AIq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /6Spk. Reco
QC Type Type Date/lime QCBatchlD Date/Time Date/lme %Moist. Analy AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402168-1 L-232 2/8/2014 AS140215-4 NA NA FILTER 42900000 rd AphaSpec2 AS140215-4UR 2/19/2014 1121.000 30.83% 1000 3.82E-14 3E-16 uCi/ml NA

SMP Tracer 4:28:00 PM AS140215-4-1 NA NA NA 42900000 ni 81 Spectrum#1 2:59 PM 2.000 1000 76.9% 6.1E-15 NA As Received NA

1402168-1 U-234 2/8/2014 AS140215-4 NA NA FILTER 42900000 rd AdphaSpec2 AS140215-4UR 2/19/2014 7.000 30.83% 1000 3.lE-16 1.2E-16 uCi/mI NA

SMP Trg. Analyte 4:28:00 PM AS140215-4-1 NA NA NA 42900000 rn 81 Spectrum#1 2:59 PM 0.000 1000 76.9% 2.4E-16 NA As Received NA

1402168-1 1u-235 2/8/2014 AS140215-4 NA NA FILTER 42900000 Mn AJphaSpec2 AS140215-4UR 2/19/2014 0.000 30.83% 1000 OE+00 3.8E-16 uCi/ml NA

SMP Trg. Analyte 4:28:00 PM AS140215-4-1 NA NA NA 42900000 xi 81 Spectrum#1 2:59 PM 1.000 1000 76.9% 2.6E-16 NA As Received NA U

1402168-1 LL238 2/8/2014 AS140215-4 NA NA FILTER 42900000 An AlphaSpec2 AS140215-4UR 2/19/2014 4.000 30.83% 1000 1.8E-16 3.3E-16 uCi/ml NA

SMP Trg. Analyte 4:28:00 PM AS140215-4-1 NA NA NA 42900000 rn 81 spectrum #1 2:59 PM 1.000 1000 76.9% 2.2E-16 NA As Received NA U

1402168-2 U-232 2/8/2014 AS140215-4 NA NA FILTER 43900000 a APphaSpec2 AS140215-4UR 2/19/2014 1242.000 30.65% 1000 4.16E-14 3E-16 uCi/mI NA

SMP Tracer 4:21:00 PM AS140215-4-1 NA NA NA 43900000 xi 82 Spectrum #1 2:59 PM 2.000 1000 85.7% 6.6E-15 NA As Received NA

1402168-2 U-234 2/8/2014 AS140215-4 NA NA FILTER 43900000 rnl AphaSpec2 AS140215-4UR 2/19/2014 9.000 30.65% 1000 3.5E-16 1.1E-16 uCi/ml NA

SMP Trg. Anayte 4:21:00 PM AS140215-4-1 NA NA NA 43900000 rl 82 Spectrum #1 2:59 PM 0.000 1000 85.7% 2.4E-16 NA As Received NA

1402168-2 U-235 2/8/2014 AS140215-4 NA NA FILTER 43900000 rd AJphaSpec2 AS140215-4UR 2/1912014 1.000 30.65% 1000 5E-17 1.2E-16 uCi/ml NA

SMP Trg. Analyte 4:21:00 PM AS140215-4-1 NA NA NA 43900000 rni 82 Spectrum#1 2:59 PM 0.000 1000 85.7% 2.3E-16 NA As Received NA U

1402168-2 U-238 2/8/2014 AS140215-4 NA NA FILTER 43900000 ni AJphaSpec2 AS140215-4UR 2/1912014 3.000 30.65% 1000 1.2E-16 3.6E-16 uCi/ml NA

SMP Trg. Analyte 4:21:00 PM AS140215-4-1 NA NA NA 43900000 mi 82 Spectrum#1 2:59 PM 2.000 1000 85.7% 2.1E-16 NA As Received NA U

1402168-3 u1-232 2/8/2014 AS140215-4 NA NA FILTER 48000000 i AJphaSpec2 AS140215-4UR 2/19/2014 1280.000 31.20% 1000 3.85E-14 2E-16 uCi/ml NA

SMP Tracer 4:14:00 PM AS140215-4-1 NA NA NA 48000000 rn 83 Spectrum#l 2:59 PM 1.000 1000 86.8% 6lE-15 NA As Received NA

1402168-3 U-234 2/8/2014 AS140215-4 NA NA FILTER 48000000 dl AphaSpec2 AS140215-4UR 2/19/2014 6.000 31.20% 1000 2.1E-16 4.5E-16 uCi/ml NA

SMP Trg. Anaiyte 4:14:00 PM AS140215-4-1 NA NA NA 48000000 rn 83 Spectrum #1 2:59 PM 5.000 1000 86.8% 2.8E-16 NA As Received NA U

1402168-3 U-235 2/8/2014 AS140215-4 NA NA FILTER 48000000 rni AiphaSpec2 AS140215-4UR 2119/2014 2.000 31.20% 1000 8E-17 1.1E-16 uCi/ml NA

SMP Trg. Anyte 4:14:00 PM AS140215-4-1 NA NA NA 48000000 ml 83 Spectrum #1 2:59 PM 0.000 1000 86.8% 2E-16 NA As Received NA U

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags: Notes:
M - Requested MDC not met.

U - Result is less than the sample specific MDC. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:
D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#.i&iquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

2te Printed: Monday, February 24, 2014 ALS Environmental -- FC Page 1 of 9

oe LIMS Version: 6.695



0 IIsotopic Uranium By Alpha Spectroscopy Raw Data Report

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

Sample ID Nuclide Sample Prep Batch Ingrowth
QC Type Type Date/lime QCBatchID Date [lime

1402168-3 u-238 2/8/2014 AS140215-4 NA

SMP Trg. Analyte 4:14:00 PM AS140215-4-1 NA

1402168-4 u-232 2/8/2014 AS140215-4 NA

SMP Tracer 4:07:00 PM AS140215-4-1 NA

1402168-4 Li-234 2/8/2014 AS140215-4 NA

SMP Trg. Anatrte 4:07:00 PM AS140215-4-1 NA

Decay Matrix

Date/lime %Moist.

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

Samp Alq Inst ID AnRuniD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /bSpk. Recoil
Analy Aq Dat ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

48000000 rd AlphaSpec2 AS140215-4UR 2/19/2014 4.000 31.20% 1000 1.4E-16 3.2E-16 uCi/ml NA

48000000 rn 83 Spectrum #1 2:59 PM 2.000 1000 86.8% 2E-16 NA As Received NA U

43000000 rd AjphaSpec2 AS140215-4UR 2/19/2014 1276.000 30.40% 1000 4.4E-14 3E-16 uCi/mI NA

43000000 ml 84 Spectrum #1 2:59 PM 2.000 1000 88.8% 7E-15 NA As Received NA

43000000 r ANphaSpec2 A3140215-4UR 2/19/2014 13.000 30.40% 1000 5E-16 1.1E-16 uCilml NA

43000000 rd 84 Spectrum#1 2:59 PM 0.000 1000 88.8% 2.9E-16 NA As Received NA

1402168-4 L-235 2/8/2014 AS140215-4 NA NA FILTER 43000000 ml AiphaSpec2 AS140215-4UR 2/19/2014 -2.000 30.40% 1000 -9E-17 4.2E-16 uCi/ml NA

SMP Trg, Analyte 4:07:00 PM AS140215-4-1 NA NA NA 43000000 nl 84 Spectrum #1 2:59 PM 2.000 1000 88.8% 2.2E-16 NA As Received NA U

1402168-4 Ui-238 2/8/2014 AS140215-4 NA NA FILTER 43000000 ml AtphaSpec2 AS140215-4UR 2/19/2014 5.000 30.40% 1000 1.9E-16 1.1E-16 uCi/mI NA

SMP Trg. Aalyte 4:07:00 PM AS140215-4-1 NA NA NA 43000000 ml 84 Spectrum#1 2:59 PM 0.000 1000 88.8% 1.9E-16 NA As Received NA LT

1402168-5 L-232 2/8/2014 ASt40215-4 NA NA FILTER 43000000 ml AJphaSpec2 AS140215-4UR 2/19/2014 933.000 30.11% 1000 3.25E-14 3E-16 uCi/ml NA

SMP Tracer 4:04:00 PM AS140215-4-1 NA NA NA 43000000 ni 85 Spectrum#l 2:59 PM 1.000 1000 65.5% 5.3E-15 NA As Received NA

1402168-5 L-234 2/8/2014 AS140215-4 NA NA FILTER 43000000 rd APphaSpec2 AS140215-4UR 2/1912014 4.000 30.11% 1000 2.1E-16 1.4E-16 uCi/mI NA

SMP Trg. Analyte 4:04:00 PM AS140215-4-1 NA NA NA 43000000 rn 85 Spectrum#1 2:59 PM 0.000 1000 65.5% 2.6E-16 NA As Received NA

1402168-5 u-235 2/8/2014 AS140215-4 NA NA FILTER 43000000 rd AlphaSpec2 AS140215-4UR 2/19/2014 4.000 30.11% 1000 2.5E-16 1.7E-16 uCi/mI NA

SMP Trg. Alayte 4:04:00 PM AS140215-4-1 NA NA NA 43000000 mi 85 Spectrum #1 2:59 PM 0.000 1000 65.5% 3.1E-16 NA As Received NA

1402168-5 L-238 2/8/2014 AS140215-4 NA NA FILTER 43000000 ni AlphaSpec2 AS140215-4UR 2/19/2014 5.000 30.11% 1000 2.7E-16 1.4E-16 uCi/ml NA

SMP Trg. Anatrte 4:04:00 PM AS140215-4-1 NA NA NA 43000000 nd 85 Spectrum #1 2:59 PM 0.000 1000 65.5% 2.6E-16 NA As Received NA LT

1402168-6 U-232 2/8/2014 AS140215-4 NA NA FILTER 43000000 nI AJphaSpec2 AS140215-4UR 2/19/2014 1125.000 30.61% 1000 3.85E-14 4E-16 uCi/ml NA

SMP Tracer 4:01:00 PM AS140215-4-1 NA NA NA 43000000 rd 86 Spectrum#t 2:59 PM 3.000 1000 77.7% 6.2E-15 NA As Received NA

1402168-6 u-234 2/8/2014 AS140215-4 NA NA FILTER 43000000 ,d AJphaSpec2 AS140215-4UR 2/19/2014 6.000 30.61% 1000 2.6E-16 3.2E-16 uCi/ml NA

SMP Trg. Analyte 4:01:00 PM AS140215-4-1 NA NA NA 43000000 ni 86 Spectrum #1 2:59 PM 1.000 1000 77.7% 2.5E-16 NA As Received NA U

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

# iiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

-I

2ýte Printed: Monday, February 24, 2014
k-4
00

ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix
OC Type Type Date/Time QCBatchID Date /lime Date/'ime %Moist.

1402168-6 U-235 2/8/2014 AS140215-4 NA NA FILTER

SMP Trg. Anaryte 4:01:00 PM AS140215-4-1 NA NA NA

1402168-6 U-238 2/8/2014 AS140215-4 NA NA FILTER

SMP Trg. Analyte 4:01:00 PM AS140215-4-1 NA NA NA

1402168-7 U-232 2/8/2014 AS140215-4 NA NA FILTER

SMP Tracer 3:56:00 PM AS140215-4-1 NA NA NA

1402168-7 U-234 2/8/2014 AS140215-4 NA NA FILTER

SMP Trg. Analyte 3:56:00 PM AS140215-4-1 NA NA NA

Samp AIq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco
Analy AIq Det ID File Name Date/lime Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

43000000 r-i AJphaSpec2 AS140215-4UR 2/19/2014 0.000 30.61% 1000 OE+00 4.8E-16 uCi/ml NA

43000000 mi 86 Spectrum#1 2:59 PM 2.000 1000 77.7% 2.5E-16 NA As Received NA U

43000000 myl AphaSpec2 AS140215-4UR 2/19/2014 6.000 30.61% 1000 2.6E-16 1.2E-16 uCi/ml NA

43000000 rN 86 Spectrum#1 2:59 PM 0.000 1000 77.7% 2.2E-16 NA As Received NA LT

43000000 mI AphaSpec2 AS140215-4UR 2/19/2014 1241.000 31.55% 1000 4.12E-14 3E-16 uCi/ml NA

43000000 n1 87 Spectrum#1 2:59 PM 2.000 1000 83.2% 6.5E-15 NA As Received NA

43000000 nd AjphaSpec2 AS140215-4UR 2/19/2014 12.000 31.55% 1000 4.8E-16 1.1E-16 uCi/ml NA

43000000 mi 87 Spectrumr#1 2:59 PM 0.000 1000 83.2% 2.9E-16 NA As Received NA

1402168-7 U-235 2/8/2014 AS140215-4 NA NA FILTER 43000000 ml A•phaSpec2 AS140215-4UR 2/19/2014 3.000 31.55% 1000 1.4E-16 3.5E-16 uCi/ml NA

SMP Trg. Analyte 3:56:00 PM AS140215-4-1 NA NA NA 43000000 mld 87 Spectrum#l 2:59 PM 1.000 1000 83.2% 2.3E-16 NA As Received NA U

1402168-7 U-238 2/8/2014 AS140215-4 NA NA FILTER 43000000 nli AJphaSpec2 AS140215-4UR 2/19/2014 4.000 31.55% 1000 1.6E-16 2.9E-16 uCi/mI NA
SMP Trg. Analyte 3:56:00 PM AS140215-4-1 NA NA NA 43000000 n-l 87 Spectwrm#1 2:59 PM 1.000 1000 83.2% 2E-16 NA As Received NA U

1402168-8 u-232 2/8/2014 AS140215-4 NA NA FILTER 43000000 ml AJphaSpec2 AS140215-4UR 2/19/2014 1188.000 30.79% 1000 4.04E-14 4E-16 uCi/ml NA

SMP Tracer 3:53:00 PM AS140215-4-1 NA NA NA 43000000 mi 88 Spectrum#1 2:59 PM 4.000 1000 81.6% 6.4E-15 NA As Received NA

1402168-8 U-234 2/8/2014 AS140215-4 NA NA FILTER 43000000 mi AJphaSpec2 AS140215-4UR 2/19/2014 5.000 30.79% 1000 2.1E-16 3.1E-16 uCi/ml NA
SMP Trg. Analyte 3:53:00 PM AS140215-4-1 NA NA NA 43000000 ml 88 Spectrumel# 2:59 PM 1.000 1000 81.6% 2.2E-16 NA As Received NA U

1402168-8 U-235 2/8/2014 AS140215-4 NA NA FILTER 43000000 ri AlphaSpec2 A8t40215-4UR 2/19/2014 3.000 30.79% 1000 1.5E-16 3.6E-16 uCi/mI NA

SMP Trg. Anayte 3:53:00 PM AS140215-4-1 NA NA NA 43000000 mi 88 Spectrum#1 2:59 PM 1.000 1000 81.6% 2.4E-16 NA As Received NA U

1402168-8 U-238 2/8/2014 AS1402154 NA NA FILTER 43000000 rni AlphaSpec2 AS1402154UR 2/19/2014 1.000 30.79% 1000 4E-17 4.5E-16 uCi/ml NA

SMP Trg. Analyte 3:53:00 PM AS140215-4-1 NA NA NA 43000000 mi 88 Spectrum81 2:59 PM 3.000 1000 81.6% 2.2E-16 NA As Received NA U

1402168-9 uL232 2/8/2014 AS140215-4 NA NA FILTER 43000000 mi AlphaSpec2 AS140215-4UR 2/19/2014 1136.000 31.24% 1000 3.81E-14 5E-16 uCi/ml NA

SMP Tracer 3:49:00 PM AS140215-4-1 NA NA NA 43000000 mi 89 Spectrum 81 2:59 PM 7.000 1000 76.9% 6.1E-15 NA As Received NA

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#,.•iquot Basis is 'Dry Weight while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
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Isotopic Uranium By Alpha S~pctroscopy Raw Data Report
0o

Laboratory Name: ALS Environmental -- FC

PAI Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

Samp AIq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity '/- MDC ReportUnits DER /eSpk. Reco
Sample ID Nuclide Sample Prep Batch Ingrowth
QC Type Type Date/Time QCBatchID Date M'ime

1402168-9 u-234 2/8/2014 AS140215-4 NA

SMP Trg. Anaiyte 3:49:00 PM AS140215-4-1 NA

1402168-9 U-235 2/8/2014 AS140215-4 NA

SMP Trg. Analiye 3:49:00 PM AS140215-4-1 NA

1402168-9 U-238 2/8/2014 AS140215-4 NA

SMP Trg. Analyte 3:49:00 PM AS140215-4-1 NA

1402168-10 U-232 2/8/2014 AS140215-4 NA

SMP Tracer 8:25:00 PM AS140215-4-1 NA

1402168-10 U-234 2/8/2014 AS140215-4 NA

SMP Tri. Analyte 8:25:00 PM AS140215-4-1 NA

1402168-10 U-235 2/8/2014 AS140215-4 NA

SMP Trg. Analyte 8:25:00 PM AS140215-4-1 NA

Decay Matrix

Date/Time %Moist.

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

Samp Alq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity */- MDC ReportUnits DER /oSpk. Reco'v
Analy Alq Det ID File Name Date/lime Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

43000000 m! AtphaSpec2 AS140215-4UR 2/19/2014 86.000 31.24% 1000 3.7E-15 5E-16 uCi/ml NA

43000000 rn 89 Spectrum #1 2:59 PM 3.000 1000 76.9% 1E-15 NA As Received NA

43000000 rn AJphaSpec2 AS140215-4UR 2/19/2014 7.000 31.24% 1000 3.6E-16 1.4E-16 uCi/ml NA
43000000 mi 89 Spectrum#1 2:59 PM 0.000 1000 76.9% 2.8E-16 NA As Received NA

43000000 mr AjphaSpec2 AS140215-4UR 2/19/2014 6.000 31.24% 1000 2.6E-16 1.2E-16 uCi/ml NA
43000000 rm 89 Spectrum #1 2:59 PM 0.000 1000 76.9% 2.2E-16 NA As Received NA LT

85000000 m AtphaSpec2 AS140215-4UR 2/19/2014 1042.000 30.90% 1000 1.79E-14 2E-16 uCi/ml NA

85000000 ri 90 Spectrumr#1 2:59 PM 5.000 1000 71.3% 2.9E-15 NA As Received NA

85000000 rn AjphaSpec2 AS140215-4UR 2/19/2014 8.000 30.90% 1000 1.9E-16 7E-17 uCi/ml NA

85000000 ml 90 Spectrum#1 2:59 PM 0.000 1000 71.3% 1.4E-16 NA As Received NA

85000000 rni AJphaSpec2 AS140215-4UR 2/19/2014 3.000 30.90% 1000 8E-17 8E-17 uCi/ml NA

85000000 ri 90 Spectrum#1 2:59 PM 0.000 1000 71.3% 1.4E-16 NA As Received NA

1402168-10 U-238 2/8/2014 AS140215-4 NA NA FILTER 85000000 i AlpthaSpec2 AS140215-4UR 2/19/2014 1.000 30.90% 1000 2E-17 2.2E-16 uCi/ml NA
SMP Trg. Analyte 8:25:00 PM AS140215-4-1 NA NA NA 85000000 mi 90 Spectrum #1 2:59 PM 2.000 1000 71.3% 1.2E-16 NA As Received NA U

1402168-11 u-232 2/8/2014 AS140215-4 NA NA FILTER 85000000 ri AjphaSpec2 AS140215-4UR 2/19/2014 789.000 30.35% 1000 1.38E-14 2E-16 uCi/mI NA
SMP Tracer 8:28:00 PM AS140215-4-1 NA NA NA 85000000 mi 91 Spectrum#1 2:59 PM 4.000 1000 55.0% 2.3E-15 NA As Received NA

1402168-11 U-234 2/8/2014 AS140215-4 NA NA FILTER 85000000 mi AJphaSpec2 AS140215-4UR 2/19/2014 10.000 30.35% 1000 3.2E-16 9E-17 uCi/ml NA

SMP Trg. Analyte 8:28:00 PM AS140215-4-1 NA NA NA 85000000 ml 91 Spectrum #1 2:59 PM 0.000 1000 55.0% 2.1E-16 NA As Received NA

1402168-11 U-235 2/8/2014 AS140215-4 NA NA FILTER 85000000 ri AJphaSpec2 AS140215-4UR 2/19/2014 2.000 30.35% 1000 7E-17 3.5E-16 uCi/ml NA
SMP Trg. Analyte 8:28:00 PM AS140215-4-1 NA NA NA 85000000 mi 91 Spectrum#1 2:59 PM 2.000 1000 55.0% 1.8E-16 NA As Received NA U

1402168-11 U-238 2/8/2014 AS140215-4 NA NA FILTER 85000000 ml AjphaSpec2 AS140215-4UR 2/19/2014 5.000 30.35% 1000 1.6E-16 2.3E-16 uCi/mI NA
SMP Trg. Analyte 8:28:00 PM AS140215-4-1 NA NA NA 85000000 ri 91 Spectrum #1 2:59 PM 1.000 1000 55.0% 1.7E-16 NA As Received NA U

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags: Notes:
M - Requested MDC not met.

U - Result is less than the sample specific MDC. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - The requested MDC was not met, but the reported

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#,Oiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental - FC

PAl Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp AIq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/lime OCBatchiD Date /M"me Date/Time %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 a TPU DecLev ReportBasis RPD Flags

1402168-12 U-232 216/2014 AS140215-4 NA NA FILTER 56000000 ni AJphaSpec2 AS140215-4UR 2/19/2014 1157.000 31.14% 1000 2.99E-14 2E-16 uCi/ml NA

SMP Tracer 5:19:00 PM AS140215-4-1 NA NA NA 56000000 ri 92 Spectrum #1 2:59 PM 1.000 1000 78.6% 4.8E-15 NA As Received NA

1402168-12 U-234 2/6/2014 AS140215-4 NA NA FILTER 56000000 ri AJphaSpec2 AS140215-4UR 2/19/2014 9.000 31.14% 1000 3E-16 9E-17 uCi/ml NA

SMP Trg. Analyte 5:19:00 PM AS140215-4-1 NA NA NA 56000000 vi 92 Spectrum#1 2:59 PM 0.000 1000 78.6% 2E-16 NA As Received NA

1402168-12 u-235 2/6/2014 AS140215-4 NA NA FILTER 56000000 mI AJphaSpec2 AS140215-4UR 2/19/2014 0.000 31.14% 1000 OE+00 1E-16 uCi/mI NA

SMP Trg. Anate 5:19:00 PM AS140215-4-1 NA NA NA 56000000m! 92 Spectrum #1 2:59 PM 0.000 1000 78.6% 1.9E-16 NA As Received NA U

1402168-12 U-238 2/6/2014 AS140215-4 NA NA FILTER 56000000 rn .lphaSpec2 AS140215-4UR 2/19/2014 1.000 31.14% 1000 3E-17 3.5E-16 uCi/mI NA

SMP Trg. Analyte 5:19:00 PM AS140215-4-1 NA NA NA 56000000 ml 92 Spectrum #1 2:59 PM 3.000 1000 78.6% 1.7E-16 NA As Received NA U

1402168-13 u-232 2/6/2014 AS140215-4 NA NA FILTER 61500000 ri AlphaSpec2 AS140215.4UR 2/19/2014 1163.000 32.05% 1000 2.66E-14 3E-16 uCi/mI NA

SMP Tracer 5:07:00 PM AS140215-4-1 NA NA NA 61500000 ni 93 Spectrum #1 2:59 PM 7.000 1000 76.7% 4.2E-15 NA As Received NA

1402168-13 U-234 2/6/2014 AS140215-4 NA NA FILTER 61500000 ni AfphaSpec2 AS140215-4UR 2/19/2014 9.000 32.05% 1000 2.7E-16 2.2E-16 uCi/ml NA

SMP Trg. Analyte 5:07:00 PM AS140215-4-1 NA NA NA 61500000mi 93 Spectrum#1 2:59 PM 1.000 1000 76.7% 2E-16 NA As Received NA

1402168-13 u-235 2/6/2014 AS140215-4 NA NA FILTER 61500000 mi AJphaSpec2 AS140215-4UR 2/19/2014 1.000 32.05% 1000 4E-17 2.6E-16 uCi/mI NA

SMP Trg. Analyte 5:07:00 PM AS140215-4-1 NA NA NA 61500000 ri 93 Spectrum#1 2:59 PM 1.000 1000 76.7% 1.7E-16 NA As Received NA U

1402168-13 U-238 2/6/2014 AS140215-4 NA NA FILTER 61500000 m! AJphaSpec2 AS140215-4UR 2/19/2014 5.000 32.05% 1000 1.5E-16 3.6E-16 uCi/ml NA

SMP Trg. Analte 5:07:00 PM AS140215-4-1 NA NA NA 61500000 mi 93 Spectrum#1 2:59 PM 4.000 1000 76.7% 2.2E-16 NA As Received NA U

1402168-14 u-232 2/6/2014 AS140215-4 NA NA FILTER 55000000 rd AlphaSpec2 AS140215-4UR 2/1912014 1251.000 32.10% 1000 3.19E-14 2E-16 uCi/ml NA

SMP Tracer 5:03:00 PM AS140215-4-1 NA NA NA 55000000 ml 94 Spectrum#1 2:59 PM 2.000 1000 82.4% 5.1E-15 NA As Received NA

1402168-14 U-234 2/6/2014 AS140215-4 NA NA FILTER 55000000 mi AJphaSpec2 AS140215-4UR 2/19/2014 7.000 32.10% 1000 2.2E-16 4.1E-16 uCi/ml NA

SMP Trg. Analyte 5:03:00 PM AS140215-4-1 NA NA NA 55000000 rn 94 Spectrum#1 2:59 PM 5.000 1000 82.4% 2.6E-16 NA As Received NA U

1402168-14 U-235 2/6/2014 AS140215-4 NA NA FILTER 55000000 vi AdphaSpec2 AS140215-4UR 2/19/2014 0.000 32.10% 1000 OE+00 3.9E-16 uCi/ml NA

SMP Trg. Anatyte 5:03:00 PM AS140215-4-1 NA NA NA 55000000 vi 94 Spectrum#l 2:59 PM 3.000 1000 82.4% 1.8E-16 NA As Received NA U

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#thiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp Alq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco'j
QC Type Type Date/lime QCBatchID Date/Time Date/Time %Moist. AnalyAlq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402168-14 U-238 2/612014 AS140215-4 NA NA FILTER 55000000 mi A1phaSpec2 AS140215-4UR 2)19/2014 0.000 32.10% 1000 OE+00 3.3E-16 uCi/mI NA

SMP Trg. Analyte 5:03:00 PM AS140215-4-1 NA NA NA 55000000 rl 94 Spectrum#1 2:59 PM 3.000 1000 82.4% 1.5E-16 NA As Received NA U

1402168-15 U-232 2/6/2014 AS140215-4 NA NA FILTER 55500000 ml AJphaSpec2 AS140215-4UR 2/19/2014 1223.000 32.13% 1000 3.09E-14 3E-16 uCi/ml NA

SMP Tracer 4:58:00 PM AS140215-4-1 NA NA NA 55500000 m! 95 Spectrum#1 2:59 PM 3.000 1000 80.5% 4.9E-15 NA As Received NA

1402168-15 U-234 2/6/2014 AS140215-4 NA NA FILTER 55500000 mi AJphaSpec2 AS140215-4UR 2/19/2014 7.000 32.13% 1000 2.2E-16 3.4E-16 uCi/ml NA

SMP Trg. Analyte 4:58:00 PM AS140215-4-1 NA NA NA 55500000 rn 95 Spectrum #1 2:59 PM 3.000 1000 80.5% 2.3E-16 NA As Received NA U

1402168-15 U-235 2/6/2014 AS140215-4 NA NA FILTER 55500000 ml AJphaSpec2 AS140215-4UR 2/19/2014 5.000 32.13% 1000 1.8E-16 2.7E-16 uCi/ml NA

SMP Trg. Analyte 4:58:00 PM AS140215-4-1 NA NA NA 55500000 vi 95 Spectrum #1 2:59 PM 1.000 1000 80.5% 2E-16 NA As Received NA U

1402168-15 u-238 2/6/2014 AS140215-4 NA NA FILTER 55500000 m! AjphaSpec2 AS140215-4UR 2/19/2014 6.000 32.13% 1000 1.9E-16 2.3E-16 uCi/ml NA

SMP Trg. Anaeyte 4:58:00 PM AS140215-4-1 NA NA NA 55500000 rr 95 Spectrum #1 2:59 PM 1.000 1000 80.5% 1.8E-16 NA As Received NA U

1402168-16 U-232 2/6/2014 AS140215-4 NA NA FILTER 55500000 rd AJphaSpec2 AS140215-4UR 2/20/2014 933.000 31.42% 1000 2.41E-14 8E-16 uCi/ml NA
SMP Tracer 4:56:00 PM AS140215-4-1 NA NA NA 55500000 mi 9a Spectrum#1 2:19 PM 35.000 1000 62.8% 3.9E-15 NA As Received NA

1402168-16 U-234 2/6/2014 AS140215-4 NA NA FILTER 55500000 md JphaSpec2 AS140215-4UR 2/20/2014 -1.000 31.42% 1000 -4E-17 6.5E-16 uCi/ml NA
SMP Trg. Analte 4:56:00 PM AS140215-4-1 NA NA NA 55500000 mi 9a Spectrum#1 2:19 PM 8.000 1000 62.8% 3.2E-16 NA As Received NA U

1402168-16 u-235 2/6/2014 AS140215-4 NA NA FILTER 55500000 ml AJphaSpec2 AS140215-4UR 2/20/2014 0.000 31.42% 1000 OE+00 5.8E-16 uCi/ml NA
SMP Trg. Analyte 4:56:00 PM AS140215-4-1 NA NA NA 55500000 rn 9a Spectrum #1 2:19 PM 4.000 1000 62.8% 2.7E-16 NA As Received NA U

1402168-16 U-238 2/6/2014 AS140215-4 NA NA FILTER 55500000 rd A.phaSpec2 AS140215-4UR 2/20/2014 2.000 31.42% 1000 8E-17 4.9E-16 uCi/ml NA

SMP Trg. Analyte 4:56:00 PM AS140215-4-1 NA NA NA 55500000 rn 9a Spectrum #1 2:19 PM 4.000 1000 62.8% 2.6E-16 NA As Received NA U

1402168-17 u-232 2/6/2014 AS140215-4 NA NA FILTER 55500000 vi PJphaSpec2 AS140215-4UR 2/20/2014 1040.000 31.19% 1000 2.71E-14 8E-16 uCi/ml NA

SMP Tracer 4:51:00 PM AS140215-4-1 NA NA NA 55500000 rn 101b Spectrum #1 2:19 PM 33.000 1000 70.5% 4.4E-15 NA As Received NA

1402168-17 U-234 2/6/2014 AS140215-4 NA NA FILTER 55500000 m! AlphaSpec2 AS140215-4UR 2/20/2014 7.000 31.19% 1000 2.6E-16 4.4E-16 uCi/ml NA

SMP Trg. Anayte 4:51:00 PM AS140215-4-1 NA NA NA 55500000 rd 10b Spectrum#1 2:19 PM 4.000 1000 70.5% 2.9E-16 NA As Received NA U

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

' - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#.Ulfiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp AIq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +1- MDC ReportUnits DER /oSpk. Reco'
QC Type Type Date/lime QCBatchlD Date /mine Date/Time %Moist. Analy AIq Det ID File Name Datelime Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402168-17 U-235 2/6/2014 AS140215-4 NA NA FILTER 55500000 rdv AJphaSpec2 AS140215-4UR 2/20/2014 5.000 31.19% 1000 2.2E-16 3.2E-16 uCi/ml NA

SMP Trg. Analyte 4:51:00 PM AS140215-4-1 NA NA NA 55500000 rnl 10b Spectrum#1 2:19 PM 1.000 1000 70.5% 2.3E-16 NA As Received NA U

1402168-17 U-238 2/6/2014 AS140215-4 NA NA FILTER 55500000 rnd AJphaSpec2 AS140215-4UR 2/20/2014 7.000 31.19% 1000 2.6E-16 4E-16 uCi/ml NA

SMP Trg. Analyte 4:51:00 PM AS140215-4-1 NA NA NA 55500000 n-i 10b Spectrum#1 2:19 PM 3.000 1000 70.5% 2.7E-16 NA As Received NA U

1402168-18 U-232 2/6/2014 AS140215-4 NA NA FILTER 55000000 m! AJphaSpec2 ASt40215-4UR 2/20/2014 865.000 30.43% 1000 2.33E-14 7E-16 uCi/ml NA

SMP Tracer 4:44:00 PM AS140215-4-1 NA NA NA 55000000 rd 11a Spectrum #1 2:19 PM 22.000 1000 60.1% 3.8E-15 NA As Received NA

1402168-18 U-234 2/6/2014 AS140215-4 NA NA FILTER 55000000 rd AjphaSpec2 AS1402154UR 2/20/2014 2.000 30.43% 1000 9E-17 8,4E-16 uCi/ml NA

SMP Trg. Analyte 4:44:00 PM AS140215-4-1 NA NA NA 55000000 ml 11a Spectrum #1 2:19 PM 12.000 1000 60.1% 4.6E-16 NA As Received NA U

1402168-18 u-235 2/6/2014 AS140215-4 NA NA FILTER 55000000 n- AlphaaSpec2 AS140215-4UR 2/20/2014 -1.000 30.43% 1000 -5E-17 5.7E-16 uCi/ml NA

SMP Trg. Analyte 4:44:00 PM AS140215-4-1 NA NA NA 55000000 ml 11a Spectrum#1 2:19 PM 3.000 1000 60.1% 2.6E-16 NA As Received NA U

1402168-18 u-238 2/6/2014 AS140215-4 NA NA FILTER 55000000 nl AjphaaSpec2 AS140215-4UR 2/20/2014 1.000 30.43% 1000 4E-17 5,4E-16 uCi/mI NA

SMP Trg. Analyte 4:44:00 PM AS140215-4-1 NA NA NA 55000000 n-i 11a Spectrum#1 2:19 PM 4.000 1000 60.1% 2.7E-16 NA As Received NA U

1402168-19 U-232 2/6/2014 AS140215-4 NA NA FILTER 55000000 mN AJphaSpec2 AS140215-4UR 2/20/2014 1243.000 30.32% 1000 3.36E-14 7E-16 uCi/ml NA

SMP Tracer 4:38:00 PM AS140215-4-1 NA. NA NA 55000000 ml 12a Spectrum#1 2:19 PM 28.000 1000 86.7% 5.3E-15 NA As Received NA

1402168-19 U-234 2/6/2014 AS140215-4 NA NA FILTER 55000000 An AlphaSpec2 AS140215--4UR 2/20/2014 38.000 30.32% 1000 1.18E-15 3.4E-16 uCi/ml NA

SMP Trg. AnaMee 4:38:00 PM AS140215-4-1 NA NA NA 55000000 ri 12a Spectrum#1 2:19 PM 3.000 1000 86.7% 4.5E-16 NA As Received NA

1402168-19 U-235 2/6/2014 AS140215--4 NA NA FILTER 55000000 ml AJphaSpec2 ASt40215-4UR 2/20/2014 3.000 30.32% 1000 1.1E-16 2.7E-16 uCi/ml NA

SMP Trg. Anatyte 4:38:00 PM AS140215-4-1 NA NA NA 55000000 m 12a Spectrum #1 2:19 PM 1.000 1000 86.7% 1.8E-16 NA As Received NA U

1402168-19 U-238 2/6/2014 AS140215-4 NA NA FILTER 55000000 m! AjphaSpec2 AS140215-4UR 2/20/2014 7.000 30.32% 1000 2.2E-16 2.3E-16 uCi/ml NA

SMP Trg. Analyte 4:38:00 PM AS140215-4-1 NA NA NA 55000000 rn 12a Spectrum #l 2:19 PM 1.000 1000 86.7% 1.9E-16 NA As Received NA U

1402168-20 U-232 2/6/2014 AS140215-4 NA NA FILTER 55000000 vi A.iphaSpec2 AS140215-4UR 2/20/2014 1249.000 30.84% 1000 3.32E-14 7E-16 uCi/ml NA

SMP Tracer 4:33:00 PM AS140215-4-1 NA NA NA 55000000 n-i 13a Spectrum #1 2:19 PM 24.000 1000 85.6% 5.3E-15 NA As Received NA

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

Y1 -Cheica Yild s i cotro at100-10% Quntiatie yeldis ssued.M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. M3 is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waaming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#Uqiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

W
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k4
00 LIMS Version: 6.695



o UIsotopic Uranium By Alpha Spectroscopy Raw Data Report

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAP 714
Reported on: Friday, February 21, 2014

10:52:07 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp Alq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/lime QCBatchlD Date /lme Date/lime %Moist. Analy Atq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402168-20 U-234 2/612014 AS140215-4 NA NA FILTER 55000000 mi AiphaSpec2 AS140215-4UR 2/20/2014 141.000 30.84% 1000 4.4E-15 8E-16 uCi/ml NA

SMP Trg. Analyte 4:33:00 PM AS140215-4-1 NA NA NA 55000000 .1 13a Spectrum #1 2:19 PM 27.000 1000 85.6% 1.1E-15 NA As Received NA

1402168-20 U-235 2/6/2014 AS140215-4 NA NA FILTER 55000000 mi AJphaSpec2 AS140215-4UR 2/20/2014 -1.000 30.84% 1000 -4E-17 5.5E-16 uCi/ml NA

SMP Trg. Analyte 4:33:00 PM AS140215-4-1 NA NA NA 55000000 vi 13a Spectrum#1 2:19 PM 7.000 1000 85.6% 2.6E-16 NA As Received NA U

1402168-20 U-238 2/612014 AS140215-4 NA NA FILTER 55000000 ml AJphaSpec2 AS140215-4UR 2/20/2014 -3.000 30.84% 1000 -9E-17 5.2E-16 uCi/ml NA

SMP Trg. Analyte 4:33:00 PM AS140215-4-1 NA NA NA 55000000 rd 13a Spectrum#1 2:19 PM 9.000 1000 85.6% 2.4E-16 NA As Received NA U

AS140215-4M uJ-232 2/15/2014 AS140215-4 NA NA FILTER 53300000 rni AlphaSpec2 AS140215-4UR 2/20/2014 842.000 28.44% 1000 2.5E-14 7E-16 uCi/mI NA

MB Tracer 8:31:17 AM AS140215-4-1 NA NA NA 53300000 mi 14a Spectrum#l 2:19 PM 19.000 1000 62.6% 4.1E-15 NA As Received NA

AS140215-4M u1-234 2/15/2014 AS140215-4 NA NA FILTER 53300000 mi AlphaSpec2 AS140215-4UR 2/20/2014 -1.000 28.44% 1000 -5E-17 9.5E-16 uCi/mI NA

MB Trg. Analyta 8:31:17 AM AS140215-4-1 NA NA NA 53300000 mv 14a Spectrum#1 2:19 PM 14.000 1000 62.6% 4.9E-16 NA As Received NA U

AS140215-4M U-235 2/15/2014 AS140215-4 NA NA FILTER 53300000 ni A5phaSpec2 AS140215-4UR 2/20/2014 0.000 28.44% 1000 0E+00 1.5E-16 uCi/ml NA

MB Trg. Anaiyte 8:31:17 AM AS140215-4-1 NA NA NA 53300000 ml 14a Spectrum#1 2:19 PM 0.000 1000 62.6% 2.7E-16 NA As Received NA U

AS140215-4M L1-238 2/15/2014 AS140215-4 NA NA FILTER 53300000 rm AjphaSpec2 AS140215--4UR 2/20/2014 2.000 28.44% 1000 9E-17 5.7E-16 uCi/ml NA

MB Trg. Analyte 8:31:17 AM AS140215-4-1 NA NA NA 53300000 rd 14a Spectrum#1 2:19 PM 4.000 1000 62.6% 3E-16 NA As Received NA U

AS140215-4P L-232 2/15/2014 AS140215-4 NA NA FILTER 53300000 mi .jpthaSpec2 AS140215-4UR 2/20/2014 681.000 29.83% 1000 1.93E-14 6E-16 uCi/ml NA

MB Tracer 8:31:17 AM AS140215-4-1 NA NA NA 53300000 in! 16a Spectrum#1 2:19 PM 16.000 1000 48.3% 3.2E-15 NA As Received NA

AS140215-4P U-234 2/15/2014 AS140215-4 NA NA FILTER 53300000 rn AlphaSpec2 AS140215-4UR 2/20/2014 7.000 29.83% 1000 4.1E-16 7E-16 uCi/ml NA

MB Trg. Analyte 8:31:17 AM AS140215-4-1 NA NA NA 53300000 mi 16a Spectrum#1 2:19 PM 4.000 1000 48.3% 4.6E-16 NA As Received NA U

AS140215-4P 11-235 2/15/2014 AS140215-4 NA NA FILTER 53300000 rn AlphaSpec2 AS140215-4UR 2/2012014 1.000 29.83% 1000 7E-17 5.1E-16 uCi/ml NA

MB Trg. Analyte 8:31:17 AM AS140215-4-1 NA NA NA 53300000 rn 16a Spectrum #1 2:19 PM 1.000 1000 48.3% 3.4E-16 NA As Received NA U

AS140215-4P LJ-238 2/15/2014 AS140215-4 NA NA FILTER 53300000 ra APphaSpec2 AS140215-4UR 2/20/2014 7.000 29.83% 1000 4.1E-16 4.3E-16 uCi/ml NA

MB Trg Anayte 8:31:17 AM AS140215-4-1 NA NA NA 53300000 ml 16a Spectrum#1 2:19 PM 1.000 1000 48.3% 3.6E-16 NA As Received NA U

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT- Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

' - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#4Viquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Zte Printed: Monday, February 24, 2014

00
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp AIq Inst ID AnRunID Count Net Cots BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /'Spk. Reco
QC Type Type Date/lime QCBatchiD Date/"lime Datetrime %Moist. Analy AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 a TPU DecLev ReportBasis RPD Flags

AS140215-4 u-232 2/15/2014 AS140215-4 NA NA FILTER 53300000 ml AJphaSpec2 AS140215-4UR 2/20/2014 854.000 29.18% 1000 2.47E-14 9E-16 uCi/ml NA

LCS Tracer 8:31:17 AM AS140215-4-1 NA NA NA 53300000 m 25 Spectrum#1 2:21 PM 34.000 1000 61.9% 4.1E-15 NA As Received NA

AS140215-4 U-234 2/15/2014 AS140215-4 NA NA FILTER 53300000 mi AJphaSpec2 AS140215-4UR 2/20/2014 814.000 29.18% 1000 3.81E-14 9E-16 uCi/ml NA 91.9

LCS Trg. Analyte 8:31:17 AM AS140215-4-1 NA NA NA 53300000 mi 25 Spectrum #1 2:21 PM 13.000 1000 61.9% 6.8E-15 NA As Received NA P

AS140215-4 u-238 2/15/2014 AS140215-4 NA NA FILTER 53300000 ml PdphaSpec2 AS140215-4UR 2/20/2014 899.000 29.18% 1000 4.2E-14 6E-16 uCi/ml NA 97.8

LCS Trg. Anaiyte 8:31:17 AM AS140215-4-1 NA NA NA 53300000 rn 25 Spectrumhl 2:21 PM 5.000 1000 61.9% 7.5E-15 NA As Received NA P

AS140215-4 U-232 2/15/2014 AS140215-4 NA NA FILTER 53300000 ni AphaSpec2 AS140215-4UR 2/20/2014 1109.000 30.73% 1000 3.05E-14 8E-16 uCi/ml NA

LCSD Tracer 8:31:17 AM AS140215-4-1 NA NA NA 53300000 rn 26 Spectrum#l 2:21 PM 35.000 1000 76.3% 4.9E-15 NA As Received NA

AS140215-4 U-234 2/15/2014 AS140215-4 NA NA FILTER 53300000 rr AphaSpec2 AS140215-4UR 2/20/2014 1141.000 30.73% 1000 4.11E-14 1.1E-15 uCi/ml 0.31 99.2

LCSD Trg. Analyte 8:31:17 AM AS140215-4-1 NA NA NA 53300000 ci 26 Spectrum#1 2:21 PM 34.000 1000 76.3% 7.1E-15 NA As Received NA P

AS140215-4 U-238 2115/2014 AS140215-4 NA NA FILTER 53300000 rn AJphaSpec2 AS140215-4UR 2/2012014 1222.000 30.73% 1000 4.4E-14 8E-16 uCi/ml 0.19 102

LCSD Trg. Aalte 8:31:17 AM AS140215-4-1 NA NA NA 53300000 mi 26 Spectrum#1 2:21 PM 16.000 1000 76.3% 7.5E-15 NA As Received NA P

Comments:

Data Package ID: UR1402168-1

Qualifiers/Flags: Notes:
M - Requested MDC not met.

