Division of Oil and Gas Resources Management

Radiation Safety Section

Interoffice Memorandum

TO: Richard J. Simmers, Chief

THROUGH: Scott Kell, Assistant Chief

FROM: Chuck McCracken, Manager, Radiation Safety Section CW
DATE: July 26, 2017

RE: ASSESSMENT OF RA226 & RA228 RADIOACTIVITY IN AQUASALINA

As requested, an analytical assessment of the radioactive content of Nature’s Own Source / AquaSalina

and the vertical well brine associated with its production was initiated on May 24, 2017. During the

month of June 2017, Radiation Safety Section (RSS) staff partnered with Environmental Safety Section
staff to collect 14 samples from 6 locations in Ohio. All samples were sent to PACE Radiological
Analytical Laboratory with the last of the analytical results being received back from PACE on July 5,
2017, '

The attached radiological survey report no. 2017-044 details the RSS radiological assessment process and
the results achieved. Based on the findings in this assessment, the following recommendations are being
made for your consideration:

1. Advise Nature’s Own Source/AquaSalina that our assessment finds that they are producing
TENORM however, we require additional details about their production process to be absolutely
certain. (NOTE: We may need to collect additional pre and post samples)

2. Advise Nature’s Own Source/AquaSalina that the average radioactivity in AquaSalina exceeds
the 40 CFR 141.66 Drinking Water limits for combined Ra-226 and Ra-228 by a factor of 300,

thus human consumption of any amount of AquaSalina is highly discouraged.

3. Advise Nature’s Own Source/AquaSalina that the radioactivity in AquaSalina exceeds State of
Ohio discharge to the environment limits for Ra-226 and Ra-228 as delineated in Ohio
Administrative Code 3701:1-38-12, Appendix C, Table 1I, Effluent Concentrations.

4. DOGRM should continue to analyze the radicactive concentrations in vertical formation brine to
create an Ohio specific data set that can be used to further assess impacts to humans and the
environment from the use of vertical brine from the oil and gas industry for dust suppression and
road stability.

cf Eric Vendel, Legal Counsel
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Purpose

At the request of the Chief, Division of Qil & Gas, an analytical assessment of the radioactive
content of Nature’s Own Source / AquaSalina and the vertical well brine associated with its
production was conducted.

Scope of Action / Sampling Methodology

May 24, 2017
Two Ohio Department of Natural Resources, Division of Qil & Gas Resources Management

(DOGRM) staffs were assigned to go to Nature’s Own Source fAquaSalina facility located at 246
North Cleveland Avenue, Mogadore, OH 44260 to collect pre and post-production samples of their
liquid deicer, AquaSalina. Upon arrival staff was met by Stephanie Moore. The property owner, Jeff
Moore, spoke to staff by phone and requested that they communicate directly with Mr. Dave
Mansbery, the owner of Nature’s Own Source/AquaSalina. Staff spoke with Mr. Mansbery, who
was attending an Ohio DOT trade show. Mr. Mansbery said that AquaSalina is out of season and
not currently in production but there is product on site. Mr. Manshery offered to make
arrangements for a qualified individual to be onsite to assist DOGRM staff by providing access and
collecting split samples of AquaSalina. Staff suggested to Mr. Mansbery that he coordinate a return
visit to the Mogadore facility with DOGRM Management. No samples were collected this day.

June 2, 2017

A DOGRM Columbus office staff member collected two 1-liter samples from a container of
AquaSalina that was in storage at the DOGRM Environmental Analytical Laboratory located at 325
N. 7th St., Cambridge, Ohio 43725. Each sample was preserved with HNO3. A chain of custody was
created and the samples were delivered to the Pace Analytical Laboratories Service Center located
at 4860 Blazer Pkwy, Dublin, OH 43017.

