Element Materials Technology Lafayette

i 2417 W. Pinhook Road

e e m e rl Lafayette, LA 70508-3344
materials fechnology  TEL (337) 235-0483 FAX: (337) 233-6540
Website: www.element.comr

October 22, 2014

Duane Piranio
Arabie Environmental
P O Box 928

Lake Charles, LA 70602
TEL: (337) 263-1596
FAX

RE: Moore/11301 Order No.: 14100080

Dear Duane Piranio:

Element Materials Technology Lafayette, LLC received 5 sample(s) on 10/2/2014 for the
analyses presented in the following report.

In accordance with your instructions Element Lafayette conducted the analysis shown on the
following pages on samples submitted by your company. The results related only to theitems
tested. Unless otherwise noted, all analyses were conducted using EPA approved
methodologies and all test results meet al requirements of TNI. All relevant sampling
information is on the attached Chain-of-Custody form.

All soil data, except for 29-B, are on a wet-weight basis unless otherwise indicated in the units
field as—dry.

LELAP Certification No.: 01997. A scope of accredited parametersis available upon request. A
"#' by the test method or analyte indicates this parameter is outside the scope of accreditation.

Estimated uncertainty is available upon request. This report shall not be reproduced except in
full, without the written approval of the laboratory.

If you have any questions regarding these test results, please feel freeto call.

A= Reeds

Annie Reedy

Manager, Analytical Services
2417 W. Pinhook Road
Lafayette, LA 70508-3344
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; Element Materials Technology Lafayette H
e e e i 2417 W. Pinhook Road Case Narrative
m I-l Lafayette, LA 70508-3344 WO#: 14100080
matericls technology  TEL (337) 235-0483 FAX: (337) 233-6540 )
- ot Website: www.el ement.com Date: 10/22/2014

CLIENT: Arabie Environmental
Proj ect: Moore/11301

Unless specified by the client, a duplicate or MS/IMSD, wherever applicable, is randomly selected and
analyzed from each anaytical batch provided sample volume is sufficient. The sample chosen for
duplicate or MS/MSD may or may not be a sample submitted in this workorder. A method blank and/or
alab control sample (LCS)/Iab control sample duplicate (LCSD), wherever applicable, are processed as
aquality control check for each analytical batch. When the matrix QC datais not available due to
insufficient sample volume or when the results indicate possible matrix effect, the validity of the batch
is determined by the method blank and LCS/LCSD.

The results of the laboratory internal quality control data are provided in the QC Summary Report
section of the report for your review. Laboratory-related QC exceptions that may impact the validity of
data are discussed in the case narrative. Sample-related QC exceptions are flagged either in the results
page(s) or in the QC report page(s). End users should consider QC exceptions when evaluating sample
data against data quality objectives.

The Radium 226 & 228 analysis was subcontracted to ARS International, LLC. Their report is attached
inits entirety.
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Element Materials Technology Lafayette

element

2417 W. Pinhook Road

Lafayette, LA 70508-3344

merterials technol ogy TEL: (337) 235-0483.FAX: (337) 233-6540
Website: www.element.comr

