FEBRUARY 5, 2014

WSCF Laboratory ;
PO Box 650 S3-30 &

Richland, WA 99352 l"". WE A }'
—

February 5, 2014

Scot Fitzgerald
CH2M-HILL PRC
PO Box 1600
Richland, WA 99352

Dear Scot Fitzgerald,

FINAL RESULT FOR SAMPLE DELIVERY GROUP WSCF140145

Reference: (1) SOW, Mod 2, #36587, Release 3

(2) MSC-SD-CD-QAPP-017, current version, Waste Sampling & Characterization Facility Quality
Assurance Program Plan

This letter contains the following information for sample delivery group WSCF140145
* Cover Sheet (Attachment 1)
* Narrative (Attachment 2)
* Analytical Results (Attachment 3)
* Sample Receipt Information (Attachment 4)

Very truly yours,

;'L_zﬁv_Q -
Electronically signed by Joseph Hale
For Lab Manager, Dan T. Smith
WSCF Analytical Lab
(509) 373-4804

Attachments 4

CC: w/Attachments
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ATTACHMENT 1

COVER SHEET

Consisting of 2 pages
Including cover page
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FEBRUARY 5, 2014

WSCF SAF Number Cross Reference

Group # WSCF140145
Data Deliverable Date 02/05/14

SAF # Sample ID Sample # Matrix Sampled Received

F11-031 B2VW54 140145001 OTHERSOLID 01/21/14 01/21/14

F11-031 B2VW51 140145002 OTHERSOLID 01/21/14 01/21/14
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ATTACHMENT 2

NARRATIVE

Consisting of 6 pages
Including cover page
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FEBRUARY 5, 2014

Narrative
Attachment 2
Narrative
WSCF140145
Introduction

Samples were received at the WSCF laboratory as referenced on the WSCF SAF Number Cross
Reference table included in the final report. The samples were analyzed for the analytes indicated
on the attached copy of the chain of custody (COC) form in accordance with the Srarement of
Work (SOW), to Contract 39818, Revision 4, “WSCF ANALYTICAL SERVICES FOR
GROUNDWATER. "

Thenarmative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnommalities, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was not stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.e.. B, C, D, J and 1) may be applicable to this report, as
appropriate.

¢ B —Sample results with a concentration greater than the MDL but less than the PQL are B
flagoed (applies to inorganic and wet chemical analyses). as appropriate.

¢ C —Analyte was detected in the blank and was evalvated. Affected sample results in the
batch were C flagged (applies to inorganic and wet chemical analyses).

e D —Sample results are D flapged if dilution(s) were required, as appropriate.

¢ J-—Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

¢ B (organic analyses) — Analyte was detected in the blank and was evaluated. Affected
sample results in the batch were B flagged.

e U —Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analvte qualified with a “U™ are not applicable.

¢ 0—LCS recovery outside established laboratory acceptance limits.

Analvtical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analyvtical methods.
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Narrative FEBRUARY 5, 2014

Attachment 2
Narrative
WSCF140145

Inorganic Comments

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and L aboratory Control Sample were analyzed with this delivery
group. Analytical Note(s):

* All applicable QC controls are within the established limits.

Oroanic Comments

SemiVOA —The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

* 14 Dichlorobenzene and 2-Methviphenol did not meet the MS and/or MSD
acceptance limits. Sample results for this analytes were “T" Flagged.

e The MS did not meet the acceptance limits for surrogate Phenol-d5, 2. 4.6-
Tribromophenocl, Terphenyl-d14, 2-Fluorophenol and Fluoranthene-d10. The MSD
did not meet the acceptance limits for surrogate Phenol-d5, 2-Methylnaphthalene-d10,
2.4.6-Tribromophenol, Terphenyl-d14. 2-Fluorophenol and Fluoranthene-d10. Sample
B2VW354 (140145001) did not meet the acceptance limits for surrogate Phenol-d5, 2-
Methylnaphthalene-d10, 2-Fluorobiphenyl, 2.4.6-Tribromophenol, Terphenyl-d14, 2-
Fluorophenol and Fluoranthene-d10. Sample B2VW351 (140145002) did not meet the
acceptance limits for surrogate Phenol-d5, 2-Methylnaphthalene-d10, 2.4.6-
Tribromophenol, Terphenyl-d14, 2-Fluorophenol and Fluoranthene-d10. Sample
results were not flagged. The quality control report was flagged for surrogate recovery
failure.

* Due to the nature of the charcoal sample matrix, it was expected that the routine
manner of spiking the samples would produce MS and MSD recovery failures and low
surrogate recoveries. Therefore, the samples were prepped as routine and then they
were re-prepped using post extraction addition of surrogate and matrix spike. The
samples, MS and MSD that were processed using the post extraction addition of
surrogate and matrix spike have no QC problems. A table with this information is
provided below:
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FEBRUARY 5, 2014

Narrative
Attachment 2
Narrative

WSCF140145

Analyte casy  onginal o QC %* Recovery gpp  "P Rq  Analyzed
Found Found Recovery Limits Limit
M5 Original #140145001
14-Dichlorobenzene 106-46-7 MD 207 ug/mL 103.57 52-116 1729/2014
2-Methylphenol 95-48-7 ND 279 ug/ml 93.2 34-121 1/29/2014
Hexachloroethane 67-72-1 ND 301 ug/mL 100.35 51-116 1/29/2014
MsD Original #140145001
1,4-Dichlorobenzene 106-46-7 ND 17.9 ug/mlL 89.63 52-116 8.7 30 1/29/2014
2-Methylphenal 95-48-7 ND 236 ug/ml 78.58 34-121 6.1 30 1/29/2014
Hexachloroethane 67-72-1 WD 26.2 ug/mlL B87.33 51-11@ 3.0 30 1/29/2014
SAMPLE Sample #140145001
2-Fluorophenol 367-12-4 15.2 ug/mL 76.1 38-151 1/259/2014
Phenol-d5 4165-62-2 15.7 ug/mlL 78.7 38-153 1/29/2014
Nitrobenzene-d5s 4165-60-0 219 ug/mlL 109.7 42-153 1/29/2014
2-Methylnaphthalene-d10 7297-45-2 185 ug/mL 97.3 27-187 1/29/2014
2-Fluorobiphenyl 321-60-8 196 ug/ml 98.2 34-160 1/29/2014
2,4,6-Tribromophenal 118-79-6 6.79 ug/mlL 33.9 21-147 1/29/2014
Fluoranthene-d10 93951-69-0 17.6 ug/mL B8.3 39-168 1/29/2014
Terphenyl-d14 98904-43-9 235 ug/ml 1174 51-155 1/29/2014
SAMPLE Sample #140145002
2-Fluorophenol 367-12-4 154 ug/mL 77.1 38-151 1/25/2014
Phenol-ds 4165-62-2 15.8 ug/mL 79.2 38-153 1/29/2014
Mitrobenzene-d5 4165-60-0 221 ug/mL 110.3 432-153 1/29/2014
2-Methylnaphthalene-d10  7297-45-2 194 ug/mL  97.0 27-197 1/25/2014
2-Fluorobiphenyl 321-60-8 20.1 ug/mL  100.3 34-160 1/29/2014
24 6-Tribromophenal 118-79-6 7.28 ug/mlL 36.4 21-147 1/29/2014
Fluoranthene-d10 935851-659-0 17.6 ug/mlL 88.1 359-168 1/29/2014
Terphenyl-d14 98904-43-9 234 ug/mL 117.1 51-155 1/29/2014
Ms Original #140145001
2-Fluorop henal 367-12-4 163 ug/mL 81.7 38-151 1/29/2014
Phenol-ds 4165-62-2 17.9 ug/mL 89.4 38-153 1/29/2014
Mitrobenzene-d5s 4165-60-0 243 ug/mL 121.3 432-153 1/29/2014
2-Methylnaphthalene-d10 7297-45-2 225 ug/mL  112.5 27-197 1/25/2014
2-Fluorohiphenyl 321-60-8 21.2 ug/mL  106.2 34-160 1/25/2014
24.6-Trikromophenel 118-79-¢ 153 ug/mL Te.7 21-147 1/29/2014
Fluoranthene-d10 93951-659-0 21.1 ug/mL 105.7 39-168 1/29/2014
Terphenyl-d14 98504-43-9 235 ug/mL  117.8 51-155 1/29/2014
MSsD Original #140145001
2-Fluorophenol 367-12-4 14.3 ug/mL 71.4 38-151 1/25/2014
Phenol-d3 4165-62-2 155 ug/mlL 7715 38-153 1/258/2014
Mitrobenzene-ds 4165-60-0 214 ug/mlL 107 43-153 1/29/2014
2-Methylnaphthalene-d10  7297-45-2 19.6 ug/mL  98.2 27-197 1/25/2014
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FEBRUARY 5, 2014

Narrative

Attachment 2

Narrative

WSCF140145
Analyte casy  onginal o QC %* Recovery gpp  "P Rq  Analyzed

Found Found Recovery Limits Limit

2-Fluorohiphenyl 321-60-8 18.7 ug/mL  93.7 34-160 1/25/2014
2,4,6-Tribromophenal 118-79-6 13.2 ug/mL 55.9 21-147 1/25/2014
Fluoranthene-d10 93951-659-0 17.9 ug/mL 89.4 359-168 1/29/2014
Terphenyl-d14 98304-43-9 206 ug/mL  102.9 51-155 1/29/2014

= All other applicable QC controls are within the established limits.

Radiochemistrv Commen ts

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Neptunium-237), Blank and Laboratory Control Sample were
analyzed with this delivery group. Analytical Note(s):

Tracers are used to determine chemical vield. RPD is monitored in sample duplicate and isnot
required for tracer recovery per SOW.

Gamma Energy Analysis:
= All applicable QC controls are within the established limits.