June 2, 2017

A DOGRM Uniontown office staff member was assigned to go to Hartville Hardware located at 1315
Edison St., NW, Hartville, OH 44632. Staff purchased a 1.74 gallon container of AquaSalina at this
location. Staff then went to Lowe’s Home Center located at 940 Interstate Parkway, Akron, OH
44312 and at 12:20 pm, purchased a 2.11 gallon container of AquaSalina. Two 1-liter samples were
collected from each of the 2 containers of AquaSalina. Each sample was preserved with HNO3. A
chain of custody was created and the samples were delivered to the Pace Analytical Laboratories
Service Center located at 4860 Blazer Pkwy, Dublin, OH 43017.

June 12,2017

Two DOGRM staff members were assigned to go to the ODOT Tuscarawas County Garage located at
384 Stonecreek Road SE, New Philadelphia, 44663 to collect samples of brine that was made by
adding halite salt to tap water. Two 1-liter samples were collected and each sample was preserved
with HNO3. A chain of custody was created and the samples were delivered to the Pace Analytical
Laboratories Service Center located at 4860 Blazer Pkwy, Dublin, OH 43017.

June 12, 2017
Two DOGRM staff members were met in Mogadore by representatives for Nature’'s Own
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Source/AquasSaling, Larry Gibler, Jim Hogue and Precision Analytical staffer, Jeremy Bratnick.
Samples were collected by DOGRM and Precision Analytical of pre and post-production liquid. Each
DOGRM sample was preserved with HNO3 and tamperproof seals were placed on the sample
containers. A chain of custody was created and the DOGRM samples were delivered to the Pace
Analytical Laboratories Service Center located at 4860 Blazer Pkwy, Dublin, OH 43017.

DOGRM staffs were then directed to the Nature’s Own Source/AquaSalina’s Cuyahoga County
facility located at 7033 Mill Road, Brecksville, OH 44141 to collect additional samples. Upon arrival
staff was told that the location was a corporate office only and AquaSalina was not produced there.
Staff was told that the Cuyahoga County production facility is located on the Arcelormittal Steel Mill
property located at 2850 W. 3rd St., Cleveland OH. Staff was then informed that DOGRM’s legal
department needed to contact Nature’s Own Source/AquaSalina’s lawyer, Scott Doran, to discuss
obtaining samples. No samples were collected. '

June 15, 2017

Two DOGRM staff members were met at the Nature’s Own Source/AquaSalina production facility
on the Arcelormittal Steel Mill property by company representatives, Larry Gibler, Jim Hogue and
Precision Analytical staffer, Jeremy Bratnick. Samples were collected by DOGRM and Precision
Analytical of pre and post-production liquid. Each DOGRM sample was preserved with HNO3 and
tamperproof seals were placed on the sample containers. A chain of custody was created and the
DOGRM samples were delivered to the Pace Analytical Laboratories Service Center located at 4860
Blazer Pkwy, Dublin, OH 43017.

June 21, 2017

DOGRM staff returned to the ODOT Tuscarawas County Garage to collect samples of the raw water
used to create the brine mixture sampled on June 12, 2017. Each sample was preserved with
HNO3. A chain of custody was created and the samples were delivered to the Pace Analytical
Laboratories Service Center located at 4860 Blazer Pkwy, Dublin, OH 43017.

Observations / Analytical Results

Sample Collection Location Collection | Ra226 Results |Ra228 Results (pCi/l}*| Combined Results
Date (pCi/l)* (pCif1}*

Lowes — Canton [purchase] 6/2/17 1,059 + 136 604 + 111 1,663 £ 247
Hartville Hardware [purchase] 6/2/17 1,158 + 144 1,333 +241 2,491 + 384
ODNR Cambridge Lab 6/2/17 7911£41.8 604 £ 25.7 1,395+67.5
AquaS Mogadore - PRE 6/12/17 925 +116 373 +£69.8 1,298 £ 185.8
- POST 6/12/17 1,010+ 126 432 £ 80.1 1,442 £206.1

Aguas Cleve -PRE {1} 6/15/17 585 + 772 568 + 127 1,163 £ 899
- POST (1) 6/15/17 949 + 478 734 +£129 1,683 + 607

-PRE (2) 6/15/17 501 +£ 462 387+75 888 £ 537

- -POST {2} 6/15/17 997 + 545 713 + 102 1,710 £ 647

ODOT tap water - PRE 6/21/17 1.90+0.8 0922+x04 2.8 £1.2
ODOT mixture - POST 6/12/17 2.77+1.58 5.78 +7.67 8.5519.27

* Analytical laboratory results reports are attached.
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Findings, Discussions & Conclusions
Findings

All post-samples collected in this study were found to be increased in radioactivity activity
from theirrespective pre-samples.