U - Result is less than the sample specific MDC. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - T[he requested MDC was not met, but the reported

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#Ufiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Anatyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

thte Printed: Monday, February 24, 2014 ALS Environmental -- FC Page 9 of 9
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

U nple: 1402168-1
Spectrum #1 Analysis #1

Sample
Sample Size: 0.50

Acautsition
Detector: 81
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROl Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:59:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B1 4021881; Det: 81; Spectrum #1; 2/18182014 10:34:49 AM

Calibration Date: 2/18/2014 10:14:53AM

Efficiency Calibration: C14021881

Efficiency: 30.83% +/- 0.20% TPU(2 sigma)

Energy Calibration: C14021881

Energy Cal: Gain = 9.9176 keV / Ch
Offset = 3,014.71 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM
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All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true actiyity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Wple: 1402168-2
Spectrum #1 Analysis #1

Sample
Sample Size: 0.50

Accuisjulnn
Detector: 82
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:59:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.09 min.
Dead Time: 0.01 %

Calibration

Bkgd Info: Sample: B14021882; Det: 82; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2118/2014 10:15:11AM

Efficiency Calibration: C14021882

Efficiency: 30.65% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021882

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV C Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 85.50%
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All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

pie: 1402168-3
'p'ectru #1 Analysis #1

Sample
Sample Size : 0.50

Acquisition
Detector: 83
Batch Name: UAS140215-4_A
Nuclide Library. Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:59:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021883; Det: 83; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:30AM Energy Calibration: C1 4021883

Efficiency Calibration: C1 4021883 Energy Cal: Gain = 9.8810 keV / Ch

Efficiency: 31.20% +/- 0.16% TPU(2 sigma) Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 86.54%
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w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

mple: 1402168-4
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 84
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method, ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/19/2014 2:59:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.00 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021884; Det: 84; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:49AM Energy Calibration: C14021884

Efficiency Calibration: C14021884 Energy Cal: Gain = 9.9003 keV / Ch
Efficiency: 30.40% +/- 0.21 % TPU(2 sigma) Offset = 3,021.28 keVQuadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vo1.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery. 88.53%
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1 3331 3631 3931 4231 4531 4831 5131 5431
Energy (keV)

5731 6031 6331 6631 6931 7231 7531 7831

-Nudtler ziunimary (mu i
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts oCilL

1.00Sigma
TPU
oCilL

Critical
Level
DCilL

MDA
DCI/L

U-238 4
U-235 4
U-234 4
U-232 5

wed By:

.209.3
407.3
783.5
318.1

3932.1
4298.4
4595.4
5110.2

4288
4476
4882
5417

.5 191.6

.6 .0

.5 23.0

.1 77.6

fira

100.2
80.9

100.0
100.1

5.00
0.00

13.00
1,278.00

0.00
2.00
0.00
2.00

5.00
-2.00
13.00

1,276.00

I .E-002
-8.3E-003
4.3E-002
3.9E+000

8.2E-003
7.2E-003
1 .E-002

1 .1E-001

0.OE+000
IA.E-002

0.OE+000
1.1 E-002

9.OE-003
3.8E-002
9.1IE-003
3.2E-002

- I .
v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Y pie: 1402168-5
pectrum #1 Analysis #1

Sample
Sample Size: 0.50

Ar-mi-thaitinn

Detector: 85
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:59:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration
Bkgd Info: Sample: 1314021885; Det: 85; Spectrum #1; 2/18/2014 10:34:50 AM
Calibration Date: 2/18/2014 10:16:07AM

Efficiency Calibration: C14021885

Efficiency: 30.11% +1- 0.13% TPU(2 sigma)

Energy Calibration: C14021885

Energy Cal: Gain = 9.8224 keV / Ch
Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91

160
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3039 3339 3639 3939 4239 4539 4839

Tracer Nuclide: U-232
Tracer Recovery: 65.37%DPM

- .~ ~

I:
U-2

5139 5439 5739 6039
Energy (keV)

uclide Summary (ROI)

6339 6639 6939 7239 7539 7839

Ni

Peak
Energy

Nucliide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.keV %.
Gross Bkgd
Counts Counts

Net Activity
Counts nCilL

1.00Sigma
TPU

nCIIL

Critical
Level
nCilL

MDA
n(~ilI

Nuclide keV keV keV %. Counts Counts Counts nCi/L nCI/I- Cl/L
U-238 4
U-235 4
U-234 4
U-232 5

.ved By-

.208.1
404.5
777.8
308.2

3933.1
4296.5
4591.2
5101.9

4288.7 125.5
4473.3 .0
4876.0 232.4
5406.4- 76.1

100.2
80.9

100.0
100.1

5.00
4.00
4.00

934.00

0.00
0.00
0.00
1.00

5.00
4.00
4.00

933.00

2.3E-002
2.3E-002
1.8E-002

2.9E+000

1.1E-002
1.3E-002
I.OE-002
9.5E-002

0.OE+000
0.0E+000
0.0E+000
1.1E-002

AA-

1.2E-002
1.5E-002
1.2E-002
3.5E-002

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Y ple: 1402168-6
pectrum #1 Analysis #1

Sample
Sample Size : 0.50

AcifuIlkiinn
Detector: 86
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:59:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.00 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021886; Det: 86; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:16:26AM Energy Calibration: C14021886

Efficiency Calibration: C14021886 Energy Cal: Gain = 9.8047 keV I Ch
Efficiency:. 30.61% +/- 0.15% TPU(2 sigma) Offset = 3,036.00 keVQuadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL 4.91
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Tracer Nuclide: U-232
Tracer Recovery: 77.52%DPM

u_=3

4A
3045 3345 3645 3945 4245 4545 4845 5145' 5445 5745 6045

Energy (keV)

uclide Summary (ROI)

6345 6645 6945 7245 7545 7i456

Ni

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts pCilL

1.00Sigma
TPU
pCilL.

Critical
Level
pCilL

MDA
pCiIL

U-238 4:
U-235 4
U-234 4
U-232 5:

. ed By:

212.6
408.7
781.2
310.7

3938.0
4300.8
4595.0

5104.8

4291.0 13.9
4477.3 24.0
4879.3 228.5
5408.8 72.8

100.2
80.9

100.0
100.1

6.00
2.00
7.00

1,128.00

0.00
2.00
1.00
3.00

6.00
0.00
6.00

1,125.00

2.3E-002
0.OE+000
2.3E-002
3.4E+000

I .OE.002
9.4E-003
1.i1E-002
I .OE-001

0.OE+000
I .5E-002
8.8E-003
1 .6E-002

1.OE-002
4.4E-002
2.8E-002
4.2E-002

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

triple: 1402168-7
pectrum #1 Analysis #1

Sample

Acquisition

Sample Size: 0.50

Acquisition Start Date: 2/19/2014 2:59:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 % .

Detector: 87
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name eUranium Default
ROI Set: Uranium Default

Calibration
Bkgd Inf~o: Sample: B14021887; Det: 87; Spectrum #1; 211812014 10:34:51 AM
Calibration Date: 2/18/2014 10:16:46AM

Efficiency Calibration: C14021887

Efficiency: 31.55% +/- 0.19% TPU(2 sigma)

Energy Calibration: C1 4021887

Energy Cal: Gain = 9.7851 keV / Ch
Offset = 3,042.97 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 82.97%

jis

.1

10.
U-232

10

10 I

10-I

.0 U-238U23; U-23 ~;.'

3052 3352 3952 4252 4552 4852 5152 5452 5752 6052
Energy (ieV)

Nuclide Summary (ROI)

6352 6W52 6952 7252" 752 7852

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts pCl/L

1.00Sigma
TPU

pCIIL

Critical
Level
DCIlL

MDA
PCIlL

U-238 4
U-235 4
U-234 4
U-232 5

fved By

217.2
412.9
784.7
313.1

3943.2

4305.2

4598.8

5107.6

4295.5
4481.4
4882.6

5411.0

13.5
46.8

180.0
78.0

Tie

100.2
80.9

100.0
100.1

5.00
4.00

12.00
1,243.00

1.00
1.00
0.00
2.00

4.00

3.00
12.00

1,241.00

1.4E-002
1.3E-002
4.1 E-002
3.7E+000

8.4E-003

9.5E-003
1 .E-002
I .OE-001

8.OE-003
9.9E-003
0.OE+000
1.2E-002

2.5E-002
3.1 E-002
9.3E-003

3.3E-002

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

p:1402168-8
Spectrum #1 Analysis #1

Sample
Sample Size: 0.50

Acaulsirtlon
Detector: 88
Batch Name: UAS140215-4_A
Nuclide Library. Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROl Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:59:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

-Calibration

Bkgd Info: Sample: 614021888; Det: 88; Spectrum #1; 2/1812014 10:34:51 AM

Calibration Date: 2/18/2014 10:17:09AM

Efficiency Calibration: C1 4021888

Efficiency: 30.79% +/- 0.12% TPU(2 sigma)

Energy Calibration: C1 4021888

Energy Cal: Gain = 9.8224 keV / Ch
Offset = 3,029.39 keV
Quadratic = 0.0000 keV 1 Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity. 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 81.39%

; = 5 ~. - - ~. ~3-
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U-232

U.23SU-235 U-23s

393339 3' 9 39 39 429 4539 4&39 51'39' 549' 39' '6039'
Energy (keV)

uclide Summary (ROI)

6339 6639 6939 7239 7539 7839

N

Peak
Energy

Nuclide keV

ROI
Start
keY

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts oCilL

1.00Sigma
TPU

oCilL

Critical
Level
oCilL

MDA
oCilL

Nuclide keV keV Counts Counts Counts nCIlL nCIlL nCIlL nCi1L
U-238 4
U-235 4
U-234 4
U-232 5

.ved By-

208.1
404.5
777.8
308.2

3933.1
4296.5
4591.2
5101.9

4286.7
4473.3
4876.0
5406.4

58.6 100.2
146.4 80.9
180.5 100.0
67.5 100.1

UP

4.00
4.00
6.00

1,192.00

3.00
1.00
1.00
4.00

1.00
3.00
5.00

1,188.00

3.6E-003
1-.3E-002
1 .8E-002
3.6E+000

9.5E-003
I .OE-002
9.6E-003
1.IE-001

1A.E-002
I .OE-002
8.4E-003
1 .7E-002

3.9E-002
3.3E-002
2.6E-002
4.5E-002

v
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

-'Smple: 1402168-9
pRectrum #1 Analysis #1

Sample
Sample Size : 0.50

ACcUISItion
Detector: 89
Batch Name: UAS140215-4_A
NucCide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROl Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:59:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021889; Det: 89; Spectrum #1; 2/18/2014 10:35:40 AM

Calibration Date: 2/18/2014 10:21:39AM

Efficiency Calibration: C14021889

Efficiency: 31.24% +/- 0.20% TPU(2 sigma)

Energy Calibration: C1 4021889

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

160,
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Tracer Nuclide: U-232
Tracer Recovery: 76.70%

=

UI-23,'

_ 1.. A. - 0.. . . " -. i - - - ýgv t

3031 3331 3631 3931 4231 4531
II V~I I V1

4831 5131 5431 5731 603
Energy (keV)

- Nuclide Summary (ROI)

1I 6331 6631 6931 7231 7531 '7651

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross BkgdkeY %. Counts Counts Net Activity
Counts nCIIL

1.00Sigma
TPU
oCiIL

Critical
Level
nCilL MDA

nCilL
Nuclide keV keV keV %. Counts Counts aCi/L nCI1L nCilL
U-238 4
U-235 4
U-234 4
U-232 5

Swed By:

209.3
407.3
783.5
318.1

3932.1
4298.4
4595.4
5110.2

4288.5 234.9 100.2 6.00
4476.6 24.5 80.9 7.00
4882.5 72.4 100.0 89.00
5417.1 65.1 100.1 1,143.00

0.00
0.00
3.00
7.00

6.00
7.00

86.00
1,136.00

2.3E-002
3.3E-002
3.2E-001

3.4E+000

I .OE-002
1.3E-002
4.1 E-002
1.OE-001

0.OE+000
0.OE+000
1.5E-002
2.4E-002

¶ .OE-002
1 .3E-002
4.OE-002
5.8E-002

1.) +
v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Spee: 1402168-10
'P~pectrum #1 Analysis #1

Sample

Acquisition
Detector: 90
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:59:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021890; Det: 90; Spectrum #1; 2/18/2014 10:35:40 AM

Calibration Date: 2/18/2014 10:21:56AM Energy Calibration: C14021890

Efficiency Calibration: C1 4021890 Energy Cal: Gain = 9.9003 keV / Ch
Efficiency: 30.90% +/- 0.15% TPU(2 sigma) Offset = 3,021.28 keVQuadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery:. 71.13%
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3331 3631 3931 4231 4531 4831 5131 5431 5731 6031 6331
Energy (keY)

63 631 7 .- 1 7 1 " I 7 I6631 6931 7231 7531 7831

rilcunae
Peak

Energy
NuP-Iidfs kAV

ROI
Start
keY

ROI
End
keV

FWHMV B.R. Gross Bkgd
Count• CnuntM Net Activity

Cnu~nt• nCilL

1.00Sigma
TPU

ni~ilL

Critical
Level
n~~ilL

MDA
nl•ril

Nuclide keV keV keV keV %. Counts Counts Counts Ci/L Cl/L Clil_
U-238 4
U-235 4
U-234 4
U-232 5

Fved By:

209.3
407.3
783.5
318.1

3932.1
4298.4
4595.4
5110.2

4288.5
4476.6
4882.5
5417.1

195.6
24.2
56.6
75.1

M )9

100.2
80.9

100.0
100.1

3.00
3.00
8.00

1,047.00

2.00
0.00
0.00
5.00

1.00
3.00
8.00

1,042.00

4.1 E-003
1.5E-002
3,3E-002
3.1E+000

9.1E-003
1.0E-002
1.2E-002
9.8E-002

1.3E-002
0.0E+000
0.0E+000
2.2E-002

3.8E-002
1.4E-002
1.1E-002
5.6E-002

'I..
w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
. Alpha-Spectroscopy Analysis Report

I pie: 1402168-11pectrum #1 Analysis #1

Sample
Sample Size: 0.50

Ad-nrd-aifinn

Detector: 91
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:59:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021891; Det: 91; Spectrum #1; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:22:19AM Energy Calibration: C1 4021891

Efficiency Calibration: C14021891 Energy Cal: Gain = 9.8810 keV / Ch

Efficiency: 30.35% +/- 0.16% TPU(2 sigma) Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 54.85%

12
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3038 3338 3638 3938 4238 4538 4838 5138 5438
Energy (keY)

5738 6038 6338 6638 6938 7238 7538 7838

,ivuciiaeSummary (ROll
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts IpCilL

I .00Sigma
TPU
oCi/L

Critical
Level
DCI/L

MDA
DCI/L

U-238 4
U-235 4
U-234 4
U-232 5

Pved By:

213.9
411.5
787.0
320.6

3937.3
4302.9
4599.3
5113.1

4293.0
4480.7
4885.8
5419.4

33.6 100.2
.0 80.9

14.4 100.0
72.0 100.1

6.00
4.00

10.00
793.00

1.00
2.00
0.00
4.00

5.00
2.00

10.00
789.00

2.7E-002
1.3E-002
5.4E-002

2.4E+000

I .E-002
1 .6E-002
1 .8E-002
8.7E-002

1 .3E-002
2.2E-002
0.02.000
2.6E-002

4.OE-002

6.2E-002

1.5E-002

6.7E-002

- I .
w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

ple: 1402168-12
pectrum #1 Analysis #1

Sample
Sample Size: 0.50

Aenuisif inn
Detector: 92
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/19/2014 2:59:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.00 min.
Dead Time: 0.00 %

Calibration
Bkgd Info: Sample: B14021892; Det: 92; Spectrum #1; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:22:35AM

Efficiency Calibration: C14021892

Efficiency* 31.14% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021892

Energy Cal: Gain = 9.7851 keV / Ch
Offset = 3,042.97 keV

Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery. 78.38%
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U-238U23; U.-a

V1 . _AA
.- - _ _ 4- p - F

3352 36 52 3952 4252 4552 4&92 :5152 5452 5752 6052

Energy (keV)

uclide Summary (ROI)

6352 6652 6952 7252 7552 7852

,NJ

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts oCilL

1.00Sigma
TPU
oCi/L

Critical
Level
oCi/L

MDA
nCIIL

Nuclide keV Counts Counts Counts nCI/1L DCi/L nCi/L CI/L
U-238
U-235
U-234
U-232

4217.2
4412.9
4784.7
5313.1

3943.2
4305.2
4598.8
5107.6

4295.5
4481.4
4882.6
5411.0

13.5 100.2
.0 80.9

131.7 100.0
68.9 100.1

4.00
0.00
9.00

1,158.00

3.00

0.00
0.00
1.00

1.00
0.00
9.00

1,157.00

3.7E-003
0.OE4VOO
3.3E-002
3.5E+000

9.7E-003
6.5E-003
1.2E-002
1.OE-001

1.5E-002
0.OE+000
0.0E+000
8.9E-003

4.0E-002
1.2E-002
I.0E-002
2.8E-002

*wedBy. \J V A-
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/20/2014 Custom Report Iteration: 05/21/09 66
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

TPle: 1402168-13
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 93
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROl Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2119/2014 2:59:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration
Bkgd Info: Sample: B14021893; Det: 93; Spectrum #1; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:22:53AM

Efficiency Calibration: C1 4021893

Efficiency:. 32.05% +/- 0.13% TPU(2 sigma)

Energy Calibration: C14021893

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV I Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

160

040 -
130

120
110

o, 100

90-
so-80-

70-

60-so-
50-I

30
2O- U.238U.235 U-23

103 3

30'31 3331 3631 393-1 4231 4531 4831 5131

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 76.55%

J-232

,N

5431 5731 6031
rgy (kev)

e Summary (ROI)

6331 6631 6931 7231 7531 7831

Af

Peak
Energy

Nuclide keV

ROI
Start
key

ROI
End
keV FWHM B.R. Gross BkgdkeV %. Counts Counts

Net Activity
Counts oCilL

1.00Sigma
TPU

oCt11

Critical
Level
nCilL

MDA
ntl/L

Nuclide keV keV keV keV %. Counts Counts Counts DCIlL nCIlL nCi/L WIL
U-238 4
U-235 '
U-234 4
U-232 5

. ed By:

209.3
407.3
.783.5
318.1

3932.1
4298.4
4595.4

5110.2

4288.5
4476.6
4882.5
5417.1

63.1
27.2
75.8
86.3

100.2
80.9

100.0
100.1

9.00
2.00

10.00
1,170.00

4.00
1.00
1.00
7.00

5.00
1.00
9.00

1,163.00

1 .8E-002
4.SE-003
3.3E-002
3.4E+000

1.3E-002
7.9E-003
1.2E-002
I.OE-001

IJ.E-002

1.1 E-002
B.5E-003
2.3E-002

4.4E-002

3.E-002
2.7E-002

5.7E-002

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
)ate: 2120/2014 Custom Report Iteration: 05121/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

. pie: 1402168-14
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 94
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/19/2014 2:59:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.11 min.
Dead Time: 0.01 %

Calibration

Bkgd Info: Sample: B14021894; Det: 94; Spectrum #1; 2118/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:23:21AM Energy Calibration: C14021894

Efficiency Calibration: C14021894 Energy Cal: Gain = 9.8810 keV / Ch

Efficiency: 32.10% +/- 0.16% TPU(2 sigma) Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vo1.)0.25 mL = 4.91 DPM

150 -

14030 .

110

100.110 -

70-

80

50-

40

20
U-238U-235 U-23

10 ,"

3038 3338 3838 3935 4238 453 488 5138

Tracer Nuclide: U-232
Tracer Recovery: 82.21%

5438 5738 60T
Energy (keY)

-Nuclide Summary (ROI)

El

Nuclide
U-238 4
U-235 4
U-234 4
U-232 5

ved By,

Peak
nergy
keV
213.9
411.5
787.0
320.6

ROI
Start
keV

3937.3
4302.9
4599.3
5113.1

ROI
End
keV

4293.0
4480.7
4885.8
5419.4

FWHM
keV
22.5
16.8
65.2
84.2

B.R.

100.2
80.9

100.0
100.1

Gross
Counts

3.00
3.00

12.00
1,253.00

Bkgd
Counts

3.00
3.00
5.00
2.00

Net
Counts

0.00
0.00
7.00

1,251.00

Activity
pC~lL
0.0E4'000
0.02+000
2.4E-002
3.6E+000

1.00SIgma
TPUpCi/L

8.3E-003
1.0E-002
1.4E-002
1.0E-001

Critical
Level MDA
pCIlL pCi/L
1.4E-002 3.7E-002
1.7E-002 4.5E-002
1.8E-002 4.5E-002
1.2E-002 3.3E-002

'\A-
v

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Date: 2/20/2014 Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

7aple: 1402168-15
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 95
Batch Name: UAS140215-4_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/19/2014 2:59:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration
Bkgd Info: Sample: B14021895; Det: 95; Spectrum #1; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:23:39AM

Efficiency Calibration: C14021895

Efficiency: 32.13% +/- 0.19% TPU(2 sigma)

Energy Calibration: C14021895

Energy Cal: Gain = 9.9784 keV / Ch
Offset = 3,013.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

160,

150

120.

110

a 100so

70

60-
5o

40U

U-238U' U-23

0- 1 -- I " " I ...

Tracer Nuclide: U-232
Tracer Recovery: 80.29%

5123 5423 5723 6023
Energy (keV)

Nuclide Summary (R01)

El

Nuclide
U-238 4
U-235 4
U-234 4
U-232 5

Wed By:

Peak
nergy
keV
210.6

410.2
789.4
328.2

ROI
Start
keY

3931.2
4300.4
4599.8
5118.7

ROI
End FWHM
keV keV

4290.5 218.7
4480.0 97.5
4889.2 151.8
5428.0 82.11ý Y

13.R.

100.2
80.9

100.0
100.1

Gross
Counts

7.00
6.00

10.00
1,226.00

Bkgd
Counts

1.00
1.00
3.00
3.00

Net
Counts

6.00
5.00
7.00

1,223.00

Activity
pCi/L
2.1 E-002
2.2E-002
2.4E-002
3.6E+000

1.00Sigma
TPU
pCil1L

9.9E-003
1.1E-002
1.3E-002
I.OE-001

Critical
Level
pCi/L

8.1 E-003
1.OE-002
I.4E-002
1.5E-002

MDA
pCilL

2.6E-002
3.2E-002
3.8E-002
3.9E-002

A A-
v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3eAte: 2/20/2014 custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

. le: 1402168-16Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 9a
Batch Name: UAS140215-4_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2120/2014 2:19:29PM
Live Time: 1,000.00 min.
Real Time: 1,000.93 min.
Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021009; Det: 9a; Spectrum #1; Feb-10-2014 13:24

Calibration Date: 2/10/2014 10:20:24AM

Efficiency Calibration: C14021009

Efficiency: 31.42% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021009

Energy Cal: Gain = 10.0569 keV I Ch
Offset = 2,995.13 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 62.64%

70
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0
5105 5405 5705 6005 6305

Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Re * By:

Peak
Energy

keV

4191.9
4393.0
4775.2
5318.3

ROI
Start
keV

3910.3
4282.4
4584.1
5107.1

A

ROI
End
keV

4272.4
4463.4
4875.8
5418.9

FWHM B.R.
keV %. C
57.9 100.2
26.2 99.7
13.1 100.0

19" 100.1
ji~V~f

-ross
;ounts

6.00
4.00
7.00

W810

Bkgd
Counts C

4.00
4.00
8.00

35.00

Net
:ounts

2.00
0.00

-1.00
933.00

Activity
pCI/1L
9.IE-003
0.OE+000
-4.6E-003
2.8E+000

2.OOSIgma
TrPU

pCi/L
2.9E-002
2.6E-002
3.5E-002
1 .9E-001

Critical
Level
pCi/L
2.1 E-002
2.1 E-002
3.OE-002
6.5E-002

MDA
pCi/I

5.5E-002
5.5E-002
7.3E-002
1.4E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/21/2014 8:35:20AM AiphaVsl~on v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

lcu #1402168-17
~ctru~m #1 Analysis #1

Sample

Acquisition
Detector: 1Ob
Batch Name: UAS140215-4_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:19:24PM
Live Time: 1,000.00 min.
Real Time: 1,000.93 min.
Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021010; Det: 10b; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:21:35AM

Efficiency Calibration: C14021010

Efficiency: 31.19% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021010

Energy Cal: Gain = 9.9575 keV I Ch
Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPMImL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 70.35%

140
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3320 3620 3920 4220 4520 4820 5120 5420 5720 so
Energy (keV)

Nuclide Summary (ROI)

'20 6320 6620 6920 7220 7520 7820

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

2.00Sigma
Net Activity TPU

Counts pCI/L pCi/L

Critical
Level
PCi/L

MDA
pCi/L

U-238
U-235
U-234
U-232

4195.4
4394.6
4773.0
5310.7

3916.6
4285.1

4583.8
5101.6

4275.1
4464.3
4872.6
5410.3

13.3
.0

194.2
82.3

100.2
99.7

100.0
100.1

10.00
6.00

11.00
1,073.00

3.00
1.00
4.00

33.00

7.00
5.00
7.00

1,040.00

2.9E-002

2.1 E-002
2.9E-002

3.1E+000

3.012-002
2.2E-002
3.2E-002
2.OE-001

1.7E-002
9.6E-003
1.9E-002
5.7E-002

4.4E-002
3.OE-002
4.9E-002
1.3E-001

ReS By: AA~ _ CIV
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/2112014 8:35:38AM Custom v5.3
CutmReport Iteration: 05121109 71pg~480f1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

.le: 1402168-18Spectrum #1 Analysis #1

Detector: a1 a
Batch Name: UAS140215-4_B
Nuclide Library: Uranium Default
Analysis Method: Absolute Interactive ROI Analysis
ROI Set: Uranium Default

Sample

Acquisition

Sample Size : 0.50

Acquisition Start Date: 2120/2014 2:19:25PM
Live Time: 1,000.00 min.
Real Time: 1,000.93 min.
Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021011; Det: 11 a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:23:50AM

Efficiency Calibration: C14021011

Efficiency: 30.43% +/- 0.16% TPU(2 sigma)

Energy Calibration: C1 4021011

Energy Cal: Gain = 9.9575 keV I Ch
Offset = 3,010.51 keV

Quadratic = 0.0000 keV I Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 59.96%

70

60

50

40

30

20

3020
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Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234
U-232

Re * By:

Peak
Energy

keV
4026.2
4305,0
4782.9
5320.6

ROI
Start
keV

3846.9
4215.4
4514.1
5031.9

ROI
End
keV

4205.4
4394.6
4802.9
5340.6

FWHM B
keY
39.4 1I
26.8

125.6 11
93.2 II

.R.
Yo.
00.2
99.7
00.0
00.1

Gross
Counts

5.00
2.00

14.00
887.00

Bkgd
Counts

4.00
3.00

12.00
22.00

Net
Counts

1.00
-1.00
2.00

865.00

Activity
pClIL
4.9E-003

-5.OE.003
9.9E-003
2.7E+000

2.OOSIgma
TPU

pCi/L
3.OE-002
2.2E-002
5.OE-002
1.9E-001

Critical
Level
pCi/L
2.3E-002
2.OE-002
4.OE-002
5.6E-002

MDA
pCi/L

5.9E-002
5.3E-002
9.3E-002
1.3E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/21/2014 8:36:30AM AlphaVIslonv5.3
Custom Report Iteration: 05121109 7jo9&j3%f 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

p*cle: 1402168-19
Spectrum #1 Analysis #1

Sample

Acquisition
Detector. 12a
Batch Name: UAS140215-4_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:19:26PM
Live Time: 1,000.00 min.
Real Time: 1,000.93 min.
Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021012; Det: 12a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:25:15AM

Efficiency Calibration: C14021012

Efficiency: 30.32% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021012

Energy Cal: Gain = 9.9575 keV I Ch
Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPMImL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 86.48%

140

130.100
110

100
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3020

Nuclide
U-238

U-235
U-234
U-232

Re * By-

Energy (keV)
Nuclide Summary (ROI)

Peak
Energy

keV
4195.4
4394.6
4773.0
5310.7

ROI
Start
keV

3916.6
4285.1

4583.8
5101.6

ROI
End
keV

4275.1
4464.3
4872.6
5410.3

FWHM B.R.
keV %.

.4 100.2

.8 99.7
70.4 100.0
90.3 100.1

17W

Gross
Counts

8.00
4.00

41.00
1,271.00

Bkgd
Counts

1.00
1.00
3.00

28.00

Net
Counts

7.00
3.00

38.00
1,243.00

Activity
pCi/L
2.4E-002
I.OE-002
1.3E-001

3.8E+000

2.00Sigma
TPU

pCi/L
2.1 E-002
1.5E-002
4.8E-002
2.2E-001

Critical
Level
pCi/L
8.OE-003

8.OE-003
1.4E-002
4.4E-002

MDA
pCiIL

2.5E-002
2.5E-002
3.7E-002
9.7E-002

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/21/2014 8:36:48AM AlphaVision v5.3
Custom Report Iteration: 05/21109 7_9j~g~% I



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

.le: 1402168-20Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 13a
Batch Name: UASt40215-4_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:19:27PM
Live Time: 1,000.00 min.
Real Time: 1,000.93 min.
Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021013; Det: 13a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:51:21AM

Efficiency Calibration: C14021013

Efficiency: 30.84% +1- 0.13% TPU(2 sigma)

Energy Calibration: C14021013

Energy Cal: Gain = 9.8597 keV / Ch
Offset = 3,025.63 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 85.42%

120
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3035 3335 3635 3935 4235 4535 4835 5135 5435 5735 6035 6335 6635 6935 7235 7535 7835

Energy (keV)

Nuctlde Summary (RO)

Nuclide
U-238
U-235

U-234
U-232

Re0 By:

Peak
Energy

keV

ROI
Start
keV

ROI
End
keV

4198.9
4396.1

4770.8
5303.2

3922.9
4287.7

4583.5
5096.2

4277.8
4465.2

4869.4
5401.8

FWHM
keV
19.1
15.6
71.1
76.4

"if

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

6.00
6.00

168.00
1,273.00

Bkgd
Counts

9.00
7.00

27.00
24.00

Net
Counts

-3.00
-1.00

141.00
1,249.00

Activity
pCilL
-1.OE-002
-3.4E-003
4.8E-001
3.8E+000

2.0OSlgma
TPU

pCiIL
2.6E-002
2.5E-002
1 .IE-001
2.2E-001

Critical
Level
pCi/L
2.4E-002
2.1 E-002
4.1E-002
4.OE-002

MDA
pCi/L

5.7E-002
5.1E-002
9.2E-002
9.0E-002

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/21/2014 8:37:06AM AlphaVlslon v5.3
Custom Report Iteration: 05/21/09 7-1pe gf% 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

.p le: AS140215-4MMB
Sopectrum #1 Analysis #1

Sample

Acquisition
Detector: 14a
Batch Name: UAS140215-4_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/20/2014 2:19:25PM
Live Time: 1,000.00 min.
Real Time: 1,000.93 min.
Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021014; Det: 14a; Spectrum #1; Feb-10-2014 13:23

Calibration Iate: 2/10/2014 10:29:50AM

Efficiency Calibration: C14021014

Efficiency: 28.44% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021014

Energy Cal: Gain = 10.0569 keV / Ch
Offset = 2,995.13 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 62.47%

130

100

9o

8o

8 70
60

50

40

30

20

10

0 ,
3005

U1-232

U-23E U-.23 5 11-2
A- J.. %AA M. )_4 j Ai .A.-..... ~

3305 3605 3905 4205 4505 4805
, . . . . . . . . . .

5105 5405 5705 BOOS
Energy (keV)

Nuclide Summary (ROI)

Gross Bkgd
Counts Counts C

6305 6605 6905 7205 7505 7805 8105

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

2.OOSigma
Net Activity TPU
ounts I pCilL PIU/L

Critical
Level
pCilL

MDA
pCilL

U-238 4212.0 3930.4 4292.5
U-235 4413.2 4302.5 4483.6

39.8 100.2 6.00 4.00
.0 99.7 0.00 0.00

2.00 1.OE-002
0.00 0.OE+000
-1.00 -5.1E-003

842.00 2.8E+000

3.2E-002
1.4E-002
5.3E-002
2.OE-001

2.4E-002
0.0E+000
4.4E-002
5.3E-002

6.1 E-002
1.4E-002
1.OE-001
1.2E-001

U-234 4795.3 4604.2 4895.9 29.5 100.0
U-232 5338.4 5127.2 5439.0 66.9 100.1

&By: )A_ JY
13.00 14.00

861.00 19.00

Re
w -v

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/21/2014 8:37:29AM
AlphaVislon v5.3

Custom Report Iteration: 05/21/09
7!Fp§6j4%f 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

.ole: AS140215-4PMB
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 16a
Batch Name: UAS140215-4_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/20/2014 2:19:29PM
Live Time: 1,000.00 min.
Real Time: 1,000.93 min.
Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021016; Det: 16a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:57:03AM

Efficiency Calibration: C14021016

Efficiency: 29.83% +/- 0.12% TPU(2 sigma)

Energy Calibration: C14021016

Energy Cal: Gain = 9.8597 keV I Ch
Offset = 3,025.63 keV

Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 48.16%

120

90

80
*• 70
0 70

40
5o

40

30

20

10

0
363

-- =5-.;- - -

'I

U-238u-235 U-M2 11. 1i*
I I -W, k A

5 3335 3835 3935 4235 4535 4835 5135 5435 5735 6035 6335
Energy CkeV)

Nuclide Summary (RO)

6635 6935 7235 7535 7835

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End FWHM B.R. Gross Bkgd
keV keV %. Counts Counts

2.00Sigma
Net Activity TPU

Counts pCi/L pCi/L

Critical
Level
pCilL

MDA
pCi/L

U-238

U-235
U-234
U-232

Re0 By:

4218.7
4415.9
4790.5
5322.9

3942.6
4307.4
4603.2
5115.9

4297.5
4484.9
4889.1
5421.5

32.9
199.5
156.7

71.8

100.2
99.7

100.0
100.1

8.00
2.00

11.00
697.00

1.00
1.00

4.00
16.00

7.00
1.00
7.00

681.00

4.4E-002
6.3E-003
4.412-002
2.1 E+000

3.8E-002
2.2E-002
4.9E-002
1 .7E-001

1.5E-002
1.5E-002
2.9E-002
6.OE-002

4.6E-002
4.6E-002
7.5E-002
I.4E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/21/2014 8:37:53AM AlphaVislon v5.3
Custom Report Iteratlon: 05/21/09 7(9jj~f 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

. Ae:AS 140215-4LCS
Spectrum #1 Analysis #1

Detector: 25
Batch Name: UAS140215-4_B
Nuclide Library: Uranium Default
Analysis Method: Absolute Interactive ROI Analysis
ROI Set: Uranium Default

Sample

Acquisition

Sample Size : 0.50

Acquisition Start Date: 2120/2014 2:21:43PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: 814021025; Det: 25; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:03:30PM

Efficiency Calibration: C14021025

Efficiency: 29.18% +1- 0.20% TPU(2 sigma)

Energy Calibration: C14021025

Energy Cal: Gain = 9.8810 keV/ Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV I Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 61.75%

130

100

90

0 80

70-

60

5o

40

30

20

10

3038

Nuclide
U-238
U-235
U-234
U-232

Re* By:

3338 3538 3938 4238 4538 4838 5138 5438 5738 6038 6338 6638 6938 7238 7538 7838
Energy (keV)

Nuclide Summary (ROI)
Peak

Energy
keV

4213.9
4411.5
4787.0
5320.6

ROI
Start
keV

3907.6
4273.2

4569.6
5083.5

ROI
End
keV

4263.3
4451.1
4856.2
5389.8

FWHM
keY
79.3

103.4
83.7

B.R

100.2
99.7

100.0
100.1

Gross
Counts

904.00
29.00

827.00
888.00

Bkgd
Counts

5.00
5.00

13.00
34.00

Net Activity
Counts pCi/L

899.00 4.5E+000
24.00 1.2E-001

814.00 4.1 E+000
854.00 2.7E+000

2.OOSigma
TPU

6.312-001
6.012-002
5.8E-001
2.OE-001

Critical
Level
pCi/L
2.6E-002
2.6E-002
4.2E-002
7.OE-002

MVDA
pCi/L

6.5E-002
6.6E-002
9.7E-002
1 .512-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date* 2/21/2014 8:40:36AM
AlphaVIsion v5.3

Custom Report Iteration: 05121/09
1ý96J38 1of



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

S le: AS140215-4LCSD
Spectrum #1 Analysis #1

Sample

Acquisition
Detector. 26
Batch Name: UAS140215-4_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:21:44PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021026; Det: 26; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2110/2014 12:04:02PM

Efficiency Calibration: C14021026

Efficiency: 30.73% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021026

Energy Cal: Gain = 9.8047 keV I Ch
Offset = 3,036.00 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vo1.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 76.12%

160

150
0

0

120

110

100I so
80
70
60

50

40
30
20
10
0 "
3045

Nuclide
U-238
U-235
U-234
U-232

Re& By:

Energy (keV)
Nuclide Summary (ROI)

Peak
Energy

keV

ROI
Start
keY

ROI
End
keV

4222.4
4418.5
4791.1
5320.5

3947.8
4310.6
4604.8
5114.6

4300.8
4487.1
4889.1
5418.6

FWHM
keV
90.8
96.7
95.4

B.R.

100.2
99.7

100.0
100.1

Gross
Counts
1,238.00

52.00
1,175.00
1,144.00

Bkgd Net Activity
Counts Counts pCIlL

16.00 1,222.00 4.7E+000
7.00 45.00 1.7E-001

34.00 1,141.00 4.4E+000
35.00 1,109.00 3.4E+000

2.00Sigma
TPU

pCi/L
6.2E-001
6.3E-002
5.8E-001
2.1E-001

Critical
Level
pCI/L
3.6E-002
2.4E-002
5.2E-002
5.5E-002

MDA
pCi/L

8.2E-002
5.8E-002
1.1E-001
1.2E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/21/2014 8:40:51 AM
AlphaVIsion v5.3

Custom Report Iteration: 05121/09
7%&J380f 1



ALS
Alpha Spectrometer Instrument Run Log Date:SOP 714;FORM 748r8.xls (1012107)
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Section 6

QUALITY ASSURANCE
SUMMARY REPORTS

0
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No NON-CONFORMANCE REPORTS or QUALITY

ASSURANCE SUMMARY SHEETS are included in this data
package.
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ALS Envimental - FC
Radiochemistry In@ment Worksheet

I Prep Procedure: UISO lJOC:' I F-O9 A~TUIJA/ !OC)OAIA Analytical QASS I NCR? Y /J I.~.V- -

IPrepi LaUoID QC Init Ai l q l units I epan I Gnti H I-h untl I CCni P05 I CflZIX1llB.. n Type I IUni04 Instl~et Chic By Icz G 3nt2Pos I Cnt3Fie Cnt3 1Cnt3Pos
InsiDet Chi By Instioet Ct* By

Notes

n I 1402168-1 SMP 0.5 0.5 sample uCUml _21681 S -J. 2181 _21681"

1 1402168-2 SUP 0.5 0.5 sample uCltml _21682 ._21682 ..21682

1 1402168-3 SMP 0.5 0.5 sample uCUml _1683 t. -ý21683 -1683

1 14021684 S-P 0.5 0.5 sample UCUmi 31684 -21 _2168 21684

1 14021664 SMP 0.5 0.5 sample uCIml _21685 21_5M68521685

1 1402168-6 SMP 0.5 0.5 sample uClml ;1686 21668 _21686

1 1402168-7 SMP 0.5 0.5 sample uCUmi 3R1687 ..21687 _1687

1 1402166-8 SMP 0.5 0.5 sample uCUm 21688 -31688 -2168
I 1402168-9 SUP 0.5 0.5 sample u~lnid _A689 _A- 1689 24189

1 1402168-10 SMP 0.5 0.5 sample uClI/nd 32 1 _2116810 168110

1 1402168-11 SMP 0.5 0.5 sample uCUml -216811 I 3216811 216811

1 1402168-12 SUP 0.5 0.5 sample uCMi 316812 3 A16812 216812

1 1402168-13 SUP 0.5 0.5 sample uC/ml _216813 3. _216813 216813

1 1402168414 SMP 0.5 0.5 sample uCUml X216814 3T. _216814 _;16814

1 1402168-15 SMP 0.5 0.5 sample UCUMIl 216815 316815 _216815

1 1402168-16 SMP 0.5 0.5 sample uClmi 21686 q _316816 ;16815

1 1402168-17 SMP 0.5 0.5 sample uCilmt 216817 216817 316817

1 1402168-18 SMP 0.5 0.5 sample uCUInd 216818 ;216818 -R16818

1 1402168.19 SMP 0.5 0.5 sample UCUnI 316819 316819 316819

1 1402168-20 SMP 0.5 0.5 sample uCmiOW ;16820 2216 318820

I1AS140215-4 MB 0.5 0.5 sample uCWW _215,.MB I M• -9154MB

e. -

I AS140215.4 LCS 0.5 0.5 sa, nple vC11ml _;"54L X _154L _

1 As14(I215.4 LCSD 0.5 0.5 sample uCUM .Al.5.LE.4 ......... /-

.....- ,,t .. . .. ..p~ .

F:roln # Nucilde SolnID Prep Cone Units Prep Date Allauot Units Pipet ID Soln Nuclde SolnD PRep, Conc Units Prep Date Aliquot Units Pipet ID

T1i U-232 914.4095.46 18.916 bPM/ml 02115/14 0.25 ml AW016 S1 U-234 843.3810.100 19.608 DP9J•i 02115114 0.25 n1 AW016
S$ U-235 843.3610.100 0.937 DPMW"I 02115W14 0.25 Ml AW016

Z1
PMe 1 of 3 UISO Instrument Sheet

Date Printed: 2/17/2014 15:52
ALS Environmental - FC

UMS Version: 6.694
SUnersedes: N ý



ALS Enviemental - FC
Radiochemistry lnrment Worksheet

Sample Barcodes

1402168-4
AS140215-4PSI

1402168-17
A51402154PS1:

14(12168-13
AS140215-4P3SIE

11402168416
AS140215-4PS13

1402166-16

,S10215.P,1 IEER fhhihEIHOI
AS140215-4PS13

AS140215-4PS16 IIIEE1 uII'IH
AS14021,-"Pa9

1402168-2
AS140215-4PS2 IEEII1u 111111111 1402168-3

AS140216-4PS3 11IEI MI'ulh1h'I
1402168-. IIIIEIIHIiE iM
AS140215-4PS5

1402168-811

Aw140215-41:II

AS140215-4PS11i I

14021I8-17I HIIAS140216•4PS17

140•216812

AS140215-4PS20

AS140215-4PS23

AS140215-4PSS ~ E .Eu,,E

14021W8-129w EIhlnuuI
AS14021.54PS12

1402168-12 ~E l*I
AS14021"-PS15 L ... . 11
1402168-185ii u'nnuiu
AS140215-4PSI8

AS14021"-PS21 I nI8.

AS140215-4PS24I m IE ,,w uIm u

00

0

PQ3e 2 of 3

Date Printed:
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ALS Envlmental - FC
Radiochemistry Irjment Worksheet

Reporting Units
L bl) s rp a e p ni:

1402168-1
1402168-2

1402168-3

1402168-4

1402168-5

1402168-6
1402168-7

1402168-8

1402168-9
1402168-10
1402168-11

1402168-12

1402168-13

1402168714

1402168-15
1402168-16

1402168-17

1402168-18
1402168-19

1402168-20

IsoUPNVAir Filter

IsoUPNV Air Filter

IsoUPNVAir Filter
IsoUPNVAir Filter

IsoU PNVAir Filter

IsoU_PNV_Air Filter
IsoUPNVAir Filter

IsoU_PNV_Air Filter

IsoUPNVAir Filter

lsoUPNV_Air Filter

lsoUPNV Air Filter

IsoUPNV Air Filter
lsoUPNVAir Filter

lsoU.PNV_Air Filter
lsoU_PNV_Air Filter

isoUPNV_Air Filter

IsoUPNV_Air Filter

IsoUPNV_Air Filter
IsoU PNV Air Filter

IsoUPNV_Air Filter

uClmIm

uCi/mi

uCI/mi

uC41mi

uCI/mi

uCi/mI

uCl~mi

uClmnl

uCi/mI
uCl~mI

uCi~ml
uCl~mi
uClIml

uu~imi

uCiymi
uCi/mi
uCI/mi
uumilm
uCil/m
uci/mi

00

Pfe 3 of 3

Date Printed:
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2/17/2014 15:52
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ALS Enviomental -- FC
Radiochemistry PleWorksheet

Prep Procedure: UISO I Reviewed By: cas Review Date: 2/17/2014

Non-Routine Pre-Treatment?7& N Batch: ' G M"NYY)"• Re-Prep? Y i() Batch: A. •. Prep QASS I NCR? Y I O n" 1 6-

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance: 27
Prop SOP: NONE Prep Date: 2/15/2014 Balance:

Matrix Class: solid Prep Dept: AP

[Samp Prep LabiD) QC Dish hIlt Alq FIn Alq Prep Bastis of Fi'lters Micro mit Micro Date Standards IPrep Notes
Mumn Wen Type No.

