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72 Railroad Avenue Phone: (585) 593-1824
Wellsville, New York 14895 Fax: (585) 593-7471

September 6, 2013

Mr. Mark Domagala
NYSDEC - Region 8
Division of Solid and Hazardous Materials

A_‘L} * i A‘]‘"‘:
S

. DWision of Materia;
6274 East Avon-Lima Road NYSDEC  eHals Managemen;

- Region 8 Avon
Avon, New York 14414

Re: Hakes C & D Landfill Painted Post, New York — 2™ Quarter 2013 Leachate Radiological Test Results
Dear Mark:

On behalf of Hakes C & D Landfill, the purpose of this letter is to transmit the results of the second
quarter 2013 leachate radiological testing. Leachate sampling and analysis for radiological testing is
required as detailed in section 2.6.3 of the March 2012 Environmental Monitoring Plan (EMP). The initial
radiological sampling of each landfill cell and combined leachate was completed in May 2012. Therefore,
the sampling required in the second quarter 2013 includes only landfill cells which contain gas well waste.
Currently the cells containing gas well waste includes Cells 5 and 6. Leachate samples were collected
from Celis 5 and 6 on May 15, 2013 and sent to ALS Environmental (formerly Columbia Analytical
Services) in Rochester, New York. A laboratory results summary table, field sampling forms and the

laboratory analytical report are attached.

Please feel free to call myself at 585-593-1824 or Joe Boyles at 585-466-7271 if you have any questions.

Sincerely,

~Z5

Jonathan E. Brandes, P.G.
Senior Geologist

cc: Joe Boyles, Casella Waste Systems Inc. (electronic copy)
Carla Jordan, Casella Waste Systems Inc. (electronic copy)
Mark Amann, NYSDEC (hard copy)
Richard Clarkson, NYSDEC, Division of Material Management (hard copy)
Timothy Rice, NYSDEC, Environmental Remediation (hard copy)

Attachments



Table 1

Second Quarter 2013 Leachate Radiological Analytical Results

Hakes C and D Landfill
Painted Post, New York

(pCi/L)
Parameter Cell 5 Leachate 5/15/2013 | Cell 6 Leachate 5/15/2013

Actinium-228 -10.7996 + 245.7 -6.921 £+ 73.925
Actinium-228, Dissolved -1.558 + 52.055 -4.078 £ 32.606
Bismuth-212 -1.199 £ 61.325 -0.63 + 85.341
Bismuth-212, Dissolved 53.992 + 147.880 1.482 +62.670
Bismuth-214 17.264 +32.231 166.5 + 29.290
Bismuth-214, Dissolved 2878.9 £ 316.840 -6.882 +42.477
Cesium-134 -1.574 £ 5.240 2.351 £3.694
Cesium-134, Dissolved 2.646 +90.325 -1.779 £5.252
Cesium-137 0.875 + 5.066 -2.479 £8.102
Cesium-137, Dissolved -11.315 +15.998 -0.209 £ 20.920
Lead-212 -6.346 +211.120 26.725 £ 15.570
Lead-212, Dissolved -88.256 +44.016 -6.801 +93.396
Lead-214 -3.963 +24.352 189.33 £ 28.610

Lead-214, Dissolved

2853.2 +£314.060

8.682 + 8.606

Potassium-40

97.208 + 76.387

92.937 + 83.848

Potassium-40, Dissolved

38.195 + 120.260

185.06 + 102.490

Radium-226

-9.006 + 117.540

40.06 + 122.330

Radium-226 (EPA 903.1) 2.12+1.35 3.31+1.70
Radium-226, Dissolved -1.335 + 343.750 29.396 + 109.850
Radium-226, Dissolved (EPA 903.1) 1.03 + 0.797 4.18 +1.81
Radium-228 -10.799 + 245.760 -6.921 + 73.925
Radium-228 (EPA 904.0) 2.37+1.35 2.73 £1.45
Radium-228, Dissolved -1.558 + 52.055 -4.078 +32.606
Radium-228, Dissolved (EPA 904.0)  |1.56 + 0.608 1.87 +0.662
Thallium-208 -1.618 + 15.179 -2.693 + 46.305
Thallium-208, Dissolved -3.223 + 128.930 -0.741 % 6.759

Thorium-232 461.14 + 2681.000 349.91 + 3328.000
Thorium-232, Dissolved -2154 + 51946.000 595.51 £ 2727.700
Thorium-234 -7.505 + 175.730 1.299 £198.230

Thorium-234, Dissolved

-273.2 £ 1299.400

-54.779 + 449.200

Total Uranium 1.04 £1.40 1.27+£1.33
Total Uranium, Dissolved 1.06 £ 1.50 1.34+1.42
Uranium-235 -8.563 +137.160 -29.946 £ 59.449
Uranium-235, Dissolved 61.408 + 111.980 8.328 £ 31.446
Uranium-238 43.862 + 80.842 85.842 £+ 95.919

Uranium-238, Dissolved

-80.062 £ 1270.300

54.16 + 82.463
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Groundwater Suppression and Leachate Sampling Field Form
On-Site Technical Services, Inc.

P
Project: Hakes C&D Landfill, Painted Post, New York Date: CF/C*/)

Sampling Location: CZ//S Sample ID: C—\é//ﬁdw wj Arrival Time: //j /

Weather Conditions:

Temp.éé\sﬁF( ) Sunny v(><KPartlyC|oudy ( )Cloudy ( ),LightRain () Hvy.Rain ( )Snow
Wind Conditions: /3\/0/'7’7 /’\

L.ocation Type
( ) Groundwater SuppressionMLeachate( ) Secondary Leachate ( )} Surface Water/Sediment ( ) Res. Water
{ ) Other

Flow and Depth Information (as appropriate)
Depth: /{/4 Estimated Flow:

Comments:

Field Parameters (as appropriate)

Meter: YST 556 (sn:2 S/023 D Aih, Hach 2100p (sn: /339 7 )

Field Parameters tested in: ( ) Submerged Probe X) Cup
Note: Turbidity measured from a vial grab sample

Time pH Conductivity  Turbidity Temp. ORP

D.O.
X / °C
1do0 @7z & o P K 89

Sample Information

Sample Type: %<y Grab ( ) Composite Sample Location: < Discharge Pipe ( ) Pond ( ) Ditch
Location Description/Condition: {2 //.S /) Ls'c.K/orée_, o & Gal @Jééq[ Frg—_Ha fe=, Cchﬂ /f;f«%

Sample Collection Equipment/Method: /e (=] <L \:lcé/ Sample Time: /20
Sample Description (clarity\color): < /k/é £ 4// Sample Od rﬁ) r (N} Explain: K%’«.LA/.VQ Coé r

Other Observations/Comments:

Analysis Requested: Number of Containers: J / O

Sampling Completion: Time /‘—2/ ? DateSi/f“/j Samplers /( '%/E’



Groundwater Suppression and Leachate Sampling Field Form
On-Site Technical Services, Inc.

Project: Hakes C&D Landfill, Painted Post, New York ‘ Date: S\/ Sj J
Sampling Location: f e ” (ﬁ Sample ID: C,Q/\\Q NOQ} Arrival Time; /'023 /

Weather Conditions:

Temp,(:g Z °F( ) Sunny }()PartlyCloudy ( )goudy () Lighlt Rain /() Hvy. Rain ( )Snow
Wind Conditions: __ /) ~ /\) /\r’nL L«/]//‘U 15 '71() 30,1/{)1\

Location Type
( ) Groundwater Suppression}x{Leachate ( ) Secondary Leachate ( ) Surface Water/Sediment ( } Res. Water
( ) Other

Flow and Depth Information (as appropriate)
Depth: _ A/A Estimated Flow:

Comments:

Field Parameters (as appropriate)
<
Meter: YSI 556 (sn:OSDAT AL ), Hach2100P (sn: /3101 )

Field Parameters tested in: ( ) Submerged Probe {x} Cup
Note: Turbidity measured from a vial grab sarhpl

Time pH Conductivity Turbidity D.O. Temp. ORP

us/ci u mg/| °cC mV
AYs  aso BI85k e

Sample Information
Sample Type:j,d’Grab ( ) Composite Sample Location;;(<§ Discharge Pip7( Y Pond ( ) Ditch

Location Description/Condition: Ce // to i}ﬂ&éﬂrﬁg pu“p o (ofue i b',-,‘ /// . P ,Vy)/r}%

= & 2L S ki
Sample Collection Equipment/Method: {Jq,dl Y72 Sample Time: /2YS
Sample Description (clarity\color} (o ¢ %’ﬁzg é Sample Odo@or (N) Explain: /€0~¢A<)

" Llat

Other Observations/Comments:

Number of Containers: / /)

Analysis Requested:

Sampling Completion: Time/?zj (> _Dpate g/@/ 3 Samplers _/ /)/./ &




1565 Jefferson Rd., Bldg 300, Suite 360
Rochester, NY 14623

T:+1 585 288 5380

F:+1 585 288 8475
www.alsglobal.com

June 10, 2013

Mr. Joe Boyles

Casella Waste Systems
Hyland Facility

6653 Herdman Road
Angelica, NY 14709

Re: Hakes C&D Landfill - Leachate
Service Request # R1303467

Dear Mr. Boyles:

Enclosed is the analytical data report for the above referenced facility. A total of four
samples were subcontracted to Pace Analytical for Radiological Testing.

