WSCF90793 August 11, 2009 Rev. 0
WSCF Laboratory

PO Box 1000 S3-30
Richland, WA 99352
(509) 373-7005
(509) 372-0456

Memorandum

To: Michael Neely Date: August 10, 2009
CH2M-HILL PRC
PO Box 1600

Richland, WA 99352

From: WSCF Laboratory
WSCF Analytical Chemistry

CC: John Trechter
Subject: FINAL RESULT FOR SAMPLE DELIVERY GROUP WSCF90793
Reference: (1) NA - No Customer Specification

(2) HNF-SD-CD-QAPP-017, Rev 9, Waste Sampling & Characterization Facility Quality Assurance Plan

This letter contains the following information for sample delivery group WSCF90793
* Cover Sheet (Attachment 1)
* Narrative (Attachment 2)
* Analytical Results (Attachment 3)
* Sample Receipt Information (Attachment 4)

Electronically signed by Scot Fitzgerald
For Lab Manager

Attachments 4
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ATTACHMENT 1

COVER SHEET

Consisting of 2 pages
Including cover page
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WSCF SAF Number Cross Reference

Group # WSCF90793
Data Deliverable Date  07/30/09
SAF # Sample ID Sample # Matrix Sampled Received
R09-018 B210Y9 90793001 WATER 07/21/09 07/23/09
R09-018 B210Y7 90793002 WATER 07/21/09 07/23/09
R09-018 B21101 90793003 WATER 07/22/09 07/23/09
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ATTACHMENT 2

NARRATIVE

Consisting of 3 pages
Including cover page

August 10, 2009 11:08:48 Page 4 of 38 3004.1.1084.3

Report ID: 90793
Group # WSCF90793

4 of 38



WSCF90793 August 11, 2009 Rev. 0

Narrative
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Narrative
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ATTACHMENT 3

ANALYTICAL RESULTS

Consisting of 27 pages
Including cover page
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WSCF ANALYTICAL RESULTS REPORT

For

MISC

PO Box 1600
Richland, WA 99352

Attention: Michael Neely

Contract # NA
Group # WSCF90793
Report Date August 10, 2009

Analytical: Electronically signed by Scot Fitzgerald

Client Services: Electronicaly signed by Richard Barker

All radiochemistry results are reported on an “as received” basis.

This information is intended for the use of the addressee only. If the reader of this report is not the intended recipient or is not authorized by the recipient to receive the report, you are hereby notified
that any dissemination, distribution or copying of this report is strictly prohibited. If you have received this report in error, please notify WSCF Laboratory immediately by telephone at (509) 373-7020 or
(509) 531-8004. Information designation of this report is the responsibility of the customer.
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WSCF90793

Batch QC List

August 11, 2009

Rev. 0

Attention Michael Neely Gro.up # WSCF90793
Department  Inorganic Project Number R09-018
QC Batch Analytical S#  Type Sample # Client Sample# Original Test

Batch
54808 54809 4 BLANK 12238 BLANK ICP-2008 MS All possible metal
54808 54809 5 LCS 12239 LCS ICP-2008 MS All possible metal
54808 54809 6 SAMPLE 90793002 B210Y7 ICP-2008 MS All possible metal
54808 54809 7 SAMPLE 90793003 B21101 ICP-2008 MS All possible metal
54808 54809 14 MS 12330 PIN0728092(90808001M 90808001 ICP-2008 MS All possible metal
54808 54809 15 MSD 12331 PIN0728092(90808001M 90808001 ICP-2008 MS All possible metal
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WSCF90793

Batch QC List

August 11, 2009

Rev. 0

Attention Michael Neely Gro.up # WSCF90793
Department Radiochemistry Project Number ~ R09-018
QC Batch Analytical S#  Type Sample # Client Sample# Original Test