Gross Alpha / Gross Beta:
* Gross Beta — Duplicate Relative Percent Difference(s) (RPD) did not meet the
established laboratory limits. Duplicate Relative Percent Difference (RPD) does not
apply to results with greater than 20% counting uncertainty. No flags issued.

* All other applicable QC controls are within the established limits.
Americium-241:
= All applicable QC controls are within the established limits.
Neptunium-237:
= All applicable QC controls are within the established limits.
Isotopic Plutonium analysis:
= All applicable QC controls are within the established limits.
Isotopic Uraninm analysis:
* Uranivm-235 — Duplicate Relative Percent Difference(s) (RPD) did not meet the

established laboratory limits. Duplicate Relative Percent Difference (RPD) does not
apply to results below 35X the minimum detectable activity. No flags issued.
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FEBRUARY 5, 2014

Narrative

Attachment 2
Narrative
WSCF140145

* Uranivm-234 — Blank contamination is due to Naturally Occurring Radioactive
Material

= All other applicable QC controls are within the established limits.
Strontium-89/90:

* Strontinm-85 results were made using a recovery based on the mass of carrier added as
opposed tousing a Strontium-85 fracer. The HVAC for the counting went down prior
to being able to count the samples for Sr-85. The chemist did account for the beta
results from Sr-85 aswell

= All other applicable QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.
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ATTACHMENT 3

ANALYTICAL RESULTS

Consisting of 46 pages
Including cover page

February 05, 2014 12:02:39 Page 10 of 61 3004.1.1084.3

Report ID: 140145
Group # WSCF140145



FEBRUARY 5, 2014

WSCF ANALYTICAL RESULTS REPORT

For

CH2M Hill Plateau Remediation

PO Box 1600
Richland, WA 99352

Attention; Scot Fitzgerald

Contract # MOA-FH-CHPRC-2008
Group # WSCF140145
Report Date February 5, 2014

Analytical:  Electronically signed by Joseph Hale

Client Services:  Electronically signed by Heather Medley

Solid samples results that have a 'Percent Solid' test are reported on a "dry weight basis", except results of TCLP, Percent Solid, and Total
Activity. If no "Percent Solid' test is reported then the 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) 373-7005.
Information designation of this report is the responsibility of the customer.
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Batch QC List

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Inorganic
QC Batch Analytical S#  Type Sample # Client Sample# Original Test

Batch
226902 226911 4 BLANK 104931 BLANK ICP-2008 MS All possible metal
226902 226911 5 LCS 104932 LCS ICP-2008 MS All possible metal
226902 226911 7 MS 104933 B2VPR8(140006001MS) 140006001 ICP-2008 MS All possible metal
226902 226911 8 MSD 104934 B2VPR8(140006001MSD 140006001 ICP-2008 MS All possible metal
226902 226911 9 SAMPLE 140145001 B2VW54 ICP-2008 MS All possible metal
226902 226911 10 SAMPLE 140145002 B2vVWwW51 ICP-2008 MS All possible metal
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Batch QC List

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Organic, Semivolatiles
QC Batch Analytical S#  Type Sample # Client Sample# Original Test

Batch
226912 227256 1 BLANK 104984 BLANK SW-846 8270D Semivolatiles
226912 227256 2 LCS 104985 LCS SW-846 8270D Semivolatiles
226912 227256 3 MS 104986 B2VW54(140145001MS) 140145001 SW-846 8270D Semivolatiles
226912 227256 4 MSD 104987 B2VW54(140145001MSD 140145001 SW-846 8270D Semivolatiles
226912 227256 5 SAMPLE 140145001 B2VW54 SW-846 8270D Semivolatiles
226912 227256 6 SAMPLE 140145002 B2vVWwW51 SW-846 8270D Semivolatiles
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Batch QC List FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Radiochemistry
QC Batch Analytical S#  Type Sample # Client Sample# Original Test

Batch
226631 227108 1 BLANK 104506 BLANK Strontium 89/90 (GPC/GEA)
226631 227108 2 LCS 104507 LCS Strontium 89/90 (GPC/GEA)
226631 227108 3 DUP 104508 B2VW54(140145001DUP 140145001 Strontium 89/90 (GPC/GEA)
226631 227108 4 SAMPLE 140145001 B2VW54 Strontium 89/90 (GPC/GEA)
226631 227108 5 SAMPLE 140145002 B2VW51 Strontium 89/90 (GPC/GEA)
226632 226841 1 IBLANK 104509 IBLANK Gamma Energy Analysis-general
226632 226841 2 LCS 104510 LCS Gamma Energy Analysis-general
226632 226841 3 DUP 104511 B2VW54(140145001DUP 140145001 Gamma Energy Analysis-general
226632 226841 4 SAMPLE 140145001 B2VW54 Gamma Energy Analysis-general
226632 226841 5 SAMPLE 140145002 B2VW51 Gamma Energy Analysis-general
226665 226918 1 DUP 104621 B2VW54(140145001DUP 140145001 Uranium (AEA)
226665 226918 2 SAMPLE 140145001 B2VW54 Uranium (AEA)
226665 226918 3 SAMPLE 140145002 B2VWS51 Uranium (AEA)
226665 226918 4 BLANK 104619 BLANK Uranium (AEA)
226665 226918 5 LCS 104620 LCS Uranium (AEA)
226665 226920 5 LCS 104620 LCS Plutonium (AEA)
226665 226920 6 DUP 104621 B2VW54(140145001DUP 140145001 Plutonium (AEA)
226665 226920 7 SAMPLE 140145001 B2VW54 Plutonium (AEA)
226665 226920 8 SAMPLE 140145002 B2VWS51 Plutonium (AEA)
226665 226920 9 BLANK 104619 BLANK Plutonium (AEA)
226665 226921 5 LCS 104620 LCS Americium/Curium (AEA)
226665 226921 6 DUP 104621 B2VW54(140145001DUP 140145001 Americium/Curium (AEA)
226665 226921 7 SAMPLE 140145001 B2VW54 Americium/Curium (AEA)
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Batch QC List

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Radiochemistry
QC Batch Analytical S#  Type Sample # Client Sample# Original Test

Batch
226665 226921 8 SAMPLE 140145002 B2VW51 Americium/Curium (AEA)
226665 226921 9 BLANK 104619 BLANK Americium/Curium (AEA)
226666 226919 1 NpDUP 104625 B2VW54(140145001NpD 140145001 Neptunium (AEA)
226666 226919 2 SAMPLE 140145001 B2VW54 Neptunium (AEA)
226666 226919 3 SAMPLE 140145002 B2VW51 Neptunium (AEA)
226666 226919 4 BLANK 104622 BLANK Neptunium (AEA)
226666 226919 5 LCS 104623 LCS Neptunium (AEA)
226666 226919 6 NpSPK 104624 B2VW51(140145002NpS Neptunium (AEA)
226666 226919 7 NDUPSK 104626 B2VW51(140145002NDU Neptunium (AEA)
226666 226919 8 NpSPK 104627 B2VW51(140145002NpS Neptunium (AEA)
226901 227117 1 BLANK 104928 BLANK GAB Discrete analysis Alpha only
226901 227117 2 LCS 104929 LCS GAB Discrete analysis Alpha only
226901 227117 3 DUP 104930 B2VW54(140145001DUP 140145001 GAB Discrete analysis Alpha only
226901 227117 4 SAMPLE 140145001 B2VW54 GAB Discrete analysis Alpha only
226901 227117 5 SAMPLE 140145002 B2VWS51 GAB Discrete analysis Alpha only
226901 227118 1 BLANK 104928 BLANK GAB Discrete analysis Beta only
226901 227118 2 LCS 104929 LCS GAB Discrete analysis Beta only
226901 227118 3 DUP 104930 B2VW54(140145001DUP 140145001 GAB Discrete analysis Beta only
226901 227118 4 SAMPLE 140145001 B2VW54 GAB Discrete analysis Beta only
226901 227118 5 SAMPLE 140145002 B2VWS51 GAB Discrete analysis Beta only
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Batch QC List

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Wet Chemistry
QC Batch Analytical S#  Type Sample # Client Sample# Original Test

Batch
226830 226830 1 LCS 104845 LCS Dry Weight/Percent Moisture
226830 226830 3 DUP 104846 B2VPR8(140006001DUP) 140006001 Dry Weight/Percent Moisture
226830 226830 4 SAMPLE 140145001 B2VW54 Dry Weight/Percent Moisture
226830 226830 5 SAMPLE 140145002 B2vVWwW51 Dry Weight/Percent Moisture
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FEBRUARY 5, 2014

Method Reference

Attention Scot Fitzgerald Group # WSCF140145

Department Inorganic

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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Method Reference

FEBRUARY 5, 2014

Attention Scot Fitzgerald

Department  Organic, Semivolatiles

Group # WSCF140145

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-523-456

Semivolatile Sample Analysis by SW-846 Method 8270D

EPA SW-846
EPA SW-846
EPA SW-846
EPA SW-846

HEIS

8000B
3510C
8270D
3545

8270_SVOA_GCMS

Determinative Chromagraphic Separations
Separatory Funnel Liquid-Liquid Extraction
Semivolatile Organic Compounds by Gas
Pressurized Fluid Extraction (PFE)
Chromatography/Mass Spectrometry (GC/MS)
Semivolatile Organic Compounds by Gas

Chromatography/Mass Spectrometry(GC/MS)

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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Method Reference FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145

Department  Radiochemistry

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-508-471 Thorium, Neptunium, Plutonium, Americium, and Uranium In Soil and Water Using Eichrom Column Separation (Prep)

HEIS PUISO_IE_PRECIP_AEA Isotopic Plutonium, Alpha Spec
LA-508-471 Determination Of Uranium, Plutonium, And Americium

HEIS AMCMISO_IE_PREC_AEA Americium/Curium Iso, Alpha Spec
LA-508-481 Gamma Energy Analysis using the Canberra Genie Ssystem

HEIS GAMMA_GS Gamma Energy Analysis
LA-508-471 Determination Of Uranium, Plutonium, And Americium