This report consists of one (1) package: the sample data summary package. The
summary package has been e-mailed to your attention and to On-Site. A hard copy of
the summary package has also been mailed to On-Site. All data presented in this
package has been reviewed prior to report submission. If you should have any
questions or concerns, please contact me at (585) 288-5380.

Thank you for your continued use of our services.

Sincerely,

ALS Environmental

Janice M. Jaeger
Project Chemist

enc.

cc: Mr. Jon Brandes
On-Site
72 Railroad Avenue
Wellsville, NY 14895

RIGHT SOLUTIONS | RIGHT PARTNER



® Pace Analytical Services, Inc.

/ 309/1[73/}/{76'3/ 1638 Roseytown Road - Suites 2,3.4
- www.pacefabs.com Greensburg, PA 15601
(724)850-5600

June 10, 2013

Ms. Janice Jaeger

ALS Environmental Columbia
1565 Jefferson Road

Building 300

Rochester, NY 14623

RE: Project: R1303467
Pace Project No.: 3094549

Dear Ms. Jaeger:

Enclosed are the analytical results for sample(s) received by the laboratory on May 17, 2013. The
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Carin Ferris
carin.ferris@pacelabs.com

Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be raproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 23




Pace Analytical Services, Inc.

. @
2ce A na[y['[cal 1638 Roseytown Road - Suites 2,3,4
www.pacelabs.com Greensburg, PA 15601
(724)850-5600
CERTIFICATIONS
Profect: R1303467
Pace Project No.: 3094549
Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4 Greensburg, PA 15601 Missouri Certification #: 235
ACLASS DOD-ELAP Accreditation #: ADE-1544 Montana Certification #: Cert 0082
Alabama Certification #: 41590 Nevada Certification
Arizona Cerlification #. AZ0734 New Hampshire/TN! Certification #: 2976
Arkansas Certification New Jersey/TNI Cerlification #: PA 051
California/TNI Certification #: 04222CA New Mexico Certification
Colorado Certification New York/TNI Certification #: 10888
Connecticut Certification #: PH-0694 North Carolina Certification #: 42706
Delaware Certification North Dakota Certification #: R-190
Florida/TNI Certification #: E87683 Oregon/TNI Certification #: PA200002
GuanvPADEP Certification Pennsylvania/TNI Certification #: 65-00282
Hawalii/PADEP Certification Puerto Rico Certification #: PA01457
Idahe Certification South Dakota Cettification
Iinois/PADEP Certification Tennessee Certification #: TN2867
indiana/PADEP Certification Texas/TNI Certification #: T104704188
lowa Certification #: 391 Utah/TNI Certification #: ANTE
Kansas/TNI Certification #: E-10358 Vermont Dept. of Health: ID# VT-0282
Kentucky Centification #; 90133 Virgin Island/PADEP Certification
Louisiana/TN| Certification #: LA080002 Virginia/VELAP Certification #: 460198
Louistana/TNI Certification #: 4086 Washington Certification #: C868
Maine Certification #: PA0091 West Virginia Certification #: 143
Maryfand Certification #: 308 Wisconsin/PADEP Certification
Massachusetts Certification #: M-PA1457 Wyoming Certification #: 8TMS-Q
Michlgan/PADAEF?A Certification
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 23



Date Received

. ®
ace Analytical
www, pscelabs.com
Project: R1303467
Pace Project No.: 3094549
Lab ID Sample D
3094549001 R1303467-001 CELLS-0513
3094549002 R1303467-002 CELL5-0513 DISS
3094549003 R1303467-003 CELL6-0513
30945439004 R1303467-004 CELL6-0513 DISS

SAMPLE SUMMARY
Matrix Date Collected
Water 05/15/13 12:00
Water 05/15/13 12:00
Water 05/15113 12:45
Water 05/15/13 12:45

05/17M13 09:15
05/17/13 09:15
05/17/13 09:15
05/17113 09:15

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Anafytical Services, Inc.
1638 Roseytown Road ~ Suites 2,3.4
Greensburg, PA 15601

(724)850-5600

Page 3 of 23



Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3.4
Greensburg, PA 15501

[
ace Analytical
www.pacelabs.com
SAMPLE ANALYTE COUNT
Project: R1303467
Pace Project No.: 3094549
Analytes
Lab ID Sample ID Method Analysts Reported
3094549001 R1303467-001 CELL5-0513 EPA 801.1m AEH 15
EPA 903.1 SLA 1
EPA804.0 MAW 1
EPA 808.0 LAL 1
3094549002 R1303467-002 CELL5-0513 DISS EPAS01.1m AEH 15
EPA903.1 SLA 1
EPA 9804.0 MAW 1
EPA 908.0 LAL 1
3094549003 R1303467-003 CELL6-0513 EPA901.1m AEH 15
EPA 903.1 SLA 1
EPA 904.0 MAW 1
EPA 908.0 LAL 1
3094549004 R1303467-004 CELL6-0513 DISS EPA 901.1m AEH 15
EPA903.1 SLA 1
EPA904.0 MAW 1
EPA 908.0 LAL 1

without the written consent of Pace Analytical Services, Inc..

REPORT OF LABORATORY ANALYSIS
This repori shall not be reproduced, except in full,

(724)850-5600

Page 4 of 23



Pace Analytical Services, Inc.

. @
36‘6 AﬂaM [Ca/ 1638 Roseytown Road - Suites 2,34
www.pacelabs.com Greensburg, PA 15601
(724)850-5600
PROJECT NARRATIVE
Project: R1303467
Pace Project No.: 3094549
Method: EPA 901.1m
Description: 901.1 Gamma Spec
Client: ALS Environmental Columbia
Date: June 10, 2013
General Information:
4 samples were analyzed for EPA 901.1m. All samples were received in acceptable condition with any exceptions noted below.
Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.
Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.
Laboratory Control Spike:
All 1aboratory contro! spike compounds were within QC limits with any exceptions noted below.
Matrix Spikes:
All percent recoveries and refative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
Additional Comments:
REPORT OF LABORATORY ANALYSIS
This repart shall not be repraduced, except in full,
without ihe written consent of Pace Analytical Services, Inc.. Page 5 of 23



Pace Analytical Services, Inc.

. ®
ace Analytical 1638 Roseytown Road - Suies 2,34
www.pacelsbs.com Greenshurg, PA 15601
(724)850-5600
PROJECT NARRATIVE
Project: R1303467

Pace Project No.: 3094549

Method: EPA 903.1

Description: 903.1 Radium 226

Client: ALS Environmental Columbia
Date: June 10, 2013

General Information:
2 samples were analyzed for EPA 903.1. All samples were recelved in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Splke:
All taboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criterla with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 6 of 23



Pace Analytical Services, Inc.

®
309 An&/yﬂc&/ 1638 Roseytown Road - Suiles 2,3 4
www,pacelas.com Greensburg, PA 15601
(724)B50-5600
PROJECT NARRATIVE
Project: R1303467
Pace Project No.: 3094549
Method: EPA $03.1
Description: 903.1 Radium 226, Dissolved
Client: ALS Environmental Columbia
Date: June 10, 2013
General Information:
2 samples were analyzed for EPA 903.1. All samples were received in acceptable condition with any exceptions noted below.,
Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.
Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.
taboratory Control Spike:
Ali faboratory control spike compounds were within QC limits with any exceptions noted below.
Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below,
Additional Comments:
REPORT OF LABORATORY ANALYSIS
This repont shall nat be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 7 of 23



Pace Analytical Services, Inc,

. L
aceA na/ytlcal 1636 Roseylown Road - Suites 2,3,4
www.pacelabs.com Greensburg, PA 15601
(724)850-5600
PROJECT NARRATIVE
Project: R1303467
Pace Project No.: 3094549
Method: EPA 904.0
Description: 904.0 Radium 228
Client: ALS Environmental Columbia
Date: June 10, 2013
General Information:
2 samples were analyzed for EPA 804.0. All samples were received in acceptable condition with any exceptions noted below.
Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.
Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.
Laboratory Control Spike:
All 1aboratory control splke compounds were within QC limits with any exceptions noted below.
Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criterla with any exceptions noted below.
Additional Comments:
REPORT OF LABORATORY ANALYSIS
This report shall nct be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 8 of 23



aceAnalytical”

www.pacelabs.com

Project: R1303467
Pace Project No.: 3094549

PROJECT NARRATIVE

Pace Analytical Services, Inc.
1638 Roseytown Raad -~ Suiles 2,3,4
Greensburg, PA 15601

(724)850-5600

Method: EPA 904.0

Description: 904.0 Radium 228, Dissolved
Client: ALS Environmental Columbia
Date: June 10, 2013

General Information:

2 samples were analyzed for EPA 904.0. All samples were received in acceptable condition with any exceptions noted befow.