Sample Log-In Check List

Client Name:  ARABIE_ENV

Work Order Number: 14100080

RcptNo: 1

Logged by: Heather Delay

Completed By: Heather Delay

Reviewed By:  Caitlin Duplantis

10/2/2014 12:30:00 PM

10/2/2014 1:56:44 PM

10/6/2014 10:30:45 AM

Hths. Pty
Hths Pty

ordteghiy

Chain of Custody

1. Is Chain of Custody complete? Yes No [] Not Present [
2. How was the sample delivered? Element
Log In
3. Coolers are present? Yes No [] NA []
4. Shipping container/cooler in good condition? Yes No []
Custody seals intact on shipping container/cooler? Yes [] No [] Not Present
No. Seal Date: Signed By:
5. Was an attempt made to cool the samples? Yes No [ NA []
6. Were all samples received at a temperature of >0° C to 6.0°C Yes No [] NA [
7. Sample(s) in proper container(s)? Yes No []
8. Sulfficient sample volume for indicated test(s)? Yes No []
9. Are samples (except VOA and ONG) properly preserved? Yes No []
10. Was preservative added to bottles? Yes [J No NA [
11. Is the headspace in the VOA vials less than 1/4 inch or 6 mm? Yes [] No [] No VOA Vials
12. Were any sample containers received broken? Yes [J No
13. Does paperwork match bottle labels? Yes No []
(Note discrepancies on chain of custody)
14. Are matrices correctly identified on Chain of Custody? Yes No []
15. Is it clear what analyses were requested? Yes No [
16. Were all holding times able to be met? Yes No []
(If no, notify customer for authorization.)
Special Handling (if applicable)
17. Was client notified of all discrepancies with this order? Yes [] No [] NA
Person Notified: | Date ||
By Whom: | Via: [ ] eMail [ ] Phone [ | Fax [ _]InPerson
Regarding: |
|

18.

Client Instructions:

Additional remarks:

Cooler Information

Cooler No | Temp °C | Condition  Seal Intact| Seal No | Seal Date

Signed By \

1 3.1 Good Not Present
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2609 North River Road, Port Allen, Louisiana 70767
(800) 401-4277 -- FAX (225) 381-2996

RS

" INTERNATIONAL

ARS International, LLC

Laboratory Analysis Report

ARS1-14-02706

Prepared for:

Element Materials Technology- Lafayette

Annie Reedy
2417 W. Pinhook Rd
Lafayette, LA 70508

karen.james@element.com; caitlin.duplantis@element.com

annie.reedy@element.com; rhonda.david@element.com; misty.simpson@element.com

Phone: 337-235-0483
Fax: 337-233-6540

//l/c LENE Mrm/

Project Magpager Review 0 Management Rev‘Lw

Notes: ARS international, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itseif.
Reproduction of this report in less than full requires the written consent of the client.

Contact Person: Questions regarding this analytical report should be addressed to:
Project Manager

ProjectManagers@amrad.com

Phone: 225.381.2991
Fax: 225.381.2996

LELAP Cert# 01949

mOUra
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2609 North River Road, Port Allen, Louisiana 70767

R: 1 (800) 401-4277 FAX (225) 381-2996

INTERNATIONAL
ARS Sample Delivery Group: ARS1-14-02706 Request or PO Number: Verbal Rhonda
Client Sample ID: M-MW02 ARS Sample ID: ARS1-14-02706-001
Sample Collection Date: 10/01/14 Date Received: 10/07/14
Sample Matrix: Agueous Report Date: 10/22/14
Analysis Analysis csu Analysis Analysis Analysis ) M'\/\\r{alys“i;w ) va(écé?/Chem‘
Description Results +/-2s MDC pLc Qual Units Test Method Date/Time ... Technician ... Recovery
RA-226 0.959 0.320 0.304 0.132 pCi/L ARS-010/EPA 903.0/904.0:  10/20/14 08:20 JPB ; 131%
RA-228 0.705 0.783 1.289 0.601 U pCi/L ARS-010/EPA 903.0/904.0 :  10/13/14 14:46 P8 120%
NOTES: Chemical recoveries are elevated due to high amounts of solids dissolved in sample matrix
rpject Manager Review
Notes: ARS International, LLC assumes no liability for the use or interpretation of any analytical resuits provided other than the cost of the analysis itself.
Reproduction of this report in less than full requires the written consent of ARS International, LLC.
The results in this report pertain only to the samples tested and are intended solely for the use of the client.
LELAP Certificate# 01949
20f9
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ARS Sample Delivery Group:

Client Sample ID:

2609 North River Road, Port Allen, Louisiana 70767

ARS1-14-02706
FD

1 (800) 401-4277

FAX (225) 381-2996

Request or PO Number:
ARS Sample 1D:

Verbal Rhonda
ARS1-14-02706-002

Sample Collection Date: 10/01/14 Date Received: 10/07/14
Sample Matrix: Aqueous Report Date: 10/22/14
Analysis Analysis csu MDC bLC | Analysis Analysis Analysis Analysis kTracer/Chem
Description Results +/-25s Qua Units Test Method Date/Time Tect_yv(\jci.var_\_ . Recovery
RA-226 0.616 0.242 0.244 0.103 pCi/L ARS-010/EPA 903.0/904.0 :  10/20/14 08:20 PB : 131%
RA-228 0.604 0.781 1.304 0.607 U pCi/L ARS-D10/EPA 903.0/504.0 | 10/13/14 14:46 . IPB 117%
NOTES: Chemical recoveries are elevated due to high amounts of solids dissolved in sample matrix
t Manager Review
Notes: ARS International, LLC assumes no liability for the use or interpretation of any analytical resuits provided other than the cost of the analysis itseif.
Reproduction of this report in less than full requires the written consent of ARS Internationai, LLC.
The results in this report pertain only to the samples tested and are intended solely for the use of the client.
LELAP Certificate# 01949
30f9
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2609 North River Road, Port Allen, Louisiana 70767
1 (800) 401-4277 FAX (225) 381-2996

ARS Sample Delivery Group: ARS1-14-02706 Request or PO Number: Verbal Rhonda
Client Sample ID: Equipment Blank ARS Sample ID: ARS1-14-02706-003
Sample Collection Date: 10/01/14 Date Received: 10/07/14
Sample Matrix: Aqueous Report Date: 10/22/14
oy | e | L s A el
RA-226 0.287 0.177 0.231 0.095 pCi/L ARS-010/EPA 903.0/904.0 :  10/20/14 08:20 JPB 129%
RA-228 0.208 0.775 1.366 0.635 U pCi/L ARS-010/EPA 903.0/904.0 ¢ 10/13/14 14:46 . 1IPB : “ '102%

NOTES: Chemical recoveries are elevated due to high amounts of solids dissolved in sample matrix ;

Projgct Manager Review

Nates: ARS International, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself.
Reproduction of this report in less than full requires the written consent of ARS International, LLC,
The resuits in this report pertain only to the samples tested and are intended solely for the use of the client.

LELAP Certificate# 01949

40f9
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RS

2609 North River Road, Port Allen, Louisiana 70767

INTERNATIONAL

ARS Sample Delivery Group:

ARS1-14-02706

1 (800) 401-4277 FAX (225) 381-2996

Request or PO Number:

Verbal Rhonda

Client Sample ID: M-MWO01 ARS Sample ID: ARS1-14-02706-004
Sample Collection Date: 10/01/14 Date Received: 10/07/14
Sample Matrix: Agueous Report Date: 10/22/14
Analysis Analysis CSu Analysis Analysis Analysis H Analysis Trace}/}:ze':vmwmy
Description Results +/-2s MpC e Qual units Test Method Date/Time Jechnician . Recovery
RA-226 0.712 0.248 0.203 0.082 pCi/L ARS-010/EPA 903.0/904.0 :  10/20/14 08:20 r JPB 132% :
RA-228 2.755 1.112 1,441 0.667 pCi/L ARS-010/EPA 903.0/904.0 | 10/13/14 14:46 ' B 98%
NOTES: Chemical recoveries are elevated due to high amounts of solids dissolved in sample matrix
‘P\‘"(yft Manager Review
Notes: ARS Interpational, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself.
Reproduction of this report in less than full requires the written consent of ARS International, LLC.
The resuits in this report pertain only to the samples tested and are intended solely for the use of the client.
LELAP Certificate# 01949
50f9
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2609 North River Road, Port Allen, Louisiana 70767