HEIS UISO_IE_PRECIP_AEA Uranium Iso, Alpha Spec
LA-904-400 Thorium, Neptunium, Plutonium, Americium, and Uranium In Soil and Water Using Eichrom Column Separation

HEIS NP237_IE_PRECIP_AEA Neptunium-237, Iso, Alpha Spec.
LA-548-401 Alpha and Beta in Liquid and Solid Samples - WSCF

N/A PREP METHOD
LA-548-421(LSC) Preparation of Sample Mounts For Gamma Energy Analysis

N/A PREP METHOD
LA-904-400 Nitric Acid-Hydrochloric Acid Leach of Soil and Vegetation at WSCF

N/A PREP METHOD
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

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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Method Reference FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department  Wet Chemistry

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-519-412 Total Residual Percent Solids Dried at 103 - 105 Degrees C
EPA-600/4-79-020 160.3 Total Residue
Standard Methods 2540B Total Solids Dried at 103-105 C
HEIS %SOLIDS Dry Weight, Percent Solids

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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WSCF Analytical Results Report

EEBRUARY H 2014

Attention Scot Fitzgerald Group # WSCF140145

Department Inorganic

Sample# 140145001 Matrix OTHERSOLID

SAF# F11-031 Sampled 01/21/14

Sample ID B2VW54 Received 01/21/14

Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
ICPMS Prep (S) 01/28/14
ICP-2008 MS All possible metal

Chromium 7440-47-3 LA-505-412 B 5.36 mg/kg 1 0.14 6.9 01/28/14
Vanadium 7440-62-2 LA-505-412 10.6 mg/kg 1 0.28 2.8 01/28/14
Zinc 7440-66-6 LA-505-412 106 mg/kg 1 2.8 6.9 01/28/14
Lead 7439-92-1 LA-505-412 B 1.08 mg/kg 1 0.069 1.4 01/28/14
Uranium 7440-61-1 LA-505-412 0.551 mg/kg 1 0.069 01/28/14

MDL = Minimum Detection Limit

RQ = Result Qualifier

TP Err = Total Propagated Error

DF = Dilution Factor

+ - Indicates more than nine qualifier

ZmoOw

- Analyte < the PQL(or EQL)but >= the IDL/MDL(Inorganic)
- Analyte was found in the Associated Blank. (Inorganic)

- Analyte was reported at a secondary dilution factor.

- Analyte is an estimate, see comment section.

- MS and/or MSD recovery outside control limits.

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

PQL is equivalent to Estimated Quantitation Limit (EQL)

0 - LCS recovery outside established laboratory acceptance limits.
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WSCF Analytical Results Report

EEBRUARY H 2014

Attention Scot Fitzgerald Group # WSCF140145

Department Inorganic

Sample# 140145002 Matrix OTHERSOLID

SAF# F11-031 Sampled 01/21/14

Sample ID B2VW51 Received 01/21/14

Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
ICPMS Prep (S) 01/28/14
ICP-2008 MS All possible metal

Chromium 7440-47-3 LA-505-412 B 2.14 mg/kg 1 0.13 6.6 01/28/14
Vanadium 7440-62-2 LA-505-412 4.04 mg/kg 1 0.26 2.6 01/28/14
Zinc 7440-66-6 LA-505-412 20.3 mg/kg 1 2.6 6.6 01/28/14
Lead 7439-92-1 LA-505-412 1.45 mg/kg 1 0.066 1.3 01/28/14
Uranium 7440-61-1 LA-505-412 0.306 mg/kg 1 0.066 01/28/14

MDL = Minimum Detection Limit

RQ = Result Qualifier

TP Err = Total Propagated Error

DF = Dilution Factor

+ - Indicates more than nine qualifier

ZmoOw

- Analyte < the PQL(or EQL)but >= the IDL/MDL(Inorganic)
- Analyte was found in the Associated Blank. (Inorganic)

- Analyte was reported at a secondary dilution factor.

- Analyte is an estimate, see comment section.

- MS and/or MSD recovery outside control limits.

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

PQL is equivalent to Estimated Quantitation Limit (EQL)

0 - LCS recovery outside established laboratory acceptance limits.
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WSCF Analytical Results Report

EEBRUARY H 2014

Attention Scot Fitzgerald Group # WSCF140145

Department Organic, Semivolatiles

Sample# 140145001 Matrix OTHERSOLID

SAF# F11-031 Sampled 01/21/14

Sample ID B2VW54 Received 01/21/14

Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
Preparation for 8270 (S) ASE 01/23/14
SW-846 8270D Semivolatiles

1,4-Dichlorobenzene 106-46-7 LA-523-456 uT <700 ug/kg 1 700 1.E3 01/31/14
Bis-(2-Chloroethyl) 111-44-4 LA-523-456 U <700 ug/kg 1 700 1.E3 01/31/14
ether

Hexachlorobutadiene 87-68-3 LA-523-456 U <700 ug/kg 1 700 1.E3 01/31/14
2-Methylphenol 95-48-7 LA-523-456 uT <700 ug/kg 1 700 1.E3 01/31/14
1,2-Dichlorobenzene 95-50-1 LA-523-456 U <700 ug/kg 1 700 1.E3 01/31/14
3 & 4 Methylphenol, 65794-96-9 LA-523-456 U <700 ug/kg 1 700 1.E3 01/31/14
Total

Hexachloroethane 67-72-1 LA-523-456 U <700 ug/kg 1 700 1.E3 01/31/14
MDL = Minimum Detection Limit B - Analyte was detected in both the BLANK and SAMPLE T - MS/MSD recovery outside control limits(GC/MS only).

RQ = Result Qualifier D - Analyte was reported at a secondary dilution factor. U - Analyzed for but not detected above limiting criteria.

TP Err = Total Propagated Error E - Exceeds the calibration range (GC/MS). X,Y or Z - See comment detail and/or narrative.

DF = Dilution Factor J - Analyte < lowest calibration but >= MDL. PQL is equivalent to Estimated Quantitation Limit (EQL)

+ - Indicates more than nine qualifier N - Presumed evidence based on MS library search(GC/MS only)

0 - LCS recovery outside established laboratory acceptance limits.
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WSCF Analytical Results Report

EEBRUARY H 2014

Attention Scot Fitzgerald Group # WSCF140145

Department Organic, Semivolatiles

Sample# 140145002 Matrix OTHERSOLID

SAF# F11-031 Sampled 01/21/14

Sample ID B2VW51 Received 01/21/14

Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
Preparation for 8270 (S) ASE 01/23/14
SW-846 8270D Semivolatiles

1,4-Dichlorobenzene 106-46-7 LA-523-456 uT <600 ug/kg 1 600 900 01/31/14
Bis-(2-Chloroethyl) 111-44-4 LA-523-456 U <600 ug/kg 1 600 900 01/31/14
ether

Hexachlorobutadiene 87-68-3 LA-523-456 U <600 ug/kg 1 600 900 01/31/14
2-Methylphenol 95-48-7 LA-523-456 uT <600 ug/kg 1 600 900 01/31/14
1,2-Dichlorobenzene 95-50-1 LA-523-456 U <600 ug/kg 1 600 900 01/31/14
3 & 4 Methylphenol, 65794-96-9 LA-523-456 U <600 ug/kg 1 600 900 01/31/14
Total

Hexachloroethane 67-72-1 LA-523-456 U <600 ug/kg 1 600 900 01/31/14
MDL = Minimum Detection Limit B - Analyte was detected in both the BLANK and SAMPLE T - MS/MSD recovery outside control limits(GC/MS only).

RQ = Result Qualifier D - Analyte was reported at a secondary dilution factor. U - Analyzed for but not detected above limiting criteria.

TP Err = Total Propagated Error E - Exceeds the calibration range (GC/MS). X,Y or Z - See comment detail and/or narrative.

DF = Dilution Factor J - Analyte < lowest calibration but >= MDL. PQL is equivalent to Estimated Quantitation Limit (EQL)

+ - Indicates more than nine qualifier N - Presumed evidence based on MS library search(GC/MS only)

0 - LCS recovery outside established laboratory acceptance limits.
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WSCF Analytical Results Report

EEBRUARY H 2014

Attention Scot Fitzgerald Group # WSCF140145

Department Radiochemistry

Sample# 140145001 Matrix OTHERSOLID

SAF# F11-031 Sampled 01/21/14

Sample ID B2VW54 Received 01/21/14

Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
Am/Cm/Pu/U/Np Prep (AEA) S 01/28/14
Americium/Curium (AEA)

Americium-241 14596-10-2 LA-508-471 U -2.2E-3 .033 pCi/g 1 0.082 01/30/14
‘ Plutonium (AEA) ‘
Plutonium-238 13981-16-3 LA-508-471 U -5.1E-3 .026 pCilg 1 0.079 01/30/14
Plutonium-239_240 PU-239/240  LA-508-471 U 0.015 .026 pCilg 1 0.065 01/30/14
‘ Uranium (AEA) ‘
Uranium-234 U-233/234 LA-508-471 X 0.33 .076 pCi/g 1 0.023 01/28/14
Uranium-235 15117-96-1 LA-508-471 0.035 .017 pCilg 1 0.022 01/28/14
Uranium-238 U-238 LA-508-471 0.30 .071 pCilg 1 0.020 01/28/14
GAB Prep for Discrete Analysis (S) 01/29/14
GAB Discrete analysis Alpha only

Gross Alpha 12587-46-1 LA-508-415 1.3 .54 pCi/g 1 0.60 02/03/14
GAB Discrete analysis Beta only

Gross Beta 12587-47-2 LA-508-415 18 3 pCilg 1 1.1 02/03/14
Np Prep Solid (AEA) S 01/28/14
Neptunium (AEA)

Neptunium-237 13994-20-2 LA-904-400 U 5.8E-3 .02 pCi/g 1 0.054 01/28/14
Preparation for GEA (S) 01/24/14

MDL = Minimum Detection Limit

RQ = Result Qualifier

TP Err = Total Propagated Error

DF = Dilution Factor

+ - Indicates more than nine qualifier

B - The associated QC sample Blank ha a result jA MDA
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.