1 1 1402168-1 SMP 0.5 0.5 As Recilved T

2 1 1402168-2 SUP 0.5 0.5 As Received TI

3 1 1402188-3 SUP 0.5 0.5 As Received TI

4 1 1402168.4 SUP 0.5 0.5 As Received TI

5 1 14021684 SMP 0.5 0.5 As Recelved Ti

6 1 14021684 SMP 0.5 0.5 As Received TI

7 1 1402168-7 SMP 0.5 0.5 As Received TI

8 1 14021688 SMP 0.5 0,5 As Received TI

9 1 1402168.9 SMP 0.5 0.5 As Received T TI

10 1 1402168-10 SMP 0.5 0.5 As Received . TI

11 1 1402168-11 SUP 0.5 0.5 As Received n. TI

12 1 1402168.12 SMP 0.5 0.5 As Received TI
13 1 1402168"13 SMP 0.5 0.8 As Received •J TI

14 1 1402168-14 SMP 0.5 0.5 As Received T1

15 1 1402168-15 $MP 0.5 0.5 As Received TI

16 1 1402168-16 SMP 0.5 0.5 As Received TI

17 1 1402168-17 SMP 0.5 0.5 As Received T1

18 1 1402168-15 SMP 0.5 0.5 As Received TI

19 1 1402168-19 SMP 0.5 0.5 As Received TI

20 1 1402168-20 SNP 0.5 0.5 As Received TI

21 1 AS140215-4M MB 0.5 0.5 As Received TI

22 1 A5140215.4P M0.5 0.5 As Received TI

23 1 AS140215-4 LCS 0.5 0.5 As Received SI,T1

24 1 AS140215-4 LCSD 0.5 0.5 As Received ISo1TI r

-10¢

P~e I of 2 UISO Bench Sheet

Date Printed: 2/17/2014 15:51

ALS Environmental -- FC
ULMS Version: 6.694

Supersedes: -.l"1'5•,'4- ln:ýL'



ALS Envilmental - FC
Radiochemistry P0eWorksheet

I Prp Procedure: UISO I Reviewed By: cas Cýý Review Date: 2/17/2014

Non-Routine Pr-Treatment? N Batch: tf•-C&M MLV SR9e-Prep? Y I (1) Batch: • •. Prep QASS INCR? Y I W J ,

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance: 27
Prep SOP: NONE Prep Date: 2/15/2014 Balance:

Matrix Class: solid Prep Dept: AP

Nunrp LabiD) I C IDish mnit Alq Fin A~q Prop Basis #of Filters IMicra mint Micro Date Standards Prep Notes

Num Type No. sample sample

Comments
Filters consist of 4" circles that were cut In half. One half was aliquotted Into a pre-weighed beaker and weighed. The matrix MB (MMB), LCS, and LCSD (due to limited volume) were created using Wlient provlded blank
filters. The reagent MB (PMB) was created using an ALS blank filter. All samples were spikedltraced and muffled at 600C. After muffling, the beakers were re-weighed to determine sample ash weighL Samples were
transferred and digested using 15mL each HCI and HNO3, and SmL HF. Further prep proceeded per SOP 778.

Spiked By: Tambrae Elhart

Witnessed By: Emily R. Lyons

Date: 2)1512014

Date: 2/15/2014

Soln # Nuclide SolniD Prep Conc Units Prep Date Aliuot Units Pipet IDi
I T1 U-232 914.4095.46 18.916 DPMmld 02/15/14 0.25 Rd AW01I

,Saon# Nuclide SolniD Prep Conc Units Preo Date Aliguot Units Piet ID
$1 U-234 843.3610.100 19.608 DPMlat 02)15/14 0.25 mn AW018
S1 U-235 843,3610.100 0.937 DPM/mL 02/15/14 0.25 rrd AW016
S1 U-238 843&3610.100 20.357 DPM/ni 02/15114 0.25 ml AW016

00
00

PWe 2 of 2 UISO Bench Sheet

Date Printed: 2/17/2014 15:51
ALS Environmental - FC

LIMS Version: 6.694
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ALS Envinental - FC
Radiochemistry PreNorksheet

Prep Procedure: UISo Prep Batch Not Validated!!! Reviewed B, Review Date:

Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prop QASS I NCR? Y I N

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance:
Prep SOP: NONE Prep Date: 2/15/2014 Balance:

Matrix Class: solid Prep Dept: AP

Samp Prep LabWID QC Dish it Aiq Fin Aiq Prep Basis 0 of Filters Micro, mit MIcro Date standards Prep Notes
Num NunmT No. ~ ~ ~ ~ o 1~n 140 Type No.isample Pample 0.5 0 A R 

I1 1 1402168-1 SUP 0.5 0.5 As Received TI

2 1 1402188-2 SMP 0.5 0.5 As Received TI

3 1 1402168-3 SMP 0.5 0.5 As Received TI

4 1 14021684 SUP 0.5 0.5 As Received TI

5 1 1402168- SUP 0.5 0.5 As Received TI

6 1 1402168-7 SMP 0.5 0.5 As Received TI

8 1 1402168-7 SUP 0.5 0.5 As Received TI

9 I 1402168-9 SUP 0.5 0.5 As Received TI

9 1 1402168-9 SMP 0.5 0.5 As Received TI

10 1 1402168-10 SMP 0.5 0.5 As Received TI

11 1 1402168-11 SMP 0.5 0.5 As Received T1

12 1 1402168-12 SMP 0.5 0.5 As Received TI

13 1 1402168-13 SMP 0.5 0.5 As Received TI

14 1 1402168-14 SUP 0.5 0.5 As Received TI

16 1 1402168-15 SUP 0.5 0.5 As Received TI

17 1 1402168-16 SUP 0.5 0.5 As Received TI

17 1 1402168-17 SMP 0.5 0.5 As Received Ti

10 1 1402168-19 SMP 0.5 0.5 As Received TI

19 1 1402168-19 SMP 0.5 0.5 As Received TI
20 111402168-20 SlIp 0.5 0.5 As Received T1

21 1 AS140215-4M MB 1 I As Received Ti

22 1 A5140215-4P MB I I As Received T1

23 1 AS140215-4 LCS I I As Received S1.T1
24 1 AS140215.4 LCSD I I As Received S1.TI

o0
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ALS Enviaental -- FC
Radiochemistry PreNorksheet

Prep Procedure: UISO I Prep Batch Not Validated!!! Reviewed By: Review Date:

Non-Routine Pro-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance:

Prep SOP: NONE Prep Date: 2/1512014 Balance:
Matrix Class: solid Prep Dept: AP

ISamp IPrep I LabllO I C IDish I ntl ANq Fin Alq Prep Basis 9 of Fliters Micro [nit Micro Date Standards Prep Notes
Num Num Type No. I sample

Comments
Filters consist of 4' circles that were cut In half. One half was aliquotted Into a pro-weighed beaker and weighed. The matrix MB (MMB), LCS, and LCSD (due to limited volume) were created using client provided blank
filters. The reagent MB (PMB) was created using an ALS blank filter. All samples were spiked/traced and muffled at 600C. After muffling, the beakers were re-weighed to determine sample ash weight. Samples were
transferred and digested using t6mL each HCI and HNO3, and 5mL HF. Further prep proceeded per SOP 778.

Spiked By: a t

Witnessed By: :32.' A j -

Date: ' til

Date:a.l'

SoIn # Nucide SoInID Prep Conc Units Prep Date Aliquot Units Pipet ID

T1 U-232 914.4095.46 18.916 DPWmln 02/15/14 0.25 ml AW016i

I ~ ~ I
Scn #

Nudide SolnlD Preo Conc Units Pren Dale AIlauot Units PioetiD I
r I F [ • TIT I II r n-I-[ . .... .. r .... l

51
$1S1

ISi

U-234 843.3610.100
U-235 843.3610.100
U-238 843.3610.100

19.608
0.937

20.357

OPLM~
DPWm1
DPWmIr

02/15/14 0.25 nd
02/15/14 0.25 ml
02115114 0.25 nW

AW016
AW016
AW016.

- I

to -edA' ( bý (P r
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Sample Condition Form (Solids)

Analvst: -1 t

Analysis Date: / !PeCdion Method: LV~
Sample Condition (Visual Appearan e of Analysis Aliquot at Time of Prep)

Work Sample Dry/Wet/
Order ID Moist Texture Remarks

N tlk Am -I

Cý I
-~ 4 4 4-4-4-4 4.

ID I

ac i
_ _ _ s - _ _

_J2s-_

I:\Oprtns\RAD\FORMS\sample condition form (solids)
91 of 128



1402168 Filter Weight Spreadsheet

Sample Beaker Beaker, Watch BeakerWatch Glass, Beaker, Watch Glass, Net Filter Net Ash
ID ID glass wt (g) Filter Wt (g) Ashed Filter Wt (g) Wt (g) Wt (g)

1402168-1 137 56.5577 56.9378 56.5607 0.3801 0.003
1402168-2 LL22X 53.6189 54.0047 53.6192 0.3858 0.0003
1402168-3 458 58.3584 58.7698 58.36 0.4114 0.0016
1402168-4 449 56.3484 56.7322 56.3508 0.3838 0.0024
1402168-5 454 53.4027 53.7884 53.4029 0.3857 0.0002
1402168-6 211 56.0464 56.4204 56.0477 0.374 0.0013
1402168-7 453 57.6932 58.0702 57.6943 0.377 0.0011
1402168-8 NONE 55.2774 55.6602 55.2781 0.3828 0.0007
1402168-9 LL23X 55.1819 55.5768 55.1827 0.3949 0.0008
1402168-10 L42 58.3234 58.6918 58.3241 0.3684 0.0007
1402168-11 205 57.8482 58.2311 57.8486 0.3829 0.0004
1402168-12 437 53.8429 54.2624 53.844 0.4195 0.0011
1402168-13 465 60.4844 60.9097 60.4865 0.4253 0.0021
1402168-14 446 54.9968 55.3825 54.998 0.3857 0.0012
1402168-15 L47 55.0753 55.4339 55.0771 0.3586 0.0018
1402168-16 LL14 54.0446 54.4348 54.0473 0.3902 0.0027
1402168-17 L53 56.3136 56.6972 56.3168 0.3836 0.0032
1402168-18 203 57.9085 58.3163 57.9086 0.4078 0.0001
1402168-19 467 54.9944 55.3525 54.9966 0.3581 0.0022
1402168-20 L36 55.9126 56.2961 55.9152 0.3835 0.0026

Balance: 27
Note: Prior to aliquotting, the filters were cut in half. Only one half of the filter was placed into the weighed
beaker, spiked/traced, and muffled. Following muffling, the beaker/filter was reweighed to determine
ash weight.

o0

00



Batch: 1LI tc5-L.

U Solid

Reagent Lot #
Conc. Hydrochloric Acid 0000058916

Conc. Nitric Acid 0000046694
Conc. Hydrofluoric Acid 0000061467

Boric Acid J23624
Iron Carrier 96344, 0000043374

Ammonium Hydroxide 0000036215
9N Hydrochloric Acid 0000058916
Polyethylene Glycol 10172053

Sodium Nitrite 0000023153
Methanol DJ459

Ux8 Anion Exchange Resin MKBK3092V
Ammonium Iodide F05Z019

0.5N Hydrochloric Acid 0000058916
Ascorbic Acid )00023965,0000035561

Lanthanum Carrier 3000058916, H04599
Safranine 1211310

Titanium Chloride D04Z008
3N Hydrofluoric Acid 0000061467

U Liquid

Rea__ent Lot #
Conc. Hydrochloric Acid 0000058916

Iron Carrier 96344, 0000043374
Ammonium Hydroxide 0000036215
9N Hydrochloric Acid 0000058916
Polyethylene Glycol 10172053

Sodium Nitrite 0000023153
Methanol DJ459

Ix8 Anion Exchange Resin MKBK3092V
Ammonium Iodide F05Z019

0.5N Hydrochloric Acid 0000058916
Conc. Nitric Acid 0000046694

Ascorbic Acid )00023965, 00000355
Lanthanum Carrier 3000058916, H04599

Safranine 1211310
Titanium Chloride D04Z008

3N Hydrofluoric Acid 0000061467

61
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100JECT 3.,LISr - Notebook No._______
PROJECT fro ." " Cdntinued From Page

II' , , ,. , , : I

prepare aworking dilution of ... 3..L/L.5"L

1. Density of 1J4\i 0sU3, lot # K .L/L•I
Mass of 10OrmL vol. flask: ig I.La S Balance # . D
Mass of flask & 10OraL acid: 4 1-: . Balance# 1k.'
Net Mass:
Density: L

2. Mass of L 3, 3•16 ._,1 • transferred:
Mass of open empty nalgene: qI , 35 Balance# IJK.
Mass of nalgene & standard: 92qY%: Balance# J,,
Net mass of standard transfeired: 7-*I~q Balance# ..

3. Dilute to final volume:
Mass of nalgene, standard, & diluent: i01A o, Balance# 2L
Mass of empty nalgene (from above): Balance# 1-,
Net mass of new dilution: 9 Balance# A/.

4. Final activity calculation:

I, Sr ' I I I I I IA, ''