Hold Time:

The samples were analyzed within the methad required hold times with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:

All Iaboratory control spike compounds were within QC limits with any exceptions noled below.

Matrix Spikes:

All percent recoveries and relative percent differences {(RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without tha written consent of Pace Analytical Services, Inc..

Page 9 of 23



aceAnalytical” to38
www.pacefabs.com
PROJECT NARRATIVE

Project: R1303467
Pace Project No.: 3094549

Pace Analytical Services, Inc.
Roseytown Road - Suites 2,3,4
Greensburg, PA 15601
(724)850-5600

Method: EPA 908.0

Description: 908.0 Total Uranium

Client: ALS Environmental Columbia
Date: June 10, 2013

General Information:
4 samples were analyzed for EPA 908.0. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method biank with any exceptions noted below.

Laboratory Control Spike:
Alll laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall nol be reproduced, exceptin full,
without the written consent of Pace Analylical Services, Inc..

Page 10 of 23



Pace Analytical Services, [nc.
1638 Roseytaown Road - Suites 2,3,4
Greeasburg, PA 15601

aceAnalytical”

www.pacelabs.com
(724)850-5600
ANALYTICAL RESULTS
Project: R1303467
Pace Project No.: 3094549
Sample: R1303467-001 CELL5-0513 Lab ID: 3094549001 Collected: 05/15/13 12:00 Received: 05/17/13 09:16 Matrix: Water
PWS: Site ID: Sample Type:

Parameters Method Act £ Unc (MDC) Units Analyzed CAS No. Qual
Actinium-228 EPA901.1m -10.799 + 245.760 (42.220) pCil. 06/05/13 15:09 14331-83-0
Bismuth-212 EPA 801.1m -1,199 £ 61.325 (116.200) pCifl. 06/05/13 15:09 14913-48-6
Bismuth-214 EPA901.1m 17.264 £ 32.231 (55.820) pCilL 06/05/13 15:09 14733-03-0
Cesium-134 EPAS01.1m «1.574 £ 5.240 (8.785) pCilL 06/05/13 15:09 13987-70-9
Cesium-137 EPAS01.1m 0.875+5.066 (9.306) pCl/L 06/05/13 15:09 10045-97-3
Lead-212 EPA901.1m -6.346 + 211.120 (20.470) pCifl 06/05/13 15:09 15092-94-1
Lead-214 EPAS01.1m -3.963 £ 24.352 (18.670) pCitL 06/05/13 15:09 15067-28-4
Potassium-40 EPAQ01.1m 97.208 £ 76.387 (137.200) pCiL 06/05/13 15:09 13966-00-2
Radium-226 EPAS01.1m -9.006 £ 117.540 (195.300) pCilL 06/05/13 15:09 13982-63-3
Radium-228 EPAS01.1m -10.799 £ 245.760 (42.220) pCIL 06/05/13 15:09 15262-20-1
Thallium-208 EPA901.1m -1.618 £15.179 (10.470) pCifL 06/05/13 15:09 14913-50-9
Thorium-232 EPA901.1m 461.140 £ 2681.000 pCillL 06/05/13 15:09 7440-29-1

{4811.000)
Thorium-234 EPA901.1m -7.505 £ 175.730 (282.000) pCilL 06/05/13 15:09 15065-10-8
Uranium-235 EPA901.1m -8.563 £ 137.160 (55.650) pCiL 06/05/13 15:09 15117-96-1
Uranium-238 EPA901.1m 43.862 £ 80.842 (142.300) pCiL 06/05/13 15:09
Radium-226 EPA 903.1 212£1.35 (1.41) pCifl. 05/31/13 14:00 13982-63-3
Radium-228 EPA 904.0 2.37+1.35 (2.24) pCilL 06/03/13 14:45 15262-20-1
Total Uranium EPA 908.0 1.04 £1.40 (2.35) pCilL 05/28/13 16:55 7440-61-1

Sample: R1303467-002 CELL5-0513 Lab ID: 30945495002 Collected: 05/15/13 12:00 Received: 05/17/13 09:15 Matrix: Water

DISS
PWS: Site ID: Sample Type:

Parameters Method Act £ Unc (MDC) Units Analyzed CAS No. Qual
Actinium-228 EPAS01.1m -1.558 £ 52.055 (73.240}) pCi¥L 06/05/13 16:11  14331-83-0
Bismuth-212 EPA901.1m 53.992 % 147.880 {252.000) pCilL 06/05/13 16:11  14913-49-6
Bismuth-214 EPAS01.1m 2878.900 £ 316.840 (96.150) pCitL 06/05/13 16:11 14733-03-0
Cesium-134 EPA901.1m 2.646 £90.325 (149.700) pCiL 06/05/13 16:11  13967-70-9
Cesium-137 EPAS01.1m -11.315 £ 15.998 (24.920) pCilL 06/05/13 16:11  10045-97-3
Lead-212 EPA SQ1.1m -88.256 * 44,016 (60.840) pCilL 06/05/13 16:11  15092-94-1
Lead-214 EPA901.1m 2853.200 1+ 314.060 (50.780) pCilL 06/05/13 16:11 15067-28-4
Potassium-40 EPA801.1m 38.195 + 120.260 (220.600) pCi/L. 06/05M13 16:11 13966-00-2
Radium-226 EPA901.1m -1.335 £ 343.750 (570.500) pClUL 06/05/13 16:11  13982-63-3
Radium-228 EPA 901.1m -1.558 £ 52.055 (73.240) pCi/L 06/05/13 16:11  15262-20-1
Thallium-208 EPA 901.1m -3.223 £128.930 (21.480) pCilL 06/05/13 16:11  14913-50-9
Thorium-232 EPA 901.1m -2154.000 * 51946.000 pCiL 06/05/13 16:11  7440-29-1

(13690.000)
Thorium-234 EPA901.1m g;gégg)t 1299.400 pCifl, 06/05/13 16:11  15065-10-8
Uraniyum-235 EPA 901.1m 61.408 £ 111.980 (185.500) pCifL 06/05/13 16:11  15117-96-1
Uranium-238 EPA 901.1m -80.062 * 1270.300 pCiL 08/05/13 16:11

(396.500)
Radium-226, Dissolved EPA 903.1 1.03 £0.797 (0.899) pCiL 06/03/13 14:35 13882-63-3
Radium-228, Dissolved EPA 904.0 1.56 £ 0.608 (0.883) pCiL. 06/06/13 17:58 15262-20-1
Total Uranium EPA 908.0 1.06 £1.50 (2.51) pCi/L 05/28/13 17:01 7440-61-1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.. Page 11 0f23

Date: 06/10/2013 02:46 PM



ace Analytical”

Project:
Pace Project

www.pacelabs.com

R1303467
No.. 3094548

ANALYTICAL RESULTS

Pace Analytical Services, Inc,
1638 Roseytown Road - Suites 2,3,4
Greensbueg, PA 15601

(724)850-5600

Sample: R1303467-003 CELL6-0513

Lab 10: 3094549003

Collected: 05/15/13 12:45 Received: 05/17/1309:15 Matrix: Water

PWS: Site 1D: Sample Type:

Parameters Method Act £ Unc (MDC) Analyzed CAS No. Qual
Actinium-228 EPAS01.1m -6.921 +£73.925 (44.630) pCilL 06/05/13 17:26 14331-83-0
Bismuth-212 EPA901.1m -0.630 £ 85.341 (156.000) pCi/L 06/05/13 17:26 14913-49-6
Bismuth-214 EPA 901.1m 166.500 £29.290 (65.620) pCilt 06/05/13 17:26 14733-03-0
Ceslum-134 EPA901.1m 2.351 £3.694 (6.246) pCilL 06/05/13 17:26 13967-70-9
Cesium-137 EPAS01.1m -2.479 8,102 (10.910) pCi/L 06/05/13 17:26 10045-97-3
Lead-212 EPA901.1m 26.725 £ 15.570 (20.000) pCHL 06/05/13 17:26 15092-94-1
Lead-214 EPAQ01.1m 189.330 £ 28.610 (18.960) pCilL 06/05/13 17:26 15067-28-4
Potassium-40 EPA 801.1m 92,937 £ 83.848 {150.900) pCilL 06/05/13 17:26  13966-00-2
Radium-226 EPAS01.1m 40.060 £ 122.330 ({221.900) pCifL 06/05/13 17:26 13982-63-3
Radium-228 EPA 901.1m -6.921 £73.925 (44.630) pCit 06/05/13 17:26 15262-20-1
Thallium-208 EPA901.1m -2.693 £ 46.305 (9.482) pCilL 06/05/13 17:26  14913-50-9
Thorium-232 EPA901.1m 349.910 £ 3328.000 pCifL 06/05/13 17:26 7440-29-1

(5863.000)
Thorium-234 EPAS01.1m 1.299 £ 198.230 (351.500) pCilL 06/05/13 17:26 15065-10-8
Uranium-235 EPA901.1m -29.946 + 59.449 (69.960) pCilL 06/05/13 17:26 15117-96-1
Uranium-238 EPA901.1m 85.842 £ 95.919 ({162.200) pCilL 06/05M13 17:26
Radium-226 EPA 803.1 3.3121.70 (1.54) pCin. 05/31113 14:35 13982-63-3
Radium-228 EPA S04.0 2.73+1.45 (2.38) pCiiL 06/03/13 14:11  15262-20-1
Total Uranium EPA 908.0 1.27£1.33 (2.17) pCilL 05/28/13 17:01 7440-61-1

Sample: R1303467-004 CELL6-0513

Lab ID: 3094549004

Collected: 05/15/13 12:45 Received: 05/17/1309:15 Matrix: Water

DISS
PWS: Site ID: Sample Type:

Parameters Method Act + Unc (MDC) Analyzed CAS No. Qual
Actinium-228 EPA901.1m 4.078 £32.606 (36.900) pCifL 06/05/13 18:29 14331-83-0
Bismuth-212 EPA901.1m 1.482+62.670 (118.400) pCilL 06/05/13 18:29 14913-49-6
Bismuth-214 EPAS01.1m -6.882 £ 42.477 (77.290) pCi/lL. 06/05/13 18:29 14733-03-0
Cesium-134 EPA901.1m <1.779 £ 5,262 (8.806) pCilL 06/05/13 18:29 13967-70-9
Cesium-137 EPA901.1m 0.209 £ 20.920 (9.432) pCi/L 06/05/13 18:28 10045-97-3
Lead-212 EPA901.1m -6.801 £93.396 (15.990) pCin. 06/05/13 18:29 15092-94-1
Lead-214 EPA801.1m 8.682+8.606 (14.330) pCi/L 06/06/13 18:29 15067-28-4
Potassium-40 EPA901.1m 185.060 £ 102.490 (161.500) pCi/l 06/05/13 18:29 13966-00-2
Radium-226 EPA901.1m 29.396 £ 109.850 (203.700) pCilL 06/05/13 18:29 13982-63-3
Radium-228 EPA901.1m -4.078 +32.606 (36.900) pCilL 06/05/13 18:29 15262-20-1
Thallium-208 EPAS01.1m -0.741£6.759 (9.108) pGi/lL 06/05/13 18:29 14913-50-9
Thorium-232 EPA901.1m 595.510  2727.700 pCiiL 06/05/13 18:29 7440-29-1

(4870.000)
Thorium-234 EPA901.1m -54.779 £ 449.200 (289.800) pCi/L 06/05/13 18:29 15065-10-8
Uranium-235 EPAS01.1m 8.328 +31.446 (54.840) pCiL 06/05/13 18:29 15117-86-1
Uranium-238 EPAS01.1m 54.160 £ 82.463 (143.600) pCuUL 06/05/13 18:29
Radium-226, Dissolved EPA 903.1 418 £1.81 (0.514) pCilL. 06/03/13 15:31 13982-63-3
Radium-228, Dissolved EPA 904.0 1.87 £0.662 (0.939) pCilL 06/06/13 17:58 15262-20-1
Total Uranium EPA 908.0 1.34£1.42 (2.32) pCilL 05/28/13 17:01 7440-61-1

Date: 06/10/2013 02:46 PM

REPORT OF LABORATORY ANALYSIS

This repont shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 12 0f 23



Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4
Greensburg, PA 15601

(724)850-5600

EPA801.1m

901.1 Gamma Spec

. ®
ace Analytical
www.pacelabs.com
QUALITY CONTROL DATA
Projed: R1303467
Pace Project No.: 3094549
QC Batch: RADC/15872 Analysis Method:
QC Batch Method:  EPA901.1m Analysis Description:

Associated Lab Samples: 3094549001, 3094549002, 3094549003, 3094549004

METHOD BLANK: 583338 Matrix: Water

Associated Lab Samples: 3094549001, 3094548002, 3094549003, 3094549004
Parameter Act £ Unc (MDC) Units Analyzed Qualifiers

Aclinium-228 -29.189 + 1167.600 (98.520) pCilL. 06/05/13 07:38

Bismuth-212 47.226 + 147.980 (264.900) pCi/L 06/05/13 07:38

Bismuth-214 10,742+ 81.706 (152.400) pCiL 06/05/13 07:38

Cesium-134 -0.092 £ 3.676 (23.910) pCilL 06/05/13 07:38

Cesium-137 -1.166 £ 66.847 (24.230) pCi/L 06/05/13 07:38

Lead-212 5.985 1 16.269 (30.490) pCiL 06/05/13 07:38

Lead-214 27.527 + 22.062 (33.090) pCiL 06/05/13 07:38

Potassium-40 -127.710 £ 512.380 (319.400) pCilL 06/05/13 07:38

Radium-226 154.900  261.770 (382.600) pCilL 06/05/13 07:38

Radium-228 -29.189 + 1167.600 (98.520) pCilL 060513 07:38

Thallium-208 -7.306 + 4864.600 (24.290) pCi/L 06/05/13 07:38

Thorium-232 247.530 £ 4082.800 (7937.000) pGilL 06/05/13 07:38

Thorium-234 -61.737 + 363.550 (487.100) pCiL 06/05/13 07:38

Uranium-235 6.492 + 44.060 (81.920) pCilL. 06/05/13 07:38

Uranium-238 118.760 + 149.460 (265.300) pCift. 06/05/13 07:38

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Date: 06/10/2013 02:46 PM
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ace Analytical”

www.pacelabs.com

Project: R1303467
Pace Project No.: 3094549

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4
Greensburg, PA 15601

{724)850-5600

QC Balch: RADC/15879

QC Batch Method:  EPA 903.1
3094549002, 3094549004

Associated Lab Samples:

Analysis Method: EPA 903.1
Analysis Description: 903.1 Radium-226, Dissolved

METHOD BLANK: 584087 Matrixx Water
Assoclated Lab Samples: 3094549002, 3094549004

Parameter Act + Unc (MDC) Units Analyzed Qualifiers
Radium-226, Dissolved 0.163 £ 0.392 (0.756) pCilt. 06/03/13 15:12

Date: 06/10/2013 02:46 PM

REPORT OF LABORATORY ANALYSIS

This report shalf not be reproduced, except in full,
without {he writien consent of Pace Analytical Services, Inc..

Page 14 of 23



Pace Analytical Services, Inc.

. ®
308 AI’IEIMICB/ 1638 Roseytown Road - Suites 2,34
www,pacalabs.com Greensburg, PA 15601
(724)850-5600
QUALITY CONTROL DATA
Project: R1303467
Pace Project No.: 3094549
QC Batch: RADC/15880 Analysis Method: EPA 904.0

QC Batch Methad: EPA904.0
3094549002, 3094549004

Associated Lab Samples:

Analysis Description: 904.0 Radium 228, Dissolved

METHOD BLANK: 584088 Matrix: Water
Associated Lab Samples: 3094549002, 3094549004

Parameter Act £ Unc (MDC) Units Qualifiers
Radium-228, Dissolved 0.361 £ 0.314 (0.629) pCirL 06/06/13 17:58

Date: 06/10/2013 02:46 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 15 of 23
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Pace Analytical Services, Inc.