PQL is equivalent to Estimated Quantitation Limit (EQL)

0 - LCS recovery outside established laboratory acceptance limits.
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WSCF Analytical Results Report

EEBRUARY H 2014

Attention Scot Fitzgerald Group # WSCF140145

Department Radiochemistry

Sample# 140145001 Matrix OTHERSOLID

SAF# F11-031 Sampled 01/21/14

Sample ID B2VW54 Received 01/21/14

Test Performed CAS # Method RQ Result TP Err  Units DF MDL Analyzed
Gamma Energy Analysis-general

Cesium-137 10045-97-3 LA-508-481 U -5.3E-3 .0056 pCi/g 1 0.012 01/27/14
Cobalt-60 10198-40-0 LA-508-481 U 0.011 .0055 pCi/g 1 0.013 01/27/14
Europium-152 14683-23-9 LA-508-481 U -6.6E-3 .017 pCi/g 1 0.035 01/27/14
Europium-154 15585-10-1 LA-508-481 U -7.1E-3 .015 pCilg 1 0.033 01/27/14
Europium-155 14391-16-3 LA-508-481 U 0.031 .021 pCilg 1 0.045 01/27/14
Protactinium-231 14331-85-2 LA-508-481 U -0.090 .25 pCi/g 1 0.54 01/27/14
Strontium 89/90 SOLID/SOIL PREP 01/28/14
Strontium 89/90 (GPC/GEA)

Strontium-89_90 SR-RAD LA-220-406 U -0.34 23 pCilg 1 1.3 02/04/14

MDL = Minimum Detection Limit

RQ = Result Qualifier

TP Err = Total Propagated Error

DF = Dilution Factor

+ - Indicates more than nine qualifier

B - The associated QC sample Blank ha a result jA MDA
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.

PQL is equivalent to Estimated Quantitation Limit (EQL)

0 - LCS recovery outside established laboratory acceptance limits.
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WSCF Analytical Results Report EEBRUARY 5 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Radiochemistry
Sample # 140145002 Matrix OTHERSOLID
SAF# F11-031 Sampled 01/21/14
Sample ID B2VW51 Received 01/21/14
Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
Am/Cm/Pu/U/Np Prep (AEA) S 01/28/14
Americium/Curium (AEA)
Americium-241 14596-10-2 LA-508-471 U -2.4E-3 .039 pCi/g 1 0.092 01/30/14

‘ Plutonium (AEA) ‘
Plutonium-238 13981-16-3 LA-508-471 U 0.018 .041 pCi/g 1 0.11 01/30/14
Plutonium-239 240 PU-239/240 LA-508-471 U 0.033 .042 pCi/g 1 0.077 01/30/14

‘ Uranium (AEA) ‘
Uranium-234 U-233/234 LA-508-471 X 0.35 .083 pCi/g 1 0.021 01/28/14
Uranium-235 15117-96-1 LA-508-471 0.023 .014 pCi/g 1 0.020 01/28/14
Uranium-238 U-238 LA-508-471 0.29 .07 pCi/g 1 0.018 01/28/14
GAB Prep for Discrete Analysis (S) 01/29/14
GAB Discrete analysis Alpha only
Gross Alpha 12587-46-1 LA-508-415 0.62 .36 pCi/g 1 0.52 02/03/14
GAB Discrete analysis Beta only
Gross Beta 12587-47-2 LA-508-415 2.9 74 pCi/g 1 1.0 02/03/14
Np Prep Solid (AEA) S 01/28/14
Neptunium (AEA)
Neptunium-237 13994-20-2 LA-904-400 U 0.010 .02 pCi/g 1 0.047 01/28/14
Preparation for GEA (S) 01/24/14
MDL = Minimum Detection Limit B - The associated QC sample Blank ha a result jA MDA 0 - LCS recovery outside established laboratory acceptance limits.
RQ = Result Qualifier U - Analyzed for but not detected above limiting criteria.
TP Err = Total Propagated Error N - Spike Recovery is Outside Control Limits.
DF = Dilution Factor X,Y or Z - See comment detail and/or narrative.
+ - Indicates more than nine qualifier PQL is equivalent to Estimated Quantitation Limit (EQL)
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WSCF Analytical Results Report

EEBRUARY H 2014

Attention Scot Fitzgerald Group # WSCF140145

Department Radiochemistry

Sample# 140145002 Matrix OTHERSOLID

SAF# F11-031 Sampled 01/21/14

Sample ID B2VW51 Received 01/21/14

Test Performed CAS # Method RQ Result TP Err  Units DF MDL Analyzed
Gamma Energy Analysis-general

Cesium-137 10045-97-3 LA-508-481 U 3.5E-3 .0059 pCi/g 1 0.011 01/27/14
Cobalt-60 10198-40-0 LA-508-481 U -1.6E-3 .006 pCi/g 1 0.011 01/27/14
Europium-152 14683-23-9 LA-508-481 U -0.0070 .015 pCi/g 1 0.031 01/27/14
Europium-154 15585-10-1 LA-508-481 U -3.3E-3 .014 pCilg 1 0.030 01/27/14
Europium-155 14391-16-3 LA-508-481 U 0.024 .019 pCilg 1 0.041 01/27/14
Protactinium-231 14331-85-2 LA-508-481 U -0.18 .23 pCi/g 1 0.48 01/27/14
Strontium 89/90 SOLID/SOIL PREP 01/28/14
Strontium 89/90 (GPC/GEA)

Strontium-89_90 SR-RAD LA-220-406 U -0.067 24 pCilg 1 1.3 02/04/14

MDL = Minimum Detection Limit

RQ = Result Qualifier

TP Err = Total Propagated Error

DF = Dilution Factor

+ - Indicates more than nine qualifier

B - The associated QC sample Blank ha a result jA MDA
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.

PQL is equivalent to Estimated Quantitation Limit (EQL)

0 - LCS recovery outside established laboratory acceptance limits.
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EEBRUARY H 2014

WSCF Analytical Results Report

Attention Scot Fitzgerald Group # WSCF140145

Department Wet Chemistry

Sample# 140145001 Matrix OTHERSOLID

SAF# F11-031 Sampled 01/21/14

Sample ID B2VW54 Received 01/21/14

Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
01/24/14

Dry Weight/Percent Moisture

Percent Solids %SOLIDS LA-519-412 76 % 1 01/24/14

MDL = Minimum Detection Limit

RQ = Result Qualifier

TP Err = Total Propagated Error

DF = Dilution Factor

+ - Indicates more than nine qualifier

B - Analyte < the RDL but >= the IDL/MDL.

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

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

PQL is equivalent to Estimated Quantitation Limit (EQL)

0 - LCS recovery outside established laboratory acceptance limits.
Ignitability: <20C listed in the result field indicates sample ignited at room

tamnaratiira Mavimiim tamnaratiira tactad far innitahilihg ic at 10NC
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EEBRUARY H 2014

WSCF Analytical Results Report

Attention Scot Fitzgerald Group # WSCF140145

Department Wet Chemistry

Sample# 140145002 Matrix OTHERSOLID

SAF# F11-031 Sampled 01/21/14

Sample ID B2VW51 Received 01/21/14

Test Performed CAS # Method RQ Result TP Err  Units DF MDL PQL Analyzed
01/24/14

Dry Weight/Percent Moisture

Percent Solids %SOLIDS LA-519-412 80 % 1 01/24/14

MDL = Minimum Detection Limit

RQ = Result Qualifier

TP Err = Total Propagated Error

DF = Dilution Factor

+ - Indicates more than nine qualifier

B - Analyte < the RDL but >= the IDL/MDL.

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

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

PQL is equivalent to Estimated Quantitation Limit (EQL)

0 - LCS recovery outside established laboratory acceptance limits.
Ignitability: <20C listed in the result field indicates sample ignited at room

tamnaratiira Mavimiim tamnaratiira tactad far innitahilihg ic at 10NC
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Quality Control Report FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Wet Chemistry

Analytical Batch 226830 (QC Batch: 226830) Test Dry Weight/Percent Moisture
Associated Samples 140145001, 140145002

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
LCS QC Sample #104845
Percent Solids %SOLIDS 95.4 % 99.7  80-120 01/24/14
DUP QC Sample #104846

Original 140006001
Percent Solids %SOLIDS 97 % 0.00 5 01/24/14

* - QC result out of range n/a - Not Applicable
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FEBRUARY 5, 2014

Quality Control Report

Attention Scot Fitzgerald
Department Radiochemistry

Group #

WSCF140145

Analytical Batch
Associated Samples

226841 (QC Batch: 226632) Test
140145001, 140145002

Gamma Energy Analysis-general

Original R.PD-

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
IBLANK QC Sample #104509
Cesium-137 10045-97-3 -4.3E-3 pCilg U 01/28/14
Cobalt-60 10198-40-0 5.5E-3 pCilg U 01/28/14
Europium-152 14683-23-9 -2.8E-4 pCilg u 01/28/14
Europium-154 15585-10-1 -5.5E-3 pCilg U 01/28/14
Europium-155 14391-16-3 0.014 pCilg U 01/28/14
LCS QC Sample #104510
Cesium-137 10045-97-3 6400 pCi/sample 1059 80 -120 01/27/14
Cobalt-60 10198-40-0 10000 pCi/sample 102 80 - 120 01/27/14
DUP QC Sample #104511

Original 140145001
Cesium-137 10045-97-3 -5.3E-3 -2.4E-3 pCilg -74.40 30 U 01/28/14
Cobalt-60 10198-40-0 0.011  0.012 pCilg 13.90 30 U 01/28/14
Europium-152 14683-23-9 -6.6E-3 4.9E-3 pCilg -1385.4030 U 01/28/14
Europium-154 15585-10-1 -7.1E-3 -3.8E-3 pCilg -61.30 30 U 01/28/14
Europium-155 14391-16-3 0.031  0.036 pCilg 12.70 30 U 01/28/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

FEBRUARY 5, 2014

Attention Scot Fitzgerald

Department Inorganic

Group #

WSCF140145

Analytical Batch
Associated Samples

226911 (QC Batch: 226902)
140145001, 140145002

Test

ICP-2008 MS All possible metal

Original R.PD.