,, tnul ID: 843.3610.100 LO

Description: U-238 l
ExpLiration: 8/42012 1 1

• Activity: 20.36 dpm/mL Analysis gt Initials Expiration Date -- A

2s Uncertainty: 0.12 dpm/mL
.Ref. Date: 8/1l/""'Y' Ijq1l 1  _ t -

Ref Time: N/A 7r 714A__ 4
Prep Date: 8/3/2011 Prep by: TEMatrix/Comp. 1M HNO3 iI

Haft Life (y): 4.47E+09 i " I Co-.ntnued on Page

I t Mari p 1Read and Understood By

Signed Date Signed "Date

VZ) 01. IL5
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Continued From Page
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N attnttal ~fa~thir Radio ur ~pxI

~~~acii Standard efrec Mteil 32
*~ ~ ~ ~ ~ ~ ~~~~~~tfe q.*uadaualUaiutaiociititndr. ty~~

cradib*&ý"~. w2#6-zn... aad lirshm3-234 in a suitably stable and 4ýom~s IW dioantwPe. ..7.ft.?m
'i.:.up J.u I I-.. . . -- .-... .. . .

4221ý1; m A, NEST bbiifi am noule (see Nqie I)l
hel. . ..

f 06poi~es ýataRiferenicilTh o jf .1200ES

a. 
;46

.dqn '. -. . . .. ~ i~a z -1 .

~ 3AL.. CI via ,hdpdugmi.ii.~ l-oi117,aU 1e

A n~~ee~i1

~3. - .A. *. ~.S * 4

S.

.4D8 qi.oe S.~.Q:"AMX *.&Cn Phyio Idid .ii Rdtn :i~ :

fidfi rAciGzonm pS ~ o i4 p dix~heidn midobycafL..

.3. 4 p- yic 1Y -,..'4bad Q6 T~

prRci w"p kida.w

iarndednebruazy

* -- ~. . Measut~erieitS&Y2 Division- as"-
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Table 2. Uncemity evaluation for &e nuskic activiy for SRM 432i C

* Relative stmndazd.

Un~~rtaintytm co on t. .r. o

V*tdt cob. * .... . massic .o

* .. ... Nearial Uramib (0/)

Istpic urmA=i tom fizacon inSRM 960; standm~rdA,

'~ *~.2deviefln of 6imean for replja .. <X:'...'00

~....... meamwaamntar U cw

-Isotopic ta3$VM atom on~c hi S.M 960; standard -- *..

.2. deii on f thie m~ for replhaitems- efrie1A03 :. .a

5
JZ ~fl~eo ettJ ftaawdtim~ b SRM ha1D, s fe A. 0 Q7.

IA: iA: 214

lpm #Oat a:4 7

.- - ' Yr,.

-. M I: JI q

.4ID.

P.~, Mepf .

7v1

4..

a10,. 1 ~
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A C~~SLPrelect

Continued from Page

PrePare a working dilution of I S1 , 36• •iO-i4-D
1. Density of // , lot # (000 L

Mass of I OOmL vol. flask: . 3f, Balance #
Mass of flask & IOOmL acid: . Balance#
Net Mass: to'3, 2 9
Density: I I DI b t ) L

2. Mass of .3L1&,€'transferred:
Mass of open empty nalgene:
Mass of nalgene & standard:
Net mass~ of standard transferred:

~aBalance# I2....
Balance#

3. Dilute to fimal volume:
-Magssofnalgene-stndd. &duntI12 '

A

.. .I[•id.ildlllC•ft" t'X k•

Mass of empty nalgrene (frqaom eý Ba- I i~i
Net mass of new dilutioni :OC Balance#

4. Final activity calculation:

I I~~~13 1 1 1 1 I I I

Stnd ID: 914.4095.46 I

Description:- U-232 ______________

Expiration: 1012912014 Re-ygrifiQn LOT
Activiy:- 19.64: dpmlmL Analysi .s Date Initials Expiration Date

2s Uncertainty: O .0.6 dpmlmL ______
Ref. Date: 5/27/2010.....______ ________

RfTime: N/A______
rep. .Date:013 Prep by: TE .

MatrixComp. IM HN03

HafLife (y): 6.89E+01

------...- on Pa..

--.--. '.-- ,. -*-± - --

Desciptin:" -232..o.t....u , onPg

<(Cj(Zjj4
Dat3
Date

ea

Signed. Date
4-

Signed
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jEckert & Ziegler
Analytics.

ilec,,- V;0
1380 Seaboard Industrial Blvd.

.. ntaGeorgla 30318
Tel 404-352-86n7
Fax 404-352-283 7
www.analyticslnc.com

CERTIFICATE OF CALIBRATION
Standard. Radionuclide Source

• ' " .8 2 .3 0 6 -3 0 7.."

U-232a S s u in Flane Sealed V-al

Cstomer? ALS Laboratory Group/ F-ort Coflns
P.O.No.: 73825 94-28-10 m 1 I

Trjs staxiyar redioraucliAM source vwas preparedi gaImetricafy from a master sokdloan ca lated by Ecbert &
• s . un. •"XE - wj:t • . .•.: . . . •.d. ... :r-.:

. ta.gamma s-tle ar d..ay, rat. an.d wee, date for ths
souic* are ra4 blw cet&Zeiqnayis(M ~iiist eabikitytotbel Nab=Aona4 mrie of
Stondwaxs and Teimoog through wa~esremeezzt Aessrnc Program as deecdlbed. itU2NRC Re~aauy

Guid 4d, Reidln 1 Febuar, 179, d om~1Anewth A1NSN43.~is.2-95,"?raaeabPlity of: Raciatfvb
Source to NWSTY MRis ascreditd .by the Health Physics Society (HS)i f .qr thde prod~ct ion Iof N!ST- .Ir:aceable

-- sow -m~ anid Oth souro ws ~producedi aowrdance with the EPS accreditadezi Customersm

report aMW oMoeswit~h4the acred itdnyrgrem;i .to fthwift Sjcrstat,*4 1 Dola Maia Bbd., Ste. .402,
MuLem6,VA 22101.

UartaIstp*, %
Half-UK Rethreeee Date

Ustp 43,u 1I U .. C120634f

Ipu30 as I-ftspuniMea(othr tandecyproduMt) Q0.1%. 5.21489 q iM.EWO3 5olUtlos,,aemle ftee.

Source, Prepre brý
Wi Ma9,11hdio~smit

QAAppraved:
3. D. Macorvey, QAMazaaqerAJ±epzate

Date., S~r? 11

I '0
Single Isotve Cectflcate, RerY I 9)28200

Corpontke Office

24937 Avenue Tibbi=t Valendia. Calftifna 91355
Laboratory

1 3$0 Sea~oard Industral Blvd. ATlenta6 Georgia, 30318
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Alpha Spectroscopy

Quality Control Data

Weekly Background, Energy, and
Efficiency Calibrations
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Calibration Data Summary
0

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

RESULTS FLAGS LCL LWL UWL UCL
Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency

Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM
Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402168-1 SMP AS140215-4 UISO 81 C14021881 2/18/2014 30.83 Pass 29.34 29.86 31.89 32.42

Spectrum #1 AS140215-4UR B14021881 2/1812014 0.1050 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021881 2/18/2014 5553.6 Pass 5505.8 5515.8 5595.8 5605.8

1402168-2 SMP AS140215-4 UISO 82 C14021882 2/1812014 30.65 Pass 29.85 30.38 32.46 32.99

Spectrum #1 AS140215-4UR B14021882 2/18/2014 0.0990 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021882 2/18/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

1402168-3 SMP AS140215-4 UISO 83 C14021883 2/18/2014 31.20 Pass 29.72 30.25 32.31 32.84

Spectrum #1 AS140215-4UR B14021883 2/18/2014 0.1290 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021883 2/18/2014 5557.7 Pass 5505.8 5515.8 5595.8 5605.8

1402168-4 SMP AS140215-4 UISO 84 C14021884 2/18/2014 30.40 Pass 28.92 29.44 31.44 31.96

Spectrum #1 AS140215-4UR B14021884 2/18/2014 0.1410 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021884 2/18/2014 5555.8 Pass 5493.9 5503.9 5583.9 5593.9

1402168-5 SMP AS140215-4 UISO 85 C14021885 2/18/2014 30.11 Pass 28.78 29.30 31.30 31.82

Spectrum #1 AS140215-4UR B14021885 2/18/2014 0.1040 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021885 2/18/2014 5543.9 Pass 5496.0 5506.0 5586.0 5596.0

1402168-6 SMP AS140215-4 UISO 86 C14021886 2/18/2014 30.61 Pass 28.91 29.42 31.42 31.94

Spectrum #1 AS140215-4UR B14021886 2/18/2014 0.1000 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021886 2/18/2014 5546.0 Pass 5505.8 5515.8 5595.8 5605.8

1402168-7 SMP AS140215-4 UISO 87 C14021887 2/18/2014 31.55 Pass 29.84 30.37 32.45 32.98

Spectrum #1 AS140215-4UR B14021887 2/18/2014 0.1180 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021887 2/18/2014 5548.0 Pass 5505.8 5515.8 5595.8 5605.8

1402168-8 SMP AS140215-4 UISO 88 C14021888 2/18/2014 30.79 Pass 28.96 29.47 31.48 32.00

Spectrum #1 AS140215-4UR B14021888 2/18/2014 0.0940 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021888 2/18/2014 5543.9 Pass 5505.8 5515.8 5595.8 5605.8

1402168-9 SMP AS140215-4 UISO 89 C14021889 2/18/2014 31.24 Pass 29.50 30.02 32.07 32.60

Spectrum #1 AS140215-4UR B14021889 2/18/2014 0.0990 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021889 2/18/2014 5555.8 Pass 5505.8 5515.8 5595.8 5605.8

Data Package ID: UR1402168-1

Abbreviations: Eff - Efficiency Bkg - Background LCL - Lower Control Limit UWL - Upper Waming Limit

Egy -Energy CPM - Counts per Minute LWL -Lower Waming Limit UCL - Upper Control Limit CI -The Analysis Date exceeds the Calibration Date by more than 14 days.

(te Printed: Monday, February 24, 2014

Go

ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 3



Calibration Da a Summary
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

RESULTS FLAGS LCL LWL UWL UCL
Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency

Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM
Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402168-10 SMP AS140215-4 UISO 90 C14021890 2/18/2014 30.90 Pass 29.66 30.19 32.25 32.78

Spectrum #1 AS140215-4UR B14021890 2/18/2014 0.1110 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021890 2/18/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

1402168-11 SMP AS140215-4 UISO 91 C14021891 2/18/2014 30.35 Pass 28.95 29.46 31.48 31.99

Spectrum #1 AS140215-4UR B14021891 2/18/2014 0.0970 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021891 2/18/2014 5557.7 Pass 5507.8 5517.8 5597.8 5607.8

1402168-12 SMP AS140215-4 UISO 92 C14021892 2/18/2014 31.14 Pass 29.21 29.74 31.76 32.29

Spectrum #1 AS140215-4UR B14021892 2/18/2014 0.1040 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021892 2/18/2014 5548.0 Pass 5507.8 5517.8 5597.8 5607.8

1402168-13 SMP AS140215-4 UISO 93 C14021893 2/18/2014 32.05 Pass 30.54 31.09 33.21 33.76

Spectrum #1 AS140215-4UR B14021893 2/18/2014 0.1080 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021893 2/18/2014 5555.8 Pass 5507.8 5517.8 5597.8 5607.8

1402168-14 SMP AS140215-4 UISO 94 C14021894 2/18/2014 32.10 Pass 30.23 30.77 32.87 33.41

Spectrum #1 AS140215-4UR B14021894 2/18/2014 0.0830 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021894 2/18/2014 5557.7 Pass 5507.8 5517.8 5597.8 5607.8

1402168-15 SMP AS140215-4 UISO 95 C14021895 2/18/2014 32.13 Pass 30.55 31.10 33.22 33.77

Spectrum #1 AS140215-4UR B14021895 2/18/2014 0.0920 Pass 0.0000 0.0500 0.5000 0.7500

2/19/2014 C14021895 2/18/2014 5567.7 Pass 5507.8 5517.8 5597.8 5607.8

1402168-16 SMP AS140215-4 UISO 9a C14021009 2/10/2014 31.42 Pass 29.48 30.00 32.06 32.58

Spectrum #1 AS140215-4UR B14021009 2/10/2014 0.3920 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021009 2/10/2014 5569.7 Pass 5496.0 5506.0 5586.0 5596.0

1402168-17 SMP AS140215-4 UlSO 10b C14021010 2/10/2014 31.19 Pass 29.79 30.31 32.41 32.93

Spectrum #1 AS140215-4UR B14021010 2/10/2014 0.3040 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021010 2/10/2014 5559.6 Pass 5486.2 5496.2 5576.2 5586.2

1402168-18 SMP AS140215-4 UISO 11a C14021011 2/10/2014 30.43 Pass 29.69 30.21 32.29 32.81

Spectrum #1 AS140215-4UR B14021011 2/10/2014 0.4130 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021011 2/10/2014 5559.6 Pass 5497.0 5507.0 5587.0 5597.0

Data Package ID: UR1402168-1

Abbreviations: Eff - Efficiency Bkg - Background LCL -Lower Control Limit UWL - Upper Warning Limit

Egy - Energy CPM - Counts per Minute LW L - Lower Waming Limit UCL - Upper Control Limit CI - The Analysis Date exceeds the Calibration Date by more than 14 days.4

ate Printed: Monday, February 24, 2014
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Calibration Da a Summary
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402168

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Friday, February 21, 2014

10:52:07 AM

RESULTS FLAGS LCL LWL UWL UCL
Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency

Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM
Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402168-19 SMP AS140215-4 UISO 12a C14021012 2/10/2014 30.32 Pass 29.29 29.80 31.86 32.37

Spectrum #1 AS140215-4UR B14021012 2/10/2014 0.3430 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021012 2/1012014 5559.6 Pass 5507.7 5517.7 5597.7 5607.7

1402168-20 SMP AS140215-4 UISO 13a C14021013 2/10/2014 30.84 Pass 30.25 30.78 32.90 33.43

Spectrum #1 AS140215-4UR B14021013 2/10/2014 0.3870 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021013 2/10/2014 5549.7 Pass 5486.2 5496.2 5576.2 5586.2

AS140215-4M MB AS140215-4 UISO 14a C14021014 2/1012014 28.44 Pass 27.48 27.98 29.88 30.38

Spectrum #1 AS140215-4UR B14021014 2/10/2014 0.3470 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021014 2/10/2014 5569.7 Pass 5503.7 5513.7 5593.7 5603.7

AS140215-4P MB AS140215-4 UISO 16a C14021016 2/10/2014 29.83 Pass 27.91 28.41 30.35 30.85

Spectrum #1 AS140215-4UR B14021016 2/10/2014 0.3160 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021016 2/10/2014 5549.7 Pass 5497.9 5507.9 5587.9 5597.9

AS140215-4 LCS AS140215-4 UISO 25 C14021025 2/10/2014 29.18 Pass 26.95 27.42 29.32 29.79

Spectrum #1 AS140215-4UR B14021025 2/10/2014 0.4650 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021025 2110/2014 5557.7 Pass 5496.0 5506.0 5586.0 5596.0

AS140215-4 LCSD AS140215-4 UISO 26 C14021026 2/10/2014 30.73 Pass 29.40 29.92 31.98 32.50

Spectrum #1 AS140215-4UR B14021026 2/10/2014 0.4800 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021026 2110/2014 5546.0 Pass 5496.0 5506.0 5586.0 5596.0

Data Package ID: UR1402168-1

Abbreviations: Eff - Efficiency Bkg - Background LCL - Lower Control Limit UWL - Upper Warning Limit

Egy - Energy CPM - Counts per Minute LWL - Lower Warning Limit UCL - Upper Control Limit Cl - The Analysis Date exceeds the Calibration Date by more than 14 days.

Ote Printed: Monday, February 24, 2014
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Ow
Alpha Spec Calibration Source$

Recaibratio performed by Iotope Products LaborO6
P,,- O~wff Sou'rce

Plaoh.e, Labe: 9

R .. bted o- 10115/2013

Roco,•ud by ALSon 10/1812013

e-Certification

I

Vih v fro n ca•rdfic
Source ID: 92MDX223027

Toul A.Me. 37452 dpm

Re1 Dote: 1011512013

eckde AC t(B) Ac tdpm) (d I H-Lde (Y.) Decay Co-ft

U-234: 48.54 297: 2.48E-00 2972.40 dpm

U-235: 109 65, 7.04E-08 05.58 dpm

Avv-241. 11.79 70yt', 432.17 70738 dpm

11 TOTAL 3745.36 dpm

cowd Cks, Knmno Detector
(a) 1 To~d corn 4pm adcismiy

EffIciency Dlens-maen I "ol o Dertedw. or1

j'.Am241
Sour- SeouI PA 9) Seac tlu kll* Coocl Dole 081 do

U-234 U-235
net cis net ds

92MI(223027 190 97-19-103-0 10121113 7088 32739 1135

Sourcs. I tlerugh 8 activity dstorintration

2100 ija7"43 3745.38 31.70%

courst A ir Detector AdU241Am-241
*Cowl Date nleldot

U-234 U-235
Oetdo nef d:o

Combl*d
idm dec

82MD•2203026 182 97-19-103-0 10121113 13543 81484 2M8 2100 3M.70% 1320.4 134329 33 9806.10

92MLX2203028 183 97-9-1039-1 10/21113 15M30 156715 4155 2100 3170% ¶4u6.88 14123.06 3 1"4.9
82MDX2203024 184 97.19-10 1 113 71764 74298 6207.3.7868528 1 2 13342.84

92MDX2203021 185 97.19-103- 10/21113 22944 62381 2198 2100 31.70% 2007.70 821.74 7 ,8 7.8 2
02M0(2203025 188 97.19-1 1. 10121113 103302 124917 3425 2100 3• 70% 938M.51 11287.44 2087.861

92M1X2203022 187 97.1 -103-0A 10121113 78934 84400 2340 2100 3 .70% 7113.48 7614.19 2tA. 14939.38

92MD(2203023 I88 97-19-I03-0•. 10121113 48085 71702 1847 2100 3 .70% 4153.15 6467.18 I 187.75
92MDt2203029 189 97-19-103- 1002113 34024 218010 6721 2100 3 .70% 3120.29 19647.47 68GO 23373.45

Efflclen-y Voerllkflkn

An,-241 U-234 U-235 CooDto

SourcemSemn p. D P eqika e S lle Co." Dote weects I ndcts noetct duc (s) Totidcpm Row 4dpm efficiecy D FLAG

92M01223027 190 97-19-103-0 10121113 7807 32933 1155 2100 1197.00 3745.30 31.98% -C PASS

Sour.es I thhooch 8 thrim e-verlf on [ i

4::: mbkwd C~omirW8 arma5%

Source Seriel# PA ID Seq uetial dpm dpm" %

02MM02203028 182 97-19-103"-0" 8006.10 685.90 -0.86%

92MIX2203028 1823 97-1-103- 15824.09 :159M9.04 -0.47% Yee
92M1X2203024 ¶84 97-19-13- 13347.84 :1283.38 -1.37%

92MIX2203021 185 
9 -

l-0..0 7887.52 .8170.91 -3.47% TO,

928/01223025 ¶88 97. 19103-051 28875.01 21020.68 .0.89%

92DMt 187 97- It-103-W5 1493.38 15318.53 -2.48% ism

92MWX2203023 188 97-19-103-0 10786.75 10744.10 0.40% Tee
92MD(2203029 189 97-19-103-0 23373.45 2308.70 .1.00% Ys

Refecence U-234 U-235 An.241 Am-241
Date U-2 (Bq) (dpm) U-235 (Bq) (dpm) (Bq) (dpm)

5/112003 i24.10 7440.00 2.43 145.74 21.43 1288.80

5/1/2003 39.30 14388.00 4.20 282.00 23.50 1413.00

5/112003 19.48 7164.00 1.93 115.56 108.00 8380.00

4/112003 01.00 8080.00 128 75.84 34.50 2070.00

4/112003 .00 12180.00 3.41 204.72 148.40 8784.00

4112003 32.00 7974.00 3.17 IN9.98 M21.38 7278.00

4/11/2003 07.10 6428.00 0.93 55.04 7226 4335.00

5/112003 .80 20088.00 0.55 393,18 53.02 3181.20
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Eckert& Ziegler
Isotope Products

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661.309.1010

Fax 661-257.8303

#110

CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide: U-2

Radionuclide: Am-
Half-life (U-234): (2.4
Half-life (U-235): (7.0.
Half-life (Am-241): 432.

Contained Radioactivity:
U-234: 1
U-235: C

34 Customer:

241
54 ± 0.006)E+05 years
37 0.01 1)E+08 years
17 ± 0.66 years

Catalog No.:
Reference Date:
Source No.:

ALS LABORATORY. -: ' - - : - • -..... -.- • ..... " ... .. . ... ............. ............. ...

F-C 3595 R5576(
*SOURCE-RECAL-STD
15-Oct-13 12:00 PST
92MIX223027

1.339 nCi,
).02954 nCi,

49.54
1.093

Bq
Bq

Am-241:
Total Activity:

0.3187 nCi, 11.79 Bq
1.687 nCi, 62.42 Bq

Physical Description:
A. Capsule type:
B. Nature of active deposit:
C. Active diameter/volume:
D. Backing:
E. Cover:

Disk (22 mm OD x 0.79 mm THK)
Electrodeposited and diffusion bonded oxide
19 mm
Stainless steel
None

R dioimpurities:

Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in May 2001.

Uncertainty of Measurement:
S- . A. Type-A-(random)uncertainty:-

B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

:1 3.0 %
± 0.0 %
± 3.0 %

Notes:
- See reverse side for leak test(s) performed on this source.

IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 1893 a/min in 271 on 20-Sep-13.

ýPuality Contro

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355

Z-OC..-r- 1
Date IPL Ref. No.: 987-28

ISO 9001 CERTIFIED

Industrial Gauging LaboratoryllO of 128
1800 North Keystone Street Burbank, California 91504



Ve-Gh) IIzd 10171Isotope Products
Laboratories

I An Eckert& Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309,1010
Fax 661-257,8303

1041- PL-7
r Wc.J."

77P 1 Z2 13CERTIFICATE OF. CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A:
Radionuclide B:
Radionucide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011 )E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW0402031R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203026

Contained Radioactivity:
U-234: 3.354 nCi (124.1 Bq)
U-235: 0.06566 nCl (2.429 Bq)

Am-241:
Total Activity:

0.5793 nCi (21.43 Bq)
3.999 nCl (148.0 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D- Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radiolmpurities: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Mar 1998.

........-- ........ U n c e r t a in ty o f IM e a su r e m e n t : .. .. ........... ........... . ..... ............ ... ..... .. ... .... .... . . .. ................... ....... ...... ............ .. ....... ............... .. . . . . ... ........... ........ . ..... ............... .......... ....... ... ......... ..................... .. . . .........
- ncrAinTyp~ Af Mesrendme nt:~ ny•........±07

B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing: ± 0.0%

~-t-- U - n-c-rtaihty--t---9--con ridenc level: ± 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 4483 cdmin in 27t on 11 Apr 03.

ý- . ý_ , = - ;; ý .......... -

=Quality Cntrol Ddte Signed IP[ Ref_ Nn_ .qR7-7
IPL Ref No: 987-7

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory

1800 North Keystone Street Burbank. California 91504
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4M Isotope Products
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661,309-1010
Fax 661,257,8303

We-tad Ibra4td IOIZ 113)

/~eje IZI

........ CERTIFICATE OF CALIBRATIONMIXED ALPHA STANDARD SOURCE
.. ... ..... ... 

. .,. .. ...... . .

Radionuclide A: U-234
Radionuciide B: U-235
Radionuclide C: Am-241
Half Life (U-234): (2.454 ± 0.006)E+05 years
Half Life (U-235): (7.037 ± 0.01 1)E+08 years
Half Life (Am-241): 432.17 * 0.66 years

Contained Radioactivity:
U-234: 6.467 nCI (239.3 Bq)
U-235: 0.1135 nCi (4.200 Bq)

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

Customer:
P.O. No.:
Catalog No.:.
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203028

0.6366 nCi (23.55 Bq)
7.217 nCi (267.1 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpurities:

OMethod of Calibration:

Not determined

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

... .~~ ~ ~ ~~ ~~~ ~~~~~~~~~ .- n .r.ny l f a u r m n : ... . ..... . . ........ .......... . . ......... ........................... . ... .............. ........... ...... ...... ........ ........ ....... ..... . . .. ............................ .. .... ................
-~-Uncertaitity-of-Messurement:-

T. Type A-(random),uncertainty: .. --- *•*-. -.
B. Type B (systematic) uncertainty: ± 3.0%
C. Uncertainty in aliquot weighing:._ _ ± 0.0 _

. Total uncertainty at the 99% confidence level: ± 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard ReferenceMaterials (As in NRC Regulatory Guide 4.15).
- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 8091 a/min in 2r on 11 Apr 03.. -- ~ ~~~ ~~ ..-~~'- ...-'. .. .... .

-/ Inllolt 1i f, ~ 1DI D0{ K,^ n07 7M! P N

0
!SO 9001 CEErTFIED

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia,California 91355

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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01 Isotope Products
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309-1010
Fax 661-257,8303

re Cc~~ ozh

.CERTIFICATE OF CALIBRATION .
MIXED ALPHA STANDARD SOURCE

.... ... ... .

..... .. ........... .......... .... ..... .... ................ ....... ..... ... .. ............ ............. ... .... .
Radionuclide A:
Radionuclide B:
Radlonuclide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

Contained Radioacti
U-234:
U-235:

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011 )E+08 years
432.17 1 0.66 years

vity:
3.227 nCi (119.4 Bq)

0.05205 nCi (1.926 Bq)

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICSINC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203024

2.866 nCi (106.0 Bq)
6.145 nCi (227.3 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backring:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Italtompurlfes: INOt aeterminea

O •Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

.... Uncer-tainty-of-Measurement: -.-----------........
A. Type A (random)_uncertainty: ...... ..

B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D- -T ta ~~t~t-FegT----f ef-- v -

±_+.0.6%_
_ 3.0%
± 0.0%
± 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates In a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 6889 almin in 27 on 11 Apr 03.

'Ar~ QL~22~~c,~ IS--A,0r-0'3
/ ~ Cnntvnl IPI Paf iMn" QR7-7/ Joualift Control Ddte Si-ed

0
Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED

industrial Gauging Laboratory
800 North Keystone Street Burbank, California 91504
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ik-C(kAiLbraW~ 1012-1/13
A)e v. tpba

• • Isotope Products 24937 Avenue Tibbitts
Valencia, California 91355

- c~~~aboratories , a .,~aortris Tel 661-309-1010 L~9 Ot~
An Eckert& Ziegler Company Fax 661-257,8303 v e (r,-e' C aO(

CERTIFICATE OF CALIBRATION'
ALPHA STANDARD SOURCE

.. . ...... ... . ........ . . .... . .... . .. .......... .. . .................. .. ...... .. .- ----... .............. .. . . . ...... .. .... . .. ..... ... ....... ..

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234): (2.454 ± 0.006)E+05 years Reference Date: 1-Apr-03 12:00 PST
Half Life (U-235): (7.037 + 0.011)E+08 years Source No.: 92MIX2203021
Half Life. (An-241): 432.17 ± 0.66 years

Contained Radioactivity:
U-234: 2.731 nCi (101.0 Bq)
U-235: 0.03416 nCi (1.264 Bq)

Am-241:
Total Activity:

0.9325 nCi (34.50 Bq)
3.698 nCi (136.8 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

t.adnoumpunfties: :- Not determined ..

OMethod of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

-_Uncertainty-of-Measurement:--- --...........
A. Type A (radom)unce..tan ... *.. . .

B. Type B (systematic) unicertainty:
C. Uncertainty in aliquot weighing:

SDo..-Total-dnce-na-the-fi ce level:

t 3.1%
± 0 .0% ...........
± 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface• emission rate of 4145 a/min in 2n on 18 Mar 03.

Qu-a. it Co-. -r -D- ,,te-, Signed .. . . ,_-• •• •."d,•I 1if•-~
Q ontrolDate Signed IPL Ref. No_ 97-

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

I1O 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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4 Isotope Products.
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309-1010
Fax 661-257-8303

V~Lthhra 10121/130)

ION 7 tol1z4&r
E

CERTIFICATE OF CALIBRAT
ALPHA STANDARD SOURC

....dionuclide A: U-234
Radionuclide B: U-235
Radionuclide C: Am-241

Half Life (13-234): (2.454 ± 0.006)E+05 years
Half Life (U-235): (7.037 ± 0.011)E+08 years
Half Life (Am-241): 432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203025

Contained Radioactivity:
U-234: 5.,
U-235: 0.0

486 nCi (203.0 Bq)
9221 nCi (3.412 Bq)

Am-241:
Total Activity.

3.958 nCi (146.4 Bq)
9.536 nCi (352.8 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
1. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

. Radioimpurities: Not determined

. Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Aug 1992.

-Uncertainty of Measurement: .- .
.. TypeA (r.a idom)-unc tainty . .- ---0-8 %--- ----- . . .

B. Type B (systematic) uncertainty: + 3.1%
C. Uncertainty in aliquot weighing.:_+_0____
D. Total uncertainty at the 99% confidence level: + 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.

This source had a total alpha surface emission rate of 10690 almin In 21E on 18 Mar 03.
.. . .. . . . ,..=, . . . , . ••••• .•., :.., . , . ;= • . .

=.• I I- ae~ec Dr tOT. PIG: uo'

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory

1800 North Keystone Street Burbank, California 91504
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F4e-Ccihfal;) 1D1-211/3

ll -20)q/:Isotope Products 24937 Avenue Tibbitts
Valencia, California 91355

An Eckert & Z
Laboratories ••:• p• ;

Tel 661"309-1010 7I81
ZieglerCompany Fax 661-257.8303 (Cd 1 U)

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EW0306031R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234): (2.454 ± 0.006)E+05 years Reference Date: 1-Apr-03 12:00 PST
Half Life (IJ-235): (7.037 ± 0.011 )E+08 years Source No.: 92MIX2203022
Half Life (Am-241): 432.17 ± 0.66 years

Contained Radioactivity:
U-234: 3..
U-235: 0.0.

592 nCI (132.9 Bq)
8556 nCi (3.166 Bq)

Am-241:
Total Activity:

3.279 nCl (121.3 Bq)
6.957 nCi (257.4 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter
D. Backing;.,
E. Cover

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19mm
Stainless steel
None

Iado0mpur les: .Not oe ermineo

. Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

rA...nTy- MeA rando..rem_ - --_r- -- -------------. ........ .. .. -.-.... .......-.. . --. -- -- ..-. .~A. T ype:§rPk~ n . ... ....

.. B. Type B-(systematic) uncertainty: . ± 3.1%
C. Uncertainty in aliquot weighing: + 0.0%

D-T~taI uncertain t 9%cfidence level: ± 3.2%

Notes:
- See reverse side for ieak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).'

- Nuclear data was taken from "Tablle of Radioactive isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 7799 a/min in 2n on 18 Mar 03.

L .................

~JA~4 c~2A~ (?-41a.r-o S
~ .~I I•i•=.,ilit'u l'•nntN.nl 11P1 Pof Mn-0 QR7_,

V .. ~4'SM hSU. -*.. . J.

iSO 9001 CERTIFIED

Medical Imaging Laboratory
24937 AvenueTibbitts Valencia, California 91355

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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Isotope Products 24937 Avenue Tibbitts
Valencia, California 91355

An Eckert & 2

LdUUI CF`LUf It=' Tel 661-309 -101 0 '4 - l 2~
Ziegler Company Fax 661-257 8303 " r', •cec" ./• t-i'"

CERTIFICATE OF CALIB+ATI&41 . . ..
ALPHA STANDARD SOURCE

Radionuclide A: U-23
Radionuclide B: U-23
Radionuclide C: Am-
Half Life (U-234): (2.4•
Half Life (U-235): (7.0:
Half Life (Am-241): 432.

Contained Radioactivity:
U-234: 2.
U-235: 0.0

34
15
241
54 ± 0.006)E+05 years
37 ± 0.011 )E+08 years
17 ± 0.66 years

895 nCi (107.1 Bq)
2502 nCi (0.9257 Bq)

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203023

1.953 nCi (72.26 Bq)
4.873 nCi (180.3Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit
C. Active Diameter:
D. Backing:
E. Cover

Disk (22 mm O X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19mm
Stainless steel
None

R adloim purities: N ot determrr ined - -. .. . ... :.. ..... .. ............... . . . ....

. Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

- ---Unceertainty-of-Measurement:---. .. .... . . ..-............... ...............
.....J y . r..... . . ... .... . . .. ... ..... . ... ......

B.. Type B (systematic) uncertainty: ± 3.1%
C.: Uncertainty in aliquot weighing: ± 0.0%

.D Total uncertaintyVat the 90% confidence levek l 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain Implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of .2 years.
- This source had a total alpha surface emission rate of 5463 a/min in 2t on 18 Mar 03.

P31L" dO A
....... ...

no., -,

t jQ int ota ile Signed Ir-L I. KelU. NO: O r-r

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia. California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street 8urI.ank, California 91504
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~~~~24937 Avenue Tibbitts r• ° )

Isotope Products Venue Tibbia 9 L
Laboratories 

9al55i, Caifonia,135

Tel 661-309-1010 A I l&
F An Eckert &Ziegler Company Fax 661-2578303 re -. O. .

re CCA 1 I 'c1*e - O
CERTIFICATE OF CALIBRATION 7W z h1

MIXED ALPHA STANDARD SOURCE
Radionuclide A: U-234
Radionuclide B: U-235
Radionuclide C: 4rn-24-11
Half Life (U-234): (2.454 ± 0.006)E+05 years
Half Life (1U-235): (7.037 ± 0.01 1)E+08 years
Half Life (Am-241): 432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203029

Contained Radioactivity:
U-234: 9.048
U-235: 0.1771

nCi (334.8 Bq)
nCI (6.553 Bq)

Am-241:
Total Activity:

1.433 nCi (53.02 Bq)
10.66 nCi (394.4 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm, OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radi6imp fities: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individualnuclide ratios were taken from those determined In Mar 1998.

___ -.Uncertainty-of-M easurement . . . . . . ... .. ... . . . . . . .. . .

B. Type B (systematic) uncertainty: ± 3.0%
C. Uncertainty in aliquot weighing: ± 0.0%

.....- T6ta1n-ertai tatte99% confidence level: ± 3.0%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurementassurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was take:h from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 11950 c/min in 27 on 11 Apr 03.

-4 --- ........................................... .. ;•:

7 I(....h+ .. +-i 101 Iof Mn,- 027-7'.t~AA~X ..U.flJAA VA .ZJLC L3AflM~U U 6. * '.LII. IflJ.. .flJ5 - I

Medical Imaging Laboratory.

24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED

Industrial.Gauging Laboratory
1800 North Keystone Street Burbank, California 91504

118 of 128



AlphaVision v5.3
Analyst: ORTEC

Detector: 13a

d A l h - p ct o c p C a i r t o R ep o rt I
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:15:19AM 10/21/2013

DEif Calibration: SOURCE 190_10.21.13 (#9)
Dajtion:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

Calibration

Source Info

Analysis Date: 10/21/2013 10:15:08AM

Calibration Type: Efficiency

Certification Date: 10/15/2013 10:00:00AM

Acquisition

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 8:31:19AM

Live Time: 35.00 min.
:eal Time: 35.01 min.

Efficiency Calibration Name: SOURCE 190_10.21.13

Energy Calibration Equation:
Gain = 9.9575 keY / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.46% +/- 0.32% TPU(2 sigma)

E - U - ~ if
6400

56000

5200 I
.tOUU U-234

4400

o 4000

3600

3009I:
2000

1600 Am-241

1200

200- U-236..

4 0 , , ,. . .. . . . .. . . . . . . . . . . . .

0 2-t--.41--.61 W 101 131 -- A
charnels

-28_ -311 341 1 37-- A4-- 431 461 -- 49--

Initial Calibration: Yes

Shelf: 0

4ethod: Interactive ROI

Jgorithm: Linear

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Arr-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

1,135.00

32,739.00

7,686.00

32.43
935.40

219.60

7JT /0121 1)3
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IkphaVision v5.3
knalyst: ORTEC
)etector: 13a

SAlpa-pcrsoyClbainRpr ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:15:42AM 10/21/2013

-__r Calibration: SOURCE 182_10.21.13 (#1)

W•Wtion:

,ertificate ID: Al RSO#182
'repared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 10:15:34AM

Calibration Type: Efficiency

Certification Date: 5/1/2003 12:00:24PM

Acquisition

)etector: 13a, SN:
kcquisition Start Date: 10/21/2013 9:09:15AM

Energy Calibration Equation:

.ive Time: 35.00 min.
Real Time: 35.03 min.

Efficiency Calibration Name: SOURCE 182_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.17% +/- 0.20% TPU(2 sigma)

41--,-y,Ri RI 101 131 1RI 191 221 251 141 311 341 371 401 431 461 491
chamels

4ethod: Interactive ROI
Ogorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Arn-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

273

2,689.00

81,484.00

13,543.00

76.83

2,328.11

386.94

7Jyp iolz Ii}
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kiphaVision v5.3
knalyst: ORTEC

)etector: 13a

[ Alh-pctocp Cairto Repor ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:39:35AM 10/21/2013

-r~i Calibration: SOURCE 183_10.21.13 (#2)
)d ltion:

,ertificate ID: A2 RSO#183
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 10:39:26AM

Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 9:48:00AM

.ive Time: 35.00 min.
Zeal Time: 35.06 min.

-fficiency Calibration Name: SOURCE 183_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency. 31.40% +/- 0.15% TPU(2 sigma)

I - U - E~i ~E*
32000

30000

28000

26000

24000

22000

20000-

18000
-~m- I -

'I UUUt
10000

8000-
6000
4000

0 1 , a
......... .. __ 21 41 ___ .

LL234

a

- a - -- -

81 101 131 181 191 221 251 281 311 341 371 401 431 461 491
charnnes

lethod: Interactive ROI
agorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Arn-241

140

176

249

4.40
4.78

5.49

100
153

210

152
190

270

4,155.00

156,715.00

15,830.00

118.71

4,477.57

452.29

7j2 1 cjz) /3
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klphaVision v5.3
knalyst: ORTEC

)etector: 13a

A * *.-S e trscpyCl

Calibration: SOURCE 184_10.21.13 (#3)
)d~tion:

.,ertificate ID: A3 RSO#184
:repared by: IPL

)escription:

Calibration

Source Info

SRepr ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
11:08:22AM 10/21/2013

Analysis Date: 10/21/2013 11:08:15AM
Calibration Type: Energy And Efficiency

Certification Date: 5/112003 12:00:00PM

Acquisition

)etector: 13a , SN:

kcquisition Start Date: 10/21/2013 10:30:47AM

ive Time: 35.00 min.
teal Time: 35.05 min.

Efficiency Calibration Name: SOURCE 184_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.06% +/- 0.16% TPU(2 sigma)

Al Ai mi n i m 1141 1R 1I "1 251 261 311 341 371 401 431 461 491

channels

4ethod: Interactive ROI

•Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Arn-241

140
176

249

4.40
4.78

5.49

100

153

210

152

190

270

2,052.00
74,298.00

71,764.00

58.63
2,122.80

2,050.40

Ir IQLIZ1/3
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kJphaVision v5.3
knalyst: ORTEC

)etector: 13a

[Alh -Se tro cop Cairto Reor *
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
11:44:30AM 10/21/2013

E-r]f Calibration: SOURCE 185_10.21.13 (#4)
)dtion:

,ertificate ID: A4 RSO#185
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 11:44:23AM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 11:08:08AM

.ive Time: 35.00 min.
Zeal Time: 35.03 min.

-fficiency Calibration Name: SOURCE 185_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 30.07% +/- 0.21% TPU(2 sigma)

11000

10000

9000

8000

7000

6000-

- z - =

4-

U234

Arm-241

U.-

.4 4-

3000

2000

1000

0
l

1 11 ll 9 a
_1 I1 A I ~I . lq l 4 R1 F•

104 1"4 9-qq I I ý I I . . I I I Afll All ARM AQ4

channels

4ethod: Manual (ROI)
dgorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Amn-241

140

176

249

4.40
4.78

5.49

100
153

210

152
190

270

2,198.00
62,381.00

22,944.00

62.80
1,782.31

655.54

711 hI711)r
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kiphaVision v5.3
knalyst: ORTEC

)etector: 13a

* Alh -Se as cop Calirto Reor ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
12:20:46PM 10/21/2013

Erf Calibration: SOURCE 186_10.21.13 (#5)
)Oltion:

Zertificate ID: A5 RSO#186
3repared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 12:20:40PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a, SN:
,cquisition Start Date: 10/21/2013 11:45:31AM

.ive Time: 35.00 min.
leal Time: 35.08 min.

Efficiency Calibration Name: SOURCE 186_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Efficiency: 31.20% +/- 0.13% TPU(2 sigma)

1~U~U~~ U -.

24000

22000

20000

18000

16000

14000
I., ,,

00

8000

6000

4000

0

U-234

Am.241

U.

-. I-

I
.. ... . .I ý 1111 I.. ......... ....................
21ý -AL- __ W.-~ tJ t B 404 'J'4 114 134 24 4 '1;4 _37LA L 41 40 1 - 431 4 1 -.9-

charnels

Aethod: Manual (ROI)

agorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140
176

249

4.40

4.78

5.49

100
153

210

152
190

270

3,425.00
124,917.00

103,302.00

97.86
3,569.06

2,951.49

_72 Ir0z I/
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blphaVision v5.3
knalyst: ORTEC
)etector: 13a

[Alh -Setocp Cali'I RORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
12:56:59PM 10/21/2013

Analysis Date: 10/21/2013 12:56:51PM
Calibration Type: Energy And Efficiency

Er Calibration: SOURCE 187_10.21.13 (#6)
D tion:

,ertificate ID: A6 RSO#187
Drepared by: IPL

:)escription:

Calibration

Source Info
Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 12:21:22PM

,ive Time: 35.00 min.
leaf Time: 35.06 min.

"fficiency Calibration Name: SOURCE 187_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 30.89% +/- 0.15% TPU(2 sigma)

channels

lethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

PIeak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

AM-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

2,349.00

84,490.00

78,934.00

67.11

2,414.00

2,255.26

'7W
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klphaVision v5.3
ýnalyst: ORTEC

)etector: 13a

A * h-Se tro cop Ca-5

-r)i Calibration: SOURCE 188_10.21.13 (#7)
•)d!tion:

.,ertificate ID: A7 RSO#188
3repared by: IPL

)escription:

Calibration

Source Info

RORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
1:33:02PM 10/21/2013

Analysis Date: 10/21/2013 1:32:57PM
Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 12:57:17PM

.ive Time: 35.00 min.
Zeal Time: 35.04 min.

Efficiency Calibration Name: SOURCE 188_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch 2

Efficiency. 31.50% +/- 0.19% TPU(2 sigma)

221 251
chamels

lethod: Manual (ROI)

Ugorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234
AM-241

140

176

249

4.40
4.78

5.49

100
153

210

152
190

270

1,847.00

71,762.00

46.085.00

52.77

2,050.34

1,316.71

wT 1/ oziP)
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,IJphaVision v5.3
ýnalyst: ORTEC
)etector: 13a

L- . i-. .
RORTEC

801 S. Illinois Ave.
Oak Ridge, TN 37830
2:09:50PM 10/21/2013

Analysis Date: 10/21/2013 2:09:42PM
Calibration Type: Energy And Efficiency

ECalibration: SOURCE 189_10.21.13 (#8)
D tion:

certificate ID: A8 RSO#189
Drepared by: IPL

)escription:

Calibration

Source Info

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
.cquisition Start Date: 10/21/2013 1:34:04PM

ive Time: 35.00 min.
teal Time: 35.09 min.

-fficiency Calibration Name: SOURCE 189_10.21.13

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.23% +/- 0.12% TPU(2 sigma)

0 T,, , ,

.-- 1 -- 21 41 61 81. -(I W ~ 1 1 '1' 191- '"2 1 --- 251-
channels

lim q1 I qA4 '474 Afi Aq4I AMI ACM

lethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nucfde
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140
176

249

4.40

4.78

5.49

100

153

210

152
190

270

6,721.00
218,016.00

34,624.00

192.03

6,229.03

989.26

77 lO/ZJ//-)
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AlphaVision v5.3
knalyst: ORTEC

)etector: 13a

£ *ph-Se o cop Calirto Reor ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
2:46:18PM 10/21/2013

Erit Calibration: SOURCE 190A_10.21.13 (#9)
D61rption:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

Calibration

Source Info

Analysis Date: 10/21/2013 2:45:56PM

Calibration Type: Energy And Efficiency

Certification Date: 10/15/2013 10:00:00AM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 2:10:16PM

.ive Time: 35.00 min.

Real Time: 35.01 min.

Efficiency Calibration Name: SOURCE 190A_10.21.13,

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.69% +1- 0.32% TPU(2 sigma)

r 1-u- r6400

6000

5600

5200

4800

4400

4000

3600

t

w ---- vaa

32OU

2000

1600

1200

800

. .400
0-

LI-234

Am.r241

tU1235 I -

4. 4

-~ - - - - a - a
~d Ad ~4 04 4l 3 ~ ens and arep. uj i~i ip. ~a ~.i .~i ...oi .i.. ~x.i ~:I iui ~43I qgj -'~-

channels

iethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI ROI Gross
Start End ros

Channel Channel Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

1,155.00

32,933.00

7,807.00

33.00

940.94

223.06

Tv' oZ)/
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Schofield Barracks
FINAL Effluent Sampling Report During Training Exercise Using High Explosive Rounds

Case Narrative -1402169



*ALS Enuironmental

Isotopic Uranium
Case Narrative

Cabrera Services, Inc
Schofield Barracks - 08-3123.00

Work Order Number: 1402169

1. This report consists of the analytical results and supporting documentation for 20 filter samples
received by ALS on 2/14/2014.

2. These samples were prepared according to the current revisions of SOP 773 and SOP 778.

. 3. The samples were analyzed for the presence of isotopic uranium according to the current
revision of SOP 714. The analyses were completed on 2/21/2014.

4. The isotopic analysis results for these samples are reported on an 'As Received' basis in units of
pCi/mL.

5. Due to insufficient sample volume, a laboratory control sample duplicate (LCSD) was prepared in
lieu of a prep batch duplicate.

6. This analytical method quantifies U-235 alpha activity in a specific region of interest
corresponding to emission energies between those of U-234 and U-238. A potential limitation of
this method is that measurable amounts of U-234 in the sample may cause a small amount of
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the
boundary between the two regions. To minimize the potential for a high bias in the U-235
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy
region. An 85.1% abundance correction has been made to the final U-235 results.

7. The magnitude of the negative U-235 activity for sample 1402169-18 is greater than the 2 sigma
TPU. The analyst's review of the data does not indicate a problem with the instrument data or
the subsequent reporting systems. The data quality is not believed to be affected and the results
are submitted without qualification. Under typical conditions, where background level sample
data is normally distributed and analyzed by paired observations, this event is likely to occur at
least 2.5% of the time.

1 of 128



A
8. No further anomalous situations were encountered during the preparation or analysis of these

samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

s;rad ShS-aeffe r- i40-Radiochemistry Prjm'ai•V_{ •eviewer

2/25/14
Date

02/26/14
Date
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CHAIN OF CUSTODY
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ALS Environmental -- FC

Sample Number(s) Cross-Reference Table

OrderNum: 1402169
Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks
Client Project Number: 08-3123.00

Client P0 Number: 12-3541

Client Sample
Number

I

SBHF14-069-ST03-AS-HF

SBHF14-070-ST04-AS-HF

SBHF14-071-ST05-AS-HF

SBHF14-072-ST06-AS-HF

SBHF14-073-ST07-AS-HF

SBHF14-074-ST08-AS-HF

SBHF14-075-ST09-AS-HF

SBHF14-076-ST10-AS-HF. SBHF14-077-ST1 1-AS-HF

SBHF14-056-ST01-AS-HF

SBHF14-057-ST02-AS-HF

SBHF14-058-ST03-AS-HF

SBHF14-059-ST04-AS-HF

SBHF14-060-ST05-AS-HF

SBHF14-061-ST06-AS-HF

SBHF14-062-ST07-AS-HF

SBHF14-063-ST08-AS-HF

SBHF14-064-ST09-AS-HF

SBHF14-065-ST10-AS-HF

SBHF14-066-ST1 1-AS-HF

Lab Sample
Number

1402169-1

1402169-2

1402169-3

1402169-4

1402169-5

1402169-6

1402169-7

1402169-8

1402169-9

1402169-10

1402169-11

1402169-12

1402169-13

1402169-14

1402169-15

1402169-16

1402169-17

1402169-18

1402169-19

1402169-20

I COC Number I Matrix
FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

FILTER

Date
Collected

10-Feb-14

10-Feb-14

10-Feb-14

10-Feb-14

10-Feb-14

10-Feb-14

10-Feb-14

10-Feb-14

10-Feb-14

09-Feb-14

09-Feb-14

09-Feb-14

09-Feb-14

09-Feb-14

09-Feb-14

09-Feb-14

09-Feb-14

09-Feb-14

09-Feb-14

09-Feb-14

Time
Collected

13:36

13:26

13:18

13:14

13:11

13:08

13:03

13:00

12:58

14:53

14:55

15:49

14:56

14:59

15:42

15:36

15:34

15:31

15:28

15:24

I

Page 1 of 1 ALS Environmental -- FC
LtMS Version: 6.695

Date Printed: Tuesday, February 25, 2014
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ALS Laboratory Group ain.of-Custody WORKORDER
225 Commerce Drive, Fort Collins. Colorado W0524 11111TIEOO••

TP: (800)443-1511 PH: (1970)450-1511 FXz (070))420-1522 Fom 202r

2~5Comers r~, PrtColin, olrid 8E2 Stephen Owe DATE 2110/2014 PAG Of

PROJECT NAME Schofield Barracks SITE ID Schofield Barracks TURNAROUND 30 days ;ISPOSAL or Return to Client

PROJECT N. 08-3123.00 EDO FORMAT n/a

Task310 PURCHASE ORDER 12-3541

COMPANY NAME Cabrera, Services WILL TO COMPANY Cabrera Servces

8END REPORT TO Mike Winters INV|C!t ATl TO Accounts Payable

ADDRESS 2318 Bolger Ave ADDRESS 473 Silver Lane

CITY I STATE I ZIP Spring Hill, FL 34609 CITY /STATE IZIP East Hartford, CT 08108
PHONE 352-610-2150 PHONE 860-569-0M9 ..

FAX W/e FAX Wea

E,4WLU mwint(zýrs @ca._brera s errice, s.co m E-MAIL n/E I

SampletSart Time Stop Time Run Time Flow Rat.

Lab 10 Field ID Matrix Date Tim (Mn) (CM Z

SBHF 14-069-ST03-AS-HF F 2/10/2014 8:24 13:36 312 10 x _

SBHFI14-070-ST04-AS-HF F 2110/2014 8:15 13:26 311 10 x _

SBHF14-071-ST05-AS-HF F 2/10/2014 8:11 13:18 307 10 X _

SSHFI4-072-ST06-AS-HF F 2/1012014 8:05 13:14 309 10 x _ _

SBHF14-073-STO7-AS-HF F 2/10/2014 8:03 13:11 308 10 x
SB-Fl4-074-STO8AS-HF F 2/10/2014 7:58 13:08 310 10 X _ _

SBHF 1 4-075-ST09-AS-HF F 2/10/2014 7:53 13:03 310 10 x
SBHF14-076-STIO-AS-HF F 2/10/2014 7:49 13.00 311 10 xSBHFI14-075-ST09-AS-.HF F 211012014 7:43 12:58 312 10 X __

SEIHIF14,,077-ST' I I-AS-HF F 2/10/2014 7:46 12:58 312 10 X I

T I

Time Zonq (Circle). ESTT ST ( Matrl. Ooll S-soll NS = non-sol solid W = water L - liquid E extract F - filer

For metals or anions, please detail analytes below. SIGNATURE PRINTED NAME DATE TIME

Comets: C 2/10/2014 15:30

Volumes provided In fe: resutts requested In units of uCimfi LEV-L 11 (Strdi OC) RECEIVED Y Pat Horkman 2110/2014 15:31

MDC IS IE-IS5 uClVMl: see previously provided wotrk plan tor other M0Os LEVPL Ill (Std CC .ftu)

__LEVE;L V(SIdQC~tre EEIEbY(
Sag of blank unused filters Included for CIC sample purposes COE yxSL
Preserve half of each sample for re-analy"aWifollow up testing _____.____

Pmrewsevlve Key. I-140 2-HNO3 3,.H2SO4 4-NaOH 5-NaHSO4 7-Other 8-4 degrees C 9-5035 RECEIVED SY

-f1- *
1 '4



ALS Laboratory Group Iain-of-Custody woIKoRoER

225 Commerce Orlve, Fort Collins. Colorado W524 i OTBD 0 C L W
TF. (800)443-1611 PH: (970)490.1511 FX: (970)4*01-22 FA o202rB

LSAIER Jon A Cote DATE 2/9/2014 PAGE 1 of I

PROJECT NAME Schofield Barracks ITE ID Schofield Barracks TURNAROUND 30 days DISPOSAL (By" o

PROJECT No. 08-3123.00 EDD FORMAT nEa

Task 310 PURCHASE ORDER 12-3541

COMPANY NAME Cabrera Services BILL TO COMPANY Cabrera Services

SEND REPORT TO Mike Winters INVOICE ATTN TO Accounts Payable

ADDRESS 2318 Bolger Ave ADDRESS 473 Silver Lane

CITY STATE IZIP Spring Hill, FL 34S09 CITY I STATE ' ZIP East Hartford, CT 06108

PHONE 352-610-2150 PHONE 860-569-0095

FAX n/a FAX n/a

E-MAIL mwintr stcat r p.sArvicescorn E.MAIL n/a

Lab ID Field ID Matrix Sample Sart rime StopTime Run Time Flow Rats •
Date (Mmin) -(CFM)

SBHF14O56-ST01-AS-HF F 2/912014 7:14 14:53 459 10 X

SBHF14.057-ST02-AS-HF" F 2/9/2014 7:17 14:55 458 10 X

fTme Zone (CMrcle): EST CST MST - Matrbc 0 oil S sod NS = nor-soil solid W = water L = liquid f eXtrct F filter

For metals or anions, please detail analyteE below. SIGNATURE PRINTED NAME DATE TIME

Comments: €C PACKA0E (alk bdO) REUJon•ACot 21912014 16:00

volumes provided in fto results requested in units of uCi ml LEVEL H (RaiehrdOC) Pat Horkman 2/9/2014 16:01

MDC is IE15-1 LI~mI: 9. previously provided work plan for other M005s LEVEL III (SkW CC - ferns) By__X_1___

8ag of blank unused filters Included for CC sample purposes x L (61W + RECEI VED•y

Preterve helf of each sample for re-analyslafollow up tetng RELINQUISHED

Pre•s•ertivs Key. 1-MCI 2-HN03 3-H2304 4-N90H 5-NaHSO4 7-Oter 8-4 degrees C 9-5035 RECEIVED BY

0,

-3



SALS Laboratory Group

225 Commerce Dr1ve, Fort Collins, Colorado 80524

"ST : (00)443-1511 
PMt (970)490 "1511 F•: (970) 400-1522

Sain-of-Custody
WORKOROER

" TSo iqOoL~
Form 22ril

I 4
SAMPLER Stephan Owe DATE 2W9/2014 PAGE I Of 1

PROJECT NAME Schofield Barracks SITE 10 Schofield Barracks TURNAROUND 30 days OISPOSAL I(yLag or Return to Client

PROJECT No. 08-3123.00 EDO FORMAT rJ"

Task310 PUIRCHASEOROER 12-3541

COMPANY NAME Cabrera Services SILL TO COMPANY Cabrera Services

SEND REPORT TO Mike Winters INVOICE ATTN TO Accounts Payable

ADDRESS 2318 Bolger Ave ADORES 473 Silver Lane

CITY I STATE I ZIP Spring Hill, FL 34609 CITY I STATE 1ZIP East Hartford, CT 06108

PHONE 352-610-2150 PHONE 880-569-0095

FAX n/a FAX npi

E-MAIL mwvntkii_ a-rera OOPO.2c_.COm E-MAL n/a

Sample Sart Time Stop Time Run Time Flow RobLa-iD Date "on) jCF

SBHF14-058-ST03-AS-HF F 2/9/2014 8.21 15:49 448 10 X

SBHF14-059-ST04-AS-HF F 2/9/2014 7:13 14:56 463 10 X

'4 ) SBHF14-060-ST05-AS-HF F 2/9/2014 8.09 14:59 410 10 X

SSBHF14-061-ST06-AS-HF F 2/9/2014 7:54 15:42 468 10 X