There was an 11% increase in combined radium Ra226/Ra228 concentration between the pre
and post-samples collected from the Nature’s Own Source/AquaSalina Mogadore production
facility. '

There was a 45% increase in combined radium Ra226/Ra228 concentration between the pre
(1) and post (1) samples collected from the Nature’s Own Source/AquaSalina Cleveland
production facility.

There was a 92% increase in combined radium Ra226/Ra228 concentration between the pre
{2) and post (2) samples collected from the Nature’s Own Source/AquaSalina Cleveland
production facility.

The combined radium Ra226/Ra228 concentration in the Nature’s Own Source/AquaSalina
container purchased from Hartville Hardware was the highest identified in this study at
2,491 pCi/l.

The combined radium Ra226/Ra228 concentration in all samples of post-production
AguaSalina ({except the Hartville Hardware container sample) averaged within 10% of each
other at 1,578.6 pCi/l.

There are no production dates, lot numbers or other unique identifiers on the purchased
containers of Nature’s Own Source/AquaSalina.

Discussions

Formation brine is Naturally Occurring Radioactive Material (NORM). Technologically
Enhanced NORM (TENORM) is NORM that has been increased in radioactivity by oras a
result of human activity®. It would appear that Nature’s Own Source/AquaSalina is
producing TENORM however, without additional batch processing information from them,
it cannot be determined with 100% certainty that the sampled pre-production brine has
been increased in radioactivity due to the AquaSalina production processes.

The USEPA National Primary Drinking Water Regulation, 40 CFR 141.66 limits combined Ra-
226 and Ra-228 in drinking water to 5.0 pCi/I.

The State of Ohio discharge to the environment limits for Ra-226 and Ra-228, as delineated in
Ohio Administrative Code 3701:1-38-12, Appendix C, Table ll, Effiluent Concentrations, are 60
pCi/ifor each {120 pCi/l for combined Ra226 & Ra228 and the unity rule applies}.

1 Abbreviated TENORM definition. Full definition found in ORC 3748.01 as stated in ORC 1509.074 (C){(1)



* The Pennsylvania Department of Environmental Protection (PADEP) TENORM Study
Report, Revision 1, dated May 2016 assessed radiation exposure to humans from road
spreading of conventional (vertical) well brine.

- The assessment was based on surface soil samples taken from roads where brine
spreadingis known to have occurred. The specific radioactive concentration of the
brine that was spread on these roads was not considered in the assessment.

- The estimated total dose to a recreationist was modeled to be 0.441 mrem/yr, which
is well below PADEP’s 100 mrem/yr public exposure regulatory limit.

- Thereport concluded that while limited potential was found for radiation exposure to
recreationist using roads treated with brine from conventional (vertical) gas wells, further
study of radiological environmental impacts from the use of brine from the oil and gas
industry for dust suppression and road stabilization should be conducted.

¢ Other states in our region of the U.S. that allow road spreading of vertical oil and gas well
brine include Michigan, Illinois, Pennsylvania and West Virginia.

Conclusions

Analytical results suggests that Nature’s Own Source/AguaSalina is producing TENORM however,
without additional batch processing information, it cannot be determined with 100% certainty that
the sampled pre-production brine has been increased in radioactivity due to the AquaSalina
production processes.

All sample results {except the DOT tap water) exceed the USEPA 40 CFR 141.66 Drinking Water
limits of combined Ra-226 and Ra-228 at less than or equal to 5.0 pCi/l.