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104931
Chromium 7440-47-3 <0.10 ug/L u 01/28/14
Vanadium 7440-62-2 <0.20 ug/L u 01/28/14
Zinc 7440-66-6 <2.0 ug/L u 01/28/14
Lead 7439-92-1 <0.050 ug/L U 01/28/14
Uranium 7440-61-1 <0.050 ug/L U 01/28/14
LCS QC Sample #104932
Chromium 7440-47-3 73.1 mg/kg 102.6  68-119 01/28/14
Vanadium 7440-62-2 61.3 mg/kg 103.6  67-122 01/28/14
Zinc 7440-66-6 149 mg/kg 105.8 73-131 01/28/14
Lead 7439-92-1 99.7 mg/kg 107.9  79-124 01/28/14
Uranium 7440-61-1 440 mg/kg 110.8  86-113 01/28/14
MS QC Sample #104933

Original 140006001
Chromium 7440-47-3 48.3 mg/kg 99.3  70-130 01/28/14
Vanadium 7440-62-2 60.0 mg/kg 123.4  70-130 01/28/14
Zinc 7440-66-6 59.9 mg/kg 1233  70-130 01/28/14
Lead 7439-92-1 48.8 mg/kg 100.5  70-130 01/28/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Inorganic

Original o RPD
Analyte CAS # Found QCFound Units % RecovLimits RPD Limit RQ Analyzed
Uranium 7440-61-1 50.0 mg/kg 102.8 70-130 01/28/14
MSD QC Sample #104934

Original 140006001 Paired 104933

Chromium 7440-47-3 55.6 mg/kg 1142  70-130 13.30 30 01/28/14
Vanadium 7440-62-2 39.9 mg/kg 82 70 - 130 2550 30 01/28/14
Zinc 7440-66-6 39.4 mag/kg 81 70 - 130 28.40 30 01/28/14
Lead 7439-92-1 45.2 mag/kg 92.9 70 - 130 750 30 01/28/14
Uranium 7440-61-1 46.1 mg/kg 94.6 70 - 130 8.10 30 01/28/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Radiochemistry
Analytical Batch 226918 (QC Batch: 226665) Test Uranium (AEA)
Associated Samples 140145001, 140145002
Original _ o RPD
Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104619
Uranium-234 U-233/234 0.030 pCilg X 01/28/14
Uranium-235 15117-96-1 3.2E-3 pCilg U 01/28/14
Uranium-238 U-238 8.7E-3 pCilg U 01/28/14
LCS QC Sample #104620
Uranium-234 U-233/234 34 pCi/sample 103.9 80-120 01/28/14
DUP QC Sample #104621
Original 140145001
Uranium-234 U-233/234  0.33 0.29 pCilg 13.80 30 01/28/14
Uranium-235 15117-96-1 0.035  0.016 pCilg 49.40 30 X 01/28/14
Uranium-238 U-238 0.30 0.21 pCilg 11.20 30 01/28/14

* - QC result out of range

n/a - Not Applicable
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FEBRUARY 5, 2014

Quality Control Report

Attention Scot Fitzgerald Group # WSCF140145

Department Radiochemistry
Analytical Batch 226919 (QC Batch: 226666) Test Neptunium (AEA)
Associated Samples 140145001, 140145002

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104622

Neptunium-237 13994-20-2 7.0E-8 pCilg u 01/28/14
LCS QC Sample #104623

Neptunium-237 13994-20-2 5.6 pCi/sample 98 80 - 120 01/28/14
NpSPK QC Sample #104624

Neptunium-237 13994-20-2 6.1 pCilg 108.2 75-125 01/28/14
NpDUP QC Sample #104625

Original 140145001

Neptunium-237 13994-20-2 5.8E-3 5.7E-3 pCilg 1.90 30 U 01/28/14
NDUPSK QC Sample #104626

Neptunium-237 13994-20-2 6.1 pCilg 109.1 75-125 01/28/14
NpSPK QC Sample #104627

Neptunium-237 13994-20-2 5.9 pCilg 1047 75-125 01/28/14

* - QC result out of range

n/a - Not Applicable
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FEBRUARY 5, 2014

Quality Control Report

Attention Scot Fitzgerald Group # WSCF140145

Department Radiochemistry
Analytical Batch 226920 (QC Batch: 226665) Test Plutonium (AEA)
Associated Samples 140145001, 140145002

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104619

Plutonium-238 13981-16-3 -2.7E-3 pCilg u 01/30/14
Plutonium-239_240 PU-239/240 9.5E-3 pCilg U 01/30/14
LCS QC Sample #104620

Plutonium-239_240 PU-239/240 21 pCi/sample 941  80-120 01/28/14
DUP QC Sample #104621

Original 140145001

Plutonium-238 13981-16-3 -5.1E-3 -1.4E-3 pCilg -95.80 30 U 01/30/14
Plutonium-239_240 PU-239/240 0.015  0.014 pCilg 15.70 30 U 01/30/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Radiochemistry
Analytical Batch 226921 (QC Batch: 226665) Test Americium/Curium (AEA)
Associated Samples 140145001, 140145002
Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104619
Americium-241 14596-10-2 0.011 pCilg u 01/30/14
LCS QC Sample #104620
Americium-241 14596-10-2 22 pCi/sample 100.6 80-120 01/28/14
DUP QC Sample #104621

Original 140145001
Americium-241 14596-10-2 -2.2E-3 0.010 pCilg 277.90 30 U 01/30/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Radiochemistry
Analytical Batch 227108 (QC Batch: 226631) Test Strontium 89/90 (GPC/GEA)
Associated Samples 140145001, 140145002
Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104506
Strontium-89_90 SR-RAD -0.026 pCilg U 02/04/14
LCS QC Sample #104507
Strontium-89_90 SR-RAD 18 pCilg 88.9  80-120 02/04/14
DUP QC Sample #104508

Original 140145001
Strontium-89_90 SR-RAD -0.34  -0.39 pCilg -14.00 30 U 02/04/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

FEBRUARY 5, 2014

Attention Scot Fitzgerald
Department Radiochemistry

Group #

WSCF140145

Analytical Batch
Associated Samples

227117 (QC Batch: 226901) Test
140145001, 140145002

GAB Discrete analysis Alpha only

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104928
Gross Alpha 12587-46-1 0.045 pCilg u 02/03/14
LCS QC Sample #104929
Gross Alpha 12587-46-1 14 pCilg 925  80-120 02/03/14
DUP QC Sample #104930

Original 140145001
Gross Alpha 12587-46-1 1.3 0.57 pCilg 75.10 30 U 02/03/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

FEBRUARY 5, 2014

Attention Scot Fitzgerald
Department Radiochemistry

Group #

WSCF140145

Analytical Batch

227118 (QC Batch: 226901) Test

Associated Samples 140145001, 140145002

GAB Discrete analysis Beta only

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104928
Gross Beta 12587-47-2 -5.1E-3 pCilg u 02/03/14
LCS QC Sample #104929
Gross Beta 12587-47-2 24 pCilg 96.7  80-120 02/03/14
DUP QC Sample #104930

Original 140145001
Gross Beta 12587-47-2 18 13 pCilg 32.60 30 X 02/03/14

* - QC result out of range

n/a - Not Applicable

‘February 05, 2014 12:02:42
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Quality Control Report

Attention

FEBRUARY 5, 2014

Scot Fitzgerald

Department Organic, Semivolatiles

Group #

WSCF140145

Analytical Batch
Associated Samples

227256 (QC Batch: 226912)
140145001, 140145002

Test

SW-846 8270D Semivolatiles

Original R.PD-
Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104984
1,4-Dichlorobenzene 106-46-7 <200 ug/kg u 01/30/14
Bis-(2-Chloroethyl) 111-44-4 <200 ug/kg u 01/30/14
ether
Hexachlorobutadiene  g7.65-3 <200 ug/kg u 01/30/14
2-Methylphenol 95-48-7 <200 ug/kg U 01/30/14
1,2-Dichlorobenzene  gg5.50-1 <200 ug/kg u 01/30/14
3 & 4 Methylphenol,  65794-96-9 <200 ug/kg u 01/30/14
Total
Hexachloroethane 67-72-1 <200 ug/kg U 01/30/14
LCS QC Sample #104985
1,4-Dichlorobenzene 106-46-7 3800 ug/kg 926 64 - 125 01/31/14
2-Methylphenol 95-48-7 5200 ug/kg 86 73-122 01/31/14
Hexachloroethane 67-72-1 5500 ug/kg 914  59-114 01/31/14
MS QC Sample #104986

Original 140145001

1,4-Dichlorobenzene  106.46-7 <700 5700 ug/kg 58.2  55-130 01/31/14
2-Methylphenol 95-48-7 <700 750 ug/kg 5.1 61 - 129 T 01/31/14
Hexachloroethane 67-72-1 <700 12000 ug/kg 79.7  38-132 01/31/14

* - QC result out of range

n/a - Not Applicable
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FEBRUARY 5, 2014

Quality Control Report

Attention Scot Fitzgerald Group # WSCF140145
Department Organic, Semivolatiles

Original o RPD
Analyte CAS # Found QCFound Units % RecovLimits RPD Limit RQ Analyzed
MSD QC Sample #104987