. ®
ace Ana/yt/ca/ 1638 Roseytown Road - Sultes 2,3,4
www.pacelabs.com Greensburg, PA 15601
(724)850-5600
QUALITY CONTROL DATA
Project: R1303467
Pace Project No.:. 3094549
QC Batch: RADC/15882 Analysis Method: EPA 804.0
QC Batch Method: EPA 904.0 Analysis Description: 904.0 Radium 228
Associated Lab Samples: 3094549001, 3094549003
METHOD BLANK: 584096 Matrix: Water
Associated Lab Samples: 3094549001, 3094549003
Parameter Act £ Unc (MOC) Units Analyzed Qualifiers
Radium-228 0.335 £ 0.301 (0.608) pCi/L 06/03/13 12:04

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 06/10/2013 02:46 PM withaut the writien consent of Pace Analytical Services, Inc..

Page 16 of 23



Pace Analytical Services, Inc.

. ®
ace AnaM /Ca/ 1638 Roseytown Road - Suites 2,3,4
www.pacelabs.cam Greensburg, PA 15601
(724)850-5600
QUALITY CONTROL DATA
Project: R1303467
Pace Project No.: 3094549
QC Batch: RADC/15864 Analysis Method: EPA 903.1
QC Batch Method:  EPA 903.1 Analysis Description: 903.1 Radium-226
Assodiated Lab Samples: 3094549001, 3094549003
METHOD BLANK: 583689 Matrix: Water
Associated Lab Samples: 3094549001, 3094549003
Parameter Act £ Unc (MDC) Units Qualifiers
Radium-226 -0.190 £ 0.329 (0.830) pCifL 05/31/13 12:45
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
Date: 06/10/2013 02:46 PM without the written consent of Pace Analytical Services, Inc., Page 17 of 23



aceAnalytical”

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3 .4
Greensburg, PA 15601

www.pgcelabs.com
(724)850-5600
QUALITY CONTROL DATA
Project: R1303467
Pace Project No.: 3094549
QC Batch: RADC/15907 Analysis Method: EPA 908.0

QC Batch Method:  EPA 808.0

Analysis Description: 908.0 Total Uranium
Associated Lab Samples: 3094549001, 3094548002, 3094549003, 3094549004

METHOD BLANK: 585242

Matrix: Water

Associated Lab Samples: 3094549001, 3094549002, 3094549003, 3094549004

Parameter

Act + Unc (MDC) Units

Analyzed

Qualifiers

Total Uranium

Date: 06/10/2013 02:46 PM

-0.112 £ 0.183 (0.561) pCill

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, inc..

05/29/13 06:09
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Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

aceAnalytical”
Greensburg, PA 15601

www.pacelabs.com
(724)850-5600

QUALIFIERS

Project: R1303467
Pace Prgject No.: 3094549

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection iimit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1.2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Sllica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for

each analyte is a combined concentration.

Act - Activity

Unc - Uncertainty

(MDC) - Minimum Detectable Concentration

Pace Analytical Is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 06/10/2013 02:46 PM without the written consent of Pace Analytical Services, inc.. Page 19 of 23




ALS Environmental Chain of Custody

1565 Jefferson Rd, Building 300 » Rochester, NY 14623 « 585-288-5380 - FAX 585-288-8475

ALS Contact:

Janice Jaeger

Project Numbers  R1303467 ()
Project Manager:  Janice Jaeger &
8 ] )
N LRI -~ 0
58 |53 | S<- 2
#3558
Sample & < i q~ o~
Lab Code Sample ID #of Cont. Matrix Date Time  LabID Ve
RI303467-001 | CELLS-0513 Water SASH3 | 1200 | PacePA Q& 44 oo
X | x
R1303467-002 | CELL5-0513 Dissolved S“* Water 51513 | 1200 | PacePA X X X X oo
R1303467-003 | CELL6-0513 S Water 51513 | 1245 | PacePA X ,c X )< =g
fout
R1303467-004 | CELL6-0513 Dissolved S Water SI15/13 1245 | Pace PA /( X X X L+
Special Instructions/Comments Turnaround Requirements Report Requirements Invoice Information
I. Results Ont
Dissolved Samples neec RUSH (Surcharges Apply) —— hResus Ly
. )_(IL Results + QC Summaries
de Niteted in-lab. PLEASE CIRCLE WORK DAYS Q oh
1 2 3 4 5 H1. Results + QC and Calibration Summaries R1303467
Z’S’I‘ ANDARD IV, Data Validation Report with Raw Data
Requested FAX Date; PQLMDUI N Bill to
EDD
s Requested Report Date: _05/30/13 XX (‘,é/(
[+
g
_O" PNl
Relfquished By: { ‘ l |3 \ Received By: Smrbxll Number:

Page 1




R1303467

£ 3. Ship To: Pace PA. Instructions: Shipping:
Pace Analytical Services .
1638 Roseytown Road Ice - Overnight

Suites 2,3, & 4 Dry Ice 2nd Day
Greensburg, PA 15601
& No Ice K Ground

PC —W— Date __ Bill to Client Account

SMO Date

Comments:
I
~ ALS Group USA, Corp.
=X www.aslglobal.com
8 An ALS Limited Company



,
: / %Anawcaf

Courler: [} Fed Ex IZ@S (usps [Jclent [Jcommerciat [ Pace Other

Clienf Name:

Sample Condition Upon Receipt

ALY

Trecking®:.  1217W4380149309624 171TWAIBRT40E NGRS
(&0 '

Packing Material: E]gubpleWrap [JBubble Bags [] None [ Other

Custody Seal on Cooler/Box Present: [ ]yes

Thermosmneter Used 5 6 7

Cooler Temperature
Temp should be above freezing lo 6°C

Type of Ice: @ Blue None
Biological Tissue Is Frozen: Yes No

e Comments:

Seals intact:

O yes

|

Project # 3 AW S

plional-"
Prol. Due Dalg

1 no

E/Samples on ice, ‘cooliay process has begun
Dats and Initials of person examining
contents: S —

Chain of Custody Present:

-Ji'e;- One O |1,

Chain of Custody Filled Out:

'Eﬁqs Ono_ OINiA |2,

Correct Containers Used:
-Pace Containers Used:

Clves m( [ X7

Chain of Cuslody Relinquished: B{e’_s One Onai3.
Sampler Name & Signafure on COC: OYes M Ona |4
Samples Arrived withh:w Hold Time: E!Y/ Ono TN |S,
Short Hold Time Analysis (<72bt): @& D O ls L3 Lo mivag
Rush Turn Around Time Requested: OYes MDNJA_ 7 T )
Sufficlent Volume: " fes e [Inals

as [INe CIN)A 9

Sample Labels match COGC:
" -Includes dateftime/ID/Analysis

. Difes Ono
Malrix; S

Containers Intact: (e Ono Cinia |10
Fittered volume received for Dissolved tests Olves CiNo A 11, i
Own (12,

All conlalners needing presarvalion hive beeh checked.

-E(Y:s

ol STT2 102 Gt

CNe F&N:c} o
< .
e eyt s o, 36 ow| TR FAn eSS [ BUSSIER
oitial when Lot # of added i
axceptions: VOA, coftiarm, TOC, O&G, WI-DRO (witer) Oves P‘N"/ *|completed ,  |preservative PLig—~0zdq7?7
Samples checked for dechlorination: Cives ONo [2fA |14, )
'Headspace in VOA Vials { >6mm): Clves [N U@\ 15. N
Trlp Blank Present: OYes o m 16.
Trip Blank Custody Seals Present Clves OO @A
Pace Trip Blank Lot # (if. purchased): .
Client Notification/ Resolution: Field Data Required? Y / N
Person Contacted: DatefTime:
Comments/ Resolution:

Project Manager Review:

Pl
Gl 0 b
Pardl l” - Date:

fb: 4*7// 3

Note: Whenever there Is a discrepancy affecting, North Carolina compliance samples, a copy of this form will be seat to the North Carolina DEFINR
Certification Officé (1.e oul of hold, incorrect preservative, out of {emp, incomrect containers)

Page 22 of 23
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N e

VAN

ltem No.

/r\

Matrix Code

Glass Jar (120 /250 / 500/ 1L.)