Nane of the sampled liquids {except DOT tap water} in this assessment are meant for human
consumption.

All sample results (except the DOT samples) exceed State of Ohio discharge to the environment
limits for Ra-226 and Ra-228 as delineated in Ohio Administrative Code 3701:1-38-12, Appendix C,
Table ll, Effluent Concentrations.

These liquid effluent concentration limits were originally codified by the U.S. Nuclear
Regulatory Commission to limit public radiation exposure to 50 millirem per year from
ingestion of radioactive material discharged into rivers, streams and other bodies of water by
companies and facilities licensed to possess and handle radioactive materials.

> None of the sampled liquids (except DOT tap water) in this assessment are meant for human

consumption.

Using the assumptions and findings in the PADEP study, RSS evaluated the post-processing sample
results from this assessment and determined that it is unlikely that radiation exposure to Ohioans
from road spreading of vertical brine would exceed the 100 mrem/yr public dose limit.
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Recommendations

. Advise Nature’s Own Source/AquaSalina that our assessment finds that they are producing

TENORM however, we require additional details about their production process to be absolutely
certain. (NOTE: We may need to collect additional pre and post samples)

. Advise Nature’s Own Source/AguaSalina that the average radioactivity in AquaSalina exceeds the

40 CFR 141.66 Safe Drinking Water limits for combined Ra-226 and Ra-228 by a factor of 300,
thus human consumption of any amount of AquaSalina is highly discouraged.

. Advise Nature’s Own Source/AguaSalina that the radioactivity in AguaSalina exceeds State of Ohio

discharge to the environment limits for Ra-226 and Ra-228 as delineated in Ohio Administrative
Code 3701:1-38-12, Appendix C, Table Ii, Effluent Concentrations.

DOGRM should continue to analyze the radioactive concentrations in vertical formation brine to
create an Ohio specific data set that can be used to further assess impacts to humans and the
environment from the use of brine from the oil and gas industry for dust suppression and road
stabilization.
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Radiological Analytical Results for:

- |ODNR Cambridge Lab




Pace Analytical Services, LLC

o 4® 1638 Roseytown Road - Suites 2,3,4
3CBAHRMICHI Greensburg, PA 15601
www.pacelabs.com (724)850-5600

June 19, 2017

Ms. Michelle Taylor
Microbac Laboratories, Inc.
158 Starlite Drive

Marietta, OH 45750

RE: Project: Aqua
Pace Project No.: 30220752

Dear Ms. Taylor:

Enclosed are the analytical results for sample(s) received by the laboratory on June 06, 2017. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC 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,
Cern St

Robbin Robl
robbin.robl@pacelabs.com

(724)850-5613
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 1 of 12




2ce Analytical”

www.pacelabs.com

Project: Aqua
Pace Project No.: 30220752

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,384, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arlzona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Cerification
Connecticut Certification #: PH-0694
DGelaware Certification
Florida/TNi Certification #: E87683
Georgia Cerlification # C040
Guam Certification
Hawaii Certification
Idaho Ceriification
Ilinois Certification
Indiana Certification
lowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana BEQ/TNI Certification #: 4086
Maine Certification #: PAGC091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

CERTIFICATIONS

Montana Certification #: Cert 0082
Nebraska Certification # NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TN| Certification #: 2976
New Jersey/TNI| Certification #: PA 051
New Mexico Certification # PAD1457

New York/TNI Certification #: 10888

North Carolina Cerlification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puertc Rico Certification #: PAQ1457
Rhode Island Certification #: 65-00282
South Dakota Cerlification

Tennessee Cenrlification # TN2867
Texas/{TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Sail Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washingten Certification #; C868

West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification

Wyoming Certification #: 8TMS-L

Pace Analytical Services, LLC
1638 Reseytown Road - Suites 2,3,4 ;
Greenshurg, PA 15601 1
{724)850-5600 :

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
withaut the wriiten consent of Pace Analytical Services, LLC.