Original 140145001 Paired 104986

1,4-Dichlorobenzene  106-46-7 <700 5300 ug/kg 53 55 - 130 820 30 T 01/31/14
2-Methylphenol 95-48-7 <700 590 ug/kg 4 61 - 129 24.00 30 JT 01/31/14
Hexachloroethane 67-72-1 <700 11000 ug/kg 754  38-132 420 30 01/31/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145

Department Radiochemistry
Analytical Batch 226918 (QC Batch: 226665) Test Uranium (AEA)
Associated Samples 140145001, 140145002

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104619

Uranium-232 Tracer  14158-29-3 97.9  25-105 01/28/14
LCS QC Sample #104620

Uranium-232 Tracer 14158-29-3 71 25-105 01/28/14
DUP QC Sample #104621

Original 140145001

Uranium-232 Tracer  14158-29-3 1004  25-105 n/a 01/28/14
SAMPLE Sample #140145001

Uranium-232 Tracer  14158-29-3 99.9  25-105 01/28/14
SAMPLE Sample #140145002

Uranium-232 Tracer  14158-29-3 1146  25-105 01/28/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145

Department Radiochemistry
Analytical Batch 226920 (QC Batch: 226665) Test Plutonium (AEA)
Associated Samples 140145001, 140145002

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104619

Plutonium-242 Tracer  13982-10-0 99.6  25-105 01/30/14
LCS QC Sample #104620

Plutonium-242 Tracer  13982-10-0 99.6  25-105 01/28/14
DUP QC Sample #104621

Original 140145001

Plutonium-242 Tracer  13982-10-0 99.5 25 - 105 n/a 01/30/14
SAMPLE Sample #140145001

Plutonium-242 Tracer  13982-10-0 995  25-105 01/30/14
SAMPLE Sample #140145002

Plutonium-242 Tracer  13982-10-0 99.6  25-105 01/30/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145
Department Radiochemistry
Analytical Batch 226921 (QC Batch: 226665) Test Americium/Curium (AEA)
Associated Samples 140145001, 140145002
Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104619
Americium-243 Tracer  14993-75-0 100.2  25-105 01/30/14
LCS QC Sample #104620
Americium-243 Tracer  14993-75-0 100.5 25-105 01/28/14
DUP QC Sample #104621

Original 140145001
Americium-243 Tracer  14993-75-0 100.3  25-105 n/a 01/30/14
SAMPLE Sample #140145001
Americium-243 Tracer  14993-75-0 1004 25-105 01/30/14
SAMPLE Sample #140145002
Americium-243 Tracer  14993-75-0 1004  25-105 01/30/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report

Attention

FEBRUARY 5, 2014

Scot Fitzgerald

Department Radiochemistry

Group # WSCF140145

Analytical Batch
Associated Samples

227108 (QC Batch: 226631) Test

Strontium 89/90 (GPC/GEA)

140145001, 140145002

Original _ o RPD

Analyte CAS # Found QC Found Units % Recov Limits RPD Limit RQ Analyzed
BLANK QC Sample #104506
Strontium-85 13967-73-2 81 25 - 105 X 02/04/14
LCS QC Sample #104507
Strontium-85 13967-73-2 84.3 25 - 105 X 02/04/14
DUP QC Sample #104508

Original 140145001
Strontium-85 13967-73-2 86.8 25 - 105 n/a X 02/04/14
SAMPLE Sample #140145001
Strontium-85 13967-73-2 86 25 - 105 X 02/04/14
SAMPLE Sample #140145002
Strontium-85 13967-73-2 835  25-105 X 02/04/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report FEBRUARY 5, 2014

Attention Scot Fitzgerald Group # WSCF140145

Department Organic, Semivolatiles
Analytical Batch 227256 (QC Batch: 226912) Test SW-846 8270D Semivolatiles
Associated Samples 140145001, 140145002

Original ) o R.PD.

Analyte CAS # Found QC Found Units % Recov Limits Limit RQ Analyzed
BLANK QC Sample #104984

2-Fluorophenol 367-12-4 85 38 - 151 01/30/14
Phenol-d5 4165-62-2 88.6  38-153 01/30/14
Nitrobenzene-d5 4165-60-0 1085 42-153 01/30/14
i-l\gethylnaphthalene- 7297-45-2 98.6  27-197 01/30/14

1

2-Fluorobiphenyl 321-60-8 96.9  34-160 01/30/14
2,4,6-Tribromophenol  118.79.6 402  21-147 01/30/14
Fluoranthene-d10 93951-69-0 88 39 - 168 01/30/14
Terphenyl-d14 98904-43-9 1129 51-155 01/30/14
LCS QC Sample #104985

2-Fluorophenol 367-12-4 ug/kg 79.6 38-151 01/31/14
Phenol-d5 4165-62-2 ug/kg 86 38-153 01/31/14
Nitrobenzene-d5 4165-60-0 ug/kg 114.3  42-153 01/31/14
2,4,6-Tribromophenol  118.79.6 ug/kg 71 21 - 147 01/31/14
2-Fluorobipheny! 321-60-8 ug/kg 102.1  34-160 01/31/14
Terphenyl-d14 98904-43-9 ug/kg 108.3 51-155 01/31/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report FEBRUARY 5, 2014
Attention Scot Fitzgerald Group # WSCF140145
Department Organic, Semivolatiles
Original o RPD

Analyte CAS # Found QCFound Units % RecovLimits RPD Limit RQ Analyzed
gihcﬂ)ethylnaphthale”e- 7297-45-2 ug/kg 104 27 -197 01/31/14
Fluoranthene-d10 93951-69-0 ug/kg 959  39-168 01/31/14
MS QC Sample #104986

Original 140145001
2-Fluorophenol 367-12-4 ug/kg 136  38-151 X 01/31/14
Phenol-d5 4165-62-2 ug/kg 15 38 - 153 X 01/31/14
Nitrobenzene-d5 4165-60-0 ug/kg 61.1  42-153 01/31/14
2,4,6-Tribromophenol  118.79.6 ug/kg 8.2 21 - 147 X 01/31/14
2-Fluorobiphenyl 321-60-8 ug/kg 433  34-160 01/31/14
Terphenyl-d14 98904-43-9 ug/kg 6.3 51 - 155 X 01/31/14
s-ll\gethylnaphthalene- 7297-45-2 ug/kg 28.7  27-197 01/31/14
Fluoranthene-d10 93951-69-0 ug/kg 1.5 39 - 168 X 01/31/14
MSD QC Sample #104987

Original 140145001 Paired 104986
2-Fluorophenol 367-12-4 ug/kg 103  38-151 n/a X 01/31/14
Phenol-d5 4165-62-2 ug/kg 124  38-153 n/a X 01/31/14
Nitrobenzene-d5 4165-60-0 ug/kg 539  42-153 n/a 01/31/14
2,4,6-Tribromophenol 118796 ug/kg 6.3 21-147 n/a X 01/31/14
2-Fluorobiphenyl 321-60-8 ug/kg 357  34-160 n/a 01/31/14
Terphenyl-d14 98904-43-9 ug/kg 5 51 - 155 n/a X 01/31/14
iihgethylnaphthalen& 7297-45-2 ug/kg 232  27-197 n/a X 01/31/14
Fluoranthene-d10 93951-69-0 ug/kg 1.3 39 - 168 n/a X 01/31/14

* - QC result out of range

n/a - Not Applicable
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Quality Control Report FEBRUARY 5, 2014
Attention Scot Fitzgerald Group # WSCF140145
Department Organic, Semivolatiles

Original o RPD
Analyte CAS # Found QCFound Units % RecovLimits Limit RQ Analyzed
SAMPLE Sample #140145001
2-Fluorophenol 367-12-4 4.8 38 - 151 X 01/31/14
Phenol-d5 4165-62-2 4.7 38 - 153 X 01/31/14
Nitrobenzene-d5 4165-60-0 46.6 42 - 153 01/31/14
2-Methylnaphthalene-  7297.45.2 146  27-197 X 01/31/14
d10
2-Fluorobiphenyl 321-60-8 285  34-160 X 01/31/14
2,4,6-Tribromophenol  118.79-6 3.9 21-147 X 01/31/14
Fluoranthene-d10 93951-69-0 0.8 39 - 168 X 01/31/14
Terphenyl-d14 98904-43-9 3.6 51 - 155 X 01/31/14
SAMPLE Sample #140145002
2-Fluorophenol 367-12-4 13.6 38 -151 X 01/31/14
Phenol-d5 4165-62-2 149  38-153 X 01/31/14
Nitrobenzene-d5 4165-60-0 50.7  42-153 01/31/14
s-ll\(/l)ethylnaphthale”e- 7297-45-2 214  27-197 X 01/31/14
2-Fluorobiphenyl 321-60-8 341  34-160 01/31/14
2,4,6-Tribromophenol  115.79.6 5 21 - 147 X 01/31/14
Fluoranthene-d10 93951-69-0 25 39 - 168 X 01/31/14
Terphenyl-d14 98904-43-9 9.4 51 - 155 X 01/31/14

* - QC result out of range

n/a - Not Applicable
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EEBRUARY H 2014

Tentatively Identified Peak Report

Attention Scot Fitzgerald Group # WSCF140145

Department Organic, Semivolatiles

Peak Name CAS # RT RQ Result Units
140145001 B2VW54

Carbon Tetrachloride 56-23-5 4.7998 350 ug/kg
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Analytical Comment Report

EEBRUARY H 2014

Attention:  Scot Fitzgerald Group # WSCF140145
140145001 B2VW54
Department Organic, Semivolatiles
Analyte 2,4,6-Tribromophenol - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Analyte 2-Fluorobiphenyl - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Analyte 2-Fluorophenol - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Analyte 2-Methylnaphthalene-d10 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Analyte Fluoranthene-d10 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Analyte Phenol-d5 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Analyte Terphenyl-d14 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Department Radiochemistry
Analyte Strontium-85 - Strontium 89/90 (GPC/GEA)
[1] The measurement was made using a recovery based on the mass of carrier added as opposed to using a Sr-85 tracer. The mass
recovery was 86.0%.
Analyte Uranium-234 - Uranium (AEA)
[1] Blank activity is NORM
140145002 B2VW51
Department Organic, Semivolatiles
Analyte 2,4,6-Tribromophenol - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Analyte 2-Fluorophenol - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Analyte 2-Methylnaphthalene-d10 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Analyte Fluoranthene-d10 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
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Analytical Comment Report EEBRUARY S 2014

Attention:  Scot Fitzgerald Group # WSCF140145

Analyte Phenol-d5 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.