Batch
54518 54634 1 BLANK 12025 BLANK Gross Alpha/Gross Beta
54518 54634 2 LCS 12026 LCS Gross Alpha/Gross Beta
54518 54634 3 SAMPLE 90793002 B210Y7 Gross Alpha/Gross Beta
54518 54634 4 SAMPLE 90793002 B210Y7 Gross Alpha/Gross Beta
54518 54634 5 DUP 12027 B210Y7(90793002DUP) 90793002 Gross Alpha/Gross Beta
54518 54634 6 SAMPLE 90793003 B21101 Gross Alpha/Gross Beta
54518 54634 7 SAMPLE 90793003 B21101 Gross Alpha/Gross Beta
54519 54778 1 DUP 12030 B210Y7(90793002DUP) 90793002 Uranium (AEA)
54519 54778 2 SAMPLE 90793002 B210Y7 Uranium (AEA)
54519 54778 3 SAMPLE 90793003 B21101 Uranium (AEA)
54519 54778 4 BLANK 12028 BLANK Uranium (AEA)
54519 54778 6 LCS 12029 LCS Uranium (AEA)
54519 54780 1 DUP 12030 B210Y7(90793002DUP) 90793002 Plutonium (AEA)
54519 54780 2 SAMPLE 90793002 B210Y7 Plutonium (AEA)
54519 54780 3 SAMPLE 90793003 B21101 Plutonium (AEA)
54519 54780 4 BLANK 12028 BLANK Plutonium (AEA)
54519 54780 5 LCS 12029 LCS Plutonium (AEA)
54519 54781 1 DUP 12030 B210Y7(90793002DUP) 90793002 Americium/Curium (AEA)
54519 54781 2 SAMPLE 90793002 B210Y7 Americium/Curium (AEA)
54519 54781 3 SAMPLE 90793003 B21101 Americium/Curium (AEA)
54519 54781 4 BLANK 12028 BLANK Americium/Curium (AEA)
54519 54781 5 LCS 12029 LCS Americium/Curium (AEA)
54520 54532 1 IBLANK 12031 IBLANK Gamma Energy Analysis-general
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WSCF90793
Batch QC List

August 11, 2009

Rev. 0

Attention Michael Neely Gro.up # WSCF90793
Department Radiochemistry Project Number ~ R09-018
QC Batch Analytical S#  Type Sample # Client Sample# Original Test

Batch
54520 54532 2 LCS 12032 LCS Gamma Energy Analysis-general
54520 54532 3 DUP 12033 B210Y7(90793002DUP) 90793002 Gamma Energy Analysis-general
54520 54532 4 SAMPLE 90793002 B210Y7 Gamma Energy Analysis-general
54520 54532 5 SAMPLE 90793003 B21101 Gamma Energy Analysis-general
54747 54764 1 BLANK 12097 BLANK Strontium 89/90 (GPC/GEA)
54747 54764 2 LCS 12098 LCS Strontium 89/90 (GPC/GEA)
54747 54764 3 SAMPLE 90793002 B210Y7 Strontium 89/90 (GPC/GEA)
54747 54764 4 DUP 12099 B210Y7(90793002DUP) 90793002 Strontium 89/90 (GPC/GEA)
54747 54764 5 SAMPLE 90793003 B21101 Strontium 89/90 (GPC/GEA)
54754 54765 1 BLANK 12115 BLANK TC99 by Liquid Scintillation
54754 54765 2 LCS 12116 LCS TC99 by Liquid Scintillation
54754 54765 3 SAMPLE 90793002 B210Y7 TC99 by Liquid Scintillation
54754 54765 4 DUP 12117 B210Y7(90793002DUP) 90793002 TC99 by Liquid Scintillation
54754 54765 5 MS 12118 B210Y7(90793002MS) 90793002 TC99 by Liquid Scintillation
54754 54765 6 SAMPLE 90793003 B21101 TC99 by Liquid Scintillation
54758 54766 1 BLANK 12131 BLANK Tritium by LSC
54758 54766 2 LCS 12132 LCS Tritium by LSC
54758 54766 3 SAMPLE 90793001 B210Y9 Tritium by LSC
54758 54766 4 DUP 12133 B210Y9(90793001DUP) 90793001 Tritium by LSC
54758 54766 5 MS 12134 B210Y9(90793001MS) 90793001 Tritium by LSC
54758 54766 6 SAMPLE 90793002 B210Y7 Tritium by LSC
54758 54766 7 SAMPLE 90793003 B21101 Tritium by LSC
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WSCF90793 August 11, 2009 Rev. 0
Method Reference

Attention Michael Neely Group # WSCF90793
Department  Inorganic Project Number R09-018

The results provided in this report were generated using the following WSCF Laboratory procedures. For your convenience, this table provides a listing of the regulatory, industry methods or HEIS
methods that are referenced by each of these WSCF procedures. Please note that the most recent version of the regulatory or industry method is listed here even though WSCF procedure may reference
an older version of the method. Also, a reference to a regulatory or industry method here does not necessarily indicate a verbatim implementation of that method.