+ B 1 (800) 401-4277 FAX (225) 381-2996
INTERNATIONAL
ARS Sample Delivery Group: ARS1-14-02706 Request or PO Number: Verbal Rhonda
Client Sample ID: M-MWO03 ARS Sample ID: ARS1-14-02706-005
Sample Collection Date: 10/01/14 Date Received: 10/07/14
Sample Matrix: Aqueous Report Date: 10/22/14
Analysis Analysis csu Analysis Analysis : Analysis : Analyms B Tracer/Chem
Description Results +/-25§ MbC pLe Qual Units : Test Method Date/Time Teghmc@n : Recovery
RA-226 0.734 0.252 0.212 0.087 pCi/L ARS-010/EPA 903.0/504.0 10/20/14 08:20 x JPB 130%
RA-228 0.988 0.957 1.555 0.728 U pCi/L ARS-010/EPA 903.0/904.0 . 10/13/14 14:46 | )PB : 96% )
i e et g
] |
H 1

NOTES: Chemical recoveries are elevated due to high amounts of solids dissolved in sample matrix

Projec/t}(anager Review

Notes: ARS International, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself,
Reproduction of this report in less than full requires the written cansent of ARS International, LLC.
The results in this report pertain only to the samples tested and are intended solely for the use of the client.

LELAP Certificate# 01949
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Analytical Batch AR 314-02446

SDG ARS1-14-02706
Radhum 228226 (Wate:; e
ARS-010/Gas Proportional Counter
GPC-A-057 R

pCi/L

Analysis

RS

Analysis Test Method

Analysits Code

QC Results per Analytical Batch

Report Units

Acceptable QC Performance Ranges

¢
]

QC Sample Type Performance Items and Ranges

boratory Control Samp Recovry /o): ‘ >75 o < 125
Matrix Spike Recovery (%): -0 . <140
Replicate Error Ratio (RER): <1
Duplicate Duplicate Error Ratio (DER): <3
Relative Percent Difference (RPD %): < 25
Laboratory Control Sample s e | v AMRADUBYRD

Analysis Batch Sample ID QC Type Analyte Results CSU (2s) : Expected Value LCS Rec (%) ‘ MDC

ARS1-B14-02446-01 LCS RA-226 36.9 5.9 29.7 124 0.14

ARS1-B14-02446-01 LCS RA-228 34.3 5.7 36.0 95 0.87
H Analysls 10/20/14 08:20 Analysis AMRAD\IBYRD
DuPhcate RER/DER/RPD Date 10/13/14 14:46 Technician AMRAD\JBYRD

Analyte i Result LCS CSU LCS (2s) Results LCSD CSU LCSD (25) i !

RA-226 36.9 5.9 41.8 6.7 0.39 1.08 12.5
RA-228 34.3 5.7 33.8 5.6 0.04 0.12 15
Analysis 10/20/14 08:20 Analysis AMRAD\IBYRD
Method Blank Date Technician

'AMRAD\JBYRD

10/13/14 14:46

Analysis Batch Sample 1D

Analyte Results CSU (2s) i
ARS1-B14-02446-03 MBL RA-226 0.151 0.097 0.13 '
ARS1-B14-02446-03 MBL RA-228 -0.12 0.37 0.68 u

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than
the cost of the analysis itself. Reproduction of this report in less than full requires the written consent of the client.

LELAP Certificate# 01949

7of9
Page 10 of 13



2609 North River Road e Port Allen, Louisiana 70767
1(800) 401-4277 ¢ Fax (225) 381-2996

INTERNATIONAL
Notes:

Comments:

1.0) Soil and Sludge analysis are reported on a wet basis or an as received basis unless otherwise indicated.

2.0) Data in this report are within the limits of uncertainty specified in the reference method unless otherwise specified.

3.0) Modified analysis procedures are procedures that are modified to meet the certain specifications. An example may be the use ofa
water method to analyze a solid matrix due to the lack of an officially recognized procedure for the analysis of the solid matrix.
Modified analyses are indicated by the subsequent addition of “m” to the procedure number (i.e. 900.0M).

4.0) Derived Air Concentrations and Effluent Release Concentrations are obtained from 10 CFR 20 Appendix B.