Soit kit (2 SB, 1M, soil jar)

Chemistry (250 / 500 / 1L)

Organics {1L)

Nutrient (250 / 500 )

Phenolics (250 ml)

ITOC (40 m1/ 250 mt)

TOX (250 ml)

‘otal Metals

Dissolved Metals preserved Y
N 3

086 (1L)

TPH (L)

VOA (4O mi 30 ml)

Cyanide (250 ml)

Sulfide (500 mi)

[Bacleria (120 mi)

Wipes { swipe/ smear/ filler

Radchem Nalgene (125 /250 / 500/ @

Radchem Nalgene (1/2 gal. / 1 gal.l)

Cubltainer (800 mi/{ 4L)

IZiploc

SIX{2L0ZABNS 1 $-9100) 7B JWNDOS

Other

Other

/

-/

%

B,

(;’;

82

reopAeuy

-

Z obed

‘ewreN Y
BsquinN wa_[o_]d

N
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PACE Analyticat Services

Ra-228 Analysis
/,/? Quality Control Sample Performance Assessment
. aceAﬂ;:Zticﬂ' Analyst Must Manually Enter All Fields Highligbted in Yellow,
H

Test: Ra-228

Analyst: MAW
Date:  6/3/2013 Sample Matrix Splke Control Assessment
Worklist: 15882 Sample Collection Date: ~ $7/2013
Matrix: DW Sampla |,D. 3084486001
Sample MS |,D.  3094486001MS
Method Blank A t Sample MSO 1D,
MB Sample ID 684096 Spike 1,D.: 12018
MB concentration: 0335 MS/MSD Decay Comrected Spike Concentration (pC/mL): 36.820
wB Counting Uncerteinty: 0,205 Spike Volume Used in MS (mL): 0.20
MB MDC: 0.608 $Spike Volume Used In MSD (mL):
MB Nurmerical Performance Indicator: 223 MS Aliquat (L, g, F): 0.800
MB Status vs Numerical [ndlcator: A MS Target Conc.(pCWL, g, F): 9.205
. MBStatusve. MDC: L Pass > | MSD Aliquat (L. g, F):
- - MSD Target Conc. (pCifL., g, F):
L aboratory Contro) Sample Assessment LCSD (Y or N)? Y Spike uncertainty (caiculated): 0.276
LCS15882 LCSD15882 Sample Result; 1.352
Counl Date: /3/2013 6/3/2013 Sample Result Counting Uncerainty (pCVL, g, F): 0.445
Splke 1.0 12-019 12-019 Sample Matrix Spike Resut 12,137
Spike Concentration (pC¥mL): 38.402 38,492 Matrix Spike Result Counting Uncertainty (pCliL, g, F): 1.282
Veolume Used (mL): 0.10 0,10 Sampte Matrix Spike Duplicate Result:
Aliquat Valume (L, g, F): 0.800 0.800 Malrix Spike Ouplicate Result Counting Uncertainty (pCirl, g, F):
Target Cone. (pCift, g, F): 4.562 4.562 MS Numerical Performance indicator: 2238
Uncertalnty {Calaulated): 0.137 0.137 MSDN rical F dicator;
Result (pCirL, g, F): 3.516 8.051 MS Percent Recovery: 117.16%
LCSA.CSD Counting Uncertainty (pCIL, ¢, F): 0.535 0.650 MSD Percent Recovery:
Numerical Performance Indicator: 83N 1.44 MS$ Stetus ve Numerical Indicator: NIA
Percent Recovery: 77.08% 110,73% MSD Status vs Numerical Indicator:
Status vs Numerical Indicaton: MS Status vs Recovery:
Status vs Recovery: \ﬁ -~ Pass ) MSD Status vs Recovery:
Dup Sample A t Matrix Spike/Matrix Spike Duplicate Sample Assessment
Sampte 1.D.: LCS15882 Enter Duplicate Sample 1.D.
Duplicate Sample 1D,  LCSD15682 sample I0s If Sample MS 1.0,
Sample Resutt (pCIA, g, F): 3.518 other than Sampie MSO 1.D.
Sampla Resutt Counting Uncertainty (pCUL, g, F): 0.535 LCSACSD inthe| Sample Matrix Spike Result:
Sample Duplicate Resuft (pCIL, g, F): 6.051 space below. Matrix Spike Result Counting Uncertainty (pCilL, g, F):
Sample Duplicale Resut Counting Uncertainty (pCiit, g, F): 0.650 Sample Matrtx Spike Duplicate Result:
Are sample and/or duplicate results below MDC? NO Matrix Spike Duplicate Result Counting Uncertainty (pCilL,, g. F):
Duplicate Numerical Performance Indicator; ~3.573 Duplicate Numerical Pecformance indicator:
Duplicate RPD: 35.84% MS/ MSD Duplicate RPD:
Oupflicate Status va Numerical Indicator: MS! MSD Dupiicate Status vs Numerical Indicator:
Duplt Status vs RPD: Pass M8/ MSO Duplicate Status vs RPO:
##* Evaluation of duplicate preclsion Is not applicable if elther the sample or duplicate results are below the MDC.
Commaents:
LT e /°T s
Ra-228 NELAC OW2 Ra_228_158682_dw_w
Printed: 6/10/2013 12:35 PM 1of1

Ra-228 (R086-2 20May2012).xis
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PACE Analytical Services
Ra-228 Analysls

Quality Control Sample Performance Assessment

/ Analyst Must Manually Enter Al Fields Highlighted in Yellow.
s com Test  Ra-228
Analyst: MAW
Date:  6/6/2013 Sample Matrix Spike Control Assessment
Worklist: 15880 Sample Collection Date:
Matrix: ow Sample 1D,
Sampla MS 1.D.
Method Blank Assessment Sample MSD 1D,
MB Sample ID 584088 Spike LD
M8 concentration; 0.381 MS/MSD Decay Correcied Spike Concentration (pCimL.):
M8 Counting Uncertsinty: 0.307 Splike Volume Used In MS (mL):
MB MDC: 0.629 Spike Volume Used in MSD (mL):
MB Numerical Performance Indicaton 231 MS Aliquot (L, g, F):
MB Stalus vs Numerica! Indicator: - NA MS Target Conc.(pClA,, g, F):
MB Statusvs. MDE:. ~~Fass MSD Afiquot {L., g, F):
MSD Target Conc. (pCI, g, F):
Laboratory Control Sample Assessmant LCSD(Y or )2 Y Spike uncertainty (calculated):
LCS15880 LCSD95880 Sample Result:
Count Date: 6/6/2013 61612013 Sample Result Counting Uncertairty (pClL, g, F):
Spike 1.D.: 12-019 12-019 Sample Matrix Spike Result:
Spike Concantration (pCUmL): 36,453 368453 Malrix Spike Result Counting Uncertainty (pCiL, g, F):
Volume Used (mL): 0.10 0.10 Sample Malrix Spike Duplicate Result:
Aliquot \olume (L, g, F): 0,800 0.800 Matrix Spiks Duplicata Result Counting Uncertainty (pCilL, g, F):
Targat Cone, (pCWL, g, F): 4.557 4557 MS Numerical Performance Indicaton
Uncertalnty (Calculsted): 0.137 0.137 MSD Numerical Performance Indicator:
Resull (pCA, g, P 2875 4.087 MS Percent Recovery;
LCSALCSD Counting Uncertainty (pCilL., g, F): 0.508 0.808 MSD Percent Recovery:
Numerical Performance Indicator: -6.88 -1.48 MS Status vs Numerical indicator:
Percent Recovery: 65.30% 83.69% MSD Status vs Numerical Indicator:
Status vs Numericat Indicator: NA 17y MS Stalus vs Recovery:
Status.vaRecovery. < Pass > /?':% MSD Status vs Recovery:
Ouplicate Sampl Mairix Spike/Matrix Spike Duplicate Sample A
Sample .0  LCS15880 Enter Duplicate Sample L.D.
Duplicate Sampla LO.  LCSD15880 sample 1Ds i Sample MS LD.
Sample Result (pCit., g, F): 2975 other than Sample MSD L.D.
Sample Result Counting Uncartainty (pCin, g, F): 0.509 LCSACSD in the Sample Malrix Spike Result:
Sample Duplicate Result (pCIA, g, F): 4.087 space balow. Malrix Spike Result Counting Uncertainty (pCUL, 9, F):
Sample Dupiicate Result Counting Uncertalnty (pCit., g. F): 0.608 Sample Matrix Spike Duplicate Result:
Are sample and/or duplicate resutts below MOC? NO Matrix Spixe Dup Result Counting Unc y (pCl., g, F):
Dupicate Numerical Perfortnance Indicator: -2.748 Duplicate Numericat Performance indicator:
Duplicate RPD: A147% MS/ MSD Dupficate RPD;
Duplicate Status vs Numerical Indicator: MS/ MSD Duplicate Status vs Numerical Indicaton
Duplicato Status vs RPD: ¢, Pass ) MS/ MSD Duplicate Status vs RPD;
## Evaluaion of duplicate precision Is not applicable ¥ either the sample or duplicate results are below the MDC.
Comments:
Ra-228 NELAC DW2 Ra_228_15880_RP_dw_w
Printed: 6/10/2013 12:34 PM 1of
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PACE Analytical Services
Ra-226 Analysis