(1 SBHF14-062.ST07-AS-HP F 2/9/2014 7:50 15:36 466 10 X

f. SBHF14-063-ST08-AS-HF F 2/9/2014 7:46 15:34 468 10 X

rv SBHF14.064-ST09-AS-HF F 2/9/2014 7:40 15:31 471 10 X

SBHFI14-065-ST1O-AS-HF F 219/2014 7:35 15:28 473 10 X

0 ) SBHF14-066-ST11-AS-HF F 2/9/2014 7:31 15:24 473 10 X

'rime Zone (Clrcie): EST CST MST Q Matrs 0 l ol S -= soil NS anon-soll solid W - water L liquid e= extract F - filter

For metals or anions, please detail analytes below. SIGNATURE PRINTED NAME DATE TIME
C nQCACKAGE 01leh:ck bIl RELINQUISH ED

Comments: By Stephan Owe 2/9=2014 16:30

Volumes provided In fe; results requested In units of uCrml LEVEL II (Stindard QC) RECEIVED BY Pat Horkman 2/912014 16:31

MOC to 1E-i5 uCimi; see previously provided work plan for other MQOCs LEVEL il (StdQC ai +way 4m )

LEVEL IV IStl QCC, forms RECEIVED BY b j.'t iQ IBPO of blank KnuWe- t -h l er-e N i-ludw for QC sa7Ople purposes X 8- w date)re C., _ R Y
Preserve halt of eac sample for re-analysis/ffollow up testing By

lPre"I'vallive Key:. I-HCI 2-HN03 3-H2SO4 4-N&OH 5-NaHS04 7-Othw• 8-4 degrees C 9-5W3 7RECEIVI.D By

-J
0

00



A ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: 0-A6 a~ r A Workorder No: 14 0 )-- I 4'I
Project Manager:. L-5 Initials: CA)-T Date:-,'ý-) q- 14

1. Does this project require any special handling in addition to standard ALS procedures? YES ( NO)
2 Are custody seats on shipping containers intact? ONE• YES NO
3. Are Custody seals on sample containers intact? ONE, YES NO

4. Is there a COC (Chain-of-Custody) present or other representative documents? Y NO
s. Are the COC and bottle labels complete and legible? YES NO

6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. of I N

containers, matrix, requested analyses, etc.)

7. Were airbills / shipping documents present and/or removable? DROP OFF ýE NO

S. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) N YES: NO

9. Are all aqueous non-preserved samples pH 4-9? YESI NO
lo. Is there sufficient sample for the requested analyses? ES NO

11. Were all samples placed in the proper containers for the requested analyses? ,Ej NO

12. Are all samples within holding times for the requested analyses? 6 NO

'3. Were all sample containers received intact? (not broken or leaking, etc.) __, NO

14. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) YES NO
headspace free? Size of bubble: _ < green pea > green pea . _

is. Do any water samples contain sediment? Amount N

Amount of sediment: _ _dusting moderate heavy r ' YES

16. Were the samples shipped on ice? - YES 0
l. Were cooler te tures measured at 0.1-6.0°C? n..l: #2 #4 SAD YES ION

Cooler #: I _

Temperature (QC): A _ __

No. of custody seals on cooler: )
External ARJhr reading: _k

71 Background gR/hr reading: j
L Wae extenal ;pnRr readings 9 two thme backround and within DOT accptancc criteria? NO /NA (If no, sac Form 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE. EXCEPT #1 AND #16.

If applicable, was the client contacted? YES / NO / NA Contact: _ _/_ _ Datelflmte: _____

. Project Manager Signature / Date:

Form 201 r24.xls (06/04/2012)

////t- 9-11411
/ I'V/ •"

*IR Gun #2 Oakton, SN 29922500201-0068
*IR Gun #4: Oakton. SN 2372220101-0002

Page I of_.I
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0 is
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

0
Client Project Name:

Client Project Number:

Laboratory Name:

Schofield Barracks

08-3123.00

ALS Environmental - FC

Page: 1 of 7

Reported on: Tuesday, February 25, 2014

2:46:34 PM

PAl Work Order: 1402169

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402169-1 SBHF14-069-ST03-AS-HF Sample U-234 7.1E-16 +/- 4.7E-16 1.9E-16 uCi/ml FILTER AS140215-5 2/20/2014

1402169-1 SBHF14-069-ST03-AS-HF Sample U-235 OE+00 +/-4.1E-16 6.2E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-1 SBHF14-069-ST03-AS-HF Sample U-238 2.1E-16 +/- 3.5E-16 5.3E-16 uCi/ml FILTER AS140215-5 2120/2014 U

1402169-2 SBHF14-070-ST04-AS-HF Sample U-234 3.8E-16 +/- 3.2E-16 1.7E-16 uCi/ml FILTER AS140215-5 2/20/2014

1402169-2 SBHF14-070-ST04-AS-HF Sample U-235 1.5E-16 +/- 3.7E-16 2E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-2 SBHF14-070-ST04-AS-HF Sample U-238 1.9E-16 +/- 3.4E-16 5.9E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-3 SBHF14-071-ST05-AS-HF Sample U-234 OE+00 +/- 2.6E-16 5.3E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-3 SBHF14-071-ST05-AS-HF Sample U-235 1E-16 +/- 2.3E-16 1.3E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-3 SBHF14-071-ST05-AS-HF Sample U-238 8E-17 +/- 2E-16 3.8E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

Comments:

Data Package ID: UR1402169-1

QuallferslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

ate Printed: Tuesday, February 25, 2014

00

ALS Environmental -- FC
LIMS Version: 6.695
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0 eIsotopic Uranium By Alpha Spectroscopy Sample Results Summary 0
Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Page: 2 of 7

Reported on: Tuesday, February 25, 2014

2:46:34 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402169-4 SBHF14-072-ST06-AS-HF Sample U-234 2.1E-16 +/- 2E-16 1.1E-16 uCi/ml FILTER AS140215-5 2/20/2014

1402169-4 SBHF14-072-ST06-AS-HF Sample U-235 -1E-16 +/- 2.4E-16 4.5E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-4 SBHF14-072-ST06-AS-HF Sample U-238 2.5E-16 +/- 2E-16 1.1E-16 uCi/ml FILTER AS140215-5 2/20/2014 LT

1402169-5 SBHF14-073-ST07-AS-HF Sample U-234 4.1E-16 +/- 3E-16 1.4E-16 uCi/ml FILTER AS140215-5 2/20/2014

1402169-5 SBHF14-073-ST07-AS-HF Sample U-235 6E-17 +/- 2.9E-16 1.6E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-5 SBHF14-073-ST07-AS-HF Sample U-238 3.1E-16 +/- 2.5E-16 1.4E-16 uCi/ml FILTER AS140215-5 2/20/2014 LT

1402169-6 SBHF14-074-ST08-AS-HF Sample U-234 3,4E-16 +/- 3E-16 3.6E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-6 SBHF14-074-ST08-AS-HF Sample U-235 -6E-17 +/- 2.8E-16 5.4E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-6 SBHF14-074-ST08-AS-HF Sample U-238 1.5E-16 +/- 2.4E-16 1.3E-16 uCi/ml FILTER AS140215-5 2/20/2014 LT

Comments:

Data Package ID: UR1402169-1

Quallflers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

91te Printed: Tuesday, February 25, 2014
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ALS Environmental -- FC
LIMS Version: 6.695
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0 0
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Page: 3 of 7

Reported on: Tuesday, February 25, 2014

2:46:34 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402169-7 SBHF14-075-ST09-AS-HF Sample U-234 1.9E-16 +/- 1.9E-16 1E-16 uCi/ml FILTER AS140215-5 2/20/2114

1402169-7 SBHF14-075-ST09-AS-HF Sample U-235 9E-17 +/- 2.2E-16 3.3E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-7 SBHF14-075-ST09-AS-HF Sample U-238 2.3E-16 +/- 2.2E-16 2.8E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-8 SBHF14-076-ST10-AS-HF Sample U-234 2.5E-16 +/- 2.7E-16 3.7E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-8 SBHF14-076-ST10-AS-HF Sample U-235 1.2E-16 +/- 2.9E-16 4.4E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-8 SBHF14-076-ST1O-AS-HF Sample U-238 1.5E-16 +/- 3.1E-16 5.5E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-9 SBHF14-077-ST11-AS-HF Sample U-234 3.9E-16 +/- 4.5E-16 6.9E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-9 SBHF14-077-ST11-AS-HF Sample U-235 2.3E-16 +/- 3.7E-16 2.1E-16 uCi/ml FILTER AS140215-5 2/20/2014

1402169-9 SBHF14-077-ST11-AS-HF Sample U-238 3.2E-16 +/- 3.2E-16 1.7E-16 uCi/ml FILTER AS140215-5 2/20/2014 LT

Comments:

Data Package ID: UR1402169-1

QuallflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

I

Vte Printed: Tuesday, February 25, 2014
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ALS Environmental -- FC
LIMS Version: 6.695
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0 0
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Page: 4 of 7

Reported on: Tuesday, February 25, 2014

2:46:34 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402169-10 SBHF14-056-STO1-AS-HF Sample U-234 1.4E-16 +/- 2.3E-16 1.3E-16 uCi/ml FILTER AS140215-5 2/20/2014

1402169-10 SBHF14-056-STO1-AS-HF Sample U-235 6E-17 +/- 2.7E-16 1.5E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-10 SBHF14-056-ST01-AS-HF Sample U-238 5E-17 +/- 2.3E-16 4.4E-16 uCt/ml FILTER AS140215-5 2/20/2014 U

1402169-11 SBHF14-057-ST02-AS-HF Sample U-234 1.6E-16 +/- 1.4E-16 7E-17 uCi/ml FILTER AS140215-5 2/20/2014

1402169-11 SBHF14-057-ST02-AS-HF Sample U-235 3E-17 +/- 1.6E-16 3E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-11 SBHF14-057-ST02-AS-HF Sample U-238 1.6E-16 +/- 1.6E-16 2E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-12 SBHF14-058-ST03-AS-HF Sample. U-234 2.4E-16 +/- 1.7E-16 7E-17 uCi/ml FILTER AS140215-5 2/20/2014

1402169-12 SBHF14-058-ST03-AS-HF Sample U-235 6E-17 +/- 1.6E-16 9E-17 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-12 SBHF14-058-ST03-AS-HF Sample U-238 5E-17 +/- 1.5E-16 2.9E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

Comments:

Data Package ID: UR1402169-1

QuatflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

te Printed: Tuesday, February 25, 2014
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ALS Environmental -- FC
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0 0
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks

Client Project Number: 08-3123.00

Laboratory Name: ALS Environmental - FC

PAl Work Order: 1402169

Page: 5 of 7

Reported on: Tuesday, February 25, 2014
2:46:34 PM

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402169-13 SBHF14-059-ST04-AS-HF Sample U-234 1.2E-16 +/- 2E-16 3E-16 uCi/mi FILTER AS140215-5 2/20/2014 U

1402169-13 SBHF14-059-ST04-AS-HF Sample U-235 0E+00 +/- 2.4E-16 3.6E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-13 SBHF14-059-ST04-AS-HF Sample U-238 4E-17 +/- 2.5E-16 5E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-14 SBHF14-060-ST05-AS-HF Sample U-234 2.6E-16 +/- 3.5E-16 5.7E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-14 SBHF14-060-ST05-AS-HF Sample U-235 -1E-16 +/- 2.5E-16 5.5E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-14 SBHF14-060-ST05-AS-HF Sample U-238 OE+00 +/- 2.1E-16 4.6E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-15 SBHF14-061-ST06-AS-HF Sample U-234 1E-16 +/- 2E-16 3.5E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-15 SBHF14-061-ST06-AS-HF Sample U-235 0E+00 +/- 1.9E-16 2.8E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-15 SBHF14-061-ST06-AS-HF Sample U-238 3E-17 +/- 1.6E-16 2.4E-16 uCi/mi FILTER AS140215-5 2/20/2014 U

Comments:

Data Package ID: UR1402169-1

QualifiersiFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Mield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

te Printed: Tuesday, February 25, 2014
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0 0
Isotopic Uranium By Alpha Spectroscopy Sample Results Summary

Client Name: Cabrera Services, Inc.

0
Client Project Name:

Client Project Number:

Laboratory Name:

Schofield Barracks

08-3123.00

ALS Environmental -- FC

Page: 6 of 7

Reported on: Tuesday, February 25, 2014

2:46:35 PM

PAl Work Order: 1402169

Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402169-16 SBHF14-062-ST07-AS-HF Sample U-234 1.4E-16 +/- 3.1E-16 5.5E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-16 SBHF14-062-ST07-AS-HF Sample U-235 4E-17 +/- 2E-16 3.8E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-16 SBHF14-062-ST07-AS-HF Sample U-238 1.7E-16 +/- 1.9E-16 2.6E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-17 SBHF14-063-ST08-AS-HF Sample U-234 7E-17 +/- 3.3E-16 6.2E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-17 SBHF14-063-ST08-AS-HF Sample U-235 0E+00 +/- 2E-16 4.5E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-17 SBHF14-063-ST08-AS-HF Sample U-238 1.1E-16 +/- 1.9E-16 3.3E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-18 SBHF14-064-ST09-AS-HF Sample U-234 2.3E-16 +/- 3.1E-16 5.1E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-18 SBHF14-064-ST09-AS-HF Sample U-235 -2.1E-16 +/- 1.8E-16 4.7E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-18 SBHF14-064-ST09-AS-HF Sample U-238 1E-16 +/- 1.6E-16 2.7E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

Comments:

Data Package ID: UR1402169-1

QualiflerslFlags: Abbreviations:

U - Result is less than the sample specific MDC. TPU -Total Propagated Uncertainty

LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits. BDL - Below Detection Limit

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

te Printed: Tuesday, February 25, 2014
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary
Client Name: Cabrera Services, Inc.

Client Project Name: Schofield Barracks Page: 7of7

Client Project Number: 08-3123.00 Reported on: Tuesday, February 25, 2014

Laboratory Name: ALS Environmental -- FC 2:46:35 PM

PAl Work Order: 1402169

Lab Client Sample ID Sample Nuclide Result +1- 2 s TPU MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

1402169-19 SBHF14-065-ST10-AS-HF Sample U-234 2.3E-16 +/- 3.1E-16 5E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-19 SBHF14-065-ST10-AS-HF Sample U-235 1E-16 +/- 1.7E-16 2.5E-16 uCi/mI FILTER AS140215-5 2/20/2014 U

1402169-19 SBHF14-065-ST10-AS-HF Sample U-238 2.3E-16 +1- 2.5E-16 3.8E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-20 SBHF14-066-ST11-AS-HF Sample U-234 1.98E-15 +/- 6.2E-16 3.8E-16 uCi/mil FILTER AS140215-5 2/20/2014

1402169-20 SBHF14-066-ST11-AS-HF Sample U-235 4E-17 +/- 1.8E-16 2.8E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

1402169-20 SBHF14-066-ST11-AS-HF Sample U-238 -3E-17 +/- 1.9E-16 4.2E-16 uCi/ml FILTER AS140215-5 2/20/2014 U

Comments:

Data Package ID: UR1402169-1

QuallflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

Comets
Rite Printed: Tuesday, February 25, 2014

1-fJ

ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Method Blank Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-5MMB Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 55600000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-5UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 20-Feb-14

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.3E-16 +/- 4.1E-16 7E-16 U

15117-96-1 U-235 5E-17 +/-2.2E-16 3.4E-16 U

7440-61-1 U-238 OE+00 +/- 2.2E-16 4.7E-16 1E-15 U

Comments:

QuallflerslFlags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

M - Requested MDC not met.

B - Analyte concentration greater thain MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.. Data Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Method Blank Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-5PMB Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 55600000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-5UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes
Date Analyzed: 20-Feb-1 4

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3E-16 +/- 3.9E-16 6.3E-16 U

15117-96-1 U-235 OE+00 +/-2.2E-16 4.1E-16 U

7440-61-1 U-238 4E-17 +/- 2.5E-16 5E-16 1E-15 U

Comments:

QualiflerslFlags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

M - Requested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

OD ata Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Laboratory Control Sample(s)

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-5LCS Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 55600000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-5UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 21 -Feb-1 4

CASNO Target MDC Spike Added % Rec Control Lab
Nuclide Results +/- 2s TPU Limits Qualifier

13966-29-5 U-234 3.99E-14 +/- 6.9E-15 7E-16 3.970E-14 100 82- 122 P

7440-61-1 U-238 4.18E-14 +/- 7.2E-15 5E-16 4.130E-14 101 82- 122 P

Comments:

QualiflerslFlags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 -The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: UR1402169-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

Laboratory Control Sample(s)

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Lab ID: AS140215-5LCSD Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 55600000 ml

Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Result Units: uCi/ml

Date Collected: 15-Feb-14 Run ID: AS140215-5UR File Name: Spectrum #1

Date Prepared: 15-Feb-14 Count Time: 1000 minutes

Date Analyzed: 21-Feb-14

CASNO Target MDC Spike Added % Rec Control Lab
Nuclide Results ÷/- 2s TPU Limits Qualifier

13966-29-5 U-234 4E-14 +/- 7.6E-15 7E-16 3.970E-14 101 82- 122 P

7440-61-1 U-238 4.02E-14 +/- 7.6E-15 5E-16 4.130E-14 97.4 82- 122 P

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

*Data Package ID: UR1402169-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 2 of 2
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

O Duplicate Sample Results (DER)

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

E Field ID: Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 55600000 ml

Lab IDI AS140215-5LCSD Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 15-Feb-14 Run ID: AS140215-5UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 21-Feb-14 File Name: Spectrum #1

Comments:

Duplicate Quallflers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

W - DER is greater than Warning Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

S Package ID: UR1402169-1

Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BOL - Below Detection Umit

NR - Not Reported

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 1
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12
Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-069-ST03-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 4.42E+07 ml

Lab ID: 1402169-1 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
- Date Collected: 10-Feb-14 Run ID: AS140215-5UR Moisture(%/o): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 7.1E-16 +/- 4.7E-16 1.9E-16

15117-96-1 U-235 OE+00 +/- 4.1E-16 6.2E-16 U

7440-61-1 U-238 2.1E-16 +/- 3.5E-16 5.3E-16 1E-15 U

Comments:

QuallflerslFlags:
U - Result is tess than' the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit. Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 1 of 20
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-070-ST04-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 4.40E+07 ml
Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received

Date Collected: 10-Feb-14 Run ID: AS140215-5UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml
Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.8E-16 +/- 3.2E-16 1.7E-16

15117-96-1 U-235 1.5E-16 +/- 3.7E-16 2E-16 U

7440-61-1 U-238 1.9E-16 +/- 3.4E-16 5.9E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is tess than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than thre reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPu - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit. Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-071-ST05-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 4.34E+07 ml

Lab ID: 1402169-3 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 10-Feb-14 Run ID: AS140215-5UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 OE+00 +/- 2.6E-16 5.3E-16 U

15117-96-1 U-235 1E-16 +/- 2.3E-16 1.3E-16 U

7440-61-1 U-238 8E-17 +/- 2E-16 3.8E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

S& Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

1 Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-072-ST06-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 4.38E+07 ml

Lab ID: 1402169-4 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 10-Feb-14 Run ID: AS140215-5UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.1 E-16 +/- 2E-16 1.1E-16

15117-96-1 U-235 -1E-16 +/- 2.4E-16 4.5E-16 U

7440-61-1 U-238 2.5E-16 +/- 2E-16 1.1E-16 1E-15 LT

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Y~ield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is tess thsn Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

SPackage ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

*Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

E Field ID: SBHF14-073-ST07-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 4.36E+07 ml

Lab ID: 1402169-5 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 10-Feb-14 Run ID: AS140215-5UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 4.1E-16 +/- 3E-16 1.4E-16

15117-96-1 U-235 6E-17 +/- 2.9E-16 1.6E-16 U

7440-61-1 U-238 3.1E-16 +I- 2.5E-16 1.4E-16 1E-15 LT

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection LimitSPackage ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SB1HF14-074-ST08-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 4.39E+07 ml
LID: 1402169-6 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received

LabDate Collected: 10-Feb-14 Run ID: AS140215-5UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 3.4E-16 +/- 3E-16 3.6E-16 U

15117-96-1 U-235 -6E-17 +/- 2.8E-16 5.4E-16 U

7440-61-1 U-238 1.5E-16 +/- 2.4E-16 1.3E-16 1E-15 LT

Comments:

Qualifiers/liags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

* Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-075-ST09-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 4.39E+07 ml

Lab ID: 1402169-7 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 10-Feb-14 Run ID: AS140215-5UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.9E-16 +/- 1.9E-16 1E-16

15117-96-1 U-235 9E-17 +/- 2.2E-16 3.3E-16 U

7440-61-1 U-238 2.3E-16 +/- 2.2E-16 2.8E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Delectable Concentration

BDL - Below Detection Limit

B Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-076-ST10-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 4.40E+07 ml

Lab ID: 1402169-8 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 10-Feb-14 Run ID: AS140215-5UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.5E-16 +/- 2.7E-16 3.7E-16 U

15117-96-1 U-235 1.2E-16 +/- 2.9E-16 4.4E-16 U

7440-61-1 U-238 1.5E-16 +/- 3.1E-16 5.5E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.Pckage ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 8 of 20

32 of 128



Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-077-ST11-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 4.42E+07 ml

Lab ID: 1402169-9 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 10-Feb-14 Run ID: AS140215-5UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml
Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier

MDC

13966-29-5 U-234 3.9E-16 +/- 4.5E-16 6.9E-16 U

15117-96-1 U-235 2.3E-16 +/- 3.7E-16 2.1E-16

7440-61-1 U-238 3.2E-16 +/- 3.2E-16 1.7E-16 1E-15 LT

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDc.

Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDc.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit.Pckage ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-056-ST01-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 6.50E+07 ml

Lab ID: 1402169-10 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier

MDC
13966-29-5 U-234 1.4E-16 +/- 2.3E-16 1.3E-16

15117-96-1 U-235 6E-17 +/- 2.7E-16 1.5E-16 U

7440-61-1 U-238 5E-17 +/- 2.3E-16 4.4E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sampte specific MDC.

Yl - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPu - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.s Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 10 of 20

34 of 128



Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12
Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-057-ST02-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 6.50E+07 ml

Lab ID: 1402169-11 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi
Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.6E-16 +/- 1.4E-16 7E-17

15117-96-1 U-235 3E-17 +/- 1.6E-16 3E-16 U

7440-61-1 U-238 1.6E-16 +/- 1.6E-16 2E-16 1E-15 U

Comments:

QualiflerslFlags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield isin control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sampte specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit. Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

[ Field ID: SBHF14-058-ST03-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 6.35E+07 ml

Lab ID: 1402169-12 Prep SOP: PAl 778 Rev 14 QCBatchtD: AS140215-5-1 Prep Basis: As Received
Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml
Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.4E-16 +/- 1.7E-16 7E-17

15117-96-1 U-235 6E-17 +/- 1.6E-16 9E-17 U

7440-61-1 U-238 5E-17 +/- 1.5E-16 2.9E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the ssmple specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Qusntitative Yield is sssumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activty is greater than the reported MDC.

M - The requested MDC was not met.

Abbre-viations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.s Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-059-ST04-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 6.55E+07 ml

Lab ID: 1402169-13 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.2E-16 +/- 2E-16 3E-16 U

15117-96-1 U-235 OE+00 +/- 2.4E-16 3.6E-16 U

7440-61-1 U-238 4E-17 +/- 2.5E-16 5E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is tess than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDc was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

S Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-060-ST05-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 5.80E+07 ml

Lab ID: 1402169-14 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(°/a): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml
Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.6E-16 +/- 3.5E-16 5.7E-16 U

15117-96-1 U-235 -1E-16 +/- 2.5E-16 5.5E-16 U

7440-61-1 U-238 OE+00 +/- 2.1E-16 4.6E-16 1E-15 U

Comments:

Qualifiers/lFags:
U - Result is less than the sample specific MDC.

Y1 - Chemicat Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default timits.

LT - Result is less than Requested MDC, greater than sample specific MDc.
M3 - The requested MDC was not met, but the reported

activty is greater than the reported MDC.
M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MD6 - Minimum Detectable Concentration

BDL - Below Detection Limit. Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results
Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-061-ST06-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 6.65E+07 ml

Lab ID: 1402169-15 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1E-16 +/- 2E-16 3.5E-16 U

15117-96-1 U-235 OE+00 +/- 1.9E-16 2.8E-16 U

7440-61-1 U-238 3E-17 +/- 1.6E-16 2.4E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met. but the reported
activty is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total propagated Uncertainty

MDC - Minimum Delectable Concentration

BDL - Below Detection Limit. Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12
Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-062-ST07-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 6.60E+07 ml

Lab ID: '1402169-16 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
- Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.4E-16 +/- 3.1E-16 5.5E-16 U

15117-96-1 U-235 4E-17 +/- 2E-16 3.8E-16 U

7440-61-1 U-238 1.7E-16 +/- 1.9E-16 2.6E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activty is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12
Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-063-ST08-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 6.65E+07 ml

Lab ID: 1402169-17 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/ml

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 7E-17 +/- 3.3E-16 6.2E-16 U

15117-96-1 U-235 OE+00 +/- 2E-16 4.5E-16 U

7440-61-1 U-238 1.1E-16 +/- 1.9E-16 3.3E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

S Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

*Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-064-ST09-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 6.65E+07 ml

Lab ID: 1402169-18 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(%): NA
Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mi

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +1- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.3E-16 +/- 3.1E-16 5.1E-16 U

15117-96-1 U-235 -2.1E-16 +/- 1.8E-16 4.7E-16 U

7440-61-1 U-238 1E-16 +/- 1.6E-16 2.7E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit. Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-065-ST1O-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 6.70E+07 ml

Lab ID: 1402169-19 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Lab.ID..4021.9-19- Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 2.3E-16 +/- 3.1E-16 5E-16 U

15117-96-1 U-235 1E-16 +/- 1.7E-16 2.5E-16 U

7440-61-1 U-238 2.3E-16 +/- 2.5E-16 3.8E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control atl100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported M DC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - B~elow Detection Limit. Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 12

* Sample Results

Lab Name: ALS Environmental - FC

Work Order Number: 1402169

Client Name: Cabrera Services, Inc.

ClientProject ID: Schofield Barracks 08-3123.00

Field ID: SBHF14-066-ST11-AS-HF Sample Matrix: FILTER Prep Batch: AS140215-5 Final Aliquot: 6.70E+07 ml

Lab ID: 1402169-20 Prep SOP: PAl 778 Rev 14 QCBatchlD: AS140215-5-1 Prep Basis: As Received
Date Collected: 09-Feb-14 Run ID: AS140215-5UR Moisture(%): NA

Date Prepared: 15-Feb-14 Count Time: 1000 minutes Result Units: uCi/mI

Date Analyzed: 20-Feb-14 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested Lab Qualifier
MDC

13966-29-5 U-234 1.98E-15 +/- 6.2E-16 3.8E-16

15117-96-1 U-235 4E-17 +/- 1.8E-16 2.8E-16 U

7440-61-1 U-238 -3E-17 +/- 1.9E-16 4.2E-16 1E-15 U

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed-

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit.Package ID: UR1402169-1

Date Printed: Tuesday, February 25, 2014 ALS Environmental -- FC
LIMS Version: 6.695

Page 20 of 20

44 of 128



Section 5

RAW DATA

0

45 of 128



0 Isotopic Uranium By Alpha Sppectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp AIq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/Time QCBatchID Date /lme Date/'ime %Moist. Analy AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 a TPU DecLev ReportBasis RPD Flags

1402169-1 LJ-232 2/10/2014 AS140215-5 NA NA FILTER 44200000 ri AlphaSpec2 AS140215-aUR 2/20/2014 676.000 30.83% 1000 2.24E-14 3E-16 uCi/ml NA
SMP Tracer 1:36:00 PM AS140215-5-1 NA NA NA 44200000 rd 81 Spectrum#i 2:51 PM 2.000 1000 46.4% 3.7E-15 NA As Received NA

1402169-1 U-234 2/10/2014 AS140215-5 NA NA FILTER 44200000 rn AlphaSpec2 AS140215-5UR 2/20/2014 10.000 30.83% 1000 7.1E-16 1.9E-16 uCi/ml NA

SMP Trg. Analyte 1:36:00 PM AS140215-5-1 NA NA NA 44200000 rn 81 SpectrumAll 2:51 PM 0.000 1000 46.4% 4.7E-16 NA As Received NA

1402169-1 U-23s 2/10/2014 AS140215-5 NA NA FILTER 44200000 rr AlphaSpec2 AS140215-5UR 2/20/2014 0.000 30.83% 1000 0E+00 6.2E-16 uCi/ml NA

SMP Trg. Analyte 1:36:00 PM AS140215-5-1 NA NA NA 44200000 rd 81 Spectrum#1 2:51 PM 1.000 1000 46.4% 4.1E-16 NA As Received NA U

1402169-1 U-238 2/10/2014 AS140215-5 NA NA FILTER 44200000 rn AJphaSpec2 AS140215-SUR 2/20/2014 3.000 30.83% 1000 2.1E-16 5.3E-16 uCi/ml NA

SMP Trg. Analyte 1:36:00 PM AS140215-5-1 NA NA NA 44200000 ml 81 Spectrum#1 2:51 PM 1.000 1000 46.4% 3.5E-16 NA As Received NA U

1402169-2 U-232 2/10/2014 AS140215-5 NA NA FILTER 44000000 ni AlphaSpec2 AS140215-5UR 2/20/2014 758.000 30.65% 1000 2.53E-14 3E-16 uCi/ml NA

SMP Tracer 1:26:00 PM AS140215-5-1 NA NA NA 44000000 rl 82 Spectrmi#1 2:51 PM 2.000 1000 52.3% 4.2E-15 NA As Received NA

1402169-2 U-234 2/10/2014 AS140215-5 NA NA FILTER 44000000 vi .AphaSpec2 AS140215-5UR 2/20/2014 6.000 30.65% 1000 3.8E-16 1.7E-16 uCi/ml NA
SMP Trg. Analyte 1:26:00 PM AS140215-5-1 NA NA NA 44000000 vi 82 Spectrum#l 2:51 PM 0.000 1000 52.3% 3.2E-16 NA As Received NA

1402169-2 U-235 2/10/2014 AS140215-5 NA NA FILTER 44000000 mi PlphaSpec2 AS140215-5UR 2/20/2014 2.000 30.65% 1000 1.5E-16 2E-16 uCi/ml NA
SMP Trg. Anavte 1:26:00 PM AS140215-5-1 NA NA NA 44000000 mi 82 Spectmm#1 2:51 PM 0.000 1000 52.3% 3.7E-16 NA As Received NA U

1402169-2 U-238 2/10/2014 AS140215-5 NA NA FILTER 44000000 ml AlphaSpec2 AS140215-SUR 2/20/2014 3.000 30.65% 1000 1.9E-16 5.9E-16 uCi/ml NA
SMP Trg. Anate 1:26:00 PM AS140215-5-1 NA NA NA 44000000 mi 82 Spectrum#1 2:51 PM 2.000 1000 52.3% 3.4E-16 NA As Received NA U

1402169-3 U-232 2110/2014 AS140215-5 NA NA FILTER 43400000 mi AJphaSpec2 AS140215-5uR 2/20/2014 1206.000 31.20% 1000 4.01E-14 2E-16 uCi/ml NA

SMP Tracer 1:18:00 PM AS140215-5-1 NA NA NA 43400000 nil 83 Spectrum#1 2:51 PM 1.000 1000 81.7% 6.4E-15 NA As Received NA

1402169-3 U-234 2/10/2014 AS140215-5 NA NA FILTER 43400000 n'i AlphaSpec2 AS140215-5UR 2/20/2014 0.000 31.20% 1000 0E+00 5.3E-16 uCi/ml NA

SMP Trg. Aa'tye 1:18:00 PM AS140215-5-1 NA NA NA 43400000 mi 83 Spectrum#1 2:51 PM 5.000 1000 81.7% 2.6E-16 NA As Received NA U

1402169-3 U-235 2/1012014 AS140215-5 NA NA FILTER 43400000 mi AlphaSpec2 AS140215-5UR 2/20/2014 2.000 31.20% 1000 1E-16 1.3E-16 uCi/ml NA
SMP Trg. Analyte 1:18:00 PM AS140215-5-1 NA NA NA 43400000 rnd 83 Spectrum#1 2:51 PM 0.000 1000 81.7% 2.3E-16 NA As Received NA U

Comments:

Data Package ID: UR1402169-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:
D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio
#l•tiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Zte Printed: Tuesday, February 25, 2014
cejGo
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LIMS Version: 6.695
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0 Isotopic Uranium By Alpha Speectroscopy Raw Data Report
Laboratory Name: ALS Environmental - FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp Alq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /oSpk. Reco
OC Type Type Date/Time QCBatchlD Date /Time Date/Time %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402169-3 u-238 2/10/2014 AS140215-5 NA NA FILTER 43400000 rrd AjphaSpec2 AS140215-5UR 2/20/2014 2.000 31.20% 1000 8E-17 3.8E-16 uCi/ml NA

SMP Trg. Analyte 1:18:00 PM AS140215-5-1 NA NA NA 43400000 rn 83 Spectwm#1 2:51 PM 2.000 1000 81.7% 2E-16 NA As Received NA U

1402169-4 U-232 2/10/2014 AS140215-5 NA NA FILTER 43800000 rn AJphaSpec2 AS140215-5UR 2/20/2014 1186.000 30.40% 1000 4.02E-14 3E-16 uCi/ml NA

SMP Tracer 1:14:00 PM AS140215-5-1 NA NA NA 43800000 lr 84 Spectrum#1 2:51 PM 2.000 1000 82.5% 6.4E-15 NA As Received NA

1402169-4 U-234 2/10/2014 AS140215-5 NA NA FILTER 43800000 rri AJphaSpec2 AS140215-SUR 2/20/2014 5.000 30.40% 1000 2.1E-16 1.1E-16 uCi/ml NA

SMP Trg. Analyte 1:14:00 PM AS140215-5-1 NA NA NA 43800000 rni 84 Spectrum#1 2:51 PM 0.000 1000 82.5% 2E-16 NA As Received NA

1402169-4 L-235 2/10/2014 AS140215-5 NA NA FILTER 43800000 rr AjphaSpec2 AS140215-SUR 2/20/2014 -2.000 30.40% 1000 -1E-16 4.5E-16 uCi/ml NA

SMP Trg. Analyte 1:14:00 PM AS140215-5-1 NA NA NA 43800000 rnr 84 Spectrum#1 2:51 PM 2.000 1000 82.5% 2.4E-16 NA As Received NA U

1402169-4 u-238 2/10/2014 A5140215-5 NA NA FILTER 43800000 ni AjphaSpec2 AS140215-5UR 2/20/2014 6.000 30.40% 1000 2.5E-16 1.1E-16 uCi/ml NA

SMP Trg. Analyte 1:14:00 PM AS140215-5-1 NA NA NA 43800000 ml 84 Spectrm#l 2:51 PM 0.000 1000 82.5% 2E-16 NA As Received NA LT

1402169-5 U-232 2110/2014 AS140215-5 NA NA FILTER 43600000 ml AphaSpec2 AS140215-5UR 2/20/2014 957.000 30.11% 1000 3.28E-14 3E-16 uCi/ml NA

SMP Tracer 1:11:00 PM AS140215-5-1 NA NA NA 43600000 ml 85 Spectrum#1 2:51 PM 1.000 1000 67.2% 5.3E-15 NA As Received NA

1402169-5 U-234 2/10/2014 AS140215-5 NA NA FILTER 43600000 rd .dphaSpec2 AS140215-5UR 2/20/2014 8.000 30.11% 1000 4.1E-16 1.4E-16 uCi/ml NA

SMP Trg. Anatyte 1:11:00 PM AS140215-5-1 NA NA NA 43600000 mi 85 Spectrm #1 2:51 PM 0.000 1000 67.2% 3E-16 NA As Received NA

1402169-5 U-235 2/10/2014 AS140215-5 NA NA FILTER 43600000 ml AlphaSpec2 AS140215-SUR 2/20/2014 1.000 30.11% 1000 6E-17 1.6E-16 uCi/ml NA

SMP Trg. Analyte 1:11:00 PM AS140215-5-1 NA NA NA 43600000 rd 85 spectrum #1 2:51 PM 0.000 1000 67.2% 2.9E-16 NA As Received NA U

1402169-5 u-238 2/10/2014 AS140215-5 NA NA FILTER 43600000 mri dlphaSpec2 AS140215-5UR 2/20/2014 6.000 30.11% 1000 3.1E-16 1,4E-16 uCi/ml NA

SMP Trg. Analyte 1:11:00 PM AS140215-5-1 NA NA NA 43600000 nl 85 Spectrum#1 2:51 PM 0.000 1000 67.2% 2.5E-16 NA As Received NA LT

1402169-6 U-232 2/10/2014 AS140215-5 NA NA FILTER 43900000 d AlphaSpec2 AS140215-5UR 2/20/2014 985.000 30.61% 1000 3.3E-14 4E-16 uCi/ml NA

SMP Tracer 1:08:00 PM AS140215-5-1 NA NA NA 43900000 ni 86 Spectrum #1 2:51 PM 3.000 1000 68.0% 5.3E-15 NA As Received NA

1402169-6 U-234 2/10/2014 AS140215-5 NA NA FILTER 43900000 - .MphaSpec2 AS140215-SUR 2/20/2014 7.000 30.61% 1000 3.4E-16 3.6E-16 uCi/ml NA

SMP Trg. Analyte 1:08:00 PM AS140215-5-1 NA NA NA 43900000 rd 86 Spectrm #1 2:51 PM 1.000 1000 68.0% 3E-16 NA As Received NA U

Comments:

Data Package ID: UR1402169-1

Qualifiers/Flags: Notes:
M - Requested MDC not met.

U - Result is less than the sample specific MDC. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#.liquot Basis is 'Dry Weight while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

-4

Zte Printed: Tuesday, February 25, 2014
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0 Isotopic Uranium By Alpha Spectroscopy Raw Data Report
0

Laboratory Name: ALS Environmental - FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp AIq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity */- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/Time QCBatchID Date /Mme Date/l1me %Moist. Analy AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402169-6 U-235 2/10/2014 AS140215-5 NA NA FILTER 43900000 ml AlphaSpec2 AS140215-5UR 2/20/2014 -1.000 30.61% 1000 -6E-17 5.4E-16 uCi/ml NA

SMP Trg. Analyte 1:08:00 PM AS140215-5-1 NA NA NA 43900000 rd 86 Spectrurn#1 2:51 PM 2.000 1000 68.0% 2.8E-16 NA As Received NA U

1402169-6 U-238 2/10/2014 AS140215-5 NA NA FILTER 43900000 rd AJphaSpec2 AS140215-5UR 2/20/2014 3.000 30.61% 1000 1.5E-16 1.3E-16 uCi/mI NA

SMP Trg. Analyte 1:08:00 PM AS140215-5-1 NA NA NA 43900000 vi 86 Spectrum#1 2:51 PM 0.000 1000 68.0% 2.4E-16 NA As Received NA LT

1402169-7 L-232 2/10/2014 AS140215-5 NA NA FILTER 43900000 rd AlphaSpec2 AS140215-5UR 2/20/2014 1272.000 31.55% 1000 4.14E-14 3E-16 uCi/ml NA

SMP Tracer 1:03:00 PM AS140215-5-1 NA NA NA 43900000 mi 87 Spectrum#1 2:51 PM 2.000 1000 85.3% 6.6E-15 NA As Received NA

1402169-7 L-234 2/10/2014 AS140215-5 NA NA FILTER 43900000 mi AlphaSpec2 AS140215-5UR 2/20/2014 5.000 31.55% 1000 1.9E-16 IE-16 uCi/mI NA

SMP Trg. Analyte 1:03:00 PM AS140215-5-1 NA NA NA 43900000 ni 87 Spectrum#1 2:51 PM 0.000 1000 85.3% 1.9E-16 NA As Received NA

1402169-7 U-235 2/10/2014 AS140215-5 NA NA FILTER 43900000 mi AJphaSpec2 AS140215-5UR 2/20/2014 2.000 31.55% 1000 9E-17 3.3E-16 uCi/ml NA

SMP Trg. AMalyte 1:03:00 PM AS140215-5-1 NA NA NA 43900000 rd 87 Spectrum#l 2:51 PM 1.000 1000 85.3% 2.2E-16 NA As Received NA U

1402169-7 u-238 2/10/2014 AS140215-5 NA NA FILTER 43900000 vi AJphaSpec2 AS140215-5UR 2/20/2014 6.000 31.55% 1000 2.3E-16 2.8E-16 uCi/ml NA

SMP Trg. Analyte 1:03:00 PM AS140215-5-1 NA NA NA 43900000 mi 87 Spectrum#1 2:51 PM 1.000 1000 85.3% 2.2E-16 NA As Received NA U

1402169-8 U-232 2/10/2014 AS140215-5 NA NA FILTER 44000000 rd ANphaSpec2 AS140215-5UR 2/20/2014 949.000 30.79% 1000 3.15E-14 4E-16 uCi/ml NA

SMP Tracer 1:00:00 PM AS140215-5-1 NA NA NA 44000000 n1 88 Spectrum#1 2:51 PM 4.000 1000 65.2% 5.1E-15 NA As Received NA

1402169-8 u-234 2/10/2014 AS140215-5 NA NA FILTER 44000000 rd AtphaSpec2 AS140215-5UR 2/20/2014 5.000 30.79% 1000 2.5E-16 3.7E-16 uCi/mI NA

SMP Trg. Analyte 1:00:00 PM AS140215-5-1 NA NA NA 44000000 rd 88 Spectrum#1 2:51 PM 1.000 1000 65.2% 2.7E-16 NA As Received NA U

1402169-8 U-235 2/10/2014 AS140215-5 NA NA FILTER 44000000 rni AiphaSpec2 AS140215-5UR 2/20/2014 2.000 30.79% 1000 1.2E-16 4.4E-16 uCi/ml NA

SMP Trg. Analyte 1:00:00 PM AS140215.5.1 NA NA NA 44000000 ni 88 Spectrum#l 2:51 PM 1.000 1000 65.2% 2.9E-16 NA As Received NA U

1402169-8 J-238 2/10/2014 AS140215-5 NA NA FILTER 44000000 rd AJphaSpec2 AS140215-5UR 2/20/2014 3.000 30.79% 1000 1.5E-16 5.5E-16 uCi/ml NA

SMP Trg. Analyte 1:00:00 PM AS140215-5-1 NA NA NA 44000000 rd 88 Spectrum#1 2:51 PM 3.000 1000 65.2% 3.1E-16 NA As Received NA U

1402169-9 u-232 2/10/2014 AS140215-5 NA NA FILTER 44200000 rn AJphaSpec2 AS140215-5UR 2/20/2014 749.000 31.24% 1000 2.45E-14 5E-16 uCi/ml NA

SMP Tracer 12:58:00 PM AS140215-5-1 NA NA NA 44200000 vi 89 Spectrum#l 2:51 PM 7.000 1000 50.7% 4.1E-15 NA As Received NA

Comments:

Data Package ID: UR1402169-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#.Oiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
Oe
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0l Isotopic Uranium By Alpha Spectroscopy Raw Data Report
0

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

Sample ID Nuclide Sample Prep Batch Ingrowth
QC Type Type Date/Time QCBatchlD Date Mlme

1402169-9 U-234 2/10/2014 AS140215-5 NA

SMP Trg. Anaýyte 12:58:00 PM AS140215-5-1 NA

1402169-9 U-235 2/10/2014 AS140215-5 NA

SMP Tmq. Anakyte 12:58:00 PM A.5140215-5-1 NA

1402169-9 U-238 2/10/2014 AS140215-5 NA

SMP Trg. Analyte 12:58:00 PM AS140215-5-1 NA

1402169-10 U-232 2/9/2014 AS140215-5 NA

SMP Tracer 2:53:00 PM AS140215-5-1 NA

1402169-10 U-234 2/9/2014 AS140215-5 NA

SMP Trg. Analyte 2:53:00 PM AS140215-5-1 NA

Decay Matrix

Dateffme %Moist.

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

Samp Alq tnst tO AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER /.Spk. Recol
Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

44200000 ra .phaSpec2 AS140215-5UR 2/20/2014 6.000 31.24% 1000 3.9E-16 6.9E-16 uCi/ml NA

44200000 nm 89 spectrum#l 2:51 PM 3.000 1000 50.7% 4.5E-16 NA As Received NA U

44200000 i APphaSpec2 AS140215-5UR 2/20/2014 3.000 31.24% 1000 2.3E-16 2.1E-16 uCi/ml NA

44200000 mc a9 Spectrum#l 2:51 PM 0.000 1000 50.7% 3.7E-16 NA As Received NA

44200000 rN AJphaSpec2 AS140215-5UR 2/20/2014 5.000 31.24% 1000 3.2E-16 1.7E-16 uCi/ml NA

44200000 mi 89 Spectrum #1 2:51 PM 0.000 1000 50.7% 3.2E-16 NA As Received NA LT

65000000 m AiphaSpec2 AS140215-5UR 2/20/2014 689.000 30.90% 1000 1.55E-14 3E-16 uCi/ml NA

65000000 rd 90 Spectrum #1 2:51 PM 5.000 1000 47.2% 2.6E-15 NA As Received NA

65000000 ra AtphaSpec2 AS140215-SUR 2/20/2014 3.000 30.90% 1000 1.4E-16 1.3E-16 uCi/ml NA

65000000 ml 90 Spectrum#1 2:51 PM 0.000 1000 47.2% 2.3E-16 NA As Received NA

1402169-10 u-235 2/9/2014 AS140215-5 NA NA FILTER 65000000 ml AiphaSpec2 AS140215-5UR 2/20/2014 1.000 30.90% 1000 6E-17 1.5E-16 uCi/ml NA

SMP Trg. Amlyte 2:53:00 PM AS140215-5-1 NA NA NA 65000000 ml 90 Spectrum#l 2:51 PM 0.000 1000 47.2% 2.7E-16 NA As Received NA U

1402169-10 U-238 2/9/2014 AS140215-5 NA NA FILTER 65000000 nii AiphaSpec2 AS140215-5UR 2/20/2014 1.000 30.90% 1000 5E-17 4.4E-16 uCi/ml NA

SMP Trg. Analyte 2:53:00 PM AS140215-5-1 NA NA NA 65000000 ni 90 Spectrum#1 2:51 PM 2.000 1000 47.2% 2.3E-16 NA As Received NA U

1402169-11 U-232 2/9/2014 AS140215-S NA NA FILTER 65000000 rrt AlphaSpec2 AS140215-5UR 2120/2014 1207.000 30.35% 1000 2.76E-14 3E-16 uCi/ml NA

SMP Tracer 2:55:00 PM AS140215-5-1 NA NA NA 65000000 ,d 91 Spectrum#1 2:51 PM 4.000 1000 84.1% 4.4E-15 NA As Received NA

1402169-11 U-234 2/9/2014 AS140215-5 NA NA FILTER 65000000 rnd AlphaSpec2 AS140215-SUR 2/20/2014 6.000 30.35% 1000 1.6E-16 7E-17 uCi/mI NA

SMP Trg. Analyte 2:55:00 PM AS140215-5-1 NA NA NA 65000000 ni 91 Spectrum#1 2:51 PM 0.000 1000 84.1% 1.4E-16 NA As Received NA

1402169-11 U-235 2/9/2014 AS140215-5 NA NA FILTER 65000000 ni AphaSpec2 AS140215-5UR 2/20/2014 1.000 30.35% 1000 3E-17 3E-16 uCi/mI NA

SMP Trg. Anayte 2:55:00 PM AS140215-5-1 NA NA NA 65000000 nl 91 Spectirum#l 2:51 PM 2.000 1000 84.1% 1.6E-16 NA As Received NA U

1402169-11 U-238 219/2014 AS140215-5 NA NA FILTER 65000000 ni fpthaSpec2 AS140215-SUR 2/20/2014 6.000 30.35% 1000 1.6E-16 2E-16 uCi/mI NA

SMP Trg. Analyte 2:55:00 PM AS140215-5-1 NA NA NA 65000000 rnl 91 Spectrum#l 2:51 PM 1.000 1000 84.1% 1.6E-16 NA As Received NA U

Comments:

Data Package ID: UR1402169-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - "The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

# Oiquot Basis is 'Dry Weight while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

14
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0Isotopic Uranium By Alpha Spectroscopy Raw Data Report
S

Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp Alq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity */- MDC ReportUnits DER /=Spk. Reco
QC Type Type Date/Time QCBatchlD Date [time Date/Time %Moist. Analy AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402169-12 U-232 219/2014 AS140215-5 NA NA FILTER 63500000 rT AJphaSpec2 AS140215-5UR 2/20/2014 1233.000 31.14% 1000 2.81E-14 2E-16 uCi/ml NA

SMP Tracer 3:49:00 PM AS140215-5-1 NA NA NA 63500000 il 92 Spectrum#1 2:51 PM 1.000 1000 83.7% 4.5E-15 NA As Received NA

1402169-12 U-234 2/9/2014 AS140215-5 NA NA FILTER 63500000 rm! AJphaSpec2 AS140215-5UR 2/20/2014 9.000 31.14% 1000 2.4E-16 7E-17 uCi/ml NA

SMP Trg. Analyte 3:49:00 PM AS140215-5-1 NA NA NA 635000005m 92 Spectrum#1 2:51 PM 0.000 1000 83.7% 1.7E-16 NA As Received NA

1402169-12 u-235 2/9/2014 AS140215-5 NA NA FILTER 63500000 mi AphaSpec2 AS140215-5UR 2/20/2014 2.000 31.14% 1000 6E-17 9E-17 uCi/ml NA

SMP Trg. Analyte 3:49:00 PM AS140215-5-1 NA NA NA 63500000 rd 92 Spectrurm#1 2:51 PM 0.000 1000 83.7% 1.6E-16 NA As Received NA U

1402169-12 U-238 2/9/2014 AS140215-5 NA NA FILTER 63500000 m! AJphaSpec2 AS140215-5UR 2/20/2014 2.000 31.14% 1000 5E-17 2.9E-16 uCi/ml NA

SMP Trg. Analyte 3:49:00 PM AS140215-5-1 NA NA NA 63500000 mn 92 Spectrum#1 2:51 PM 3.000 1000 83.7% 1.5E-16 NA As Received NA U

1402169-13 U-232 2/9/2014 AS140215-5 NA NA FILTER 65500000 mi AJphaSpec2 AS140215-5UR 2/20/2014 785.000 32.05% 1000 1.68E-14 3E-16 uCi/ml NA

SMP Tracer 2:56:00 PM AS140215-5-1 NA NA NA 65500000 rn 93 Spectrum#1 2:51 PM 7.000 1000 51.8% 2.8E-15 NA As Received NA

1402169-13 LJ-234 2/912014 AS140215-5 NA NA FILTER 65500000 rni AJphaSpec2 AS140215-SUR 2/20/2014 3.000 32.05% 1000 1.2E-16 3E-16 uCi/ml NA

SMP Trg. Analyte 2:56:00 PM AS140215-5-1 NA NA NA 65500000 rd 93 Spectrum#1 2:51 PM 1.000 1000 51.8% 2E-16 NA As Received NA U

1402169-13 U-235 2/9/2014 AS140215-5 NA NA FILTER 65500000 mr! AdphaSpec2 AS140215-5UR 2/20/2014 0.000 32.05% 1000 0E00 3.6E-16 uCi/ml NA

SMP Trg. Analyte 2:56:00 PM AS140215-5-1 NA NA NA 65500000 mi 93 Spectrum#1 2:51 PM 1.000 1000 51.8% 2.4E-16 NA As Received NA U

1402169-13 LJ-238 2/9/2014 AS140215-5 NA NA FILTER 65500000 nr AjphaSpec2 AS140215-5UR 2/20/2014 1.000 32.05% 1000 4E-17 5E-16 uCi/ml NA

SMP Trg. Analyte 2:56:00 PM AS140215-5-1 NA NA NA 65500000 rd 93 Spectrum#1 2:51 PM 4.000 1000 51.8% 2.5E-16 NA As Received NA U

1402169-14 U-232 2/9/2014 AS140215-5 NA NA FILTER 58000000 m! PJphaSpec2 AS140215-5UR 2/20/2014 850.000 32.10% 1000 2.06E-14 2E-16 uCi/ml NA

SMP Tracer 2:59:00 PM AS140215-5-1 NA NA NA 58000000 mi 94 Spectrurm#1 2:51 PM 2.000 1000 56.0% 3.4E-15 NA As Received NA

1402169-14 LL234 2/9/2014 AS140215-5 NA NA FILTER 58000000 rn AJphaSpec2 ASt40215-5UR 2120/2014 6.000 32.10% 1000 2.6E-16 5.7E-16 uCi/ml NA

SMP Trg. Analyte 2:59:00 PM AS140215-5-1 NA NA NA 58000000 m! 94 Spectrum#1 2:51 PM 5.000 1000 56.0% 3.5E-16 NA As Received NA U

1402169-14 u-235 2/9/2014 AS140215-5 NA NA FILTER 58000000 m! AJphaSpec2 AS140215-SUR 2/20/2014 -2.000 32.10% 1000 -1E-16 5.5E-16 uCi/ml NA

SMP Trg. Analyte 2:59:00 PM AS14021595-1 NA NA NA 58000000 md 94 Spectrum#1 2:51 PM 3.000 1000 56.0% 2.5E-16 NA As Received NA U

Comments:

Data Package ID: UR1402169-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

Y1 -Cheica Yild s i cotro at100-10% Quntiatie yeldis ssued.M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. a3 is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Waming Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#U•iquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

0
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0 Isotopic Uranium By Alpha Spe ctroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp Alq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER 4Spk. Reca
OC Type Type Date/lime QCBatchID Date /Time Date/Time %Moist. Analy Alq Det ID File Name Date/lime Bkg Cnts Bkg(min) Yield 2 a TPU DecLev ReportBasis RPD FlagsI

1402169-14 U-238 2/9/2014 AS140215-5 NA NA FILTER 58000000 mn AjphaSpec2 AS140215-5UR 2/20/2014 0.000 32.10% 1000 0E+00 4.6E-16 uCi/ml NA

SMP Trg. Analyte 2:59:00 PM AS140215-5-1 NA NA NA 58000000 mi 94 Spectrum#1 2:51 PM 3.000 1000 56.0% 2.1E-16 NA As Received NA U

1402169-15 U-232 2/9/2014 AS140215-5 NA NA FILTER 66500000 rn AlphaSpec2 AS140215-SUR 2/20/2014 985.000 32.13% 1000 2.08E-14 2E-16 uCi/ml NA

SMP Tracer 3:42:00 PM AS140215-5-1 NA NA NA 66500000 mi 95 Spectrum#1 2:51 PM 3.000 1000 64.8% 3,4E-15 NA As Received NA

1402169-15 L-234 2/9/2014 AS140215-5 NA NA FILTER 66500000 rn AlphaSpec2 AS140215-5UR 2/20/2014 3.000 32.13% 1000 1E-16 3.5E-16 uCi/ml NA

SMP Trg. Analyte 3:42:00 PM AS140215-5-1 NA NA NA 66500000 rd 95 Spectrum#1 2:51 PM 3.000 1000 64.8% 2E-16 NA As Received NA U

1402169-15 U-235 2/9/2014 AS140215-5 NA NA FILTER 66500000 mI AJphaSpec2 AS140215-5UR 2/20/2014 0.000 32.13% 1000 0E+00 2.8E-16 uCi/ml NA

SMP Trg. Analyte 3:42:00 PM AS140215-5-1 NA NA NA 66500000 na 95 Spectrum#1 2:51 PM 1.000 1000 64.8% 1.9E-16 NA As Received NA U

1402169-15 U-238 2/9/2014 AS140215-5 NA NA FILTER 66500000 rni AJphaSpec2 AS140215-5UR 2/2012014 1.000 32.13% 1000 3E-17 2.4E-16 uCi/ml NA

SMP Trg. Analyte 3:42:00 PM AS140215-5-1 NA NA NA 66500000 ml 95 Spectrum#1 2:51 PM 1.000 1000 64.8% 1.6E-16 NA As Received NA U

1402169-16 U-232 2/912014 AS140215-5 NA NA FILTER 66000000 mi AJphaSpec2 AS140215-5UR 2/20/2014 923.000 28.09% 1000 2.24E-14 6E-16 uCi/ml NA

SMP Tracer 3:36:00 PM AS140215-5-1 NA NA NA 66000000 SI 30 Spectrum#1 2:35 PM 23.000 1000 69.5% 3.7E-15 NA As Received NA -