LA-505-412 Determination of Trace Elements in Waters & Wastes by ICP-Mass Spectrometry
EPA-600/R-94-111 200.8 Determination of Trace Elements in Waters and Waste by Inductively
Coupled Plasma
HEIS 200.8_METALS_ICPMS Determination of Trace Elements in Waters and Waste by Inductively

Coupled Plasma, Mass Spec.

Note: A complete list of WSCF analytical procedures and reference regulatory or industry methods is available online at http://www?7.rl.gov/rapidweb/AS-DOL/index.cfm
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WSCF90793 August 11, 2009 Rev. 0
Method Reference

Attention Michael Neely Group # WSCF90793
Department  Radiochemistry Project Number R09-018

The results provided in this report were generated using the following WSCF Laboratory procedures. For your convenience, this table provides a listing of the regulatory, industry methods or HEIS
methods that are referenced by each of these WSCF procedures. Please note that the most recent version of the regulatory or industry method is listed here even though WSCF procedure may reference
an older version of the method. Also, a reference to a regulatory or industry method here does not necessarily indicate a verbatim implementation of that method.

LA-220-406 Strontium-89 and 90 in Aqueous Samples by SR-SPEC Separation

HEIS SRTOT_SEP_PRECIP_GPC  Strontium 89/90, by Sr-Spec Sep.
LA-508-415 Operation Of The Protean 2-Inch Alpha/Beta Counting System For Gross Alpha/ Beta Samples

HEIS ALPHA_GPC Gross Alpha by GPC

HEIS BETA_GPC Gross Beta by GPC

HEIS SRTOT_SEP_PRECIP_GPC Strontium beta isotopic, GPC
LA-508-421 Operation of the Tri-Carb Model 2500TR Liquid Scintillation Analyzer

HEIS ALPHA LSC A/B Liquid Scintillation

HEIS BETA_LSC A/B Liquid Scintillation

HEIS TC99 3MDSK_LSC TC99 by Liquid Scintillation

HEIS TRITIUM_EIE_LSC Tritium, by Eichrome ion exchange, LSC
LA-508-471 Determination Of Uranium, Plutonium, And Americium

HEIS AMCMISO_IE_PREC_AEA Americium/Curium Iso, Alpha Spec

HEIS UISO_IE_PRECIP_AEA Uranium Iso, Alpha Spec

HEIS PUISO_IE_PRECIP_AEA Isotopic Plutonium, Alpha Spec
LA-508-481 Gamma Energy Analysis using the Canberra Genie Ssystem

HEIS GAMMA_GS Gamma Energy Analysis

Note: A complete list of WSCF analytical procedures and reference regulatory or industry methods is available online at http://www7.rl.gov/rapidweb/AS-DOL/index.cfm
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WSCF90793

August 11, 2009 Rev. 0
WSCF Analytical Results Report
Attention Michael Neely Gro.up # WSCF90793
Department Inorganic Project Number R09-018
Sample# 90793002 Matrix WATER
SAF# R09-018 Sampled 07/21/09
Sample ID B210Y7 Received 07/23/09
Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
ICPMS Prep 07/29/09
ICP-MS
Thorium 7440-29-1 LA-505-412 B 0.104 ug/L 1 0.10 0.50 07/29/09

MDL = Minimum Detection
RQ = Result Qualifier
TP Err = Total Propagated

DF = Dilution Factor
+ - Indicates more than nine qualifier

ZmoOw

- Analyte < the RDL but >= the IDL/MDL. (Inorganic)

- Analyte was found in the Associated Blank. (Inorganic)
- Analyte was reported at a secondary diltution factor.

- Analyte is an estimate, see comment section.

- MS and/or MSD sample recovery outside control limits.

U - Analyzed for but not detected above limiting criteria.
X,Y or Z - See comment detail and/or narrative.

August 10, 2009 11:08:35
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WSCF90793

August 11, 2009 Rev. 0
WSCF Analytical Results Report
Attention Michael Neely Gro.up # WSCF90793
Department Inorganic Project Number R09-018
Sample# 90793003 Matrix WATER
SAF# R09-018 Sampled 07/22/09
Sample ID B21101 Received 07/23/09
Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
ICPMS Prep 07/29/09
ICP-MS
Thorium 7440-29-1 LA-505-412 U <0.10 ug/L 1 0.10 0.50 07/29/09

MDL = Minimum Detection
RQ = Result Qualifier
TP Err = Total Propagated

DF = Dilution Factor
+ - Indicates more than nine qualifier

ZmoOw

- Analyte < the RDL but >= the IDL/MDL. (Inorganic)

- Analyte was found in the Associated Blank. (Inorganic)
- Analyte was reported at a secondary diltution factor.