Quality Control Sample Performance Assessment

Anslyst Must Manually Enter All Fields Highlighted in Yeifow,

. Tesl: Ra-226
' Anatyst: SLA
Date:  5/29/2013 Sample Matrix Splke Control Assessment
Worklist: 16879 Ssmple Collection Date;
Matrix: DW Sample 1.D,
Sampte MS LD,
Method Blank A Sample MSD §,D. \
MB Sample 1D 584087 Spike 1.0.: -
MB concentration: 0.183 MS/MSO Decay Corrected Splke Concentration (pCifmL):
M/B Counting Uncartainty: 0.391 Spike Volume Used in MS (mL):
MB MDC: 0.756 Spike Volume Used In MSD (mL):
MB Numerical Performance Indicator: 4.09 M8 Aliquot (L, g, F):
MB Status vs Numerical Indicator: /A MS Target Conc.{pCilL, g, F): :
MB Status vs. MOC:. Pass MSD Aliquat {L, g, F): !
] MSD Target Cone, (pCifL, g, F): .
Laboratory Control Sample Assessment LCSD (Y or N)? Y Spike uncertainty {calculated):
LCS15879 LCSD15879 Sample Result: |
Count Date; 6/3/2013 /312013 Sample Result Courting Uncartainty (pCIAL, g, F): i
Spike 1.D.: 13-004 13-004 Sample Matrix Spike Result: :
Splke Cancentration (pC¥mL.). 55,754 65.754 Matrix Spike Resuit Counting Uncertainty {pCin., g, F):
Volume Used {(mL): a.10 0.10 Sample Matrix Spike Duplicate Result:
Aliquot Volume {L, g, F): 0.500 0.500 Matrix Spike Duplicate Result Counting Uncerteinty (pCIAL, g, F):
Target Conc. (pCitL, g, F): 11,151 11.151 MS Nurnerical Performnance Indicater
Uncertainty (Calcutated): 0.268 0.268 MSD Numerical Performance \ndlcator:
Result (pCilL, g, F): 11.930 10.201 MS Percant Recovery:
LCS/LCSD Counting Uncertainty (pCIL, g, F): 1.988 1.802 MSD Percenl Recavery: ;
Numerical Performance Indicator: 0,76 -1.02 MS Status vs Numerical Indicator: H
Percent Recovary: 108.99% 91.48% MSD Status vs Numerical indicator: '
Status vs Numerical Indicator: N/A MS Status vs Recovery: :
Status vs Recovery: < Pass N Pass _ MSD Status vs Recavery: '
Duplicate Sample Assessment Matrix Spike/Matrix Spike Duplicate Sample A it
Sample 1.D.: LCS15879 Enter Duplicate Sampla 1.D.
Duplicate Sample LD. £CSD15879 sampie D8 if Sample MS 1.D,
Sample Result (pCIL, g, F): 11.930 other than Sample MSD 1.0.
Sample Result Counting Uncertainty (pCUL, g, F): 1.988 LCSA.CSD in the Sample Matrix Spike Resul:
Sample Ouplicate Result (pCiL, g, F): 10.201 space below, Malrix Spike Result Courting Uncertainty (pCUL, g, F):
Sample Duplicate Result Counting Uncertainty (pCiL, g, F): 1.802 Sample Matrix Spike Duplicate Resuit:
Are sample and/or duplicate results below MDC? NO Matrix Spike Duplicate Result Counting U inty (pCIL, g, F):
Duplicate Numerfcal P t 1.263 Duplicate Numerical Performance Indicator:
Duplicate RPD: 16.83% MS/ MSD Duplicate RPD:
Duplicate Status vs Numerical Indicater: MS/ MSD Duplicate Status vs Numerical Indicator:
Dupticate Status vs RPD. ¢« Pass MS/ MSD Duplicate Stelus vs RPD:
## Evaluation of duplicate pred is not app ¥ either the sample or duplicaly results aca belaw tha MOC,
Comments:
Ra-226 NELAC QC Ra-226_15879_W_RP1
Printed: 6/10/2013 12:34 PM 1of2
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PACE Analytical Services
Ra-226 Analysis

/67 Quality Control Sample Performance Assessment
#..PaceAnalytical Analyst Must Manually Enter All Fields Highlighted in Yeliow,
omasdiasos Test  Ra-226
Analyst: SLA
Date:  5/20/2013 Sample Matrix Spike Control Assessment
Worklist: 15864 Sample Collection Date: 5/8/2013
Matrix: Dw Sample 1.D. 3094369001
Sample MS L.D.  3094368001MS
Method B)ank Assesamenl Sample MSD I.D.
MB Sarmnple 1D 583689 Spike |.D,: 13-004
MB concentration; -0.180 MSMSD Decay Corrected Spike Concentration (pClmL): 56.756
M8 Counting Uncertainty: 0.328 Spike Volume Used In MS (mL): 0.20
MB MDC: 0.830 Splke Volume Used In MSD (mL):
MB Numerical Performance Indicator: -8.77 MS Aliquot (L, 9, F): 0.500
MB Status vs Numerical indicator; /m\ MS Target Cone.(pCiL, 9, F): 22,302
MB Status vs. MDC: ./ Pass MSD Aliquot (L, g, F):
MBSO Target Conc. (pCiL, g, F):
Laboratory Control Sample Assessment LCSD (¥ or N)? Y Spike uncertalinty (calculated): 0.535
LCS15864 LCSD158¢64 Sample Resut: -0.083
Count Date: 513112013 53172013 Sample Resuit Counting Uncertainty (pCiL, g, F): 0.277
Spike 1.D.: 13-004 13-004 Sample Matrix Spike Result: 21.983
Spike Concentration (pCiémL): 55.754 55,754 Matrix Spike Result Counting Uncartainty (pCUL, g, F): 2353
Volume Used (mL). 0.10 0.10 Sample Matrix Spike Duplicate Result:
Aliquot Volume (L, 9. F): 0.500 0.500 Malrix Spike Duplicate Rasult Counting Uncertainty (pCUL, g, F):
Targat Cone, (pCiLL, g, F): 11,181 11.451 MS Numerical Performance Indicator. -0.208
Uncartainty (Calculated): 0.268 0.268 MSD Numerical Perfarmance Indicator:
Result (pCin, g, F): 10.221 8.607 MS Percent Recovery: 98.85%
LCS/LCSD Counting Uncertainty (pCVL, g, F): 1,604 1.512 MSD Percent Recovery:
Numerical Pedformance indicator -1.12 -1.87 MS Status vs Numerica! Indicator: N/A
Percent Recovery: 91.66% 868.15% MSD Status vs Numerical indicator:
Status vs Numericat Indicator: RV MS Status va Rocavery: ¢ ~Pass |
Status vs Recovety:  ( Pass ) Pass MSD Stalus vs Recovery: -
Duplicate Sample Assessment Matrix SpikefMatrix Spike Duplicate Sample Assessment
Sample LD LCS515664 Enter Duplicate Sample L.D.
Duplicate Sample 1.0.  LCSD15864 sample (Ds if Sample MS 1.0.
Sample Result (pCiL, g, F): 10.221 othet than Sample MSD 1.D.
Sample Result Counting Uncertainty (pCiAL, g, F): 1.804 LCSACSD in the Sample Matrix Spike Result:
Sample Duplicate Result (pCiA, g, F): 2.607 space below., Matrix Spike Result Counling Uncertainty (pCIL, g, F):
Sample Duplicate Resutt Counting Uncertainly (pCit., g, F). 1512 Sample Matrix Spike Duplicate Result
Are sample and/or duplicate results below MDC? NO Malrix Spike Dup¥cate Result Counting Uncertainty (pCIAL, g, F):
Oupli J| dca) Peri Inds s 0.548 Duplicate N rical Perf Indi
Duplicate RPD: 8.19% MS/ MSD Oupticate RPD:
Duplicate Status vs Numerical Indicator: NA MS/ MSD Duplicate Status vs Numerical Indi d
Duplicala Stafus vs RPD:  ~~Fass ) MS/ MSD Duplicate Siatus vs RPD:
## Evaluation of duplicate precision [s nol applicable K elther the sample of dupticate results are balow the MDC.
Comments:
Ra-226 NELAC QC

Ra-226_15864_DW_W
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QC Assessment Spreadsheet
PACE Analytical Sarvices