Page 2 of 12 5



ace Analytical”
vwww.pacelabs.com
Project: Aqua

Pace Project No.: 30220752

Lab ID Sample ID

Pace Analytical Services, LLG
1638 Roseytown Road - Suites 2,3,4
Greensburg, PA 15601
{724)850-5600

SAMPLE SUMMARY

30220752001 Aqua-1-226
30220752002 Aqua-2-228

Matrix Date Collected Date Received
Water 06/02/17 12:00 06/06/17 10:15
Water 0B6/02/17 12:00 06/06/17 10:15

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 3 of 12



Pace Analytical Services, LLC

. g® 1638 Roseytown Road - Suites 2,3.4
RCEAnaMlcal Greensburg, PA 15601
www.pacelshs.com (724)850-5600
SAMPLE ANALYTE COUNT
Project: Agqua
Pace Project No.: 30220752
Analytes
Lab ID Sample ID Method Analysts Reported
30220752001 Aqua-1-226 EPA903.1 WRR 1
30220752002  Aqua-2-228 EPA 904.0 JLwW 1

REPORT OF LABORATORY ANALYSIS

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

Page 4 of 12




Pace Analytical Services, LLC
1438 Roseytown Road - Suites 2,3,4

aCEAnaMI'CﬂI@ Greensburg, PA 15601

www.pacelabs.com {724)850-5600

PROJECT NARRATIVE

Project: Aqua
Pace Project No.: 30220752

Method: EPA 903.1

Description: 903.1 Radium 226

Client: Microbac Laborateries, Inc.-OH
Date: June 19, 2017

General Information:
1 sample was analyzed for EPA 903.1. All samples were received in acceplable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report. .

Hoeld 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 methed blank, where applicable, with any exceplions noted below.

Laboratory Control Spike:
All 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 criterla with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall net be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 5 of 12




Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

ace Analytical” oo

www pacelabs.com (724)850-5600

PROJECT NARRATIVE

Project: Agua
Pace Project No.: 30220752

Method: EPA 804.0

Description: 904.0 Radium 228

Client: Microbac Laboratories, Inc.-OH
Date: June 19, 2017

General Information:
1 sample was analyzed for EPA804.0. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form {SCURY} attached at the end of this report.

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

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

Laboratory Control Spike:
All 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:
Analyte Comments:

QC Batch: 261657

1¢: During the ingrowthing process, part of the MB was lost, and the resuiting chemical yield is below 10% and the associated MB
MDC is greater than 1.0 pCi/L. Individual sample results are not impacted by the elevated MDC or low MB yield.

» BLANK {Lab ID: 1288491)
+ Radium-228

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

REPORT CF LABCRATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 6 of 12



aceAnalytical”
www.pacelabs.com
Project: Aqua

Pace Project No.: 30220752

ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4
Greensburg, PA 15801
(724)850-5600

Sample: Aqua-1-226

Lab ID: 30220752001 Collected: 06/02/17 12:00 Received: 06/06/17 10:15 Matrix: Water

PWS: Site 1D: Sample Type:

Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 791 £ 41.8 (6.84) pCifL 06M9M17 10:12  13982-63-3

C:NA T:92%

Sample: Aqua-2-228 Lab ID: 30220752002 Collected: 06/02/17 12:00 Received: 06/06/17 10:15 Matrix: Water
PWS: Site ID: Sample Type:

Parameters Method Act + Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-228 604 £ 25.7 (11.8} pCilL 06/19M17 10:30 15262-20-1

C:82% T:74%

REPORT OF LABORATORY ANALYS!S

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

Page 7 of 12




Gce Analytical”

www. pacelabs.com

Project: Agqua
Pace Project No.: 30220752

QUALITY CONTROL - RADIOCHEMISTRY

Pace Analytical Services, LLC
1638 Raseytown Road - Suites 2,3,4
Greensburg, PA 15601
(724)850-5600