- Analyte is an estimate, see comment section.

- MS and/or MSD sample recovery outside control limits.

U - Analyzed for but not detected above limiting criteria.
X,Y or Z - See comment detail and/or narrative.
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WSCF90793 August 11, 2009 Rev. 0
WSCF Analytical Results Report
Attention Michael Neely Gro.up # WSCF90793
Department Radiochemistry Project Number R09-018
Sample # 90793001 Matrix WATER
SAF# R09-018 Sampled 07/21/09
Sample ID B210Y9 Received 07/23/09
Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
H3 EICHROM 07/27/09
TRI-CARB LSC
Tritium 10028-17-8 LA-508-421 U 63 130 pCi/L 1 220 07/28/08

MDL = Minimum Detection
RQ = Result Qualifier
TP Err = Total Propagated

DF = Dilution Factor
+ - Indicates more than nine qualifier

B - Analyte was detected in both the BLANK and SAMPLE
U - Analyzed for but not detected above limiting criteria.

N - Spike Recovery is Outside Control Limits.

X,Y or Z - See comment detail and/or narrative.

August 10, 2009 11:08:36
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WSCF90793 August 11, 2009 Rev. 0
WSCF Analytical Results Report
Attention Michael Neely Gro.up # WSCF90793
Department Radiochemistry Project Number R09-018
Sample # 90793002 Matrix WATER
SAF# R09-018 Sampled 07/21/09
Sample ID B210Y7 Received 07/23/09
Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
Alpha/Beta Prep 07/23/09
Gross Alpha/Beta
Gross Alpha 12587-46-1 LA-508-415 U 0.0020 0 pCi/L 1 0.63 07/28/09
Gross Beta 12587-47-2 LA-508-415 U 0.29 .89 pCi/L 1 1.5 07/28/09
GEA Prep 07/23/09
GEA
Cesium-137 10045-97-3 LA-508-481 U -6.9 4.6 pCi/L 1 7.1 07/23/09
Cobalt-60 10198-40-0 LA-508-481 U -0.34 4 pCi/L 1 7.1 07/23/09
Europium-152 14683-23-9 LA-508-481 U -7.9 14 pCi/L 1 23 07/23/09
Europium-154 15585-10-1 LA-508-481 U -5.9 11 pCi/L 1 19 07/23/09
Europium-155 14391-16-3 LA-508-481 U -1.5 14 pCi/L 1 24 07/23/09
H3 EICHROM 07/27/09
TRI-CARB LSC
Tritium 10028-17-8 LA-508-421 U 0.0010 .01 pCi/L 1 220 07/28/08
SR-89/90 07/27/09
SR-89/90
Strontium-89/90 SR89/90 LA-220-406 U -3.2 3 pCi/L 1 1.2 07/29/09
Tc-99 07/27/09
TRI-CARB LSC

B - Analyte was detected in both the BLANK and SAMPLE
U - Analyzed for but not detected above limiting criteria.

N - Spike Recovery is Outside Control Limits.

X,Y or Z - See comment detail and/or narrative.

MDL = Minimum Detection
RQ = Result Qualifier
TP Err = Total Propagated

DF = Dilution Factor
+ - Indicates more than nine qualifier
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WSCF90793 Rev. 0