1402169-16 U-234 2/9/2014 AS140215-5 NA NA FILTER 66000000 mi AJphaSpec2 AS140215-5UR 2/20/2014 4.000 28.09% 1000 1.4E-16 5.5E-16 uCi/ml NA

SMP Trg. Analyte 3:36:00 PM AS140215-5-1 NA NA NA 66000000 ni 30 Spectrum#1 2:35 PM 8.000 1000 69.5% 3.1E-16 NA As Received NA U

1402169-16 U-235 2/9/2014 AS140215-5 NA NA FILTER 66000000 rli AtphaSpec2 AS140215-5UR 2/20/2014 1.000 28.09% 1000 4E-17 3.8E-16 uCi/ml NA

SMP Trg. Anamte 3:36:00 PM AS140215-5-1 NA NA NA 66000000 rm 30 Spectrum#1 2:35 PM 2.000 1000 69.5% 2E-16 NA As Received NA U

1402169-16 U-238 2/9/2014 AS140215-5 NA NA FILTER 66000000 n-i AJphaSpec2 AS140215-SUR 2/20/2014 5.000 28.09% 1000 1.7E-16 2.6E-16 uCi/ml NA

SMP Trg. Aalyte 3:36:00 PM AS140215-5-1 NA NA NA 66000000 rn 30 Spectrum#1 2:35 PM 1.000 1000 69.5% 1.9E-16 NA As Received NA U

1402169-17 U-232 2/9/2014 AS140215-5 NA NA FILTER 66500000 rd AtphaSpec2 AS140215-SUR 2/20/2014 902.000 29.21% 1000 2.09E-14 7E-16 uCi/ml NA

SMP Tracer 3:34:00 PM AS140215-5-1 NA NA NA 66500000 ,d 31 Spectrum#l 2:35 PM 35.000 1000 65.3% 3.4E-15 NA As Received NA

1402169-17 U-234 2/9/2014 AS140215-5 NA NA FILTER 66500000 rni AtphaSpec2 AS140215-5UR 2/20/2014 2.000 29.21% 1000 7E-17 6.2E-16 uCi/ml NA

SMP Trg. Anayte 3:34:00 PM AS140215-5-1 NA NA NA 66500000 rSI 31 Spectrum#l 2:35 PM 10.000 1000 65.3% 3.3E-16 NA As Received NA U

Comments:

Data Package ID: UR1402169-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - The requested MDC was not met, but the reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:
D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#Uliquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp AIq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +1- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/lime QCBatchlD Date/'Time Date/Time %Moist. Analy AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402169-17 u-235 2/9/2014 AS140215-5 NA NA FILTER 66500000 ml AJphaSpec2 AS140215-SUR 2/20/2014 0.000 29.21% 1000 OE+00 4.5E-16 uCi/ml NA

SMP Trg. Analyte 3:34:00 PM AS140215-5-1 NA NA NA 66500000 m! 31 Spectrum #1 2:35 PM 3.000 1000 65.3% 2E-16 NA As Received NA U

1402169-17 U-238 2/9/2014 AS140215-5 NA NA FILTER 66500000 nm AJphaSpec2 AS140215-5UR 2/20/2014 3.000 29.21% 1000 1.1E-16 3.3E-16 uCi/ml NA

SMP Trg. Analyte 3:34:00 PM AS140215-5-1 NA NA NA 66500000 mi 31 Spectrunm#1 2:35 PM 2.000 1000 65.3% 1.9E-16 NA As Received NA U

1402169-18 U-232 2/9/2014 AS140215-5 NA NA FILTER 66500000 mn AJphaSpec2 AS140215-5UR 2/20/2014 1263.000 29.03% 1000 2.95E-14 5E-16 uCi/ml NA

SMP Tracer 3:31:00 PM AS140215-5-1 NA NA NA 66500000 m! 32 Spectrum #1 2:35 PM 15.000 1000 92.0% 4.7E-15 NA As Received NA

1402169-18 u-234 2/9/2014 AS140215-5 NA NA FILTER 66500000 rm AlphaSpec2 AS140215-5UR 2/20/2014 9.000 29.03% 1000 2.3E-16 5.1E-16 uCi/ml NA

SMP Trg. Analyte 3:31:00 PM AS140215-5-1 NA NA NA 66500000 nl 32 Spectrum#t 2:35 PM 14.000 1000 92.0% 3.1E-16 NA As Received NA U

1402169-18 u-235 2/9/2014 AS140215-5 NA NA FILTER 66500000 vl AlphaSpec2 AS140215-5UR 2/20/2014 -7.000 29.03% 1000 -2.1E-16 4.7E-16 uCi/ml NA

SMP Trg. Analyte 3:31:00 PM AS140215-5-1 NA NA NA 66500000 m! 32 spectrum#1 2:35 PM 8.000 1000 92.0% 1.8E-16 NA As Received NA U

1402169-18 U-238 2/9/2014 AS140215-5 NA NA FILTER 66500000 rn AJphaSpec2 AS140215-SUR 2/20/2014 4.000 29.03% 1000 1E-16 2.7E-16 uCi/ml NA

SMP Trg. Analyte 3:31:00 PM AS140215-5-1 NA NA NA 66500000 vi 32 Spectrum#1 2:35 PM 3.000 1000 92.0% 1.6E-16 NA As Received NA U

1402169-19 u-232 2/9/2014 AS140215-5 NA NA FILTER 67000000 rd AjphaSpec2 AS140215-5UR 2/20/2014 1105.000 32.34% 1000 2.3E-14 7E-16 uCi/mI NA

SMP Tracer 3:28:00 PM AS140215-5-1 NA NA NA 67000000 vl 43 Spectrum#1 2:35 PM 47.000 1000 72.3% 3.7E-15 NA As Received NA

1402169-19 U-234 2/9/2014 AS140215-5 NA NA FILTER 67000000 m! AJphaSpec2 AS140215-5UR 2/20/2014 8.000 32.34% 1000 2.3E-16 5E-16 uCi/ml NA

SMP Trg. Aa-te 3:28:00 PM AS140215-5-1 NA NA NA 67000000 ml 43 Spectrum#1 2:35 PM 10.000 1000 72.3% 3.1E-16 NA As Received NA U

1402169-19 U-235 2/9/2014 AS140215-5 NA NA FILTER 67000000 vl AJphaSpec2 AS140215-5UR 2/20/2014 3.000 32.34% 1000 1E-16 2.5E-16 uCi/mI NA

SMP Trg. Analyte 3:28:00 PM AS140215-5-1 NA NA NA 67000000 mi 43 Spectrum #1 2:35 PM 1.000 1000 72.3% 1.7E-16 NA As Received NA U

1402169-19 u-238 2/9/2014 AS140215-5 NA NA FILTER 67000000 vi AJphaSpec2 AS140215-5UR 2/20/2014 8.000 32.34% 1000 2.3E-16 3.8E-16 uCi/ml NA

SMP Trg. Anayte 3:28:00 PM AS140215-5-1 NA NA NA 67000000 rnd 43 spectrume#1 2:35 PM 5.000 1000 72.3% 2.5E-16 NA As Received NA U

1402169-20 u-232 2/9/2014 AS140215-5 NA NA FILTER 67000000 rnl AlphaSpec2 AS140215-5UR 2/20/2014 993.000 31.65% 1000 2.11E-14 6E-16 uCi/ml NA

SMP Tracer 3:24:00 PM AS140215-5-1 NA NA NA 67000000 m! 45 Spectrum #1 2:35 PM 33.000 1000 66.4% 3.4E-15 NA As Received NA

Comments:

Data Package ID: UR1402169-1

Qualifiers/Flags: Notes:
M - Requested MDC not met.

U - Result is less than the sample specific MDC. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - The requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

' - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio

#Udiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit
k-j

1te Printed: Tuesday, February 25, 2014
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

Sample ID Nuclide Sample Prep Batch Ingrowth Decay Matrix Samp Alq Inst ID AnRunlD Count Net Cnts BaseEff CntDur(min) Activity +1- MDC ReportUnits DER /oSpk. Reco
QC Type Type Date/lime QCBatchID Date /'Mme Date'me %Moist. Analy Alq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

1402169-20 L-234 2/9/2014 AS140215-5 NA NA FILTER 67000000 m! AphaSpec2 AS140215-5UR 2/20/2014 62.000 31.65% 1000 1.98E-15 3.8E-16 uCi/ml NA

SMP Trg. Anare 3:24:00 PM AS140215-5-1 NA NA NA 67000000 rm! 45 Spectrum#1 2:35 PM 4.000 1000 66.4% 6.2E-16 NA As Received NA

1402169-20 U-235 2/9/2014 AS140215-5 NA NA FILTER 67000000 rnd AJphaSpec2 AS140215-5UR 2/20/2014 1.000 31.65% 1000 4E-17 2.8E-16 uCi/ml NA

SMP Trg. Analyte 3:24:00 PM AS140215-5-1 NA NA NA 67000000 rd 45 Spectmm#l 2:35 PM 1.000 1000 66.4% 1.8E-16 NA As Received NA U

1402169-20 U-238 2/9/2014 AS140215-5 NA NA FILTER 67000000 rl AlphaaSpec2 AS140215-SUR 2/20/2014 -1.000 31.65% 1000 -3E-17 4.2E-16 uCi/ml NA

SMP Trg. Analyte 3:24:00 PM AS140215-5-1 NA NA NA 67000000 xl 45 Spectrum #t 2:35 PM 5.000 1000 66.4% 1.9E-16 NA As Received NA U

AS140215-5M UJ-232 2/15/2014 AS140215-5 NA NA FILTER 55600000 ml AlphaSpec2 AS140215-SUR 2/20/2014 987.000 30.58% 1000 2.62E-14 6E-16 uCi/ml NA

MB Tracer 8:40:10 AM AS140215-5-1 NA NA NA 55600000 nl 46 Spectrum #1 2:35 PM 18.000 1000 68.3% 4.2E-15 NA As Received NA

AS140215-5M LJ-234 2/15/2014 AS140215-5 NA NA FILTER 55600000 rd AlphaSpec2 AS140215-5UR 2/20/2014 6.000 30.58% 1000 2.3E-16 7E-16 uCi/ml NA

MB Trg. Anayte 8:40:10 AM AS140215-5-1 NA NA NA 55600000 ni 46 Spectrum #1 2:35 PM 11.000 1000 68.3% 4.1E-16 NA As Received NA U

AS140215-5M U-235 2/15/2014 AS140215-5 NA NA FILTER 55600000 rm AiphaSpec2 AS140215-5UR 2/20/2014 1.000 30.58% 1000 5E-17 3.4E-16 uCi/ml NA

MB Trg. Anayte 8:40:10AM AS140215-5-1 NA NA NA 55600000 ri- 46 Spectrum#1 2:35 PM 1.000 1000 68.3% 2.2E-16 NA As Received NA U

AS140215-5M U-238 2/15/2014 AS140215-5 NA NA FILTER 55600000 rnl AiphaSpec2 AS140215-5UR 2/20/2014 0.000 30.58% 1000 0E+00 4.7E-16 uCi/ml NA

MB Trg. Analyte 8:40:10 AM AS140215-5-1 NA NA NA 55600000 rl 46 Spectrum#1 2:35 PM 4.000 1000 68.3% 2.2E-16 NA As Received NA U

AS140215-5P u-232 2/15/2014 AS140215-5 NA NA FILTER 55600000 ml AJphaSpec2 AS140215.SUR 2/20/2014 1014.010 30.42% 1000 2.7E-14 7E-16 uCi/ml NA

MB Tracer 8:40:10 AM AS140215-5-1 NA NA NA 55600000 ml 47 Spectrum#1 2:35 PM 26.010 1000 70.5% 4.4E-15 NA As Received NA

AS140215-5P L-234 2/15/2014 AS140215-5 NA NA FILTER 55600000 ml AlphaSpec2 AS140215-5UR 2/20/2014 8.000 30.42% 1000 3E-16 6.3E-16 uCi/mI NA

MB Trg. Analyte 8:40:10 AM AS140215-5-1 NA NA NA 55600000 nl 47 Spectrum#1 2:35 PM 9.010 1000 70.5% 3.9E-16 NA As Received NA U

AS140215-5P U-235 2/15/2014 AS140215-5 NA NA FILTER 55600000 rnl AJphaSpec2 AS140215-5UR 2/20/2014 0.000 30.42% 1000 0E+00 4.1E-16 uCi/ml NA

MB Trg. Analyte 8:40:10 AM AS140215-5-1 NA NA NA 55600000 rl 47 Spectrum #1 2:35 PM 2.000 1000 70.5% 2.2E-16 NA As Received NA U

AS140215-5P U-238 2/15/2014 AS140215-5 NA NA FILTER 55600000 rl AJphaSpec2 AS140215-5UR 2/20/2014 1.000 30.42% 1000 4E-17 5E-16 uCi/ml NA

MB Trg. Anatrte 8:40:10 AM AS140215-5-1 NA NA NA 55600000 rl 47 Spectrum #1 2:35 PM 5.000 1000 70.5% 2.5E-16 NA As Received NA U

Comments:

Data Package ID: UR1402169-1

Qualifiers/Flags: Notes:
M - Requested MDC not met.

U - Result is less than the sample specific MDC. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).
M3 - Thle requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC. 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Anatyte concentration greater than MDC. DER - Duplicate Error Ratio

#Wiquot Basis is 'Dry Weight' while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

W

te Printed: Tuesday, February 25, 2014
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ALS Environmental -- FC
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Isotopic Uranium By Alpha Spectroscopy Raw Data Report
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

Sample ID
QCType

AS140215-5

LCS

AS140215-5

LCS

AS140215-5

LCS

AS140215-5

LCSD

AS140215-5

LCSD

AS140215-5

LCSD

Nuclide Sample Prep Batch Ingrowth

Type Date/Time QCBatchID Date /Mime

U-232 2/15/2014 AS140215-5 NA

Tracer 8:40:10 AM AS140215-5-1 NA

U-234 2/15/2014 AS140215-5 NA

Trg. Analyte 8:40:10 AM AS140215-5-1 NA

U-238 2/15/2014 AS140215-5 NA

Trg. Analyte 8:40:10 AM AS140215-5-1 NA

U-232 2/15/2014 AS140215-5 NA

Tracer 8:40:10 AM AS140215-5-1 NA

U-234 2/15/2014 AS140215-5 NA

Trg. Analyte 8:40:10 AM AS140215-5-1 NA

U-238 2/15/2014 AS140215-5 NA

Trg. Analyte 8:40:10 AM AS140215-5-1 NA

Decay Matrix

Date/Time %Moist.

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

NA FILTER

NA NA

Samp AIq Inst ID AnRunID Count Net Cnts BaseEff CntDur(min) Activity +/- MDC ReportUnits DER IrSpk. Recoj
Analy AIq Det ID File Name Date/Time Bkg Cnts Bkg(min) Yield 2 s TPU DecLev ReportBasis RPD Flags

55600000 rd AjphaSpaec2 AS140215-SUR 2/21/2014 1000.000 30.43% 1000 2.66E-14 7E-16 uCi/mI NA

55600000 rni 11a Spectrum #1 1:41 PM 24.000 1000 69.5% 4.3E-15 NA As Received NA

55600000 rr AjphaSpec2 AS140215-5UR 2/2112014 1040.000 30.43% 1000 3.99E-14 7E-16 uCi/ml NA 100

55600000 rn 11a Spectrum #1 1:41 PM 12.000 1000 69.5% 6.9E-15 NA As Received NA P

55600000 rd .phaSpec2 AS140215-SUR 2/21/2014 1092.000 30.43% 1000 4.18E-14 5E-16 uCi/mI NA 101

55600000 rd 11a Spectrum #1 1:41 PM 4.000 1000 69.5% 7.2E-15 NA As Received NA P

55600000 rd AjphaSpec2 AS140215-5UR 2/21/2014 592.000 30.32% 1000 1.58E-14 8E-16 uCi/ml NA

55600000 rrd 12a Spectrum #1 1:41 PM 33.000 1000 41.3% 2.7E-15 NA As Received NA

55600000 nM AJphaSpec2 AS140215-SUR 2/21/2014 618.000 30.32% 1000 4E-14 7E-16 uCi/ml 0.01 101
55600000 mi 12a Spectrum #1 1:41 PM 3.000 1000 41.3% 7.6E-15 NA As Received NA P

55600000 r AJphaSpec2 AS140215-5UR 2/21/2014 621.000 30.32% 1000 4.02E-14 5E-16 uCi/ml 0.16 97.4
55600000 r 1 12a Spectrum #1 1:41 PM 1.000 1000 41.3% 7.6E-15 NA As Received NA P

Comments:

Data Package ID: UR1402169-1

Qualifiers/Flags: Notes:
U - Result is less than the sample specific MDC. M - Requested MDC not met. 1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

M3 - "lhe requested MDC was not met, but the reportedY1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. activity is greater than the reported MDC d 2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

Y2 - Chemical Yield outside default limits. L - LCS Recovery below lower control limit.

W - DER is greater than Warning Limit of 1.42 H - LCS Recovery above upper control limit. Abbreviations:

D - DER is greater than Control Limit of 2.13 P - LCS, Matrix Spike Recovery within control limits. TR- Tracer TA - Target Analyte

+ - Duplicate RPD not within limits. N - Matrix Spike Recovery outside control limits TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC NC - Not Calculated for duplicate results less than 5 times MDC MDC - Minimum Detectable Concentration

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight' B - Analyte concentration greater than MDC. DER - Duplicate Error Ratio
#U,.iquot Basis is 'Dry Weight while the Report Basis is 'As Received' B3 - Analyte concentration greater than MDC but less than Requested MDC. BDL - Below Detection Limit

Zte Printed: Tuesday, February 25, 2014 ALS Environmental -- FC Page 9 of 9
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

W ple: 1402169-1
Spectrum #1 Analysis #1

Sample
Sample Size: 0.50

Aeruisition
Detector: 81
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: RO1 Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/20/2014 2:51:35PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration
Bkgd Info: Sample: B14021881; Det: 81; Spectrum 91; 2/18/2014 10:34:49 AM

Calibration Date: 2/18/2014 10:14:53AM

Efficiency Calibration: C1 4021881

Efficiency: 30.83% +/- 0.20% TPU(2 sigma)

Energy Calibration: C14021881

Energy Cal: Gain = 9.9176 keV / Ch
Offset = 3,014.71 keV
Quadratic = 0.0000 keV I Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vo1.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 46.26%
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Energy (keY)
6924 7224 7524 7824

Nvucidae N.,,m~nrl, I1fm 1

Peak
Energy

Nuclide keV

ROI
Start
keY

ROI
End
keY

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

1.00Sigma
Net Activity TPU

Counts pCIlL pCI/L

Critical
Level
pCi/L

MDA
pCi/L

U-238 4
U-235 4
U-234 4
U-232 5

.wedBy:

204.8
403.2
780.0
315.6

3927.1
4294.1
4591.6
5107.3

4284.2
4472.6
4879.2
5414.8,:V

13.0
24.3

214.8
57.4

100.2
80.9

100.0
100.1

4.00
1.00

10.00
678.00

1.00
1.00
0.00
2.00

3.00
0.00

10.00
676.00

1.9E-002
0.0E+000
6.3E-002
2.OE+000

1.4E-002
1.1E-002

2.1 E-002

7.9E-002

1.5E-002
1.8E-002

0.0E+000

2.2E-002

4.6E-002
5.7E-002
1.7E-002
6.1 E-002

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05/21/09 55 q'664 of 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

"pie: 1402169-2
Spectrum #1 Analysis #1

Sample

Acquisition

Sample Size: 0.50

Acquisition Start Date: 2/20/2014 2:51:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.07 min.
Dead Time: 0.01 %

Detector: 82
Batch Name: UAS14021 5-5_A
Nuclide Library* Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Calibration

Bkgd Info: Sample: B1 4021882; Det: 82; Spectrum #11; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:11AM

Efficiency Calibration: C14021882

Efficiency: 30.65% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021882

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV

Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM
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Tracer
Tracer Nuclide: U-232
Tracer Recovery: 52.18%
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Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

Energy (keY)

-Nuclide Summary (ROI)

Gross Bkgd
Counts Counts Cc

FWHM B.R.
keV %.

Net Activity
iunts rjCiIL

1.00Sigma
TPU

pCilL

Critical
Level
pCl/L

MDA
DCilL

U-238 4

U-235 4

U-234 4

U-232 5

]owed By:

209.3

407.3
.783.5
318.1

3932.1
4298.4

4595.4
5110.2

4288.5 71.4

4476.6 22.3

4882.5 23.5

5417.1 48.7

100.2
80.9

100.0
100.1

5.00
2.00
6.00

760.00

2.00
0.00
0.00
2.00

3.00
2.00
6.00

758.00

1 .7E-002
1 .4E-002
3.4E-002
2.3E+000

1 .5E-002
1 .2E-002
1 .SE-002
8.4E-002

1 .8E-002
0.OE+000
0.OE+000
1.SE-002

5.2E-002
1 .9E-002
1 .5E-002
5.4E-002

v
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v6.3rate: 2/24/2014 Custom Report Iteration: 05/21109Print 56 pQ31 of 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

W"ple: 1402169-3
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 83
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:51:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.03 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B314021883; Det: 83; Spectrum #11; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:30AM

Efficiency Calibration: C14021883

Efficiency: 31.20% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021883

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV
Quadratic = 0.0000 keV I Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM
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Tracer
Tracer Nuclide: U-232
Tracer Recovery: 81.54%
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Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keY

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts gCilL

1.00Sigma
TPU
C ilL

Critical
Level
DCi/L

MDA
oCilL

U-238 4

U-235

U-234 4

U-232 5

1Oed By:

213.9
1411.5
,787.0
320.6

3937.3

4302.9

4599.3

5113.1

4293.0 71.1
4480.7 27.2
4885.8 39.5
5419.4... 3

100.2
80.9

100.0
100.1

4.00
2.00
5.00

1,207.00

2.00
0.00
5.00
1.00

2.00
2.00
0.00

1,206.00

7.1E-003
8.8E-003
0.0E+000
3.6E+000

8.7E-003
7.6E-003
1.1E-002
1.OE-001

1.2E-002
0.0E+000
1.8E-002
8.5E-003

3.3E-002
1.2E-002
4,6E-002
2.7E-002

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

1 npie: 1402169-4
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 84
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:51:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.00 min.
Dead Time: 0.00 %

Calibration
Bkgd Info: Sample: B14021884; Det: 84; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:15:49AM

Efficiency Calibration: C14021884

Efficiency: 30.40% +/- 0.21% TPU(2 sigma)

Energy Calibration: C1 4021884

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 82.29%
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Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

1.00Sigma
Net Activity TPU

Counts oCilL DCilL

Critical
Level
oCi/L

MDA
oCilL

U-238 4

U-235 4

U-234 4
U-232 5

*ed By-

209.3
407.3
783.5
318.1

3932.1
4298.4
4595.4
5110.2

4288.5 43.7

4476.6 .0

4882.5 .4

54171 77.5

100.2
80.9

100.0
100.1

6.00
0.00
5.00

1,188.00

0.00
2.00
0.00
2.00

6.00
-2.00
5.00

1,186.00

2.2E-002
-8.9E-003
1.8E-002

3.6E+000

9.6E-003
7.7E-003
8.9E-003
1.1E-001

0.0E+000
1.5E-002

0.0E+000
1.2E-002

J A-

9.7E-003
4.1 E-002
9.7E-003
3.5E-002

v
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
^ate: 2/24/2014 Custom Report Iteration: 05121/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

U,'1pie: 1402169-5
Spectrum #1 Analysis #1

Sample
Sample Size : 0.50

Detector: 85
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/20/2014 2:51:36PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021885; Det: 85; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:16:07AM

Efficiency Calibration: C14021885

Efficiency:. 30.11% +/- 0.13% TPU(2 sigma)

Energy Calibration: C1 4021885

Energy Cal: Gain = 9.8224 keV / Ch
Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

160

150

* 30 U-

120

110

W 100
~90.

80

70O

60"

so -
40-
30
2O- U-238U-235 U-23

3039' 9 3939 439 4539 4839 5139

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 67.05%

2 

321~ 

.

wa I .. _1 . * * -

5439 5739 6039 6339 6639 69 39 72 39 7539 739
Energy (keV)

Naa'~Iirfr~
........ ........ 1170...1

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross
keV %. Counts

Bkgd
Counts

Net Activity
Counts pCi/L

1.00Sigma
TPU

pCIlL

Critical
Level
DCi/L

MDA
DCilL

U-238 4208.1 3933.1 4286.7 123.5 100.2 6.00 0.00 6.00 2.7E-002 1.2E-002 0.OE+000

U-235 4404.5 4296.5 4473.3 24.1 80.9 1.00 0.00 1.00 5.5E-003 7.8E-003 0.0E+000
U-234 4777.8 4591.2 4876.0 27.2 100.0 8.00 0.00 8.00 3.6E-002 1.4E-002 0.0E+000
U-232 5308.2 5101.9 5406.4 62 100.1 958.00 1.00 957.00 3.OE+000 9.6E-002 1.1E-002

l ed By: A -
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Y Pie: 1402169-6
pectrum #1 Analysis #1

Sampl

Acquisition

Sample Size: 0.50

Acquisition Start Date: 2/20/2014 2:51:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Detector: 86
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Calibration

Bkgd Info: Sample: B14021886; Det: 86; Spectrum #1; 2/18/2014 10:34:50 AM

Calibration Date: 2/18/2014 10:16:26AM

Efficiency Calibration: C1 4021886

Efficiency: 30.61% +/- 0.15% TPU(2 sigma)

Energy Calibration: C1 4021886

Energy Cal: Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV
Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46 U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DP

160

120-

110-

1 100-

9080
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U-238U-235 U.234

3045 3345 3645 3945 4245 4545 41145 51
E

Tracer Nuclide: U-232
Tracer Recovery: 67:88%

I.

U- 

1212

V ..1A P k

x 0-W-1 I __ a Q -

45 5445
Energy (keY)

5745 6045 6345 6645 6945 7245 7545 7845

NmUCIIGG zummary (muII
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Gross Bkgd
Counts Counts

Net Activity
Counts pCilL

1.00Sigma
TPU

gCi/L

Critical
Level
DCi/L

MDA
DCilL

U-238 4:
U-235 4
U-234 4
U-232 5

.v ed By:

212.6

408.7
781.2
310.7

3938.0
4300.8
4595.0
5104.8

4291.0 58.7

4477.3 24.0

4879.3 24.5

5408.8 1

100.2
80.9

100.0
100.1

3.00
1.00
8.00

988.00

0.00
2.00
1.00

3.00

3.00
-1.00
7.00

985.00

1.3E-002

-5.4E-003
3.0E-002
3.OE+000

8.7E-003
9.3E-003
1.3E-002

9.6E-002

0.0E+000
1.8E-002
1.0E-002
1.8E-002

1.2E-002
5.0E-002
3.2E-002
4.8E-002

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVislon v5.3
Date: 2/24/2014 Custom Report Iteration: 05/21/09Print E
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Y mple: 1402169-7
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 87
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: Rol Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size: 0.50

Acquisition Start Date: 2/2012014 2:51:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration
Bkgd Info: Sample: B14021887; Det: 87; Spectrum #11; 2/18/2014 10:34:51 AM

Calibration Date: 2/18/2014 10:16:46AM

Efficiency Calibration: C14021887

Efficiency: 31.55% +/- 0.19% TPU(2 sigma)

Energy Calibration: C14021887

Energy Cal: Gain = 9.7851 keV / Ch
Offset = 3,042.97 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPMimL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 85.04%

220

160-

140-

120-

100

80

60

40

20

U-232

U-23 eu.23 r, U -231

0L
305

1 1 ; -1 1 1 1 1 -
•2 3352 3652 3952 4252 4552 4&52 5152 5452 5752 6052

Energy (kYV)
6352 6652 6952 7252 I7552 752'

Nuclide Summary1 (R l)
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts oCiIL

1.00Sigma
TPU
oCi/L

Critical
LeveloCilL MDA

nCiIL
Nuclide keV nCIlL nC1iJL nCilL
U-238
U-235
U-234
U-232

4217.2
4412.9
4784.7
5313.1

3943.2
4305.2
4598.8
5107.6

4295.5
4481.4
4882.6
5411.0

13.4
47.1

141.5

100.2
80.9

100.0
100.1

7.00
3.00
5.00

1,274.00

1.00
1.00
0.00
2.00

6.00
2.00
5.00

1,272.00

2.OE-002
8.3E-003
1.7E-002
3.8E+000

9.5E-003

8.3E-003
8.3E-003
1.1 E-001

7.8E-003
9.7E-003
0.0E+000
1.1E-002

2.52-002
3.1E-002
9.1 E-003
3.2E-002

O wed By:
v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3

)ate: 2/24/2014A p a sl nv3
01 Ate R Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Ynpie: 1402169-8
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 88
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROt Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:51:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info, Sample: B14021 888; Det: 88; Spectrum #1; 2/18/2014 10:34:51 AM

Calibration Date: 2/18/2014 10:17:09AM

Efficiency Calibration: C14021888

Efficiency: 30.79% +/- 0.12% TPU(2 sigma)

Energy Calibration: C14021888

Energy Cal: Gain = 9.8224 keV / Ch
Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 65.02%

130-
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U-23

a 3339 363 3939M 4239 4539 4839 5139 5439 5739 6039

Energy (key)

luclide Summary (RO)

633 6639 6 . . . . I 36339 6639 693W 7239 7539 7839

N
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross BkgdkeV %. Counts Counts Net Activity
Counts DCl/L

1.00Sigma
TPU
DCiIL

Critical
Level
DCi/L

MDA
oCilL

Nuclide keV keV %. Counts Counts Counts oCI/L t)Ci/L oCI/L nCi/L
U-238
U-235
U-234
U-232

4208.1
4404.5
4777.8
5308.2

3933.1
4296.5
4591.2
5101.9

4286.~
4473.
4876.1
5406.~

7 235.3
3 23.4
0 192.5
4 .8

100.2
80.9

100.0
100.1

6.00
3.00
6.00

953.00

3.00
1.00
1.00
4.00

3.00
2.00
5.00

949.00

1.3E-002
1.1E-002
2.2E-002

2.9E+000

1.3E-002
1.1E-002
1.2E-002
9.4E-002

1.8E-002
1.3E-002
I.OE-002
2.2E-002

4.8E-002
4.1E-002
3.3E-002
5.6E-002

*edBy: \J Tr3
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05/21/09 62
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Y nple: 1402169-9
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 89
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:51:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021 889; Det: 89; Spectrum #1; 2/18/2014 10:35:40 AM

Calibration Date: 2/18/2014 10:21:39AM

Efficiency Calibration: C1 4021889

Efficiency: 31.24% +/- 0.20% TPU(2 sigma)

Energy Calibration: C1 4021889

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 50.57%
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3031

U-232

U-23 -u-23f _-23 __ . .~ 1. __ - - * - J.__ .- _. .14 _. -
33uII I 33 1 I 4531 4I8 31r I3331 383,1 3931 4231 4531 4831 5131 5431 5731 6031 6331

Energy (keV)
6631 6931 7231 7531 7831

Nuclide Summary1 (R 1)
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts pCilL

1.OOSigma
TPU
pCi/L

Critical
Level
pCi/L

MDA
pClL

U-238 4

U-235 4
U-234 4
U-232 5

. ed By:

209.3 3932.1
407.3 4298.4
783.5 4595.4

318.1 5110.2

4288.5
4476.6

4882.5
5417.1

334.3

14.7
193.8

100.2
80.9

100.0
100.1

5.00
3.00
9.00

756.00

0.00
0.00
3.00
7.00

5.00
3.00
6.00

749.00

2.8E-002

2.1 E-002

3.4E-002

2.2E+000

1 .E-002
IA.E-002
2.OE-002
8.3E-002

0.OrE+000
0.OE.000
2.3E-002
3.6E-002

1.5E-002
I .9E-002
6.1 E-002
8.9E-002

v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
)ate: 2/24/2014 Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

El, pie: 1402169-10
Spectrum #1 Analysis #1

Sample
Sample Size : 0.50

Acquisition
Detector: 90
Batch Name: UAS140215-5_A
Nuclide Library- Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/20/2014 2:51:37PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021890; Det: 90; Spectrum #1; 2118/2014 10:35:40 AM

Calibration Date: 2/18/2014 10:21:56AM

Efficiency Calibration: C14021890

Efficiency: 30.90% +/- 0.15% TPU(2 sigma)

Energy Calibration: C1 4021890

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV

Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91

150-
140
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-110
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0 ni f 36m 1 39l31 43 4531m,8313031 '3331 3831 '3931 '42'31 4531 4831

,N

Tracer Nuclide: U-232
Tracer Recovery- 47.04%DPM

.1~
U-232

5131 5431 5731
Energy (keY)

luclide Summary (R

Gross Bkgd
Counts Counts

.6.3 . .6.3 . . . 63 7 26031 6331 6631 6M31 7231 7531 7131

t-i.

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

Net Activity
Counts DCilL

1.00Sigma
TPU
oCilL

Critical
Level
oCilL

MDA
nCilL

Counts oCi/L z)Ci/L oCi/L nCI/L
U-238
U-235
U-234
U-232

4209.3

4407.3

4783.5

5318.1

3932.1
4298.4
4595.4
5110.2

4288.5
4476.6
4882.5
5417.1

53.8 100.2

24.2 80.9
39.6 100.0
40.6 100.1

3.00
1.00
3.00

694.00

2.00
0.00
0.00
5.00

1.00
1.00
3.00

689.00

6.2E-003
7.7E-003
1.9E-002
2.1E+000

1.4E-002
1.1E-002
1.2E-002
8.0E-002

2.0E-002
0.0E+000
0.0E+000
3.3E-002

3 lo-

5.7E-002
2.1E-002
1.7E-002
8.4E-002

# ed By:
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
Print Date: 2/24/2014 Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Pt ple: 1402169-11
pectrum #1 Analysis #1

Sample
Sample Size: 0.50

Acquisition
Detector: 91
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/20/2014 2:51:38PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

ICalibration

Bkgd Info: Sample: 814021891; Det: 91; Spectrum #1; 2118/2014 10:35:41 AM

Calibration Date: 2/1812014 10:22:19AM

Efficiency Calibration: C14021891

Efficiency: 30.35% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021891

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46 U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 83.90%

--- U
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U-232
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0
303

i38 3338 3638' '3938' 4238 4538 4838 5138 5438 57,38 '43
Energy (keV)

Nuclide Summary (ROI)

Gross Bkgd
Counts Counts Co

l8 6338 663B 6938' 723 ' 738 7838

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keY %.

let Activity
unts pCilL

1.00Sigma
TPU
pCilL

Critical
Level
PCilL

MDA
oCIlL

U-238 4
U-235 4
U-234 4
U-232 5.

*ed By:

213.9
411.5

787.0
320.6

3937.3
4302.9
4599.3
5113.1

4293.0

4480.7

4885.8

5419.4

2
2

11
7

.1.5 100.2
4.4 80.9
4.4 100.0
9.4 100.1

7.00
3.00
6.00

1,211.00

1.00
2.00
0.00
4.00

6.00

1.00

6.00
1,207.00

2.1 E-002
4.4E-003
2.1E-002
3.7E+000

1.0E-002
9.8E-003
9.4E-003
1.1E-001

8.2E-003
1.4E-002

0.0E+000
1.7E-002

2.6E-002
4.1E-002
9.6E-003
4.4E-002

~~1
v All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to

calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

TPle: 1402169-12
pectrum #1 Analysis #1

Sample

Acquisition
Detector: 92
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:51:38PM
Live Time: 1,000.00 min.
Real Time: 1,000.00 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021892; Det: 92; Spectrum #1; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:22:35AM Energy Calibration: C14021892

Efficiency Calibration: C14021892 Energy Cal: Gain = 9.7851 keV / Ch

Efficiency: 31.14% +/- 0.21% TPU(2 sigma) Offset = 3,042.97 keV
Quadratic = 0.0000 keV / Ch2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL 4.91 DPM

160-
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30 I
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110
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20.
2o U.23SU-235 U-23
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30"52 '3352 3652 3952' 4252 '4552 4852 5152

Tracer Nuclide: U-232
Tracer Recovery: 83.53%

Enel
5452 5752 6052 6352 6652 6952 7252 7552 7852

rgy (keV)

-tyucitce ziummar'i I5.'( II*
mlIvll

I/

Nuclide
U-238
U-235
U-234
U-232

Peak
Energy

keV
4217.2

4412.9

4784.7
5313.1

ROI
Start
keY

3943.2
4305.2
4598.8
5107.6

ROI
End
keV

4295.5
4481.4
4882.6

5411.0

FWHM
keV

.0
23.3

168.1

B.R.

100.2
80.9

100.0
100.1

Gross
Counts

5.00
2.00
9.00

1,234.00

Bkgd
Counts

3.00
0.00
0.00
1.00

Net
Counts

2.00
2.00
9.00

1,233.00

Activity
pCilL
6.9E-003
8.6E-003
3.1 E-002

3.7E+000

I1.00Sigma
TPU

pCi/L

9.8E-003
7.4E-003
1.11E-002
1.1E-001

Critical
Level
pCi/L
1.4E-002

0.OE+000
0.OE+000
8.3E-003

MVDA
pCl/L

3.7E-002
1.2E-002
9.4E-003
2.6E-002

10ed1y: 3JUA
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

AlphaVision v5.3 66
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Sample

F mple: 1402169-13pectrum #1 Analysis #1
Sample Size: 0.50

Acquisition
Detector: 93
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/20/2014 2:51:38PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021893; Det: 93; Spectrum #1; 2/18/2014 10:3,f

Calibration Date: 2/18/2014 10:22:53AM

Efficiency Calibration: C1 4021893

Efficiency: 32.05% +/- 0.13% TPU(2 sigma)

Energy Calibration: C14021893

Energy Cal: Gain = 9.9003 keV I Ch
Offset = 3,021.28 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 51.67%
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Energy (keV)

-Nuclide Summary (RO01
Peak

Energy
Nuclide keV
U-238 4209.3

RO1
Start
keV

3932.1

4298.4

4595.4
5110.2

ROi
End
keV

4288.5

4476.6
4882.5
5417.1

U-235 4
U-234 4
U-232 5

*wedBy:

407.3
783.5
318.1

FWHM
keV
13.5
24.2

23.6

66.0

B.R. Gross Bkgd
%. Counts Counts

100.2 5.00 4.00
80.9

100.0
100.1

1.00

4.00
792.00

Net Activity
Counts oCilL

1.00Sigma
TPU

DCi/L

1.00
1.00
7.00

1.00 5.4E-003
0.00 0.0E+000
3.00 1.6E-002

785.00 2.3E+000

1.6E-002
9.5E-003
1.2E-002
8.2E-002

Critical
Level
pCi/L
2.5E-002
I.BE-002
1.3E-002
3.5E-002

A\k

MDA
pCilL

6.5E-002
4.9E-002
4.0E-002
8.5E-002

w All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

nple: 1402169-14
Spectrum #1 Analysis #1

Sample
Sample Size : 0.50

Al PflIIlCItIflfl

Detector: 94
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/20/2014 2:51:38PM
Live Time: 1,000.00 min.
Real Time: 1,000.14 min.
Dead Time: 0.01 %

Calibration

Bkgd Info: Sample: B14021 894; Det: 94; Spectrum #11; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:23:21AM

Efficiency Calibration: C1 4021894

Efficiency: 32.10% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021894

Energy Cal: Gain = 9.8810 keV I Ch
Offset = 3,028.21 keV
Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 55.86%

130

100

90

s8o

70-

60

50

40

30

20

-10

0 -,'
3035

U-232
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3338 3638 3938 4238 4538 4838 5138 5438

Energy (keV)
5738 6033 "638 6638 6938 78 7538 7838

Nuclide Summary (ROi)
Peak

Energy
Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

Net Activity
Counts DCiIL

1.00Sigma
TPU
nCilL

Critical
Level
oCi/L

MDA
nCi/L

U-238 4
U-235 4
U-234 4
U-232 5. ed By:

.213.9
;411.5
.787.0
320.6

3937.3
4302.9
4599.3
5113.1

4293.0
4480.7
4885.8
5419.4

57.0 100.2
24.2 80.9

242.5 100.0
70_9_100. 1

3.00
1.00

11.00
852.00

3.00
3.00
5.00
2.00

0.00
-2.00
6.00

850.00

0.OE+000
-1 .2E-002

3.OE-002
2.5E+000

1.2E-002

1.2E-002

2.OE-002

8.5E-002

2.OE-002
2.5E-002
2.6E-002

1 .E-002

5.4E-002
6.7E-002

6.6E-002
4.8E-002

v
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Sple: 1402169-15

Spectrum #1 Analysis #1

Sample
Sample Size: 0.50

Lirnfilicr~ainn

Detector: 95
Batch Name: UAS140215-5_A
Nuclide Library: Uranium
Analysis Method: ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/20/2014 2:51:38PM
Live Time: 1,000.00 min.
Real Time: 1,000.03 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021895; Det: 95; Spectrum #11; 2/18/2014 10:35:41 AM

Calibration Date: 2/18/2014 10:23:39AM

Efficiency Calibration: C14021895

Efficiency: 32.13% +/- 0.19% TPU(2 sigma)

Energy Calibration: C14021895

Energy Cal: Gain = 9.9784 keV / Ch
Offset = 3,013.21 keV
Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 64.67%

Oil

S

7,

2

1

w0.

0.
*1

i0

I0-1

I0-

10

0- U.23SU-235 U-23
in- I _' I -I' ,A

3023' 3323 3623 3923 4223 4523 4823 5123 5423
Energy (keV)

5723 6023 6323 6623 6923 7223 7S523 73 23

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

Nuclide Summary (ROI)

FWHM B.R. Gross Bkgd
keV %. Counts Counts Cc

Net Activity
unts oCilL

1.00Sigma
TPU
oCIlL

Critical
Level
oCi/L

MDA
nCiIL

I II

U-238 4210.6 3931.2 4290.5
U-235 4410.2 4300.4 4480.0
U-234 4789.4 4599.8 4889.2
U-232 5328.2 5118.7 5428.0

22.7 100.2 2.00 1.00
17.0
25.8
75.8

,if

80.9
100.0
100.1

1.00
6.00

988.00

1.00
3.00
3.00

1.00 4.3E-003
0.00 0.OE+000
3.00 1.3E-002

985.00 2.9E+000

7.5E-003
7.6E-003
1 .3E-002
9.2E-002

1.OE-002
1.2E-002
1.7E-002
1.8E-002

,ý A-

3.2E-002
3.E-002
4.7E-002
4.8E-002

#ed By:
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

le: 1402169-16
ctrum #1 Analysis #1

Sample
Sample Size : 0.50

Acquisition
Detector: 30
Batch Name: UAS140215-5_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Acquisition Start Date: 2/20/2014 2:35:01PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021030; Det: 30; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:04:44PM

Efficiency Calibration: C14021030

Efficiency: 28.09% +/- 0.15% TPU(2 sigma)

Energy Calibration: C 14021030

Energy Cal: Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 69.33%

130
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Energy (keV)

Nucllde Summary (ROI)I
Peak ROI ROI 2.00Sigma Critical

Energy Start End FWHM B.R. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV %. Counts Counts Counts pCi/L pCi/L pCilL pCi/L

U-238 4212.6 3938.0 4291.0 13.9 100.2 6.00 1.00 5.00 2.3E-002 2.5E-002 1.1E-002 3.4E-002
U-235 4408.7 4300.8 4477.3 26.8 99.7 3.00 2.00 1.00 4.6E-003 2.1 E-002 1.5E-002 4.3E-002
U-234 4781.3 4595.0 4879.3 145.0 100.0 12.00 8.00 4.00 1.8E-002 4.1E-002 3.0E-002 7.3E-002
U-232 5310.7 5104.8 5408.8 . 100.1 946.00 23.00 923.00 3.1E+000 2.1E-001 5.3E-002 1.2E-001

Re* By: i)~P
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 9:29:27AM AlphaVision v5.3/2109
Custom Report Iteration: 05/21109



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

.cle: 1402169-17
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 31
Batch Name: UAS140215-5_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:35:01PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021031; Det: 31; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2/10/2014 12:05:06PM

Efficiency Calibration: C14021031

Efficiency: 29.21% +/- 0.18% TPU(2 sigma)

Energy Calibration: C14021031

Energy Cal: Gain= 9.8810 keV I Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keY / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 65.15%
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3338 3638 '3938 4238 4538 4838 5138 5438 5738 8C
Energy (keV)

Nuclide Summary (ROI)

t38 6338 6638 6938 7238 7538 7838

Peak
Energy

Nuclide keV

ROI
Start
keY

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

2.00Sigma
Net Activity TPU

Counts pCilL PCi&L

Critical
Level
PCilL

MDA
pCi/L

U-238
U-235
U-234
U-232

Rc* By:

4204.0

4401.7
4777.1
5310.7

.3927.4
4293.0
4589.4
5103.2

4283.1 13.6
4470.8 111.8
4876.0 126.3
5409.5 68.4

100.2
99.7

100.0
100.1

5.00
3.00

12.00
937.00

2.00
3.00

10.00
35.00

3.00
0.00
2.00

902.00

1.4E-002

0.0E+000
9.5E-003
2.9E+000

2.5E-002
2.3E-002
4.4E-002
2.0E-001

1.6E-002
1.9E-002
3.5E-002
6.7E-002

4.4E-002
5.1 E-002
8.2E-002
1.5E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 9:29:36AM AlphaVision v5.3
Custom Report Iteration: 05121109

7 s96J38 f



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

p ple: 1402169-18pectrum #1 Analysis #1

Sample

Acquisition
Detector: 32
Batch Name: UAS140215-5_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:35:02PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021032; Det: 32; Spectrum #1; Feb-10-2014 13:27

Calibration Date: 2W10/2014 12:05:30PM

Efficiency Calibration: C14021032

Efficiency: 29.03% +1- 0.12% TPU(2 sigma)

Energy Calibration: C14021032

Energy Cal: Gain = 9.9003 keV I Ch
Offset = 3,021.28 keV

Quadratic = 0.0000 keV / Ch'

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 91.79%
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U-232
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031 3331 3631 3931 4231 4531 4831 51 31 5431 5731 60
Energy (keV)

Nuclide Summary (ROI)

31 6331 6631 6931 7231 7531 7831

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross Bkgd
keV %. Counts Counts

2.00SIgma
Net Activity TPU

Counts pCIlL pCilL

Critical
Level
pCilL

MDA
pCi/L

U-238
U-235
U-234
U-232

Rod By:

4209.3
4407.3
4783.5
5318.1

3932.1
4298.4

4595.4
5110.2

4288.5 14.1
4476.6 24.2
4882.5 323.4
5417.16.6

100.2
99.7

100.0
100.1

7.00
1.00

23.00
1,278.00

3.00

8.00
14.00
15.00

4.00
-7.00
9.00

1,263.00

1.3E-002
0.0E+000
3.0E-002

4.1 E+000

2.1 E-002
2.1 E-002
4.1 E-002
2.3E-001

1.4E-002
2.2E-002
2.9E-002
3.2E-002

3.6E-002
5.4E-002
6.8E-002

7.3E-002

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 9:29:44AM AlphaVision v5.3
Custom Report Iteration: 05/21109 77p96j3%f 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

. ie: 1402169-19
Spectrum #1 Analysis #1

Sample

Acquisition
Detector: 43
Batch Name: UAS140215-5_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:35:02PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.

Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021043; Det: 43, Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:46:17PM

Efficiency Calibration: C14021043

Efficiency: 32.34% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021043

Energy Cal: Gain = 9.9784 keV I Ch
Offset = 3,013.21 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 72.07%
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023 3323 3623 3923 4223 4523 4823 5123 5423 5723 60:

Energy (keV)
Nuclide Summary (ROI)

Gross Bkgd
Counts Counts C

23 6323 6623 6923 7223 7523 7823

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

2.00Sigma
Net Activity TPU
ounts pCilL pCilL

Critical
Level
pCilL

MDA
pCilL

| i | |

U-238
U-235
U-234
U-232

Re * By:

4200.6
4400.2
4779.4
5318.2

3921.3
4290.5
4589.8
5108.7

4280.5

4470.1
4879.2
5418.0

~Taf

21.9
73.5
35.9
91.4

100.2
99.7

100.0
100.1

13.00
4.00

18.00
1,152.00

5.00
1.00

10.00
47.00

8.00
3.00
8.00

1,105.00

3.1 E-002
1.2E-002
3.1 E-002
3.2E+000

3.3E-002
1.7E-002
4.1 E-002
2.OE-001

2.0E-002
9.OE-003
2.8E-002
6.4E-002

5.1E-002
2.9E-002
6.7E-002
1.4E-001

All activity values and tracer rccovcries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 9:29:55AM AlphaVislon v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

Wle: 1402169-20crum #1 Analysis #1

Sample

Acquisition
Detector: 45
Batch Name: UAS140215-5_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:35:03PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021045; Det: 45; Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/1012014 12:46:47PM

Efficiency Calibration: C14021045

Efficiency: 31.65% +/- 0.15% TPU(2 sigma)

Energy Calibration: C14021045

Energy Cal: Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 9 14.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer Nuclide: U-232
Tracer Recovery: 66.19%
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Nuclide
U-238
U-235
U-234
U-232

Re * By:

3345 3645 3945 4245 4545 4845 5145 5445 5745 6045 6345 6645 6945 7245 7545 7845
Energy (keV)

Nucflde Summary (ROI)

Peak
Energy

keV
4212.6
4408.7
4781.3
5310.7

ROI
Start
keV

3938.0
4300.8
4595.0
5104.8

ROI
End
keV

4291.0
4477.3

4879.3
5408.8

FWHM
keV
14.1
63.2
78.4

807

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

4.00
2.00

66.00
1,026.00

Bkgd
Counts

5.00
1.00
4.00

33.00

Net
Counts

-1.00
1.00

62.00
993.00

Activity
pCi/L
0.0E+000
4.3E-003
2.7E-001
2.9E+000

2.00Sigma
TPU

pCI/L
2.6E-002
1.5E-002
7.9E-002
1.9E-001

Critical
Level
pCi/L
2.2E-002
1.OE-002
2.OE-002
6.OE-002

MDA
pCi/L

5.6E-002
3.2E-002
5.2E-002
1.3E-001

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 9:30:04AM AiphaVlslon v5.3
Custom Report Iteration: 05/21/09
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ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

fle: AS140215-5MMB
ctrum #1 Analysis #1

Sample

Acquisition
Detector: 46
Batch Name: UAS140215-5_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:35:03PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021046; Det: 46; Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:47:15PM

Efficiency Calibration: C14021046

Efficiency: 30.58% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021046

Energy Cal: Gain = 9.8224 keV / Ch
Offset = 3,029.39 keV

Quadratic = 0.0000 keV / Ch 2

Tracer
Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM
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Tracer Nuclide: U-232
Tracer Recovery: 68.09%

U-232
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1

5139 5439 5739 6039 6339 6639 6939 7239
Energy (keV)

Vuclide Summary (ROl)

7539 7839

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R. Gross
keV %. Counts

2.00Sigma
Bkgd Net Activity TPU

Counts Counts pCi/L pCiIL

Critical
Level
pCilL

MDA
pCi/L

U-238
U-235
U-234
U-232

4217.9
4414.4

4787.6
5318.0

3942.9
4306.3
4601.0
5111.8

4296.5

4483.1
4885.8
5416.2

109.6
23.8
46.1

100.2
99.7

100.0
100.1

4.00
2.00

17.00
1,005.00

4.00
1.00

11.00
18.00

0.00
1.00
6.00

987.00

0.OE+000
4.3E-003
2.6E-002
3.0E+000

2.4E-002
1.5E-002
4.6E-002
2.OE-001

2.OE-002
I .OE-002
3.3E-002
4.4E-002

5.2E-002
3.2E-002
7.8E-002
1.OE-001

ReO By:

All activity values and tracer recovcries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 9:30:15AM AlphaVision v5.3
Custom Report Iteration: 05/21/09 7- 3@ 8I0f 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

S e: AS140215-5PMB
ctrurn #1 Analysis #1

Sample

Acquisition
Detector: 47
Batch Name: UAS140215-5_A
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/20/2014 2:35:04PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B14021047; Det: 47; Spectrum #1; Feb-10-2014 13:28

Calibration Date: 2/10/2014 12:47:41PM

Efficiency Calibration: C14021047

Efficiency: 30.42% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021047

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV / Ch2

Tracer Name: 914.4095,46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 70.31%

130

120

90

70

60

so

40

30
20

10

0 -
3038

I
U-232

u-2:37u-236 U-234

-I , [ 1 , I -,,
• , • ;- , , , - ; , - , "; - =- . .. - . -- : . . . . " , -- . , . •,,' .- ,.' . • " :° r * ;:- - . .,. . ,.-.

3338 3638 393S 4238 4538 4838 5138 5438 5738 6038
Energy (keV)

Nuclide Summary (ROI)

Gross Bkgd Nel
Counts Counts Cour

6338 6638 6938 7238 7538 7838

Peak
Energy

Nuclide keV

ROI
Start
keV

ROI
End
keV

FWHM B.R.
keV %.

2.00Sigma
t Activity TPU
its pCi/L r)CilL

Critical
Level
DCi/L

MDA
oCi/L

U-238
U-235
U-234
U-232

4194.3
4391.9
4767.4
5300.9

3917.6
4283.2
4579.6

5093.4

4273.3
4461.0
4866.2
5399.7

48.9
62.9
22.8

881

100.2
99.7

100.0
100.1

6.00
2.00

17.01
1,040.02

5.00
2.00
9.01

26.01

1.00
0.00
8.00

1,014.01

4.2E-003
0.OE+000
3,4E-002
3.1E+000

2.8E-002
1.7E-002
4.3E-002
2.OE-001

2.2E-002
1.4E-002
2,9E-002
5.2E-002

5.5E-002
3.9E-002
7.OE-002
1.2E-001

Re* By: I
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2124/2014 9:30:24AM
AlphaVlsion v5.3

Custom Report Iteration: 05121109
7(pg&jj80f 1



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

le: AS140215-5LCS
trum #1 Analysis #1

Detector: 11a
Batch Name: UAS140215-5_B
Nuclide Library: Uranium Default
Analysis Method: Absolute Interactive ROI Analysis
ROI Set: Uranium Default

Sample

Acquisition

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:41:57PM
Live Time: 1,000.00 min.
Real Time: 1,000.91 min.
Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021011; Det: 1 1a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:23:50AM

Efficiency Calibration: C14021011

Efficiency: 30.43% +/- 0.16% TPU(2 sigma)

Energy Calibration: C14021011

Energy Cal: Gain = 9.9575 keV / Ch
Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch'

Tracer Name: 914.4095.46_U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 69.32%

130

120

so

70

60

50

40

30

20

10

0

Energy (keV)

Nuclide Summary (ROI)
Peak ROI ROI 2.00SIgma Critical

Energy Start End FWHM B.R. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV %. Counts Counts Counts pCi/L pCilL pCi/L pCi/L
U-238 4205.4 3856.9 4215.4 100.9 100.2 1,096.00 4.00 1,092.00 4.7E+000 6.2E-001 2.OE-002 5.IE-002
U-235 4314.9 4225.3 4404.6 61.2 99.7 41.00 3.00 38.00 1.6E-001 6.OE-002 1.7E-002 4.6E-002
U-234 4733.2 4524.0 4812.8 89.5 100.0 1,052.00 12.00 1,040.00 4.4E+000 6.OE-001 3.4E-002 8.OE-002
U-232 5290.8 5041.8 5350.5 4--.9 100.1 1,0_4.0OP 24.00 1,000.00 3.1E+000 2.OE-001 5.OE-002 1.1E-001

Re@ By: 37~ Acpz-q~
All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

Print Date: 2/24/2014 9:30:19AM AlphaVision v5.3 77.~fi;Q 1
Custom Report Iteration: 05/21/09



ALS Laboratory Group - Fort Collins
Alpha-Spectroscopy Analysis Report

, le: AS140215-5LCSDctrum #1 Analysis #1

Sample

Acquisition
Detector: 12a
Batch Name: UAS140215-5_B
Nuclide Library: Uranium Default
Analysis Method: Absolute ROI Analysis, Set Name = Uranium Default
ROI Set: Uranium Default

Sample Size : 0.50

Acquisition Start Date: 2/21/2014 1:41:58PM
Live Time: 1,000.00 min.
Real Time: 1,000.91 min.
Dead Time: 0.09 %

Calibration

Bkgd Info: Sample: B14021012; Det: 12a; Spectrum #1; Feb-10-2014 13:23

Calibration Date: 2/10/2014 10:25:15AM

Efficiency Calibration: C14021012

Efficiency: 30.32% +/- 0.21% TPU(2 sigma)

Energy Calibration: C14021012

Energy Cal: Gain = 9.9575 keV / Ch
Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch 2

Tracer Name: 914.4095.46U-232
Tracer Activity: 19.64 DPM/mL x (Vol.)0.25 mL = 4.91 DPM

Tracer
Tracer Nuclide: U-232
Tracer Recovery: 41,19%

60

50

40

30

20

10

0
5120 5420 5720 60:

Energy (keV)

Nuclide Summary (ROI)

Nuclide
U-238
U-235
U-234

Peak
Energy

keV

4205.4
4404.6
4782.9

ROI
Start
keV

3926.6
4295.0
4593.7

ROI
End
keV

4285.1
4474.3
4882.5

FWHM
keV
85.2
76.7
78.9
82.2

B.R.

100.2
99.7

100.0
100.1

Gross
Counts

622.00
28.00

621.00
625.00

Bkgd Net Activity
Counts Counts pCi/L

1.00 621.00 4.5E+000
1.00 27.00 2.0E-001
3.00 618.00 4.5E+000

33.00 592.00 1.8E+000

2.OOSigma
TPU

pCI/L
6.9E-001
8.2E-002
6.9E-001
1.6E-001

Critical
Level
pCilL
1.7E-002
1.7E-002
2.9E-002
1.OE-001

3 ft

MDA
pC/IL

5.3E-002
5.3E-002
7.8E-002
2.2E-001U-232

Re* By:

5320.6 5111.5 5420.2

All activity values and tracer recoveries are estimated values. The LIMS reporting system uses the count results to
calculate all sample activity results. Thus, all activity values on this report may not be directly comparable to actual
results on LIMS forms. The LIMS forms contain the actual true activity results for this sample.

:Irint Date: 2/24/2014 9:30:29AM
AlphaVision v5.3

Custom Report Iteration: 05121109
7ýg6j% 1



ALS
Alpha Spectrometer Instrument Run Log Date:SOP 714;FORM 74$r$.jls (1012107)

-1) 41
DtcolBatch DI- rl.Sml I •/ad Duration Inta

I• -q

7 A-1 I -V l. (H ) 0
•5 , \/ .--,.ie

Detector Batch I Sgample ID T-Iso/Marix [ lDuration I Initial

'1 / -5"U
-I L

3 2 1 / L / 160

t -1A I I
I I *tIl*~I*I*~I~I

I 1-1/ i

_ _ _ -t
4jQ 1 _ 

62__ q ~ / ,~~

Ma U 100&

v -D f)4 \
I

Notes:1

Reviewed by:l~-4

442904- -,..---.- ".r- -



0 0
ALS

Alpha Spectrometer Instrument Run Log Dale,4 "//SOP 714:FORM 746rS.xls (10/2107)

')etectorl Batch ID Sample ID lso/atrix Duraton (islai

)I / " 5 36 n -

o f Lt J1(oLs NOR.ul1 -

II I____q0 -=AN35-6

__ "".5Lzzzx

ASA4~L=.l-)

De o B atch I Sa e0ID .soMatrix a Dura.o MInal
-L9&Q~r Zllo' I~rL

- - - -- - - --"----
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-/1

I1A,- -.6ze I4,- J/~

--IvV "UTh~
Notes: - I

Reviewed by: ie
•, 