QC Batch: 261857
QC Batch Methed:  EPA 904.0
Associated Lab Samples: 30220752002

Analysis Method: EPA904.0

Analysis Description: 904.0 Radium 228

METHOD BLANK: 1288491
Associated Lab Samples: 30220752002

Parameter

Matrix: Water

Act % Unc (MDC) Carr Trac Units

Quualifiers

Radium-228 0246 +3.98 (9.19)C78% T7% pCifL

06/19/M17 10:30 1c

Results presented on this page are In the units indicated by the “Units” column except where an alternate unit Is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This repori shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 8 of 12
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www.pacelabs.com

Project: Aqua
Pace Project No.: 30220752

QUALITY CONTROL - RADIOCHEMISTRY

Pace Analytical Services, LEC
1638 Roseytown Road - Suites 2,3.4
Graensburg, PA 15601
(724)850-5500

QC Batch: 261516
QC Batch Method:  EPA 903.1
Associated Lab Samples: 30220752001

Analysis Method:
Analysis Description:

EPA 8031

903.1 Radium-226

METHOD BLANK: 1287919
Associated Lab Samples: 30220752001

Parameter

Matrix: Water

Act £ Unc (MDC) Carr Trac Units

Analyzed

Qualifiers

Radium-226

0.0622 + 0.284 (0.578) C:NAT:91% pCifL

06/19/17 10:12

Results presented on this page are in the units indicated by the "Units” column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 9 of 12




Pace Analytical Services, LLC

v A 1638 Roseytown Road - Suites 2,3,4
aceAnalytical Greensburg, PA 15601
www.pacelabs.com (724)850-5600
QUALIFIERS
Project: Aqua

Pace Project No.: 30220752
DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

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

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surragate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

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 Buplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica 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 concenfration.

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty {95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)

(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recavery (%)

Pace Analytical is TNI accredited. Contact your Pace PM far the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
1¢ During the ingrowthing process, part of the MB was lost, and the resulting chemical yield is below 10% and the
associated MB MDC is greater than 1.0 pCilL. Individual sample results are not impacted by the elevated MDC or low
MB vyield.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 08/19/2017 03:32 PM without the written consent of Pace Analytical Services, LEC. Page 16 of 12
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Sample Condition Upon Receipt Pittsburgh

B

& paga nalpteal”

i Client Name:  Miicewbec Project #

Courier: ,T-E('Fed ex [J ups [ usps [ ciient [1 Commercial [ Pace Other

Trcking#: 72 7 04394288 P
3 “

Custody Seal on Cooler/Box Prasent: _f@:yes M3 no  Sealsintact “3E]yes [ no

Thetmometer Used i\[a_' ?ﬂ’ Type of lee: Wet  Blue(” Nome

{
Cooler Temperature  Observed Tem \{ ;A *C  Correction Facior— "€ Final Temp, — "€
P e _ e
Temp should be above freazing to 6°C

Date and Initials of persob, examining
contents: .fq d_ C s (2o

Comments: Yes{ No [ N/A
Chain of Custody Present: L 1.
Chain of Custedy Fllled Out: < 7

Chain of Custody Relinguished: P’

Sampler Name & Signature on COC: ><_

Sample Labels match coc: N
-Includes dateftime/ID Matrix: \I\ %

S E E I T

Samples Arrived within Hold Time;

Short Hold Time Analysis {<72hr remaining}):

Rush Turn Around Time Reguested:

Sufficient Valume:

X
Coirect Containers Used: >>§

XK
- o jeo |

o

-Pace Containers Used:

Containers Intack; _ 11
Orthophosphate field filtered ><, ?fiw;r« 12.
Orpanic Samples chacked far dechlorination: >< 13.
Fltered valume receivad for Dissolved tests ><: 14

All containers have been ehecked for preservation. 15

% / ‘
All cantainers needing presesvation are found fo be in ">< (I:) H < 2

cornpliance with EPA recommendation.
Initiak when M ( Dateftime of
completed £ preservation

exceptions: VOA, coliform, TOC, O&G, Phenolics

Lot # of added
preservative
Headspace in VOA Vials { >6mm): >( 18.
Trip Blank Present: 17.