WSCF Analytical Results Report

August 11, 2009

Group # WSCF90793

Attention Michael Neely Proiect Number R09-018
roject Number -

Department Radiochemistry

Sample# 90793002 Matrix WATER
SAF# R09-018 Sampled 07/21/09
Sample ID B210Y7 Received 07/23/09
Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
Technetium-99 14133-76-7 LA-508-421 U -3.6 5.1 pCi/L 1 8.5 07/28/09
Th/Pu/Am/U Teva 07/27/09
AEA Am-U-Pu
Americium-241 14596-10-2 LA-508-471 U 0.17 17 pCi/L 1 0.27 07/28/09
Curium-242 15510-73-3 LA-508-471 U -0.032 .078 pCi/L 1 0.17 07/28/09
Curium-244 13981-15-2 LA-508-471 U 0.021 .18 pCi/L 1 0.32 07/28/09
\ AEA Pu-Np \
Plutonium-238 13981-16-3 LA-508-471 U -0.19 22 pCi/L 1 0.41 07/28/09
Plutonium-239/240 PU-239/240  LA-508-471 U 0.064 .062 pCi/L 1 0.078 07/28/09
‘ Uranium Iso ‘
Uranium-234 13966-29-5 LA-508-471 0.13 .082 pCi/L 1 0.066 07/28/09
Uranium-235 15117-96-1 LA-508-471 U 0.039 .049 pCi/L 1 0.072 07/28/09
Uranium-238 24678-82-8 LA-508-471 U 0.027 .041 pCi/L 1 0.066 07/28/09

MDL = Minimum Detection

RQ = Result Qualifier

TP Err = Total Propagated

DF = Dilution Factor

B - Analyte was detected in both the BLANK and SAMPLE

U - Analyzed for but not detected above limiting criteria.

N - Spike Recovery is Outside Control Limits.

X,Y or Z - See comment detail and/or narrative.

+ - Indicates more than nine qualifier
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WSCF90793 August 11, 2009 Rev. 0
WSCF Analytical Results Report
Attention Michael Neely Gro.up # WSCF90793
Department Radiochemistry Project Number R09-018
Sample # 90793003 Matrix WATER
SAF# R09-018 Sampled 07/22/09
Sample ID B21101 Received 07/23/09
Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
Alpha/Beta Prep 07/23/09
Gross Alpha/Beta
Gross Alpha 12587-46-1 LA-508-415 U 0.0020 0 pCi/L 1 0.63 07/28/09
Gross Beta 12587-47-2 LA-508-415 U 0.50 9 pCi/L 1 1.5 07/28/09
GEA Prep 07/23/09
GEA
Cesium-137 10045-97-3 LA-508-481 U 0.98 51 pCi/L 1 8.8 07/23/09
Cobalt-60 10198-40-0 LA-508-481 U 2.0 4.6 pCi/L 1 8.4 07/23/09
Europium-152 14683-23-9 LA-508-481 U -2.3 15 pCi/L 1 25 07/23/09
Europium-154 15585-10-1 LA-508-481 U -3.4 13 pCi/L 1 22 07/23/09
Europium-155 14391-16-3 LA-508-481 U 8.2 19 pCi/L 1 29 07/23/09
H3 EICHROM 07/27/09
TRI-CARB LSC
Tritium 10028-17-8 LA-508-421 U 56 110 pCi/L 1 220 07/28/08
SR-89/90 07/27/09
SR-89/90
Strontium-89/90 SR89/90 LA-220-406 U -5.0 2.5 pCi/L 1 0.99 07/29/09
Tc-99 07/27/09
TRI-CARB LSC

B - Analyte was detected in both the BLANK and SAMPLE
U - Analyzed for but not detected above limiting criteria.

N - Spike Recovery is Outside Control Limits.

X,Y or Z - See comment detail and/or narrative.

MDL = Minimum Detection
RQ = Result Qualifier
TP Err = Total Propagated

DF = Dilution Factor
+ - Indicates more than nine qualifier
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WSCF90793 Rev. 0

WSCF Analytical Results Report

August 11, 2009

Group # WSCF90793

Attention Michael Neely Proiect Number R09-018
roject Number -

Department Radiochemistry

Sample# 90793003 Matrix WATER

SAF# R09-018 Sampled 07/22/09

Sample ID B21101 Received 07/23/09

Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
Technetium-99 14133-76-7 LA-508-421 U -3.2 5.1 pCi/L 1 8.5 07/28/09
Th/Pu/Am/U Teva 07/27/09
AEA Am-U-Pu

Americium-241 14596-10-2 LA-508-471 U -0.021 18 pCi/L 1 0.33 07/28/09
Curium-242 15510-73-3 LA-508-471 U 0.063 .095 pCi/L 1 0.16 07/28/09
Curium-244 13981-15-2 LA-508-471 U 0.10 A5 pCi/L 1 0.25 07/28/09
\ AEA Pu-Np \
Plutonium-238 13981-16-3 LA-508-471 U 0.10 A5 pCi/L 1 0.25 07/28/09
Plutonium-239/240 PU-239/240  LA-508-471 0.14 .094 pCi/L 1 0.095 07/28/09
‘ Uranium Iso ‘
Uranium-234 13966-29-5 LA-508-471 0.14 .083 pCi/L 1 0.067 07/28/09
Uranium-235 15117-96-1 LA-508-471 0.050 .046 pCi/L 1 0.027 07/28/09
Uranium-238 24678-82-8 LA-508-471 0.10 .065 pCi/L 1 0.025 07/28/09