~~~Date: " )/

-v,,uOl, I
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Section 6

QUALITY ASSURANCE
SUMMARY REPORTS

0
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A
No NON-CONFORMANCE REPORTS or QUALITY

ASSURANCE SUMMARY SHEETS are included in this data
package.
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Section 7

LABORATORY BENCH SHEETS

0

83 of 128



ALS Env~mental -- FC
Radiochemistry Iroment Worksheet

.::PreP tc:

Prep Procedure: USO I ) J + - I T g j , 3AAV D-( I t /-- Analytical QASS I NCR? Y C-
IPrepi Labll OC IQ ln~tAlq FlnAIq~ Units IReport Int Fi~e CrtI CntIPos Cnt 2 Fl~e Cnt2 Cnt2Pos Cnt3Fle Cnt3 Cnt3Pos Notes

I I ITy I I I I UnIts I I Ins a~t Chk By balrtsft Chk By j lfl~lot ChkeBy

2
1 1402169-1 SMP 0.5 0.5 sample uCUml -21691 _A j - 21691 ..

1 1402160-2 SMP 0.5 0.5 sample uCI/mil 21692 _.;21692 .21692

1 1402169-3 SMP 0.5 0.5 sample _uC ! 21-G93 J3 21693 21693

1 1402169-4 SMP 0.5 0.5 sample uCUlIM 21693•4 21694 31694

1 1402169-5 SMP 0.5 0.5 sample uCWml 21695 ..21695 j1695

1 14021694 SUP 0.5 0.5 sample uCi/nl _;2166 j 21696 _21696

1 1402169-7 SMP 0.5 0.5 sample uCUmI 21697 21697 21697

1 1402169-8 S•P 0.5 0.5 sample uCUmI *.21698 1 1 -21698 -2_2 B

1 1402160-9 SMP 0.5 0.5 sample uCUmi _21699 21699 1699

1 1402169-10 SMP 0.5 0.5 sample uCUml 216910 216910

1 1402169-11 SMP 0.5 0.5 sample uCilm 216911 / -216911

1 1402169-12 SMP 0.5 0.5 sample uCUml _6t216912 / _216912

1 14021W3 SUP 0.5 0.5 sample u.Um 216913 _216913 _219

1 1402169-14 SMP 0.5 0.5 sample uCUml 216914 _216914

1 1402169-15 SMP 0.5 0.5 sample uCUmi m216981 51691 _216915

1 1402169-16 SMP 0.5 0.5 sample uCUnm 216916 (.. ) 216916 _216916

1 1402169-17 SMP 0.5 0.5 sample uC.m 216917 _. / 216917 / -216917

1 1402169-18 SUP 0.5 0.5 sample uCUml _216918 _ 9216918 2118

1 1402169-19 SMP 0.5 0.5 sample uCllml _216919 14. " _2169 _216919

1 1402169-20 SMP 0.5 0.5 sample uCUMI _216920 L_..2.1 0 216o20

I AS14021"-SM MU 0-5 0.5 sample uClIml 2155MB 55MB

I AS140215-5P MB 0.5 0.5 sample uClmI /215512155P8 2155PB

I AS140215-5 LCS 0.5 0.5 sample lM, 5 ;1156L _;155L

I AS140215-5 LCSO 0.5 0.5 sample uCUml -i215.-•0 , ) _2155LD

__________" Tr jga/!A NO l~p gnormto.p .. .......S~~n lf~m~o
oln# Nuclide SolnID PrpoConc Units PrepDte Aliquot Unlt Plpet! ID Soln# Nuclide .•olD PrepConc Units PrpDate Aliquot Units Pipet 1

T1_ U-232 914.4095A6 18.916 DPMhrd 02/15/14 0.26 ml AW016 81 U-234 843.3610.100 19.608 DPMJml 02/15/14 0.25 ml AW016

_'eS1 U-235 843.3610.100 0.937 DPMhol 02D15/14 0.25 ml AW016 I

iIi
Pfe 1 of 3 UISO Instrument Sheet

Date Printed: 2/17/2014 15:58
ALS Environmental - FC

LIMS Version: 6.694
Supersedes: N ý A



ALS Entnmntal - FCRadiochemistry I10 ument WorksheetPrpath S 4-I
ALSr Procedur• Ul -O II

•Prp Procedure: UISO Analytical QASS I NCR? Y
Pre LebO I QCI mnit Aq lFin Aq IUnits Ieport at I File Cnt t CM Po. IC 2 File Cnt 2 ,CM 2 Pos Ct 3 File Cnt 3 CcM 3 Pas Notes

.Typ. Unit . Ins Oe Chk By, Inst ioet k By I I IBInstD t Chi By 1

Si u-238 843.3810.100 20.357 DPM/mi 02/15/14 0.25 ml AW016

Sample Barcodes1402169-1 Mll|| m m~n1402169-2 14|OHJ|M I,02169l-3|li~llllIHil
AS140215-5PS1 IBM 110I 11IIDHill AS140215-5PS2 AS140215-SPS3

1402169-4 ilIUHllHlI ~lliEH 1402169-5 1mI lI•fflEmmIIu a 14021690I
AS140215-5PS4 AS140215-5PS5 AS140215-5PS6

1402169.7 _________ i__ 1402169-8 IflhRlifl 1402169-91

AS140215-5PS7 AS140215-5PS8 AS140215-SPS9

1402169-10 IIoI nUlnniio m uuoJ 1402169-11 I N||If0 iiEIfhIIE II 1402169-12
AS140215.,PS1O ASM4021-5PS1ll AS140215-SPS12

1402169-13 If llIi1402169-14 l IlIANU1402169-15 LlIu IO lIIhflIIlh iuII
AS140215-5PS13 AS140215-5PS14 AS140215-5PS15

1402169-16 I I flh flhI Ifo,,i.,,1402169-17 I11 O HI HIIIIIOHIiI 1402169-18
ASM21-5ps16 AS140215-5PSI1 7 AS140215-SPS18

402169-19 Ihh ||IHUlli 1402169-20 I iI|. jflj AS140215-SMMB Il if| WIIHEIIII U IIIi
AS140215-5PS19 AS140215-SPS20 AS140215-5PW21

"S140215of, &E"BfIIININ II AS140215-5LCS l mllf HIH AS140215-GLCSD llIfh IIIfflIHui•]
AS140215-5PS22 AS140215-5PS23 IMIWA AS140215-`PS24

O0

-Fe 2 of 3 UISO Instrument Sheet ALS Environmental - FC Supersedes: ,

Date Printed: 2/1712014 15:58 LIMS Verson: 6.694



ALS En~nmental - FC
Radiochemistry *rument Worksheet

PrpAtqht: AS 14 9 -

Reporting Units
La ,iD. - TsIr=ae- Rp t~nt

1402169-1 IsoUPNVAir Filter

1402169-2 IsoUPNV_Air Filter

1402169-3 IsoUPNVAir Filter

1402169-4 lsoUPNVAir Filter

1402169-5 IsoU PNVAir Filter

1402169-6 IsoUPNVAir Filter
1402169-7 IsoUPNVAir Filter

1402169-8 IsoUPNVAir Filter

1402169-9 IsoUPNVAir Filter

1402169-10 lsoUPNVAir Filter
1402169-11 IsoUPNV_Air Filter

1402169-12 IsoUPNVAir Filter

1402169-13 IsoU PNV Air Filter
1402169-14 IsoUPNVAir Filter

1402169-15 lsoUPNVAir Filter

1402169-16 IsoUPNVAir Filter
1402169-17 IsoUPNVAir Filter

1402169-18 IsoUPNVAir Filter
1402169-19 IsoU PNVAir Filter

1402169-20 IsoU PNVAir Filter

uCi/mI
uci/mI
uCilml
Uci/ml
uCivml
uCl/ml
uClfml
uCl/mi
uCI/mi
Ucl~mI
Uci/ml
uCI/mI
uCi/mI
uCi/ml
uCl~mI
uCi/mi
UcI/mI
uCi/mi
uCi/mI
uCi/mI

l*ge 3 of 3

Date Printed:

UISO Instrument Sheet

2/17/2014 15:58
ALS Environmental - FC

LIMS Version: 6.694
Supersedes: N' \ V:"



ALS Enanmental -- FC
Radiochemistry Worksheet

Proe' Btch 48W4-5I

Prep Procedure: UISO I Reviewed By: cas 0 , Review Date: 2/17/2014

Non-Routine Pre-Treatment? N Batch: % ,L C--•" A-.•xSp\ -A-• Re-Prep? Y I Batch: N • Prep QASS INCR? Y I/3 NA 1 ,

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance: 27
Prep SOP; NONE Prep Date: 2/15/2014 Balance:

Matrix Class: solid Prep Dept: AP

Samp Prep m LablD "C Dish InitAIq Fin AIq Prep Basis #of Filters Micro Init Micro Date Standards Prep Notes
Mum Num Type No. sample sImple

1 1 1402169-1 SMP 0.5 0.5 As Received TI

2 1 1402169-2 SUP 0.5 0.5 As Received TI

3 1 1402169-3 SMP 0.5 0.5 As Received TI
4 1 1402169-4 SMP 0.5 0.5 As Received TI

5 1 1402169-5 SMP 0.5 0.5 As Received TI

6 1 1402169-4 SMP 0.5 0.5 As Received TI
7 1 1402169-7 SMP 0.5 0.5 As Received TI

8 1 1402169-8 SMP 0.5 0.5 As Received TI

9 1 1402169-9 SMP 0.5 0.5 As Received TI

10 1 1402169-10 SMP 0.5 0.5 As Received TI
11 1402169-11 SMP 0.5 0.5 As Received - TI

12 1 1402169-12 SUP 0.5 0.5 As Received - Ti

13 1 1402169.13 SUP 0.5 0.5 As Received TI

14 1 1402169-14 SMP 0.5 0.5 As Received Ti

15 1 1402169-15 SMP 0.5 0.5 As Received Ti

16 1 1402169-16 SMP 0.5 0.5 As Received TI

17 1 1402169-17 SMP 0.5 0.5 As Received TI

18 1 1402169-1 SMP 0.5 0.5 As Received TI

19 1 1402169-19 SMP 0.5 0.5 As Received TI

20 1 1402169-20 SMP 0.5 0.5 As Received TI

21 1 AS140215-SM MB 0.5 0.5 As Received TI

22 1 AS140215-5P MB 0.5 0.5 As Received TI
23 1 A5140215-5 LCS 0.5 0.5 As Received 5ITI

24 1 AS140215-5 LCSD 0.5 0.5 As Received SITI

0€

ldge 1 of 2 UISO Bench Sheet
Date Printed: 2/17/2014 15:57

ALS Environmental - FC
LIMS Version: 6.694

Supersedei t j . 'K: 4ý;ý



ALS Enn nmental -- FC
Radiochemistry Worksheet

Prp5a~:AS14W_ 5 .7

Prep Procedure: UISO I Reviewed By: cas 1 Review Date: 2117/2014

Non-Routine Pre-Treatment?(?)l N Batch: .leL C2L-\ý - Re-Prep? Y /g) Batch: T,7. ) Prep QASS I NCR? Y I

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance: 27
Prep SOP: NONE Prep Date: 2/15/2014 Balance:

Matrix Class: solid Prep Dept: AP

ISamp Prep ILabD IC Dish lnitAiq FinAiq Prep Basis # of Filters Micro uIt Micro Date Standards Prep Notes

oum Mum T No. sample t

Comments
Filters consist of 4" circles that were cut in half. One half was aliquotted Into a pre-weighed beaker and weighed. The matrix MB (MMB), LCS, and LCSD (due to limited volume) were created using client provided blank
filters. The reagent MB (PMB) was created using an ALS blank filter. All samples were spikeditraced and muffled at G00C. After muffling, the beakers were re-weighed to determine sample ash weight. Samples were
ansferred and digested using 15mL each HCI and HNO3, and 5mL HF. Further prep proceeded per SOP 778.

Spiked By~. Tambrae Elhart Date: 2/15/U2014

Witnessed By: Emily R. Lyons Date: 21`15/2014

.~ ~ ~ r c r~ r o u I Q ..... ... .. .......... .. ... .. .~.

Soln # Nuclide SolnlD Prep Conc Units Prep Date Aliquot Units Pipet ID

T1 U-232 914.4095.46 18.916 DPM/mW 02/15/14 0.25 ml AW016i

Soln # Nuclide SolnlD Prep C.nc Uni Pr Prep Date Aliquot Units Pipet ID
S1 U-234 843.3610.100 19.608 DPtMNi 02/15/14 0.25 ml AW016
S1 U-235 843.3610.100 0.937 DPM/k 02/15/14 0.25 ml AW01l
S1 U-238 843.3610.100 20.357 DPMlml 02/15/14 0.25 ml AW016

00
00

FIRe 2 of 2

Date Printed:

UISO Bench Sheet
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ALS Env~menta, -- FC Radiochemistry P@Worksheet Pr~pBatch: S14O ,, I

Prep Procedure: UISO I Prep Batch Not Validated!!! Reviewed By: Review Date:

Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance:

Prep SOP: NONE Prep Date: 2/15/2014 •IC Balance:

Matrix Class: solid Prep Dept: AP

f Nuamp LebD TyIe Dish InitAiq Fin Aiq Prop Basis of Fillers 4 Miro mift Micro Date Standards Prep Notes

I 1 1402169-1 SUP 0.5 0.5 As Received TI

2 1 1402119-2 SUP 0.5 0.5 As Received TI

3 1 1402169-3 SMP 0.5 0.5 As Received TI

4 1 1402169.4 SUP 0.5 0.5 As Received TI

5 1 1402169-5 SUP 0.5 0.5 As Received TI

6 1 140216946 SUP 0.5 0.5 As Received T1

7 1 1402169-7 SUP 0.5 0.5 As Received TI

8 1 140216948 SUP 0.5 0.5 As Received TI

9 1 1402169-9 SUP 0.5 0.5 As Received TI

10 1 1402169-10 SUP 0.5 0.5 As Received TI

11 1 1402169-11 SMP 0.5 0.5 As Received TI

12 1 1402169-12 SMP 0.5 0.5 As Received TI

13 1 1402189-13 SUP 0.5 0.5 As Received TI

14 1 1402169-14 SMP 0.5 0.5 As Received TI

15 1 1402169-15 SUP 0.5 0.5 As Received TI

16 1 1402169-16 SMP 0.5 0.5 As Received TI

17 1 1402169-17 SUP 0.5 0.5 As Received TI

18 1 1402159-18 SUP 0.5 0.5 As Received TI

19 1 1402169-19 SUP 0.5 0.5 As Received TI

20 1 1402169-20 SUP 0.5 0.5 As Received TI

21 1 AS140215-SM MB I I As Received LN1 T1

22 1 ASI40215-5P MB I I As Received &f j TI

23 1 AS140215-5 LCS 1 I As Received 4 q9 SI,TI

24 1 AS140215-5 LCSD 1 1 As Received '/7 S1.T1

00

P;b% 1 of 2 UISO Bench Sheet ALS Environmental - FC Supersedes: . , A/
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ALS Envomental -- FC
Radiochemistry P* Worksheet

PrepBatc; AS4OW5

Prep Procedure: uiso I Prep Batch Not ValidatedH!! Reviewed By: Review Date:

Non-Routine Pro-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N

Prep SOP: PAl 778 Rev: 14 Prep Analyst: Tambrae Elhart Balance:
Prep SOP: NONE Prep Date: 2/15/2014 • Balance:

Matrix Class: solid Prep Dept: AP

I Samp Prep LalD I QC Dish nit AIq Fin Alq Prep Basis # of Filters Micro [nit Micro Date Standards Prep Notes
Nwn Hum Type No. sample sample

Comments
Filters consist of 4" circles that were cut in half. One half was aliquotted into a pre-welghed beaker and weighed. The matrix MB (MMB), LCS, and LCSD (due to limited volume) were created using client provided blank]
Ifilters. The reagent MB (PMB) was created using an ALS blank filter. All samples were spiked/traced and muffled at 600C. After muffling, the beakers were re-weighed to determine sample ash weight. Samples were
Itransferred and digested using 15mL each HCI and HNO3, and 5mL HF. Further prep proceeded per SOP 778.

Spiked By: , Date: "

Witnessed By: Date:

Soln # Nuclide SoinlD Prep Conc Units Prep Date Aliquot Units Pipet ID
TI U-232 914.4095.46 18.916 DPrmrd 02/15/14 0.25 ml AW016

SoIn # Nuclide SoinlD Prep Conc Units Preop Date Aliquot Units Pipet ID

S1 U-234 843.3610.100 19.608 DPM/rn 02/15/14 0.25 mnl AW016
S1 U-235 843.3610.100 0.937 DPfm/1 02/15/14 0.25 ml AW016
S1 U-238 8433610.100 20.357 DPMhrT 02/15/14 0.25 ml AW016

&OaýOs lt - (o0&ý t- '

0

P•e 2 of 2

Date Printed:

UISO Bench Sheet

2/15/2014 8:57
ALS Environmental - FC

LIMS Version: 6.694

Supersedes: .4 A



Sample Condition Form (Solids)

Analyst: 20

Analysis Date: 1 " "/1i Method: .

-"_ _ _Sample Condition (Visual Appearante of Analysis Aliquot at Time of Prep)
Work Sample Dry/Wet)
Order ID Moist Texture Remarks

J9 1 I 1\

_4--I

I
- q. I 4

ID I

4L

I:\Oprtns\RAD\FORMS\sample condition form (solids)
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1402169 Filter Weight Spreadsheet

Sample Beaker Beaker, Watch BeakerWatch Glass, Beaker, Watch Glass, Net Filter Net Ash
ID ID glass wt (g) Filter Wt (g) Ashed Filter Wt (g) Wt (g) Wt (g)

1402169-1 462 55.1961 55.6141 55.1964 0.418 0.0003
1402169-2 457 54.089 54.4586 54.089 0.3696 0
1402169-3 L35 57.8721 58.2609 57.8723 0.3888 0.0002
1402169-4 207 57.8784 58.2874 57.8784 0.409 0
1402169-5 438 53.4026 53.8075 53.4038 0.4049 0.0012
1402169-6 201 57.3142 57.7293 57.3154 0.4151 0.0012
1402169-7 451 54.6202 55.0212 54.6214 0.401 0.0012
1402169-8 466 55.3545 55.735 55.3551 0.3805 0.0006
1402169-9 L49 55.8684 56.2517 55.8686 0.3833 0.0002
1402169-10 LL15X 55.5324 55.9245 55.5334 0.3921 0.001
1402169-11 210 54.6538 55.0349 54.6558 0.3811 0.002
1402169-12 L43 57.7701 58.1613 57.7715 0.3912 0.0014
1402169-13 445 54.8299 55.23 54.832 0.4001 0.0021
1402169-14 L57 58.4032 58.811 58.4048 0.4078 0.0016
1402169-15 L63 58.7486 59.1344 58.7517 0.3858 0.0031
1402169-16 1-50 58.002 58.4281 58.0074 0.4261 0.0054
1402169-17 L14 55.3962 55.7967 55.3983 0.4005 0.0021
1402169-18 L51 55.9312 56.3191 55.9334 0.3879 0.0022
1402169-19 L65 54.7476 55.1387 54.7488 0.3911 0.0012
1402169-20 L45 54.3101 54.6996 54.3107 0.3895 0.0006

Balance: 27
Note: Prior to aliquotting, the filters were cut in half. Only one half of the filter was placed into the weighed
beaker, spiked/traced, and muffled. Following muffling, the beaker/filter was reweighed to determine
ash weight.

0

00



Batch: F: k LA 02 k C-

U Solid

Reagent Lot #
Conc. Hydrochloric Acid 0000058916

Conc. Nitric Acid 0000046694
Conc. Hydrofluoric Acid 0000061467

Boric Acid J23624
Iron Carrier 96344, 0000043374

Ammonium Hydroxide 0000036215
9N Hydrochloric Acid 0000058916
Polyethylene Glycol 10172053

Sodium Nitrite 0000023153
Methanol DJ459

1 x8 Anion Exchange Resin MKBK3092V
Ammonium Iodide F05Z019

0.5N Hydrochloric Acid 0000058916
Ascorbic Acid - 00023965, 0000035i i

Lanthanum Carrier )000058916. H0459•
Safranine 1211310

Titanium Chloride D04Z008
3N Hydrofluoric Acid 0000061467

U Liquid

Reagent Lot #
Conc. Hydrochloric Acid 0000058916

Iron Carrier 96344, 0000043374
Ammonium Hydroxide 0000036215
9N Hydrochloric Acid 0000058916
Polyethylene Glycol 10172053

Sodium Nitrite 0000023153
Methanol DJ459

1x8 Anion Exchange Resin MKBK3092V
Ammonium Iodide F05Z019

0.5N Hydrochloric Acid 0000058916
Conc. Nitric Acid 0000046694

Ascorbic Acid )00023965, 00000355
Lanthanum Carrier )000058916, H04599

Safranine 1211310
Titanium Chloride D04Z008

3N Hydrofluoric Acid 0000061467

61

61
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STANDARDS TRACEABILITY
DOCUMENTS
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100
PROJECT, ~'93.3LIo1 vb~ Notebook No. S410

Codtlnued From Page

r ! I I" I I " " 1:

Prepare a working dilution of 2ŽL3. .. •1L... I

1. Density of IMV 1AA , lot # K 6 Y
Mass of 100mL vol. flask: 6X.L19 1? 1 Balance # D6)
Mass of flask & 100mL acid: ILIt QS< Balance# I -a
Net Mass: 4D.aL2aA
Density: Lo01 516A.,- L,

2. Mass of _9 3 .3418.0transferred:
Mass of open empty nalgene: 2qLq.E5 Balance# Va
Mass of nalgene & standard: 92.13.. Balance# Jj.

Net mass of standard transfeired: , Balance# A

3. Dilute to final volume:
Mass of nalgene, standard, & diluent: I MIA"ck Balance#* .
Mass of empty nalgene (from above):. ),:Y Balance# IGL
Net mass of new dilution: a Balance#,A/L

IN~

4. Final activity calculation:

,j,,U (,is-• (, O.,-5/M

c -•Y (t~~.~>-/,~IfaM .I•!

e .•.

N.__ , Stnd ID: 843.3610.100 1 O

- Description: U-238 -__-

--- d Expiration: 8/412012 "MUM

. Activity: 20.36 dpm/mL Anaisls Inftals Expration Date"- i-:U 11I17 7"V 171101i•_
2s Uncertainty: 0.12 dpnVmL t

Ref. Date: 8tl/•4"7i ,
Ref Time: N/A V 7r ) -.t1- __

Prep Date: 8&3/2011 Prep by: TE
MatrWlComp. 1M HN03 -,, _ _
Half Life cy): 4.47E+O9 Continued on Page

Read and Understood By

Signed Date Signed VDate

4
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PROJECT.

L/ - -.1 -5 q Notebook No. 3 I "0
Continued From Page

() --N Al-02A I

1

V

_ -I------k-- L ~ -f-

- -- r-
.4,

IL .

dT\- 11 -t -k I -- ~

Continued on Page

Read and Unda By
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StactrdReference Material"2 Q,
Uraniumt Standard..-'. '

ThBS*d.dRrec M&SU~i8I (RMK cOsifta Of solution of a si darzdize nd cxiidqafiyb-.
-:--id1OSatT6 e 111.23gF ranum=-235,gmdmmhm3-34hie~ mit tbly ja o

L~"iif~ded~LL4EUy `fmr h albraon of insfrmrý Cht .. , .. Dgn~ t.S
tbd ae ~eO lrMAjmF~wt and jbrthe

'~~~~, heolui, W oe mpom pd=-e~tA.~
m a~am-~e~e4~#L. NIST, bbriifihoapv-gf~a~o~e(

0112s~n~ H1120) EST
* 5...7

.5.Jc chb-c kidr F. ., . . .* I *

A -1.5. 
7s ji 5 .