Trip Blank Custody Seals Present 9

Rad Agqueous Samples Screened > 6.5 mrem/hr Initial when L ;
X et ML e G-y =17

Client Notification! Resolution:
Persan Contacied: Dake/Time:

Comments/ Resolution:

Contacted By,

[ A check in this box indicates that additional information has been stored in ereports.

Mote: Whanever there is a discrepancy affecting North Garalina compliance samples, a copy of this form wili be sent 1o the North Caralina DEHNR

Certification Office (i.e. outof hold, Incorect preservative, out of temp, incamect cantalinars)
*EI review is documented electronically in LIMS. Whan the Project Manager cioses the SRF Reviaw schedule In LIMS. The reviewis in the Status section

of the Workorder Edit Screen,

JOAQCMasierDocument Managemeni\Sampie MghiSample Condifion Upon Raceipt Pitteburgh (C056-4 15Dec2071€)

' 30220752 .,
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ATTACHMENT
2

Radiological Analytical Results for:

Lowes — Canton [purchase]

Hartville Hardware [purchase]




Pace Analytical Services, LLC
2 40 1638 Roseylown Road - Suites 2,3,4
aceAnaMlcal Greenshurg, PA 15801

ww.pacelabs.com {724)850-5600

June 19, 2017

Ms. Michelle Taylor
Microbac Laboratories, Inc.
158 Starlite Drive

Marietta, OH 45750

RE: Project: 2017-Aqua-NE
Pace Project No.: 30220748

Dear Ms. Taylor:

Enclosed are the analytical results for sample(s) received by the laboratory on June 06, 2017. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC 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,
Coenin et

Robbin Robl
robbin.robl@pacelabs.com

(724)850-5613
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 1 of 12




PaceAnalytical

www.pacelabs.com

Project: 2017-Aqua-NE
Pace Project No.: 30220748

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,384, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Ceriification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
llinois Certification
Indiana Certification
lowa Certificafion #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #. PAGD091
Maryland Certification #: 308
Massachuseits Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

CERTIFICATIONS

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-26-14
Nevada Certification #: PAC14572015-1
New Hampshire/TNI Cerlification #: 2976
New Jersey/TNi Certification #: PA 051
New Mexico Certification # PA01457

New York/TNI Certification #: 108688

North Cargolina Certification #: 42706

North Dakota Certification #: R-190
Oregon/TNI Certification # PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode [sland Certification #: 65-00282
South Dakota Certification

Tennessee Certification #: TN2867
Texas/TNI Ceriification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Varmont Dept. of Health: |D# V1-0282
Virgin Island/PADEP Certification
VirginiaVELAP Certification #: 460198
Washingten Certification #:; C868

West Virginia DEP Certification #: 143
West Virginia DHHR Cerlification #: 8964C
Wisconsin Certification

Wyoming Certification #: 8TMS-L

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4
Greensburg, PA 15601
(724)850-5600

REPORT OF LABORATORY ANALYSIS

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

Page 2 of 12
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ace Analytical

www.pacefabs.cont
SAMPLE SUMMARY

Project: 2017-Aqua-NE
Pace Project No.: 30220748
Lab ID Sample ID Matrix Date Collected Date Received
30220748001 Lowes-1 Water 06/05/17 08:00 06i06/17 10:15
30220748002 Lowes-2 Water 06/05/17 08:02 06/06/17 10:15
30220748003 HH-1 Water 06/05/17 08:04 06/06/17 10:15
30220748004 HH-2 Water 06/05/17 08:06 06/08M7 10:15

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLGC
1838 Roseytown Road - Suiles 2,3,4
Greensburg, PA 15601
(724)850-5600