MDL = Minimum Detection

RQ = Result Qualifier

TP Err = Total Propagated

DF = Dilution Factor

B - Analyte was detected in both the BLANK and SAMPLE

U - Analyzed for but not detected above limiting criteria.

N - Spike Recovery is Outside Control Limits.

X,Y or Z - See comment detail and/or narrative.

+ - Indicates more than nine qualifier
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WSCF90793 August 11, 2009 Rev. 0
Quality Control Report

Group # WSCF90793

Attention Michael Neely Proiect Numb R06-018
roject Number -

Department Inorganic

QC Batch 54808 Test ICP-2008 MS All possible metal
Associated Samples 90793002, 90793003

Original _ o RPD
Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #12238
Thorium 7440-29-1 <0.10 ug/L U 07/29/09
LCS QC Sample #12239
Thorium 7440-29-1 42.4 ug/L 106 85-115 07/29/09
MS QC Sample #12330
Original 90808001
Thorium 7440-29-1 435 ug/L 108.7 70 - 130 07/29/09
MSD QC Sample #12331
Original 90808001 Paired 12330
Thorium 7440-29-1 44.0 ug/L 110 70 - 130 1.20 20 07/29/09
August 10, 2009 11:08:43 Page 21 of 38 3004.1.1084.3
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WSCF90793 August 11, 2009 Rev. 0
Quality Control Report

Attention Michael Neely Gro.up # WSCF90793

Department Radiochemistry Project Number R09-018

QC Batch 54518 Test Gross Alpha/Gross Beta
Associated Samples 90793002, 90793003

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #12025

Gross Alpha 12587-46-1 -0.045 pCi/L U 07/28/09
Gross Beta 12587-47-2 -0.18 pCi/L U 07/28/09
LCS QC Sample #12026

Gross Alpha 12587-46-1 31 pCi/L 94.6 80 -120 07/28/09
Gross Beta 12587-47-2 120 pCi/L 110 80 -120 07/28/09
DUP QC Sample #12027

Original 90793002

Gross Alpha 12587-46-1 0.0020 0.13 pCi/L 193.90 -20-20 * U 07/28/09
Gross Beta 12587-47-2 0.29 0.054 pCi/L 137.20 -20-20 * U 07/28/09
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WSCF90793 Rev. 0

Quality Control Report

August 11, 2009

Attention Michael Neely Gro.up # WSCF90793
Department Radiochemistry Project Number R09-018
QC Batch 54519 Test Plutonium (AEA)
Associated Samples 90793002, 90793003
Original R.PD.
Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #12028
Plutonium-238 13981-16-3 -0.037 pCi/L U 07/28/09
Americium-241 14596-10-2 0.061 pCi/L U 07/28/09
Curium-242 15510-73-3 -0.041 pCi/L U 07/28/09
Plutonium-239/240 PU-239/240 0.046 pCi/L U 07/28/09
Uranium-234 13966-29-5 0.074 pCi/L 1X 07/28/09
Uranium-235 15117-96-1 0.020 pCi/L U 07/28/09
Uranium-238 24678-82-8 0.046 pCi/L U 07/28/09
Curium-244 13981-15-2 -0.020 pCi/L U 07/28/09
LCS QC Sample #12029
Americium-241 14596-10-2 6200 pCi/Each 116.3 80-120 07/28/09
Plutonium-238 13981-16-3 18 pCi/Each U 07/28/09
Plutonium-239/240 PU-239/240 6000 pCi/Each 1045 80-120 07/28/09
Curium-242 15510-73-3 -10 pCi/Each U 07/28/09
Uranium-234 13966-29-5 9000 pCi/Sample 07/29/09
Uranium-235 15117-96-1 210 pCi/Sample 07/29/09
Curium-244 13981-15-2 -2.5 pCi/Each Ul 07/28/09
Uranium-238 24678-82-8 8300 pCi/Sample 97.5 80 -120 07/29/09
DUP QC Sample #12030
Original 90793002
Americium-241 14596-10-2 0.17 0.12 pCi/L 3450 -20-20 * U 07/28/09
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WSCF90793