Gamma Spec Quality Control Sample Performance Assessment

‘?’ Anaiyst:  Wade Method:  EPA 901.1m
, Date:  6/6/2013
A Facefnalytical BatchID: 15872 gt ol Praciaion A
’ e peets. Matrix: Water Sample ID: Duplicate Sample ID;
J Geometry: 2 Liter Am"' Sample Results SBmpgszusqma Duplicate Results| sog::act;s '::::‘::' wReD | Evaluaton
Activity Units; pCi Potassium<40 #OIVIL #OVRL #DIVID!
Aliquot Unils: Liter Cesium-134 %OV | #DIVDL H#ONVO!L
— Ceslurn-137 #OIVIO! | #DIVIO! #OIVIO!
Mathol Blank Assassment Mathod Blank 1D: $83838 Thalium.208 #DIVO! 2DIVIO! #DIVIO!
N Leac-210 2DV | #OIVAOL #DIvo
Analylesof loterest|  MBResut | 2SigmaCSU | MBMODC | Numedcalindiesior; MB Evalation * Bismuin-214 #DivIO) | #OIVOL #Divi0!
Polasstun-40 1277110 5122380 319,400 0489 ' Pass Lead-214 #OIVRO) #OIVAL #0Iv/0!
Cesium-134 0082 3678 23910 0,049 * Pass Radium-226 EDWVIO) #DIVO! #DIVO!
Ceslum-137 -1.166 68.847 24230 0.034 Pass Actinlum-228 #OVO! #DIVIOY *0rvio)
Thatliume209 7.308 4884.600 24290 0.003 Pass Thorfum-232 #OIV/O} w0V #DIVAI
Lead-210 33151 $13610 985,300 0427 Pass Uranlum-235 #DIVIO! #ONQL #0IV/0!
Bismuthr214 10752 81.706 152.400 0.258 Pass Uranlum-238 #0Diviat #DIVIOL #OIv}
Leag-214 27.527 22,052 33.090 2446 ! Pass Radium-228 #DIvio! #DIVO! #DIViot
Radjum-226 154,800 281770 382600 1.180 Pass Bismuth-212 #Olv/o! #OrVol #DIv/o!
Actinium-228 20169 1167.600 68.520 0.049 Pass Lead-212 #OVO! | #DIVO! #DIVIO
Thortum-232 247.530 4082.800 7937.000 0.119% Pass Thorfum-234 #DIV/o! RDIVIDL #DIVol
Uranium-235 6.492 44,060 81820 0283 Pass
Uranlum-238 118760 140460 285300 1.557 Pass
Radium-220 -29,169 1187.600 66,520 0.049 Pass
Bismuth-212 41.226 147.980 264.900 0626 Pass
Lead212 5085 18289 30.490 o724 Pass
Thortum-234 51737 363550 487.100 0279 * pass
Duplicate LCS Precision Assessment
Analyte LCS LCS 2 Sigma LCSD LCSD 2 Sigma Nun_mk:al Parcent Precisi?n
Cancantration csy Congcentration Csu indicater RPD Evahalion
Americium.241 | 488,000 88,435 508,400 90,259 -0.320 4.1% Pass
Cobait-60 87125 22506 73.074 15383 1010 17.5% Pass
Ceshm-137 89.199 20,935 127,460 24.383 2331 35.3% Evalyate
L y Control SampH Lab y Control Sample Buglicate A
Anaiyte  Americium-241 Cobalt-60 Caslum-137 Analyte Amsridum-241 Cabatt-80 Cesium-137
Court Date 42013 8/412013 61412013 Count Date 652013 6152013 512013
Reference ID  11-029Am 11-028Co 11-028Cs Referance ID  11-029Am 11-029Ca 11-028Cs
Volume or Mass of Raference Concentration 532232 81.574 81.271 Reference Concentration 532232 B1.574 91271
Reterence Geomety Relerenca Uncentainty 0.058 0.059 0,059 Reference Uncentainty 0.059 0.059 0058
LCS Concentration 488 87.126 69,169 1.CSD Concentration 508.4 73.071 12746
LCS 2 Sgmea CSU 88433 22,505 20.995 LCSD 2 Sigma CSU 90.258 16.383 24383
Numerfeal Indicslor 1.00 -0,48 0.18 Numerical indicatcr 0.52 1.08 291
Percent Recovery 91.7% 106.8% 7.7% Parcent Recovery 95,5% 8965% 1396%
LCS Evakiaton. Pass Pass Pass LCSD Evaluation Pass Pass Evaluate
Evatuation: If the sampie or Duplicate sampie actvity is below tha associaled MOC, the %RPD avslsation is not applicable and the sample duplicale precision riteials acceptadle.

Assessmenl
6/101201312:32 PM
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QA Assessmant Sprogdsheat

PACE Anslytical Services

Quality Control Sample Performance Assessment

wevarewsien Analyst; LAL
; Date: Na292013 Nathed; EPA 900.0
Work#ist: 15907 sop: PGH-R-008
Matrix: ow MB Sample 10: 883242 Sample Malrbe Spike Central Aasesament
Analytes| Totsl Uranium
Hethod Blank Assessment e — Saraple Collection Data; 5012013
Analyte __ Activity "1.968 Slg Une, MDC Critical Value Flag Sample LO.| 92158803001
Totat Uranium -0.1120 0.1820 05610 0.18300 Sample MS 1.0.| §2158603001MS
Sample MSD LD,
Spike 1.0.: 11-044Y
MS/MSD Decay Corrected Spike Cong, [pCit): 95.724
Splke Volume Used in MS {mL); 0,20
Spike Yoluma Used in MSD (miL):
MS Allquot (L, g, Fx: 0.4000
MS Target Cone.(pCit_ g, F): 47,862
;Labormtory Control Sample Assexsmont MSD Allquat (L. 9. F):
| LCS Lesh 1CS LCSD LCS LCSD MSD Target Cona. (pCWL, g, F):
Anatyte: Totsl Limantsm 1S Bpiko ussertality (Calculatid): 1.662
Count Oate:| 52813 6:09 S/29!33 6:09 MSD Spike unceriainty leatcylated]:
Spike D, 110414 130444 Sample Result: 0483
Soike Concentration 1 95724 85724 Ssmple 1.98 Sigaui Une.:| 0,173
Voluma Used (mL):] ~  0.900 0,100 Smpit:Matrix Spike Rosil:] 41.205
Aliquot Volume L. H 0400 0400 Sample M5 1.98 Sigma Uns.: 2372
Farget Cone, (pCiL. g, Fz] 23931 23.931 Sample Malrix Spike Duplicate Resuits]
1,96 Sigma Uncertainty (Calculated): 0.844 0.844 Sarmple MSD 1.96 Sigma Uac.:
Result (O 9, F): 21.629 18.708 NS % Recovery: 88.14%
1.96.8lgmatnes]  1.680 1.551 MSD % Recovery:|
% Recovery:l  9038% 78.17% 8 Ass Pass
Assessment:|, ~Tass Pass ) _NED Assexsment:|
Upper % Recovery Limits:|  425-60% .00% MS/MSD Upper % Recovery Limies:]~ 125.00%
Lovwot % Recovery Limits:) 75.00%: 74 004 MS/MSD Lowar % Recovery Limits:, 75.00%
Duplicate Simpis Assessment Mabrix:Splke'Matrix Splie Bupticate Sampte Assessment
wcsacsoYorNe:f Y
Amlyte:] Tote) Urenium Avaiyte:]
Ssinple LD LCR15807 Sample LD
Dupticats Samale 10.| _LCS015507 Sample MS 1D,
Sample Resutt foClA, 2 29.8290 Symple MSD1D.
.56 Sigma Une: 1.8800 Sampe Matvix Spiks Result:
Sampte Duplicale Resul {pCWL, ¢ Fl:| 18,7080 __ Samole Matrix Spike 1.9€ Sigma Une.|
Dugplicate Sample 1.96 Sigma Une. 1.5610 Js Hatrix Spike Ouplizate Result
Eithar rasults below MDC? N Sample Matrix Spike Oupticate 1,96 Sioma.Une.:
Ralsitive Parcent Ditfersnce; 14.48% MS/MSD Relative Parcant Ditatence:
Assessment:| ~— Pass_J MS/ MSD RPD Assessment:
% RAD Limit:| __7500% % RPD Limit;
Evaluation of i islon is not appl K either ive sample or duplicate rasulls are Eelow tha MDC.
Comments:
— é/o . / O s l_s
QC Sheet (reg) QC_US08_15307_DWwy
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