qA=.... man~~m-3~22O. -

~~~qo psadeS3dg......* .

-A F 'm. i ..

. ".. thi t

9RA a4."-

.. , -j 
.J I-me

'* ae MOC18 be~ -O-i

it I I th rb a L . -ý:,I- , o

df hh C@-*~ ýXdpm S l' p

* W SS..q . .. S~5 5

OR~~~Riaor'i L .7~uI w~pa~ hdr "Crm t . 55 5.2. 2f'rw

"N- K. 'A
.. j, -Y . _ 

.

PIY Ismlm proiigh- Ratam

j'ddkSi-,, 6 1:ad Gr ~

-Gaithemab' g Marylind.d26019-
Noebr1997 .S75****.. I*zd.in nrso

T~treved nd pirto !!~~tnad br~uarY 20D07.-* `u*'*:Rpee5 L.Wstm/ Jr.,Chief
-Measinret Svici Dvimion'

2,,
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s.f
.3. 5

I j(~.
".5

- . r

5t. -ca 5.' ~5~5~
St.

5 
-

.4

t

'Radt~iinclidwiNsuralTrnu ~M~nO f 2*'I2 ,~t4d 23.41)

Musi nctivitig-pf the solutioný Sz U14 qmg

-RoaI',. *...*'*

1°

I

I . .

L t. :.t~

j.Soraedcsa ... Li&qId ini Aa4ae LNS o~iiaEgi0ipoe (see Noft 1).

1.0 oi~~i~M6 MOM ' of sohution

ClO54~?~t~~2 't0B4t3 APv.

(SZS~O.01 ~a~ta$~yr%. 'S .'...ti

I.

-(904 )i 3.2xg~du~ns~

NO..a~l

S 'it

,. ;. 6!6

-A04

;~: *~* Cr~ , 4d

('S ..ij
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:.w ~~~Table 2. ntany .. a!tfr.M3I

I Reflatiesadr

Wncertainty cotvonent . . . cobutibn. on
M.i Tyivty o

ISOtopiO umumii atom fracdon in SpjM 960; stnid
Ideviuijn of i&~ me an for replicatE mco~ ~

2ISOtoPic' Býa D M fato SRM 960; ., ..-

.2deviatien of ffiemaný for standaAr0.0

-f de~Qthe.en, -i S pectrometrcA0

Inca I. ... ...... . .

4. .'o!; sb di u*. ý- -.7

iiz*u . . %:. .. . .

~ ~ - - ~ ~ ..gi C.. 03
C. ~ .. :->~..3O." -

___________________ __________________ _ 4_ _ _ _ _ _ _ _ _ _ _ r~
-GO >CJCCC s

A...

-r. f t;p -7 t C 238

C '
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46 Prni~qot

Continued from Page

-4

Prepare a working dilution of 3 64, 136 )-..6) .
1. Density of ] -/LOAM ,lot # 0) 00 01" (-•1

Mass of IOOmL vol. flask: 3.,, . Balance # jj•

Mass of flask & 1 OOmL acid: I-- i< Balance# 173
Net Mass: i 03,1 cL.
Density: I I O ̀ 3 I• •• L

2. Mass of :nI".. q .I i).jnr•t ferred:
Mass of op:en empty nalgerne:
Mass of nalgene & standard:
Net mass .of standard transferred:

•, Balance#-.I
Balance#
Balance#

3. Dilute to final volume: ..
__ .. n•fnakpua c•nndi... Ar .i,,i..nt. I .. 2. } ... S•:i•

( '-

1~2l2nv'P*

Mas f mtyna Balance# I a
Net mass of new dilution: Balance#_.A•

4. Final activity calculation:-.

I . I. I . I I I. 1 . I .. I I I .......

•. I I I........ . I. 1" "".I 1 lT li, i i '!"_I_"1 I I
Stnd ID: 914.4095.46

Description: U-232. '... .
Expiration: 10/2912014 1eei.i , "'...

ActivitY: 19.64 dpm/mL Analysis Date initials Expiration:Date

2s Uncertainty: 0.96 dpm/mL .,_._...._'
.:Ref. Date: 512712010 ... _.I. .. . . _._'__

Ref Time: NIA "_,. '__,_. . _

Prep Date: 10/22/2013 Prep by:. TE ....... - .... .. .,
Matrix/Comp. 1M HN03
Haff Life (y): 6.89E+01

. ... 1 .1 *• • • .: .. • • •• • : •

I

Continued on Page
. P - -

Signed Date .ate. Signed Date
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'Eckert &Ziegler
Analytics.

il\" Vt 1380 Seaboard Industrial Blvd.
Atlan.ta, Georgia 3031B
Tel 404-352-8677
Fax.404-352. 2837
www.analytcslnc com

CERTIFICATE OF CALIBRATION
Standard Radionuclide. Source

823o0-307
U-232 5 mL IMq~d in FlamLe Sealed Vial

Oust=ae ALaS Laboratory 13rozip /Fort Collin
P.O. No.: .38"25 94-2810. e 1 . .

Thsstrud md nsoarm vs ma *prepre ga lrafty=ro a master soluscmr calfibrated by:Eckrt &
Zaegler , ug a ger-a gama 8L syse. anrid calibration were

cced with a. german - ua ----- ecWmte s 7se he %.=alear decay. rate and refersach date for tds
source are given below. Eckert 4Z mealAnals. nftt.fmrae. t to .the Xat4 lhutfte of
staridaziu and Tekmology tbmrogft a Jeamzetr -FAssurace PUgr..m as deacxbed.izk!INC Regulamtr
Colds CI15 Rervis~on ,Fbray 979 anmd ooziramoewihA2M9N42.Z-1995, Taceaboiycfaruactlvb
Sources Wo NWE.' =2 accredited byb ePylaSdty (~ athe producbonoflUST-freable

BUpoT Pany ooiormwththe coeiairprga oil NS ~~t 133Df t ~disdr~ll Ste. 409,.Mc=an =VA 22101.• s.'•• • •s ;s=.m,

Unssztahty*, %
Hal!-LffK :Activity RehasaceDate

isotope MasCIq) VA 11 U C12:0UPM E

E-82 SB17B+04' 4.882E+00 0.6 . 4.9 04/2iý10:

0 . .. ... .I V- .Raaatv0g:azdid j uayknL SimaltTearkNotoZZOtaafr~aIgs~a~ui

Sotrcoe Prepa~red br, A1AC<4~

QAApprove&
J. D. McCorvey, QAManaqatAJ±e~aate

IDate: dL I

I
AAQIu

Single leotepe CeMfiate,. Rev I 9/28200

I I=
Corporate Office

24837 Avenue Tibbitt V3aoncia C-alifornIa91355
Laboratory

1340 Sealioard Industrial B1vd. Atlanta, Georgia, 30318
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Alpha Spectroscopy

Quality Control Data

Weekly Background, Energy, and
Efficiency Calibrations
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Calibration Dafa Summary
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

RESULTS FLAGS LCL LWL UWL UCL

Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency
Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM

Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402169-1 SMP AS140215-5 UIso 81 C14021881 2/18/2014 30.83 Pass 29.34 29.86 31.89 32.42

Spectrum #1 AS140215-5UR B14021881 2/18/2014 0.1050 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021881 2/18/2014 5553.6 Pass 5505.8 5515.8 5595.8 5605.8

1402169-2 SMP AS140215-5 UIso 82 C14021882 2/18/2014 30.65 Pass 29.85 30.38 32.46 32.99

Spectrum #1 AS140215-5UR B14021882 2/18/2014 0.0990 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021882 2/18/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

1402169-3 SMP AS140215-5 UISO 83 C14021883 2/18/2014 31.20 Pass 29.72 30.25 32.31 32.84

Spectrum #1 AS140215-5UR B14021883 2/18/2014 0.1290 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021883 2/18/2014 5557.7 Pass 5505.8 5515.8 5595.8 5605.8

1402169-4 SMP AS140215-5 UIso 84 C14021884 2/18/2014 30.40 Pass 28.92 29.44 31.44 31.96

Spectrum #1 AS140215-5UR B14021884 2/18/2014 0.1410 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021884 2/18/2014 5555.8 Pass 5493.9 5503.9 5583.9 5593.9

1402169-5 SMP AS140215-5 UISO 85 C14021885 2/18/2014 30.11 Pass 28.78 29.30 31.30 31.82

Spectrum #1 AS140215-5UR B14021885 2/18/2014 0.1040 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021885 2/18/2014 5543.9 Pass 5496.0 5506.0 5586.0 5596.0

1402169-6 SMP AS140215-5 UlISO 86 C14021886 2/18/2014 30.61 Pass 28.91 29.42 31.42 31.94

Spectrum #1 AS140215-5UR B14021886 2/18/2014 0.1000 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021886 2/18/2014 5546.0 Pass 5505.8 5515.8 5595.8 5605.8

1402169-7 SMP AS140215-5 Utso 87 C14021887 2/18/2014 31.55 Pass 29.84 30.37 32.45 32.98

Spectrum #1 AS140215-5UR B14021887 2/18/2014 0.1180 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021887 2/18/2014 5548.0 Pass 5505.8 5515.8 5595.8 5605.8

1402169-8 SMP AS140215-5 UIso 88 C14021888 2/18/2014 30.79 Pass 28.96 29.47 31.48 32.00

Spectrum #1 AS140215-5UR B14021888 2/18/2014 0.0940 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021888 2/18/2014 5543.9 Pass 5505.8 5515.8 5595.8 5605.8

1402169-9 SMP AS140215-5 UIso 89 C14021889 2/18/2014 31.24 Pass 29.50 30.02 32.07 32.60

Spectrum #1 AS140215-5UR B14021889 2/18/2014 0.0990 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021889 2/18/2014 5555.8 Pass 5505.8 5515.8 5595.8 5605.8

Data Package ID: UR1402169-1

Abbreviations: Eff - Efficiency Bkg - Background LCL - Lower Control Limit UWL - Upper Warning Limit

Egy - Energy CPM - Counts per Minute LWL -Lower Waming Limit UCL - Upper Control Limit Cl -The Analysis Date exceeds the Calibration Date by more than 14 days.

Ote Printed: Tuesday, February 25, 2014

00

ALS Environmental -- FC
LIMS Version: 6.695
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Calibration Dafa Summary
Laboratory Name: ALS Environmental - FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

RESULTS FLAGS LCL LWL UWL UCIL
Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency

Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM
Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402169-10 SMP AS140215-5 UIso 90 C14021890 2/18/2014 30.90 Pass 29.66 30.19 32.25 32.78

Spectrum #1 AS140215-5UR B14021890 2/18/2014 0.1110 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021890 2/18/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

1402169-11 SMP AS140215-5 UISO 91 C14021891 2/18/2014 30.35 Pass 28.95 29.46 31.48 31.99

Spectrum #1 AS140215-5UR B14021891 2/18/2014 0.0970 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021891 2/18/2014 5557.7 Pass 5507.8 5517.8 5597.8 5607.8

1402169-12 SMP AS140215-5 uiso 92 C14021892 2/18/2014 31.14 Pass 29.21 29.74 31.76 32.29

Spectrum #1 AS140215-5UR B14021892 2/18/2014 0.1040 Pass 0.0000 0.0500 0.5000 0.7500

2/2012014 C14021892 2/18/2014 5548.0 Pass 5507.8 5517.8 5597.8 5607.8

1402169-13 SMP AS140215-5 UISO 93 C14021893 2/18/2014 32.05 Pass 30.54 31.09 33.21 33.76

Spectrum #1 AS140215-5UR B14021893 2/18/2014 0.1080 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021893 2/18/2014 5555.8 Pass 5507.8 5517.8 5597.8 5607.8

1402169-14 SMP AS140215-5 uiso 94 C14021894 2/18/2014 32.10 Pass 30.23 30.77 32.87 33.41

Spectrum #1 AS140215-5UR B14021894 2/1812014 0.0830 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021894 2/18/2014 5557.7 Pass 5507.8 5517.8 5597.8 5607.8

1402169-15 SMP AS140215-5 UISO 95 C14021895 2/18/2014 32.13 Pass 30.55 31.10 33.22 33.77

Spectrum #1 AS140215-5UR B14021895 2/18/2014 0.0920 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021895 2/18/2014 5567.7 Pass 5507.8 5517.8 5597.8 5607.8

1402169-16 SMP AS140215-5 UISO 30 C14021030 2/10/2014 28.09 Pass 28.99 27.46 29.36 29.83

Spectrum #1 AS140215-5UR B14021030 2/10/2014 0.4190 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021030 2/10/2014 5546.0 Pass 5514.0 5524.0 5604.0 5614.0

1402169-17 SMP AS140215-5 uiso 31 C14021031 2/10/2014 29.21 Pass 28.09 28.58 30.56 31.05

Spectrum #1 AS140215-5UR B14021031 2/10/2014 0.3950 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021031 2/10/2014 5557.7 Pass 5496.0 5506.0 5586.0 5596.0

1402169-18 SMP AS140215-5 UISO 32 C14021032 2/1012014 29.03 Pass 27.66 28.16 30.08 30.58

Spectrum #1 AS140215-5UR B14021032 2/10/2014 0.3190 Pass 0.0000 0.0500 0.5000 0.7500

2/20/2014 C14021032 2/10/2014 5555.8 Pass 5496.0 5506.0 5586.0 5596.0

Data Package ID: UR1402169-1

Abbreviations: Elf - Efficiency Bkg -Background LCL - Lower Control Limit UWL - Upper Warning Limit

Egy -Energy CPM - Counts per Minute LWL -Lower Warning Limit UCL - Upper Control Limit CI -The Analysis Date exceeds the Calibration Date by more than 14 days.

ete Printed: Tuesday, February 25, 2014
ht,

ALS Environmental -- FC
LIMS Version: 6.695
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Calibration Data Summary
Laboratory Name: ALS Environmental -- FC

PAl Work Order: 1402169

Prep SOP: PAl 778

Analytical SOP: PAl 714

Reported on: Tuesday, February 25, 2014

8:23:39 AM

RESULTS FLAGS LCL LWL UWL UCL
Lab Sample ID QC Type Batch ID Test Name Detector Eff Spectrum Eff Date %Efficiency Efficiency %Efficiency %Efficiency %Efficiency %Efficiency

Spectrum Analysis Run Id Bkg Spectrum Bkg Date Bkg CPM Background Bkg CPM Bkg CPM Bkg CPM Bkg CPM
Analysis Date Egy Spectrum Egy Date Energy keV Energy Energy keV Energy keV Energy keV Energy keV

1402169-19 SMP AS140215-5 UISO 43 C14021043 2/10/2014 32.34 Pass 30.49 31.03 33.15 33.69

Spectrum #1 AS140215-5UR B14021043 2/10/2014 0.4360 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021043 2/10/2014 5567.7 Pass 5496.0 5506.0 5586.0 5596.0

1402169-20 SMP AS140215-5 UISO 45 C14021045 2/10/2014 31.65 Pass 30.63 31.18 33.30 33.85

Spectrum #1 AS140215-5UR B14021045 2/10/2014 0.4130 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021045 2/10/2014 5546.0 Pass 5496.0 5506.0 5586.0 5598.0

AS140215-5M MB AS140215-5 UIso 46 C14021046 2/10/2014 30.58 Pass 29.63 30.16 32.22 32.75

Spectrum #1 AS140215-5UR B14021046 2/10/2014 0.3270 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021046 2/10/2014 5543.9 Pass 5505.8 5515.8 5595.8 5605.8

AS140215-5P MB AS140215-5 Uiso 47 C14021047 2/10/2014 30.42 Warning 30.32 30.87 32.97 33.52

Spectrum #1 AS140215-5UR B14021047 2/10/2014 0.3520 Pass 0.0000 0.0498 0.4998 0.7500

2/20/2014 C14021047 2/10/2014 5557.7 Pass 5507.7 5517.7 5597.7 5607.7

AS140215-5 LCS AS140215-5 UIso 11a C14021011 2/10/2014 30.43 Pass 29.69 30.21 32.29 32.81

Spectrum #1 AS140215-5UR B14021011 2/10/2014 0.4130 Pass 0.0000 0.0498 0.4998 0.7500

2/21/2014 C14021011 2/10/2014 5559.6 Pass 5497.0 5507.0 5587.0 5597.0

AS140215-5 LCSD AS140215-5 UIso 12a C14021012 2/10/2014 30.32 Pass 29.29 29.80 31.86 32.37

Spectrum #1 AS140215-5UR B14021012 2/10/2014 0.3430 Pass 0.0000 0.0498 0.4998 0.7500

2/21/2014 C14021012 2/10/2014 5559.6 Pass 5507.7 5517.7 5597.7 5607.7

Data Package ID: UR1402169-1

Abbreviations: Eff - Efficiency

Egy - Energy

Bkg - Background

CPM - Counts per Minute

LCL - Lower Control Limit

LWL - Lower Warning Limit

UWL - Upper Warning Limit

UCL - Upper Control Limit Cl - The Analysis Date exceeds the Calibration Date by more than 14 days.

te Printed: Tuesday, February 25, 2014
IJ
00

ALS Environmental -- FC
LIMS Version: 6.695
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Alpha Spec Calibration Source R

Reoalbra0on performed by botope Products Laboe

Prwny Ce So,,rcel

190
Pi.noh.1 LeL.: 9

R..c.*'d boAtS on: 10118/2013

e-Certification

FValues. fborn o..tiflo.1
J sour. ID. 92MD(223027

Tot.I AoOty. 3745. 2 pm

Ped. Date: 10/15/2013

Nuclide A.1 (Bql Ad (dpm) di H.04_f (ol) Dec•y Conrctad

U-234: 49.54 297%r4 2.48+00 2872.40 dprn

U-235: 1.09 .5.6 704E-08 6.08 dpm

A/n-241: 11.79 70To•4 432.17 707.38

, •TOTAL 37438 dj

0D.01 Cie Knowi D8etecor
(a) Tdotal cn dprn efio/enon

Emliotony Delnrdnilriaonfor Detector. 1

PA0 ID seqentiadl Count Date
An-241 U.234 U.235

not Cie not cas not cis
S.-e SeraW

92MLX223027 180 87-10-103-"0' 10121/13

Source.. I tloungh 8 aoct"~ determhnallon I

Soucec Se4.18 PA D 0.qluendal ilý.Count D.ate

7886

Am-241
net cts

32739 1136

U-234 U-235
net ct .not cis

2100 1187.43 3745•3. 31.70%

00unt1 1,1; Deteor4 Ad241,
(a) Effiloiwiy elpiu U-234 diani U-2

Comlbined
Sdpm d4w

82M1X2203028 182 87-19.I03-0 10/21113 13643 1484 2689. 2100 31.70% 1220.48 7343.21111 33 88081W0
92MIX2203028 183 97.1-9-03-Co 10 3 10830 106710 410 I 2100 3170% M142.11 14123.06 48 1,92•4• O

.2M.X2203024 184 97-19-104: 10/21/13 71764 742M8 2002 2100 3170% 8487.33 8G894.8 1 92 13347.94

92MDX203021 185 97"19.1003 10/21113 22944 82381 2198 2100 30.70% M67.70 W21.74 1 08 7887.82

92MD(2203025 180 97.18-1 10/21/13 ID3302 124917 3425 2100 31.70% 80.88 11257.4 .88 20171181
92MDX2203022 187 7.18-103-0"0j 10/21113 78m34 84400 2348 2100 31.70% 7113.48 7614.18 A9. 14839.36

92MD(2203023 188 7-719.103-{•1. 10/21113 40081 71702 1847 2100 31.70% 415,.15 67.18 1 Ali 107M.78

82MDX2203029 189 97-19.103-0 i 10/21113 34824 218010 6721 2100 30.70% 3120.21 64N7.47 88 6 23373.48

Efileny Vorlflaallon

AUn-241 U-234 U-235 CoonO

Source Sena PAiD SequenisJi Count Date not cs net cts net ct dur (a) Totlpaloom Known dpm efficancy FLAG

92MLX223027 190 97-19.103-0 10/21113 7807 32933 1155 2100 j! 1107.00 3745.38 31.96% .0% PASS

Source trial PA ID Sequeintial Ot dpm " dpm- %-

02M01223020 182 WNI.0.0~80.10 880.00 -0.00%1
92MD(2203028 183 97-19-.103 ;.i 1••24.09 110099.04 -0.47% *es
92MIX2203024 184 97.19.103.03+].. 13347.94 13533.39 -1.37%

92MLX2203021 185 97-18.1 7887.52 8170.91 -3.47%

925MX2203025 18e 97-9.103.4 20875.81 21020.88 .0.60% " . .
92M4(2203022 187 97-tg-103-6< 14939.38 10310.03 -2.48% ' Yee

g2M0(2203023 188 97-18.103-0? 10780.75 10744.10 0.40% ,I yas

92M0(2203028 19 la 87.19.134 23373.40 . 2380.79 .`1.00% - yes

Relevneo U-234 U-235 Arn-241 Am-241
Date U21 (8q) (dpm) U-235 (Bq) (dpm) (Bq) (dpm)

5/1/2003 :i 4.10 7440.00 2.43 • 145.74 21.43 1285.80

5/1/2003 1 39.30 14388.00 4.20 262.00 23.55 1413.00

5/1/2003 19.40 7164.00 1.82 115.8 108.00 060.00
4/1/2003 01.00 6000.00 128 75.84 34.50 2070.00

4/1/2003 03.00 12180.00 3.41 204.72 140.40 8784.00

4/1/2003 32.00 7974.00 3.17 189.90 121.30 7278.00

4/1/2003 07.10 6426.00 0.93 55.54 72.20 4335.80

*1/r2003 I4.80 20088.00 0.55 393.18 53.02 3181.20

NQ ýj
Dot : 0)1OI2z 4OIL

]j5 ot ZZ11

I.'



Eckert &Ziegler
..Isotope Products

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661.309.1010
Fax 661.257.8303

02..ce1e6

CERTIFICATE OF CALIBRATION
MI D ALPHA STANDA ... SOURCE

Radionuclide: U-2•
Radlon" fidc: U-2%
Radionuclide: Am-.
Half-life (U-234): (2.4,
Half-life (U-235): (7;0,
Half-life (Am-241): 432.

Contained Radioactivity:
U-234: 1
U-235: 0

241
54 ± 0.006)E+05 years
37 ± 0.01 1)E+08 years
17 ± 0.66 years

Customer: ALS LABORATORY
Jr. . flo.:

Catalog No.:
Reference Date:
Source No.:

1',ý -30O I MOD IU

*SOURCE-RECAL-STD

15-Oct-13 12:00 PST
92MIX223027

.339 nCi,

.02954 nCi,
49.54
1.093

Bq
Bq

Am-241:
Total Activity:

0.3187 nCi, 11.79
1.687 nCi, 62.42

Bq
Bq

Physical Description:
A. Capsule type:
B. Nature of active deposit:
C. Active diameter/volume:
D. Backing:
E. Cover:

Disk (22 mm OD x 0.79 mm THK)
Electrodeposited and diffusion bonded oxide
19 mm
Stainless steel
None

radioimpurities: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in May 2001.

Uncertainty of Measurement:

A. ype• ti nuum) uncertainy:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

f--0T.5--"/o-
± 3.0 %
± 0.0 %
± 3.0 %

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

- Nuclear data was taken from 'able of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 1893 cdmin in 271 on 20-Sep-13.

P k,4jhanty:otro1

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355

Date IPL Ref. No.: 987-28

ISO 9001 CERTIFIED

Industrial Gauging Laboratory110 of 128
1800 North Keystone Street Burbank, California 91504



V2~ibr-GWbl 101-21113
____Ne z)P 04-4~~i4 Isotope Products

Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309-1010
Fax 661-257-8303

10 41T l&l
V• ..... mmm• .

r2

CERTIFICATE OF CALIBRATION........
MIXED ALPHA STANDARD SOURCE

. . . . . .. ............... .... .... .. ... .. ...... ....................... ............ .... .....: . ........ ...... ... ... .... ........ .....
Radionuclide A:
Radionuclide B:
Radionucide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Am-241
(2.454 : 0.006)E+05 years
(7.037 ± 0.011 )E+08 years
432.17 t 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203026

Contained Radioactivity:
U-234: 3.354 nCi (124.1 Bq)
U-235: 0.06566 nCl (2.429 Bq)

Am-241:
Total Activity:

0.5793 nCi (21.43 Bq)
3.999 nCl (148.0 Bq)

Physical description:
A, Capsule type:
B. Nature of active deposit:
C. Active Diameter:

B. Ba. ck.ing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

_4
Kalsolln'punues: NIDO de rmineo

*M ethod of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Mar 1998.

. U n c e r t a i n t y o f M e a s u r e m e n t : - ..... . ..... . . .. . .....
A. T~yp~e Ando m nc~ertainy• ... .. _.0,_...._ -...

B. Type B (systematic) uncertainty: ± 3.0%
C. Uncertainty in aliquot weighing: ± 0.0%
DTo-ta- un_,ertf-it-_-6fl % confl-di-ce level: + 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 4483 almin in 27 on 11 Apr 03.

Quality Control Ddte Signed ,PL Ref. No.: 987-7

Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory

1800 North Keystone Street Burbank California 91504
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4m Isotope Products
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661.309-1010
Fax 661-257.8303

veviea lbr4Lz Pit113
Ne(pR-

CERTIFICATE OF CALIBRATION'
MIXED ALPHA STANDARD SOURCE_.. . . . ........ ... .. ....... .... . ........ ..... .. ......... I............ ...... . . . . . . . . . . . . ... • ... . .. ..... • .. . : ...... ....... . . ......... . . . ..... . . .. ........... I.................................... . .. . .. . . . .

Radiomiclide A: U-234
Radionuclide B: U-235
Radionuclide C: Am-241
Half Life (U-234): (2.454 ± 0.006)E+05 years
Half Life (U-235): (7.037 ± 0.01 1)E+08 years
Half Life (Am-241): 432.17 ± 0.66 years

Contained Radioactivity:
U-234: 6.467 nCI (239.3 Bq)
U-235: 0.1135 nCi (4.200 Bq)

Customer:
P.O. No.:
Catalog No.:.
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203028

0.6366 nCi (23.55 Bq)
7.217 nCi (267.1 Bq)

Physical description:
A. Capsule type:
B, Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

4ýý n-
Radloimp urities: Not determined

Mlethodo f Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

..-- U.certainty otMeasurement:--. ...........

A &ye4andqm)ýuncertainty ±'o.-.-.--
B. Type B (systematic) uncertainty: ± 3.0%
C.. Uncertainty in aliquot weighing* + 0.0%

T7fotal uncertainty at the 99% confidence level: ± 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC! Regulatory Guide 4.15).

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 8091 a/min in 21r on 11 Apr 03.

t5ýr--o3
T% +A 09-A/ In..0 14o, ('n,,,.,~I IDI 0Df kiMr =o7_7

Medical Imaging Laboratory
.4937 Avenue Tibbitts Valencia, California 91355

!SO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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Am Isotope Products
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661o309-1o10
Fax 661o257-8303

I&f-Cc4 t ibrd 1012 1113

re. co~ It ýj q"Tw
CERTIFICATE OF CALIBRATION .

MIXED ALPHA STANDARD SOURCE
jr ((ACf-I

Radionuclide A:
Radionuclide B:
Radlonuclide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011 )E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203024

Contained Radioactivity:
U-234: 3.227 nCi (119.4 Bq)
U-235: 0.05205 nCi (1.926 Bq)

Am-241:
Total Activity:

2.866 nCi (106.0 Bq)
6.145 nCi (227.3 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Back.Ing:
E. Cover:.

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

0 ýr
Rz-ldlOmpurpntes: Not determined

. Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

-U n c e r ta i n t y -o f ~ e a s u r e m e n t. .... .... .......... ... ...... .. ...........................................- .... ............... .. ...... ....................... ......... . .. .... ....

A.Type fr M uncptaiy:,~
B. Type B (systematic) uncertainty: ± 3.0%
C. Uncertainty in aliquot weighing: ± 0.0%
Dl-Total urf-eirtatnty-ath-e-99 ,fice -e + 3.1% -

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates In a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 6889 odmin in 27t on 11 Apr 03.

S- - - ---- ~-----~------------ - -.

, /!Oualitv Control DIl D.~f MIn 007 7
/ -/Oualit Control. IPL ID-* K1 np -

ISO 9001 CERTIFIED

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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:Isotope Products
I k r nr;,ne

24937 Avenue Tibbitts
Valencia, California 91355

An Eckert&

C, SU I U Tel 661"309"1010 (4X iS ),,
ZieglerCompany Fax 661-257.8303 e c). (.c30Z&

CERTIFICATE: OF CALIBRATION
ALPHA STANDARD SOURCE
... ...... .... .. ......... .. .. ... ............. . .. . .... . . ......... .. . ........ ... . ...... ...................... .... ... ..... ................ ... .... ....................... .. .... .. . ......... ... .. .. . . ..... .....

Radionuclide A-- U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234): (2.454 1 0.006)E+05 years Reference Date: 1-Apr-03 12:00 PST
Half Life (U-235): (7.037 + 0.011 )E+08 years Source No.: 92MIX2203021
Half Life (Am-241): 432.17 ± 0.66 years

Contained Radioactivity:
U-234: 2.731 nCi (101.0 Bq)
U-235: 0.03416 nCi (1.264 Bq)

Am-241:
Total Activity:

0.9325 nCi (34.50 Bq)
3.698 nCi (136.8 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

. ý-., _ ... .. 0 - Z :ý ýýýi , ýMmi!"Mwaý - 4 j--. .ýWw .. ... . . . .
NMe I0Ddeterned

*Method of Calibration:
This :source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:------
A. Type A (randoqm) Unce4r inty."_ _..---±____ /

Type.B(-systematic) uncertainty: + 3.1%
C. Uncertainty in aliquot weighing: + 0.0%

-tY-Total-uncertaint aTthe 997 conifiddince revel: 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).
Nuclear data was taken -from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 4145 a/min in 211 on 18 Mar 03.- =--,..... - - L - ....... ............ ..... - -- .. . .... •--= , - . • •,-j . - • .•• ...

• • ...... W ..........j [ •f ..('.al, ... i..nl n... ~ III kf Mn"L LY W- 
rý--

ISO 9001 CERTIFIED

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

Industrial Gauging Laboratory
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4 Isotope Products
Laboratories

I An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661.309-1010
Fax 661,257-8303

Ve-LbhhrfaW 1002113

[ON T o?41.CERTIFICATE OF CALIBRAT
ALPHA STANDARD SOURC E

Radionuclide A:
Radionuclide B:
Radionuclide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 t 0.011 )E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203025

Contained Radioactivity:
U-234: 5.486 nCi (203.0 Bq)
U-235: 0.09221 nCl (3.412 Bq)

Am-241:
Total Activity.

3.958 nCi (146.4 Bq)
9.536 nCi (352.8 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
0. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

'.4
Radioimpurities: Not determined

Method of Calibration:
This soUrce was assayed using a windowless Internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined In Aug 1992.

........~~~~~~~~~~ .... ......... .• .3• •• ,m ~ )wc•ttt•. .. ........ .-,-Uncertainty of Measuremeinit......

B. Type B (systematic) uncertainty: ± 3.1%
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level: + 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 10690 a/min In 27t on 18 Mar 03.-- -.... .._ _.. .. . . .. = _ .t.. .......I

-~ I..~ . -~ I0! X n-ile8i

0
Medical Imaging Laboratory

24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED
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T7e-Cahdfpt 1021
NewO)Isotope Products 24937 Avenue Tibbltts

Valencia, California 91355

An Eckert & 2

La ~oratores Tel 661.309-1010

ieglerCompany Fax 661"257"8303 j e c. _..e-(0c

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionucide A:
Radlonuclide B:
Radionuclide C:
Half Life (U-234):
Half Life (11-235):
Half Life (Am-241):

U-234
U-235
Am-241
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011 )E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203022

Contained Radioactivity:
U-234: 3.592 nCI (132.9 Bq)
U-235: 0.08556 nCi (3.166 Bq)

Am-241:
Total Activity:

3.279 nCI (121.3 Bq)
6.957 nCi (257.4 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:

E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

ia oompurines: .Net determlned

. Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

. . U n c e r t a i n t y -o f -M e o s u r e m e n t : . .-.. .... . . . . . . ..... . . . . .. . . . . . .-. .. .. . ..

Aqq~ pp nty;.:.
B.. TypeB (systematic) uncertainty: + 3.1%
C. Uncertainty inaliquot weighing: 1 0.0%

oTaldta uncbtainityat Ie99% confidence level: ± 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST"measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).:

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 7799 a/min in 27 on 18 Mar 03.

______________________________ - ,-...- -~,,-"---.--------*.-. ,-.-..~----~---, -

7 na/t r (ntv^a, fla~a g niaAm, IPl •Af Mn- Q1R7-9
IP efN:J8-

Medical Imaging Laboratory.
24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800'North Keystone Street: Burbank, California 91.504
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( @'16 nj 1 111
4Isotope Products

I a

24937 Avenue Tibbitts
Valencia, California 91355

An Eckert &;

LdJU [ d.Ui es Tel 661".309 -1010 -
7iegler Company- Fax 661-257"8303 " recli-&o'

CERTIFICATE OF CALIBRATION; .. .... 13
ALPHA STANDARD SOURCE

Radionuclide A: U-2
Radionucide B: U-2Z
Radionuclide C: Am-
Half Life (U-234): (2.4•
Half Life (U-235): (7.0O
Half Life (Am-241): 432.

Contained Radioactivity:
U-234: 2.
U-235: 0.0

34
35
241
54 * 0.006)E+05 years
37 ± 0.011)E+08 years
17 ± 0.66 years

895 nCi (107.1 Bq)
12502 nCi (0.9257 Bq)

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity:

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD
1-Apr-03 12:00 PST
92MIX2203023

1.953 nCi (72.26 Bq)
4.873 nCi (180.3 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19mm
Stainless steel
None

RadloimpuRites: o etr-e

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

A..nTyp••Am(ran :m) .....rt ........
B.. Type B (systematic) uncertainty:
C.: Uncertainty in aliquot weighing:

_U. Total uncertainty atfte99Y/o confide

±3.1%
_______ ±_0.0% ___ ______

rne lver77 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain Implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited byVirginia Shirley, 1986.
- This source has a working life of 2 years.
-This source had a total alpha surface emission rate of 5463 /rmin in 27 on 18 Mar 03 ......

! 7-ý& r~-a 3
11"11 L"•--JI kl-- .

. 1410 I- aeSiIgned IrL Metr. i'qo.: Wo I-4

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia. California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory

1800 North Keystone Street 8urlýank, California 91504
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Pe'CNbew IOInT/13Isotpe rod cts 24937 Avenue Tibbitts 1 0
Is t p Products Valencia, California 91355 _zl___

__ sooeLaboratories 243 vneTibts____ . ozzi
Tel 661-309"1010 g/A-IO l&7

W O An Eckert &.Ziegler Company Fax 661 257-8303 rec.c 9. ,-*P0

CERTIFICATE OF CALIBRATION : fpIolz•13
MIXED ALPHA STANDARD SOURCE..

Radionuclide A.
Radionuclide B:
Radionuclide C:
Half Life (U-234):
Half Life (U-235):
Half Life (Am-241):

U-234
U-235
Am-24-1
(2.454 ± 0.006)E+05 years
(7.037 ± 0.011)E+08 years
432.17 ± 0.66 years

Customer:
P.O. No.:
Catalog No.:
Reference Date:
Source No.:

Am-241:
Total Activity.

PARAGON ANALYTICS, INC.
EW040203/R2193
MISC-STD
1-May-03 12:00 PST
92MIX2203029

1.433 nCi (53.02Bq)
10.66 nCI (394.4 Bq)

Contained Radioactivity:
U-234: 9.048
U-235: 0.1771

nCi (334.8 Bq)
nCl (6.553 Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit
C. Active Diameter:
D. Backing:
E. Cover:

Disk (22 mm, 0D X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm
Stainless steel
None

Radioimpurities: Not determined

. Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1998.

.Uueertainty-of-Measurem•• ent - . .

B. Type B (systemnatic) uncertainty:
C. Uncertainty in aliquot weighing:
Der"at9a /t99% confidence level:

- + . -0.5% .. . . .. ....... . ........... . . . -...
± 3.0%
± 0.0%
± 3.0%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total.alpha surface emission rate of 11950 almin in 21C on 11 Apr 03.

:= 1 .. .... .... . ............. ... .... ..

IPl I•f Nn" QR7.7
IPL Ref No:

Medical Imaging Laboratory.
24937 Avenue Tibbitts Valencia, California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 51504
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AlphaVision v5.3
Analyst: ORTEC

Detector: 13a

ý lpa-Se o cop Caibato Repr ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:15:19AM 10/21/2013

Eft Calibration: SOURCE 190_10.21.13 (#9)
D~j•tion:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

Calibration

Source Info

Analysis Date: 10/21/2013 10:15:08AM
Calibration Type: Efficiency

Certification Date: 10/15/2013 1 0:00:00AM

Acquisition

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 8:31:19AM

Live Time: 35.00 min.
Real Time: 35.01 min.

Efficiency Calibration Name: SOURCE 190_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.46% +/- 0.32% TPU(2 sigma)

E - U - w
6400

6000

5600

5200

4800

4400

4000

3600

I

I 

J

4.-
o'-zuu

to
2000

1600

1200
800

400 ...

0-

Am-241

U-235 I I, --I I

-4. 4-

9 .... - -9 ~ --

.2.L.1 i 1lh31 -S1 191 2151 281 311 341 a371- -
channels

I I I I I I I . I I I . 1

.401- 431 461 .-- 494--

4ethod: Interactive ROI
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234
AM-241

140

176

249

4.40

4.78

5.49

100

153

210

152
190

270

1,135.00

32,739.00

7,686.00

32.43

935.40

219.60

7W1021)
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kiphaVision v5.3
knalyst: ORTEC

)etector: 13a

[ lpa-Setocp Cairto Reor *6 ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:15:42AM 10/21/2013

Erý Calibration: SOURCE 182_10.21.13 (#1)
3)dtion:

-ertificate ID: Al RSO#182
'repared by: IPL

:)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 10:15:34AM

Calibration Type: Efficiency

Certification Date: 5/1/2003 12:00:24PM

Acquisition

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 9:09:15AM

.ive Time: 35.00 min.
Zeal Time: 35.03 min.

Efficiency Calibration Name: SOURCE 182_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.17% +/- 0.20% TPU(2 sigma)

U - - - E~ - _____________

16000 -
15000.

14000-

13000-

12000 
U.234

11000

0 10000

0o 9000
0 __0_

5000

4000

3000 
Am-241

..... 2 n0 - .

.21. 41 -- 1-81 101 1qi , R11 QI ,~
. V I I . . . . I I .

771 791 7M 1411 341 371 401 431 461 491
charnels

Aethod: Interactive ROI

aIgorithm: Linear
Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

273

2,689.00
81,484.00

13,543.00

76.83
2,328.11

386.94

7P 1017) lLY
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kiphaVision v5.3
knalyst: ORTEC

)etector: 13a

[. A SOa-pe tscpyClbrto5Rpr
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
10:39:35AM 10/21/2013

ý-ni*Calibration: SOURCE 183_10.21.13 (#2)
)elm~tion:

,ertificate ID: A2 RSO#183
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 10:39:26AM

Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:

kcquisition Start Date: 10/21/2013 9:48:00AM

ive Time: 35.00 min.
teal Time: 35.06 min.

-fficiency Calibration Name: SOURCE 183_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV

Quadratic = 0.0000 keV / Ch2

Efficiency. 31.40% +/- 0.15% TPU(2 sigma)

m U ~ w
32000

30000

28000

26000

24000

22000

20000

18000

1 bUUU

10000

8000

6000

.4000- 131

-- 121 41 -61- 81 101 131~

-.234

Anw241

a.
I13I 191 221 251 201 311 341 371 401 431 461 491

charnels

lethbd: Interactive ROI
lgorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234
Am-241

140

176

249

4.40

4.78

5.49

100
153

210

152
190

270

4,155.00
156,715.00

15,830.00

118.71
4,477.57

452.29

7j2Z 1/13
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UphaVision v5.3
knalyst: ORTEC

)etector: 13a

[AlpaSetocp Cal I *ibrto Report ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
11:08:22AM 10/21/2013

-r)8 iCalibration: SOURCE 184_10.21.13 (#3)
Me~tion:

.ertificate ID: A3 RSO#184
'repared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 11:08:15AM

Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
ýcquisition Start Date: 10/21/2013 10:30:47AM

.ive Time: 35.00 min.
teal Time: 35.05 min.

Efficiency Calibration Name: SOURCE 184_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.06% +/- 0.16% TPU(2 sigma)

U - U - *U - ~
16000

15000.

14000 -

13000-

12000-

11000-

10000 -

9000
t• -....

uuuu

5000

4000

3000

000~l21 4 -

U-2~34 Am.241

ti-

4.

m m
. .. .4 -.. p.. q - *4 1 %, I4

51 al 101 131 151 191 2 , ,2 261, 311, , , 1, 371 40l1 4:31 4[51 491

charnels

lethod: Interactive ROI
dgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy
MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Arn-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

2,052.00

74,298.00

71,764.00

58.63
2,122.80

2,050.40

]p710L11&'3
122 of 128



klphaVision v5.3
knalyst: ORTEC

)etector: 13a

[ lh-Setocp Cairto Report I ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
11:44:30AM 10/21/2013

-r•Calibration: SOURCE 185_10.21.13 (#4)
Sd~tion:

Dertificate ID: A4 RSO#185
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 11:44:23AM
Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a, SN:
,cquisition Start Date: 10/21/2013 11:08:08AM

.ive Time: 35.00 min.
leal Time: 35.03 min.

-fficiency Calibration Name: SOURCE 185_10.21.13

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 30.07% +/- 0.21% TPU(2 sigma)

11000

10000

9000

8000

7000

6000.
I.-

U-234

Arro241

I-

3000

2000

1000

0
-' 9 4 i.

. I I l a I R1
I

4Q1
I91 I .1ý "41' '-4I I '-441 401 431 461 _4L
channels

4ethod: Manual (ROI)

dgorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy
MaV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234

Arn-241

140
176

249

4.40
4.78

5.49

100

153

210

152
190

270

2,198.00
62,381.00

22,944.00

62.80
1,782.31

655.54

7rp j),
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kiphaVision v5.3
ýnalyst: ORTEC

)etector: 13a

LAlh -Spe tro cop Cairain eor
ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
12:20:46PM 10/21/2013

Erf Calibration: SOURCE 186_10.21.13 (#5)
DO) tion:

Zertificate ID: A5 RSO#186
3repared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 12:20:40PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a, SN:
,cquisition Start Date: 10/21/2013 11:45:31AM

.ive Time: 35.00 min.
Zeal Time: 35.08 min.

Efficiency Calibration Name: SOURCE 186_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.20% +/- 0.13% TPU(2 sigma)

urn. m -
24000-

22000~

20000*

18000

16000~

14000~
p -~00-

Woo

8000.

6000

4000

0

U-234

Am.241

u.

. I -

m
. . . 11 1 011111111111111. 4 . . T -

4"14 4 Q-4 4 04 v'"4 -)04 "44 4 A, 4 1374 Aml A'*4 A a__21.__-L_.61._ S .. 4 n4 49t.
charnels

4ethod: Manual (ROI)
agorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Am-241

140

176

249

4.40

4.78

5.49

100

153

210

152
190

270

3,425.00
124,917.00

103,302.00

97.86

3,569.06

2,951.49

J I)z I/)
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SiphaVision v5.3
knalyst: ORTEC

)etector: 13a

*. ph-po cop Caibato Repor ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
12:56:59PM 10/21/2013

*Er Calibration: SOURCE 187_10.21.13 (#6)
D~tion:

3ertificate ID: A6 RSO#187
Drepared by: IPL

:)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 12:56:51PM
Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 12:21:22PM

.ive Time: 35.00 min.
teal Time: 35.06 min.

Efficiency Calibration Name: SOURCE 187_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 30.89% +/- 0.15% TPU(2 sigma)

.3- - - F uin.

16000

15000

13000-

12000-

10000

9000

6000

4000

3000

1 em
01

Apt..241

Ui.

-a 4-

. m .m

U Ua -~ m - - a - &-~ - * a _________________________________________________________I

21 41 61 81 101 131 181 191 221 251 281 311 341 371 401 431 4R1
. f - -

_--49t1._
channels

lethod: Manual (ROI)

Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235

U-234
Arn-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

2,349.00

84.490.00
78 034 An

67.11

2,414.00

I • '7W 955%A9
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kiphaVision v5.3
knalyst: ORTEC

)etector: 13a

SA.paSeto cop Cairto Report ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
1:33:02PM 10/21/2013

-'rC Calibration: SOURCE 188_10.21.13 (#7)
)•tion:

.,ertificate ID: A7 RSO#188
Drepared by: IPL

)escription:

Calibration

Source Info

Analysis Date: 10/21/2013 1:32:57PM

Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
kcquisition Start Date: 10/21/2013 12:57:17PM

.ive Time: 35.00 min.

Zeal Time: 35.04 min.

Efficiency Calibration Name: SOURCE 188_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency. 31.50% +/- 0.19% TPU(2 sigma)

; - U - I -; -
15000

14000

13000

12000

11000

10000

9000

8000 I -

5000

4000

3000
"2000-

.... 000*

U-234

U.2M36

~4q- 4

II I
0 4 ~ P - .1 ...~p.I ipWhq.~. 4

channels
1i 41 di . I 1f; ' ;, l 1 4A1 I1Q1 9 251 281 311 341 371 401 431 461 491m • . .. .. .. ... ... ... ... ...

channels

4ethod: Manual (ROI)
Ugorithm: Linear

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy
MOV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

AM-241

140
176

249

4.40
4.78

5.49

100
153

210

152
190

270

1,847.00 52.77
71,762.00 2,050.34
46,085.00 1,316.71

w71 /10/9j)
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SlkphaVision v5.3
knalyst: ORTEC

)etector: 13a

A * * *-Seto cop .. SRepr ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
2:09:50PM 10/21/2013

Analysis Date: 10/21/2013 2:09:42PM
Calibration Type: Energy And Efficiency

DE Calibration: SOURCE 189_10.21.13 (#8)
D tion:

,ertificate ID: A8 RSO#189
3repared by: IPL

)escription:

Calibration

Source Info

Certification Date: 4/1/2003 12:00:00PM

Acquisition

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 1:34:04PM

Jive Time: 35.00 min.
Real Time: 35.09 min.

Efficiency Calibration Name: SOURCE 189_10.21.13 (

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch 2

Efficiency: 31.23% +/- 0.12% TPU(2 sigma)

0 1 1 1 1 1 1 q ý I I . I . ý i q I R I I 1100P

21 41 61 81- 101 131 161 191- "1 251 281 311 341 371 401 431 461 -491-
channels

lethod: Manual (ROI)

Jgorithm: Linear

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Nucide
Peak

Channel

Peak
Energy

MOV

ROI
Start

Channel

ROI
End

Channel

Gross
Counts

Net Count
Rate
(cpm)

U-235
U-234

Arn-241

140

176

249

4.40
4.78

5.49

100
153

210

152
190

270

6,721.00
218,016.00

34,624.00

192.03

6,229.03

989.26

7v7I /QZ/j/r)
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AlphaVision v5.3
knalyst: ORTEC

)etector: 13a

Alph -Spe . cop Cairto Reor ORTEC
801 S. Illinois Ave.
Oak Ridge, TN 37830
2:46:18PM 10/21/2013

Erf Calibration: SOURCE 190A_10.21.13 (#9)
Da tion:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

Calibration

Source Info

Analysis Date: 10/21/2013 2:45:56PM

Calibration Type: Energy And Efficiency

Certification Date: 10/15/2013 10:00:00AM

Acquisition

)etector: 13a , SN:
,cquisition Start Date: 10/21/2013 2:10:16PM
.ive Time: 35.00 min.
Real Time: 35.01 min.

Efficiency Calibration Name: SOURCE 190A_10.21.13,

Energy Calibration Equation:
Gain = 9.9575 keV / Ch

Offset = 3,010.51 keV
Quadratic = 0.0000 keV / Ch2

Efficiency: 31.69% +1- 0.32% TPU(2 sigma)

channels

lethod: Manual (ROI)
Jgorithm: Linear

Initial Calibration: Yes

Shelf: 0
Nuclide Activity Summary

Nuclide
Peak

Channel

Peak
Energy

MeV -

ROI
Start

Channel

ROI
End

Channel

Net CountGross Rate
Counts (cpm)

U-235
U-234

AM-241

140

176

249

4.40

4.78

5.49

100

153

210

152

190

270

1,155.00

32,933.00

7,807.00

33.00

940.94

223.06

Iolz,/,,
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ATTACHMENT E. PHOTO LOGS AND PHOTOGRAPHS

Photographs were taken before and during field activities for the effluent air sampling at
Schofield Barracks. Photographs were taken to document the setup of the air monitors, sample
location, HE activities, and plume behavior.
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Photo Logs



Site Location: Schofield Barracks
Date: 2/3/2014 to 2/12/2014
Photographer: Stephan Owe

Photo # Date Comments
001-ASLOCOI 2/4/2014 AS-01 - BAX Area 3 Mover
002-ASLOCO1 2/4/2014 AS-01 - BAX Area 3 Mover
003-ASLOC02 2/4/2014 AS-02 - BAX Area 3 Mover
004-ASLOC03 2/4/2014 AS-03 - KR-3 Tower
005-ASLOC03 2/4/2014 AS-03 - KR-3 Tower
006-ASLOC03 2/4/2014 AS-03 - KR-3 Tower
007-ASLOC04 2/4/2014 AS-04 - KR-5 Area
008-ASLOC04 2/4/2014 AS-04 - KR-5 Area
009-ASLOC05 2/4/2014 AS-05 - CR-2 Tower
010-ASLOC05 2/4/2014 AS-05 - CR-2 Tower
011-ASLOC05 2/4/2014 AS-05 - CR-2 Tower
012-ASLOC06 2/4/2014 AS-06 - Fire Break Road
013-ASLOC06 2/4/2014 AS-06 - Fire Break Road
014-ASLOC07 2/4/2014 AS-07 - Fire Break Road
015-ASLOC07 2/4/2014 AS-07 - Fire Break Road
016-ASLOC08 2/4/2014 AS-08 - Fire Break Road
017-ASLOC08 2/4/2014 AS-08 - Fire Break Road
018-ASLOC09 2/4/2014 AS-09 - Fire Break Road
019-ASLOC09 2/4/2014 AS-09 - Fire Break Road
020-ASLOC 10 2/4/2014 AS- 10 - Fire Break Road
021-ASLOCIO 2/4/2014 AS-10 - Fire Break Road
022-ASLOC 11 2/4/2014 AS-I 1 - Fire Break Road
023-ASLOC 11 2/4/2014 AS- Il - Fire Break Road
024-ASLOC 11 2/4/2014 AS- Il - Fire Break Road
025-FIREBREAK 2/4/2014 Fire Break Road facing South towards BAX
026-AREA6HE 2/6/2014 Area 6 - HE Impact - Time Elapsed Photo 1.1

027-AREA6HE 2/6/2014 Area 6 - HE Impact - Time Elapsed Photo 1.2

028-AREA6HE 2/6/2014 Area 6 - HE Impact - Time Elapsed Photo 1.3

029-AREA6HE 2/6/2014 Area 6 - HE Impact - Time Elapsed Photo 2.1

030-AREA6HE 2/6/2014 Area 6 - HE Impact - Time Elapsed Photo 2.2

031-AREA6HE 2/6/2014 Area 6 - HE Impact - Time Elapsed Photo 3.1

032-AREA6HE 2/6/2014 Area 6 - HE Impact - Time Elapsed Photo 3.2

033-AREA6HE 2/6/2014 Area 6 - HE Impact - Time Elapsed Photo 3.3

034-AREA6HE 2/6/2014 Area 6 - HE Impact - Time Elapsed Photo 3.4

035-AREA6HE 2/10/2014 Area 6 - HE Impact - Time Elapsed Photo 4.1

036-AREA6HE 2/10/2014 Area 6 - HE Impact - Time Elapsed Photo 4.2

037-AREA6HE 2/10/2014 Area 6 - HE Impact - Time Elapsed Photo 4.3
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Photographs



001-ASLOCO1 002-ASLOCO1

003-ASLOC02 004-ASLOC03



005-ASLOC03 006-ASLOC03

007-ASLOC04 008-ASLOC04



009-ASLOC05 010-ASLOC05

1'

011-ASLOC05 012-ASLOC06



013-ASLOC06 014-ASLOC07

015-ASLQC07 016-ASLOC08

017-ASLOC08 018-ASLOC09

0



019-ASLOC09 020-ASLOC10

021-ASLOCIO 022-ASLOCIl

023-ASLOC1l 024-ASLOC11



025-FIREBREAK 026-AREA6HE

027-AREA6H E 028-AREA6H E

029-AREA6H E 030-AREA6HE



031-AREA6HE 032-AREA6HE

033-AREA6HE 034-AREA6HE

035-AREA6HE 036-AREA6HE



037-AREA6HE
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ATTACHMENT F. MAP PACKAGES/FIGURES

Included in this attachment are the figures that were generated during this investigation. The map
packages, or GIS files that were used to generated these figures are included electronically on a
disc.
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ATTACHMENT G. AMMO UTILIZATION REPORTS

Included in this attachment are the reports that list the type and quantity of ammunition used

during this training exercise.



)I/AL iKlININP/MMUNI IIUN l5T UUUIL. Ki-IUK I END DATE:

)DIC clature Quantity Fired DUDDI I

)11 CTG 12 GAGE 1 0
SHOTGUN #00
BUCKSHOT M19

)59 CTG 5.56MM 5500 0
BALL M855
F/M16A2 RIFLE

163 CTG 9MM M882 5000 0
BALL (NEW)

k15 CTG 60MM FULL 2 0
RANGE
PRACTICE M769

k09 CTG 120MM 6 0
FULL RANGE
PRACTICE (FRP)
M931 F/MORTAR

k45 CTG MORTAR, 8 0
120MM HE
XM1101 EFSS

$56 CORD 1 0
DETONATING
REINFORCED
PLIOFILM
WRAPPED
WTRPRF

06/02/2014 FIRE DESK: SCHOFIELD BARRACKS

REPORT TOTAL 10,518

GE ill PRINTED ON 2610312014 U~:51 PRINTED BY HUELSMAN FOR OFFICIAL USE ONLY - PRIVACY SENSITIVE RANGE FACILITY MANAGEMENT SUPPORT SYSTE~
,GE 1/1 PRINTED ON 28/03/2014 08:57 PRINTED BY HUELSMAN FOR OFFICIAL USE ONLY - PRIVACY SENSITIVE RANGE FACILITY MANAGEMENT SUPPORT SYSTEr



SI AL I KAIIN'I•'lIj RMMUNI I IVN OT )UUIko I•-IrUK I END DATE: 10/02/2014 FIRE DESK: SCHOFIELD BARRACKS

)DIC clature Quantity Fired DUD

)59 CTG 5.56MM 8330 0
BALL M855
F/M16A2 RIFLE

)62 CTG 5.56MM 7706 0
BALL M855
LINKED W/M27
LINKS

)75 CTG 5.56MM 2500 0
BLANK W/M27
LINKS (SAWS)

)80 CTG 5.56MM 4370 0
BLANK M200
F/RIFLE M16

11 CTG 7.62MM 3200 0
BLANK M82
LINKED GRADE
MG

43 CTG 7.62MM 2550 0
BALL M80
LINKED F/MG
M60 M73

i87 CTG CAL.50 1600 0
LINKED 4 API M8
1 API-T M20

i02 CTG CAL.50 1900 0
PLASTIC LINKED
4 BALL M858 1
TR M860

019 CTG 40MM 60 0
PRACTICE M781
W/WO/FUZE
F/GRENADE
LAUNCHE

i25 CTG 120MM 9 0
ILLUM XM930
W/MTSQ FZ
M776 F/MORTAR
M120

k04 120MM MORTAR 1 0
HE M934A1

k09 CTG 120MM 22 0
FULL RANGE
PRACTICE (FRP)
M931 F/MORTAR

k45 CTG MORTAR, 25 0
120MM HE
XM1101 EFSS

380 GRENADE HAND
FRAG M61
W/FUZE M204A2
W/SAFETY CLIP

21 0

13L I/L rrut~ I LU uri ~o/u~,~u IQ uo;~ ,-'r¶II'd I LU ~Y flULL~IVi~'.IN r-'Jr¶ 'JrriUIML U~L LJINLT - rruvt~ui ~LIN~I I IVL r¶P.INI~,L rMLILI I T IVI/iPdIM~LIVILIN I ~urrIJr¶I I LI
'ill 1/Z P"'(IN I ED ON 28/03/20 14 08:59 I"MINIIl I-UD¥ MuC-mWIVINk• rum OFFB-IML UOr- UNLT - rMIVAUT Or-IN01 1 IVE RANGE rMUILl IT IVIMINMUCIVICNI OUrruMl OT01M



J I-L I KIININIUd ARiVUI'II IIUN tT UUIJlP K-'UK END DATE: 1
I N AE 10/02/2014 FIRE DESK: SCHOFIELD BARRACKS

GRENADE HAND 6
M18 YELLOW
SMOKE W/FUZE
M201A1

REPORT TOTAL 32,300

GE 2/2 PRINTED ON 28/03/2014 08:59 PRINTED BY HUELSMAN FOR OFFICIAL USE ONLY - PRIVACY SENSITIVE RANGE FACILITY MANAGEMENT SUPPORT SYSTEI
,GE 2/2 PRINTED ON 28/03/2014 08:59 PRINTED BY HUELSMAN FOR OFFICIAL USE ONLY - PRIVACY SENSITIVE RANGE FACILITY MANAGEMENT SUPPORT SYSTEI
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