August 11, 2009

Rev. 0

Quality Control Report

Attention Michael Neely
Department Radiochemistry

Group #
Project Number R09-018

WSCF90793

. RPD
Analyte CAS # ng,;gal QC Found  Units % Recov Limits RPD  Limit RQ Analyzed
Plutonium-238 13981-16-3 -0.19 -0.051 pCi/L -115.40 -20-20 U 07/28/09
Plutonium-239/240 PU-239/240 0.064 0.034 pCi/L 61.20 -20-20 U 07/28/09
Curium-242 15510-73-3 -0.032 0.012 pCi/L -440.00 -20-20 U 07/28/09
Uranium-234 13966-29-5 0.13 0.19 pCi/L 37.50 07/28/09
Uranium-235 15117-96-1 0.039 0.031 pCi/L 22.90 07/28/09
Curium-244 13981-15-2 0.021 0.012 pCi/L 54.50 -20-20 U 07/28/09
Uranium-238 24678-82-8 0.027 0.029 pCi/L 7.10 -20-20 07/28/09
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WSCF90793 August 11, 2009 Rev. 0

Quality Control Report

Attention Michael Neely Gro.up # WSCF90793

Department Radiochemistry Project Number R09-018

QC Batch 54520 Test Gamma Energy Analysis-general

Associated Samples 90793002, 90793003

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
IBLANK QC Sample #12031

Cesium-137 10045-97-3 -6200 pCi/Sample U 07/27/09
Cobalt-60 10198-40-0 1000 pCi/Sample U 07/27/09
Europium-152 14683-23-9 9200 pCi/Sample U 07/27/09
Europium-154 15585-10-1 830 pCi/Sample U 07/27/09
Europium-155 14391-16-3 6600 pCi/Sample U 07/27/09
LCS QC Sample #12032

Cesium-137 10045-97-3 6400000 pCi/Sample 105.7 80-120 07/24/09
Cobalt-60 10198-40-0 9700000 pCi/Sample 97.3 80 -120 07/24/09
DUP QC Sample #12033

Original 90793002

Cesium-137 10045-97-3 -6.9 3.0 pCi/L -507.70 -20-20 U 07/27/09
Cobalt-60 10198-40-0 -0.34 -0.77 pCi/L -77.50 -20-20 U 07/27/09
Europium-152 14683-23-9 -7.9 6.5 pCi/L -2057.10-20 - 20 U 07/27/09
Europium-154 15585-10-1 -5.9 11 pCi/L 662.70 -20-20 U 07/27/09
Europium-155 14391-16-3 -1.5 -2.6 pCi/L -53.70 -20-20 U 07/27/09
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WSCF90793 August 11, 2009 Rev. 0
Quality Control Report

Attention Michael Neely Gro.up # WSCF90793
Department Radiochemistry Project Number R09-018
QC Batch 54747 Test Strontium 89/90 (GPC/GEA)
Associated Samples 90793002, 90793003
Original _ o RPD
Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #12097
Strontium-89/90 SR89/90 -1.3 pCi/L U 07/29/09
LCS QC Sample #12098
Strontium-89/90 SR89/90 140 pCi/L 96.9 80-120 07/29/09
DUP QC Sample #12099
Original 90793002
Strontium-89/90 SR89/90 -3.2 -3.9 pCi/L -19.70 -20-20 U 07/29/09
August 10, 2009 11:08:43 Page 26 of 38

3004.1.1084.3
Report ID: 90793
26 of 38 Group # WSCF90793



WSCF90793 August 11, 2009 Rev. 0
Quality Control Report
Attention Michael Neely Gro.up # WSCF90793
Department Radiochemistry Project Number R09-018
QC Batch 54754 Test TC99 by Liquid Scintillation
Associated Samples 90793002, 90793003
Original _ o RPD
Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #12115
Technetium-99 14133-76-7 -5.0 pCi/L U 07/28/09
LCS QC Sample #12116
Technetium-99 14133-76-7 220 pCi/L 95.4 80-120 07/28/09
DUP QC Sample #12117
Original 90793002
Technetium-99 14133-76-7 -3.6 0.50 pCi/L -264.50 -20-20 * U 07/28/09
MS QC Sample #12118
Original 90793002
Technetium-99 14133-76-7 -3.6 870 pCi/L 96 75-125 07/28/09
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WSCF90793 August 11, 2009 Rev. 0
Quality Control Report