Analyte Terphenyl-d14 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
Department Radiochemistry
Analyte Strontium-85 - Strontium 89/90 (GPC/GEA)

[1] The measurement was made using a recovery based on the mass of carrier added as opposed to using a Sr-85 tracer. The mass
recovery was 83.5%.

Analyte Uranium-234 - Uranium (AEA)
[1] Blank activity is NORM
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Analytical Comment Report

EEBRUARY H 2014

Attention:  Scot Fitzgerald

Quality Control Comments
Department Organic, Semivolatiles

Group #

WSCF140145

104986
Analyte

Analyte

Analyte

Analyte

Analyte

104987
Analyte

Analyte

Analyte

Analyte

Analyte

Analyte

B2VW54(140145001MS)

2,4,6-Tribromophenol - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.

2-Fluorophenol - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.

Fluoranthene-d10 - SW-846 8270D Semivolatiles
[1]  Surrogate recovery outside of established laboratory control limits.

Phenol-d5 - SW-846 8270D Semivolatiles
[1]  Surrogate recovery outside of established laboratory control limits.

Terphenyl-d14 - SW-846 8270D Semivolatiles
[1]  Surrogate recovery outside of established laboratory control limits.

B2VW54(140145001MSD)

2,4,6-Tribromophenol - SW-846 8270D Semivolatiles
[1]  Surrogate recovery outside of established laboratory control limits.

2-Fluorophenol - SW-846 8270D Semivolatiles
[1]  Surrogate recovery outside of established laboratory control limits.

2-Methylnaphthalene-d10 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.

Fluoranthene-d10 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.

Phenol-d5 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.

Terphenyl-d14 - SW-846 8270D Semivolatiles
[1] Surrogate recovery outside of established laboratory control limits.
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EEBRUARY H 2014

Analytical Comment Report

Attention:  Scot Fitzgerald Group # WSCF140145

Quality Control Comments
Department Radiochemistry

104506 BLANK for HBN 226631 [RADP/852

Analyte Strontium-85 - Strontium 89/90 (GPC/GEA)
[1] The measurement was made using a recovery based on the mass of carrier added as opposed to using a Sr-85 tracer.
The mass recovery was 81.0%.
104507 LCS for HBN 226631 [RADP/8520]

Analyte Strontium-85 - Strontium 89/90 (GPC/GEA)
[1] The measurement was made using a recovery based on the mass of carrier added as opposed to using a Sr-85 tracer.

The mass recovery was 84.3%.
104508 B2VW54(140145001DUP)

Analyte Strontium-85 - Strontium 89/90 (GPC/GEA)
[1] The measurement was made using a recovery based on the mass of carrier added as opposed to using a Sr-85 tracer.

The mass recovery was 86.8%.
104619 BLANK for HBN 226665 [RADP/852

Analyte Uranium-234 - Uranium (AEA)
[1] Blank activity is NORM

104621 B2VW54(140145001DUP)

Analyte Uranium-235 - Uranium (AEA)
[1]  The duplicate is outside of default RPD limits. RPD limit does not apply to results less than 5X the Minimum Detectable
Concentration.
104930 B2VW54(140145001DUP)

Analyte Gross Beta - GAB Discrete analysis Beta only
[1]  The duplicate is outside of default RPD limits. RPD limit does not apply to results with greater than 20% uncertainty.
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EEBRUARY 5 2014

Sample Receipt

ATTACHMENT4
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Waste Sampling and Characterization Facility
FP.O. Box 650 53-30, Richland WA 99352
Phone: (509) 373-7005/FAX: (509) 372-0456

ACKNOWLEDGEMENT OF SAMPLES RECEIVED

WSCF Laboratory
PO Box 650 53-30
Richland, WA 99352

ATTN: Scot Filzgerald

Customer Code: CHPRC
CACN: 401639
Work Order #: 140145
Customer Work ID: F11-031-064
Due Date: 02/05/2014

The following samples were received from you on 1/21/2014 11:30:00 AM. They have been scheduled for the tests
listed below each sample. If this information is incorrect, please contact WSCF Client Services. Thank you for using
Waste Sampling and Characterization Facility.

The samples in this work order have been designated fo be returned fo the customer.

Sample # Sample ID Matrix Collected Received
140145001 B2V 54 OTHERSOUD 1721/2014 09:30 1/21/2014 11:30
Procedure Compound List

Americium/Curium (AE A) AM-241

Dry Weight'P ercent Moisture % Meisture, % Solid

GAB Discrete analysis Alpha only Alpha

GAB Discrete anatysis Beta only Beta

Gamma Energy Analysis-general Mot a standard service list. There are too many compounds to list individually.

ICP-2008 M 5 All possible metal CrvZn,PbU

Neptunium [(AE A) N p-237

Plutonium (AEA)
SW-846 82700 Semivolatiles

Pu-238 Pu-239/240
Mot a standard service list. There are toc many compounds to list individually

Strontium 8%/90 (GPCIGE A) SRE9/90

Uranium (AEA) U234 U-235 U-238

Sample # Sample ID Matrix Collected Received
140145002 B2WVW &1 OTHERSOUD 12172014 10:30 1/21/2014 11:30
Procedure Compound List

AmericiumJ/Curium (AE A) AM-241

Dry Weight/P ercent Moisture % Mopisture % Solid

GAB Discrete analysis Alpha only Alpha

GAB Discrete anatysis Beta only Beta

Gamma Energy Anahysis-general M ot a standard service list. There are too many compounds to list individually:
ICP-2008 M 5 All possible metal CrvZn,PbU

Neptunium (AE &) N p-237

Plutonium (AEA}

SW-845 82700 Semivolatiles
Strontium 29/80 (GPCIGE A)
Uranium (AEA)

Pu-238 Pu-233/240

Mot a standard service list. There are too many compounds to list individually.
SRE9/90

U-234,U-235U-238
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CHZMHINl Plateau Remediation Company _ CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F11-031-064 _ PAGE 1 OF 2
COLLECTOR | coMpPANY cONTACT TELEPHONE NO. PROJECT COORDINATOR ; _
PRICE CODE ac DATR
J ‘ﬂ.fv ). = 2y nu\ EVANS, BT 373-7934 EVANS, RT TURMARDUND
SAMPLING LOCATION PROJECT DESISMATION SAF NG, Al guaury [ 1K FPays/ 23
200-EPL-SET 1 GAC 200-PY-1 & 200-2F-1 Spent GAC Cansters and Fiiers O - i 4
ICE CHEST NO. FIELD LOGBOOK MNO. ACTUAL SAMFLE DEPTH | COA METHOD OF SHIPMENT
HNE-N- ,M.m miﬁ\\w . NA 028538510 GOVERNMENT VEHICLE ORIGINAL
| SHIPPED TO - QOFFSITE PROPERTY N, ' BILL OF LADING/ATR BTLL NO. B
Waste MN.-._U__:__... & Characterization 1Y 1 MN/A
HATRICH PUSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION saiaall Bl Foy
ol Contains Radicactive Matcrial ot concantrations |
1 cquieds hat rray or M2y not be reguiated for HOLDING TIME 1AM DEYS | b Mons b MOntns
BE=Dnsm ransportation par 48 CFR/IATA Dangerous
Solids Goods Regulations but are rot releaseble per E— T Sguare
ot o DOE Urder 458.1. TYPE OF CONTAINER & s Firdtia - Bl
S=5ail P
Focatinant | NO. OF CONTAINER(S) _ ! :
il Tiewid | _ R0, Bl m SOOrmL
W-Vegetatinn 2506,
_ ﬂ”_uiﬂﬂ. P A EE ..||t“§._._!m| s | - . -
| X=rither SPECTAL HANDLTNG ANDOR STORAGE SAMPLE ANALYSTS EEE AN - B IR | SRR TR
i . HETRECTIONS | INETRJCTIONE | TMETILCTICNE
SAMPLE NO.
B2VNEY | _ OTHER SCLID
i
CHAIN OF POSSESSION - . SIGN, PRINT NAMES o SPECIAL INSTRUCTIONS
“RELIN i ns__nn:otuu RO [ Ez.nb.—-ﬂ | rccovEDp oY STeREDIN ) o PATC/TINE SEL PAGL 2 FOR ALL SPCCIAL INSTRUCTICNS
m.,L Ly Fa2in 30| mw%_ﬁm%v\ ity ]3O
RELINQUISHED BY/REMOVED FROM u..._.. TME D BY|STCRED BATE/TINE
| RELIMQUISHED QY/REHOVED FROM DATE/TIME m RECEIVED BY /ETCRED IN !?.-.B___EH
ir uEl-u.._.E:iu BT REMUYED UM i1 H___.I-vl WELEIVED BY __m 1ORED 104 DATE] TIME
TRELINQUISHED BY/REMOVED FROM ""DATEjTIME | RECETVED BY,STORED IN BATETIME TRVL- “_. o G &. N
.m RELINGQUISHED 857/ REMOVED PROM DATE;TIME RECEIVED BY,STORED TN DATE;TINE |
.m.  RELINQUISHED BY/REMOVED FROM  DATEITIME RECEIVED BY/STOREDIN DATE/ TIME
3 - . S— I | s
C & |_|!.nﬂ=1-U Br § N = N .||U_I..-.ﬂ1 TIME ]
LABDRATORY LU
...m. SECTION
c  FINALSAMPLE | PISPOSAL METHOD T DISPOSED BY T o CATEfTIME -
‘x| DISPOSITION
% FRINTED OM 1f14/2014 e R G e .___..693_... 00 |mu|n_l_..).m.__.|5