5.0) Total activity is actually total gamma activity and is determined utilizing the prominent gamma emitters from the naturally occurring
radioactive decay chains and other prominent radioactive nuclides. Total activity may be lower than the actual total activity due to the
extent of secular equilibrium achieved in the various decay chains at the time of analysis. The total activity is not representative of
nuclides that emit solely alpha or beta particles.

6.0) Ra-228 is determined via secular equilibrium with its daughter, Actinium 228 (Gamma Spectroscopy only).

7.0) U-238 is determined via secular equilibrium with its daughter, Thorium 234 (Gamma Spectroscopy only).

8.0) All gamma spectroscopy was performed utilizing high purity germanium detectors (HPGe).

9.0) ARS makes every attempt to match sample density to calibrated density; however, in some cases, it is not practical or possibie to do
so and data results may be affected (Gamma Spectroscopy only).

10.0) Gamma spectroscopy results are calculated values based on the ORTEC® GammaVision ENV32 Analysis Engine.

11.0) ACLASS DOD and ISO 17025 certification applies only to the following analytes and methods: Gross Alpha and Gross Beta (EPA

900, SM7110B&C, SW846 9310); Radium 226 (EPA 903, EPA 903.1, SM 7500 Ra-B, SW846 9315); Radium 228 (EPA 904, SM
7500 Ra-B SW846 9320); lodine-131(EPA 901.1); Uranium by ICPMS (EPA 200.8); Strontium 89/90 (EPA 905, Eichrom SRW01,
HASL 300 Sr-03-RC); Tritium (EPA 906, EPA 906M); Gamma Emitters (EPA 901.1, SM7120B, HASL 300 Ga-01-R); Americium-241,
Curium 242/244, Plutonium 239/240 and 241, Thorium 228/230/232, Uranium 234/233 and 238 (Eichrom ACW03 VBS); Lead 210
(HASL 300 Pb-01-RC, Eichrom OTW01); Polonium 210 (HASL 300 Po-01-RC, HASL 300 Po-02-RC); Technetium-99 (Eichrom
TCWO02, Eichrom TCS01M).

Method References:

1.0) EPA 600/4-80-032; Prescribed Procedures for the Measurements of Radioactivity in Drinking Water, August 1980.

2.0) Standard Methods for Examination of Water and Waste Water, 18", 1992.

3.0) EPA SW-846; Test Methods for Evaluating Solid Waste, Third Edition, (9/86). (Updated through 1995).

4.0) EPA 600/4/79-020; Methods for Chemical Analysis of Water and Waste, March 1983.

5.0) HASL 300

6.0) ARS-040; An LCSD is not reported with this process. The criteria for the LCS/LCSD analysis for reproducibility have not been
established for Low Level Tritium analysis. A prepared standard for Low Level Tritium has not been developed. As a result, the
standard we use is based on the dilution of a verified conventional tritium standard. The volume required for Low Level Tritium
analysis, in addition to the lack of an available Low Level Tritium standard, introduce variability into the LCS/LCSD analysis that does
not represent the actual sample analysis. The preferred measure for reproducibility is to run a duplicate analysis of a sample.

Definitions:

1.0) ND Not detected above the detection limit (non-detect).

2.0) MDC (Minimum Detectable Concentration) minimum concentration of the analyte that ARS can detect utilizing the

specific analysis

3.0) MBL Method Blank

4.0) DO Duplicate Original

5.0) DUP Method Duplicate

6.0) MS/MSD Matrix Spike/Matrix Spike Duplicate

7.0) S Spike

8.0) RS Reference Spike

9.0) *SC Subcontracted out to another qualified laboratory

10.0) NR Not Referenced

11.0) N/A Not Applicable

13.0) U Activity is below the MDC

14.0) LCS/LCSD Laboratory Control Standard/Laboratory Control Standard Duplicate

15.0) DLC Decision Level Concentration (ANSI N42.23) or critical level

Notes:  ARS International assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis
itself. Reproduction of this report in less than full requires the written consent of the client.

LELAP Cert# 01949 NELAP Certi# E87558
ARS-059-010
Revision: 3

Revision Date: 100314
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