Group # WSCF90793

Attention Michael Neely Proiect Numb R06-018
roject Number -

Department Radiochemistry

QC Batch 54758 Test Tritium by LSC
Associated Samples 90793001, 90793002, 90793003

Original _ o RPD
Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #12131
Tritium 10028-17-8 15 pCi/L U 07/28/08
LCS QC Sample #12132
Tritium 10028-17-8 3200 pCi/L 99.8 80-120 07/28/08
DUP QC Sample #12133
Original 90793001
Tritium 10028-17-8 63 -78 pCi/L -1880.00-20-20 * U 07/28/08
MS QC Sample #12134
Original 90793001
Tritium 10028-17-8 63 21000 pCi/L 86.7 75-125 07/28/08
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Rev. 0

WSCF90793 August 11, 2009

Quality Control Report

Attention Michael Neely Gro.up # WSCF90793

Department Radiochemistry Project Number R09-018

QC Batch 54519 Test Americium/Curium (AEA)
Associated Samples 90793002, 90793003

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #12028

Americium-243 Tracer 14993-75-0 81.8 25-105 07/28/09
Uranium-232 Tracer 14158-29-3 87.8 25-105 07/28/09
Plutonium-242 Tracer  13982-10-0 90.3 25-105 07/28/09
LCS QC Sample #12029

Uranium-232 Tracer 14158-29-3 86 25-105 07/29/09
Americium-243 Tracer 14993-75-0 78.8 25-105 07/28/09
Plutonium-242 Tracer  13982-10-0 92.9 25-105 07/28/09
DUP QC Sample #12030

Original 90793002

Americium-243 Tracer 14993-75-0 65.4 25-105 0.00 07/28/09
Uranium-232 Tracer 14158-29-3 86.4 25-105 0.00 07/28/09
Plutonium-242 Tracer  13982-10-0 102.3 25-105 0.00 07/28/09
SAMPLE Sample #90793002

Americium-243 Tracer 14993-75-0 77.3 25-105 07/28/09
Uranium-232 Tracer 14158-29-3 91.1 25-105 07/28/09
Plutonium-242 Tracer  13982-10-0 83.8 25-105 07/28/09
SAMPLE Sample #90793003

Americium-243 Tracer 14993-75-0 81.7 25-105 07/28/09
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WSCF90793 August 11, 2009 Rev. 0
Quality Control Report

Attention Michael Neely Gro.up # WSCF90793
Department Radiochemistry Project Number R09-018
Original o RPD
Analyte CAS # Found QCFound Units % RecovLimits RPD Limit RQ Analyzed
Uranium-232 Tracer 14158-29-3 97 25-105 07/28/09
Plutonium-242 Tracer  13982-10-0 80 25-105 07/28/09
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WSCF90793 August 11, 2009 Rev. 0
Quality Control Report
Attention Michael Neely Gro.up # WSCF90793
Department Radiochemistry Project Number R09-018
QC Batch 54747 Test Strontium 89/90 (GPC/GEA)
Associated Samples 90793002, 90793003
Original _ o RPD
Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #12097
Strontium-85 13967-73-2 75.6 25-105 07/29/09
LCS QC Sample #12098
Strontium-85 13967-73-2 88.7 25-105 07/29/09
DUP QC Sample #12099
Original 90793002
Strontium-85 13967-73-2 98.1 25-105 27.50 07/29/09
SAMPLE Sample #90793002
Strontium-85 13967-73-2 74.7 25-105 07/29/09
SAMPLE Sample #90793003
Strontium-85 13967-73-2 94.4 25-105 07/29/09
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Analytical Comment Report

Attention  Michael Neely Group # WSCF90793
Project Number R09-018

'Quality Control Comments
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WSCF90793 August 11, 2009 Rev. 0
Analytical Comment Report

Attention  Michael Neely Group # WSCF90793
Project Number R09-018

'Quality Control Comments
Department Radiochemistry

12028 BLANK for HBN 54519 [RADP/1784

Analyte Uranium-234 - Uranium (AEA)
[1]  The blank is above MDC but is acceptable.
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Sample Receipt

ATTACHMENT4

SAMPLE RECEIPT

Consisting of 5 pages
Including cover page
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