3004.1.1084.3
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n:!;_. digtion C ¥ CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F11-031-064 PAGE 2 ©OF 2
! COLLECTOR Zhan .- | comPany convacT ~ | TELEFHUNE ND. PRUJECT COURDINATUR R DATA
— g : PRICE CODE  9C
J e = ,.PG.\,.._\ EVANS, RT 373092 EVANS, Kl TURNAROUND
BAMPLING LOCATION PROJECT DESIGNATION SAF ND. A Quarry [ ispays/ 15
200-ZP1-SET 1 GAC 200-PW-1 B 200-ZP-1 Spasv. GAC Canistars and Fiters FLi-031 | Rays
ICE CHEST NO. S | FIELD LOGROOK NO. MTUAL m-zﬁ_.mam-ﬂ. COA METHOD OF SHTFMERT Qﬂnﬂu—ahri
HKF-N- 5g ....lﬁ] v 302REIESO GOVERNMENT VEHICLE
 SHIPPED TO OFFSITE PROPERTY NO. | BILL OF LADING/AIR BILL HO., - ] g
waste Sampling & Characturization WA WA
SPECIAL INSTRUCTIONS

Chain Efgustody

PRINTED ON 1/1472014

*** The MDC for protgciiniym must be 1.0 pCi/g. Flease notify WSCF Counting Room that a longer count-time will be necessary to echieve the low MDC ** The CACN fwr al
analytical work at WSCF laboratory is 401632, ** The 200 Area S&GRP Characterization and Monitering Sampling and Analysis CKI applies to this SAF. TRVL-14-042. COMPOSITE
FROM CANISTERS PW1-06-070, FW1-06-072, PW1-07-011, PW1-07-014, PW1-10-041, PWL-10-042, PW1-13-001, PW1-13-002

(1) B270_SVOA_GCMS: COMMON {1,4-Dj :Eﬂuﬁ..ﬁm««u-l.m:ﬁiﬁ crasal, o)} B270_SVOA_GUMS: CH _.__. .__.u..n._.xn_.._n..DUm..Em:R\ mrm_..w.n:_o..nm:_{_u.mu._mﬂw
Hexachlorobutadieng, Hexachloroetha 8270 _SVOA GCMS: COMMON (Add-on) {3+ Methy phenol{crescl, m+g)};

(2) 200.8_METALS_ICPMS: COMMON _nn_..a_:..z:__ Lead’ 0.8_METALS mh_u%. CCMMON (Add on) {Uranium, Vanadium, Zirc};

{3) GAMMA_GS: COMMORY GAMMA_GS: COMMON (Add- cmeanBHE:EE 23 GPC: COMMON {Gross apha); s BETA_GPC: COMMON {Gross beta}:
PUISOYTE_PRECTP_AEA: COMMON:  AMCMISCYTE_PRECIP_AFA: COMMON: NF?37YIF_PRFCIP_AFA: COMMON; mm.:ﬁ.ml. FP_PRFCIP_GPC: COMMON:  UTSO_TIE_PRECIP_AEA:

| coMMON; X

M- 14- 042

ABOCH613 (REV 2)
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CH2MHill Plateau Remediation Company

PFAGE 1 OF 2

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F11-031-061
LLECTO COMPANY CONTACT TELEPHONE NO. PROJECT CODADINATOR
e - g _ PRICE CODE °c DATA
\A..ﬂwrﬂ.. & h‘.\. r A“Q\ EVANS, RT | 3737004 EVAMS, BT TURNARDIIND
SAMPLING LOGATION : PROJECT CESIGNATION SAFNO. amquary [ | i3 -wn..a.__ e
200-PW1-SEI 1 GAL 200-FW-1 & 200-ZP-1 Spent GAC Carlsters and Flliers - e A R
i ICE CHEST MO, FIFLD LOGBOOK NO. ACTUAL SAMPLE DEPTH cOon METHOD GF SHIPMENT
HNF-N- .ﬂ!mh A \\ INA 30285IESI0 | GOVERNMENT vEH.CLE ORIGINAL
B g P L T .
SHIPPED TO [ DFFSTTE PROPERTY NO. BIIL OF LADING/AIR BT11 NO.
Warta _ﬂ_.-:-._ ng & Charactarization NJR M/A
MATRIX POSSIALE SAMPLE HAZARDS/ REMARKS PRESERVATION oA | FReebt | |iMam
”.nm.__“._.a Cantains Radicactive Materal at concentrations
Fre that may or may not be reguiated for HOLDING TIME LT | bmCnns | b eweatns
5= Drum transpartation par 40 CFR/TATA Dangercus
Sl Goods Reyulatons but ave not izleasable pe s a8 Square Il
L=Liguia DOE Orefe 458. 1. TYPE OF CONTAINER 23 - Rt - Foly
LT I L | A 1 Py . s i
SmSnd ] 1 1
SE=Sadimant NO. OF CONTAINER([S)
g} 150, 0. S00wL
Y=Vegetation L
= VOLUME _
v I - Rt :
YaOtier SPECIAL HANDLING AND/OR STORAGE SAMPLE ANALYSTS | Ao | e | e
i IRETAACTIONS | THETRUCTICME FTRUCTIONE
= SAMPLE NO. MATRIX= SAMPLE DATE | SAMPLE TIME
szwwst OTHER SOLID f~2t-ra|ro3o [ o | S
[ cHamm oF PoSsESSION - SPECIAL INSTRUCTIONS - _
RELINQUISHED 5....% CATE[TIME DATC/TIME SEE PAGE 2 NOR ALL SPECIAL INSTRUCTIONS
L e it N\ «mm_nm& 18 Ae@icy UZD
RELINQUISHED BY /REMOVED -ﬂﬂ: \TE] E DATE/TIME
AELINQUISHED BY/REMOVED FROM CATEITIME RECEIVED BY/ETORED 1N DATE/TIME
RELINQUISHED BY/REMOVED FRON ~ CATEITIME RECEIVED BY/STURED IN DAIE[TIME |
e o L
RELIMQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED TN DATE/TIME ﬂ “‘ -l '.a & .ﬂ..
Aum.um.“.u...:l_ne_m..uu B REMOVED FROM DATE[TIME | RECEIVED BY/STORED TH DATEfTIME
]
.m " RELINQUISHED BY/REMOVED FROM CATEITINE | RECEIVED BY/STORED IN " DATEITIME |
3 | L ——_ e e P T e e S — ey =5
Q LAGORATORY RECEIVED EY TIME PATE[TINE
o SECTION
c!| FINALSAMPLE  DISPOdAL METHRD DISFOSED BY DATE[TIME
"= !| DisrosTION
o
i =
O

PRINTED N 1/13/201%

A-GOMI-G10 (RIV 2}

3004.1.1084.3
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CHZMHl P diaticr Company CHAIN OF CUETODY /EAMPLE ANALYSTSE REQUEST _ PAGE T OF 1
COLLECTOR T COMPAMNY CONTACT T [ ELEPHOME NO. PROJECT COORDINATOR |
W&A\ e \ﬂmﬂ\&\ ..x\\ | A, K1 B 373792 EVANS, RT ) |

BAMPLING LOCATION PROJECT DESIGNATION | BAF ND. ATR QUIALTTY (|

20C-PW1-SET 1 GAC 200-FN-1 B 200-ZP-1 Spent GAT Canisters and Filters FLI-031
ICE CHEST NO. FIFLD LOGROGK NOY. ACTUAL SAMPLE DEPTH | CDA METHOD OF SHIPMENT

HN - FV2ASIESIO GOVERNMENT VEHICLE ORIGINAL

. (HNFN-SB576 /6y N/A s :
SHIFPED TO OFFSITE FROFERTY NO. BILL OF LADING/ATR BIIL NO.

wazste Sampling & Characterizaliun KA MiA

3004.1.1084.3
Report ID: 140145
Group # WSCF140145
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Chain of Custody

SPECIAL INSTRUCTIONS

** ¢ The MDC for protactinium, must be 1.0 pCify. Please nolify WSCF Counting Room that a longer count-time will be necessary to achieve the low MDC ** The CACH far all
anzlytical work at WSCT laboratory is 401633, ** The 200 Area S&GRP Charecterization and Monitoring Sampling and Analysis GKI applics to this SAF. TRVL-14-042. COMPOSITE
FROM CANISTERS 2P1-00-004, ZP1-00-005, ZF1-09-006, ZP1-00-007, ZP1-13-001 AND ZP1-13-002.

(1) B270_SVDA_GRCMS: CCMMON {1,4-Dichiormbenzene, 2-Methyliphenol (cresol, o-)}; 8270 3VOA_GUMS: CH 01 {1,2-Dichicrotenzense, Bis(Z-chlorpethyl) ether,
Hexachlorobutadiene, Hexachloroethane}; 8270_SVDA_GCMS: COMMON (Add-un) {3+ Melhylphenol (Cresol, m+p)};

(2} 200.8_METALS_ICPMS: COMMON {Chromium, Lead}; 200.8_METALS_ICPMS: COMMON {Add-on) {Uranium, Vanadium, Zinc};

(3) GAMMA_GS: COMMODN; GAMMA_GS: COMMCN {Adc-on) {Prctactinium-231}; ALPHA_GPC: COMMON {Gross alpha); BETA_GPC: COMMON {Gross beta};
PUISO_IE_PRECIP_AFA: COMMON: AMCMISO_TF_PRECIP_AFA: COMMON; NFZ37_IE_PRECIP_AEA: COMMUN; SHIUI_SEP_PRECIP_GPC: COMMON; UISO_IE_PRECIF_AEA:
COMMON:

- 14~ 042

..Im.__t._.m_... ON 171372014 A-G0N3-638 (REV 2)
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