Page 3 of 12




Pace Analytical Services, LLC

s e 1638 Roseytown Road - Suites 2,3,4
aCeAnaMfCal Greensburg, PA 15601
wwwpacefabs.com (724)850-5600
SAMPLE ANALYTE COUNT
Project: 2017-Aqua-NE
Pace Project No.: 30220748
Analytes
Lab ID Sample ID Method Analysts Reported
30220748001 Lowes-1 EPA 903.1 WRR 1
30220748002 Lowes-2 EPA 804.0 Juw 1
30220748003 HH-1 EPA 803.1 WRR 1
30220748004 HH-2 EPA 804.0 Juw 1

REPORT OF LABORATORY ANALYSIS

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

Page 4 of 12




Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

a2ce Analytical” e e

www.pacelabs.com {724)850-5600

PROJECT NARRATIVE

Project: 2017-Agua-NE
Pace Project No.: 30220748

Method: EPA 903.1

Description: 903.1 Radium 226

Client: Microbac Laboratories, Inc.-OH
Date: June 19, 2017

General Information:
2 samples were analyzed for EPA 803.1. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upcn receipt form (SCUR) attached at the end of this report.

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, where applicable, with any exceptions noted below.

Lahoratory Control Spike:
Alt laberatory 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 report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. ' Page 5 of 12




Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

aCEAnaIyﬁcalo Greensburg, PA 15601

www.pacelabs.com (724)850-5600

PROJECT NARRATIVE

Project: 2017-Aqua-NE
Pace Project No.: 30220748

Method: EPA 904.0

Description: 904.0 Radium 228

Client: Microbac Laboratories, Inc.-OH
Date: June 19, 2017

General Infermation:
2 samples were analyzed for EPA 904.0. All samplas were received in acceptable condition with any exceptions noted below or on the
chain-of custedy and/or the sample condition upon recelpt form (SCUR) attached at the end of this report.

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, where applicable, with any exceplions noted below.

Laboratory Control Spike:
All 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 acceplance criteria with any exceptions noted below.

Additional Comments:
Analyte Commenis:

QC Batch: 261657

1¢: During the ingrowthing process, part of the MB was lost, and the resulting chemical yield is below 10% and the associated MB
MDC is greater than 1.0 pCifl. Individual sample results are not impacted by the elevated MDC or low MB yield.

+ BLANK (Lab ID: 1288491)
» Radium-228

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

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
withaut the written consent of Pace Analytical Services, LLC. Page 6 of 12



Pace Analytical Services, LLC

2 ¥ 1638 Roseytown Road - Suites 2,3,4
aceAnaMIcal Greensburg, PA 15601
www pacelabs.com (7243850-5800
ANALYTICAL RESULTS - RADIOCHEMISTRY
Project: 2017-Aqua-NE
Pace Preject No.: 30220748
Sample: Lowes-1 Lab ID: 30220748001 Collected: 06/05/17 08:.00 Received: 08/06/17 10:15 Matrix: Water
PWS: - Site ID: Sample Type:
Parameters Method Act + Unc (MDC) Carr Trac Units Analyzed CAS No. Quat
Radium-226 EPA903.1 1,059 £136 (11.7) pCilL Q61917 10:12  13982-63-3
C:NAT:71%
Sample: Lowes-2 Lab ID: 30220748002 Collected: 06/05/17 08:02 Received: 06/06/17 10:15 Matrix: Water
PWS: Site 1D: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-228 EPA 904.0 604 £111 {11.1) pCifL 08/19/17 10:30  15262-20-1
C:67% T:80%
Sample: HH-1 Lab ID: 30220748003 Collected; 06/05/17 08:04 Received: 08/06/17 10:15 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act + Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 1,158 £ 144 (7.11} pCI/L 06/19/17 10:12 13982-63-3
C:NA T:95%
Sample: HH-2 Lab 1D: 30220748004 Collected: 06/05/17 08:06 Received: 06/06M17 10:15 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act + Unc (MDC) Carr Trac Units Analyzed CAS No. Quial
Radium-228 ERPA604.0 1,333 241 (14.8) pCilL 06/19/17 10:30 15262-20-1

C:75% T:65%

REPORT OF LABORATORY ANALYSIS

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

Page 7 of 12



GceAnalytical

N

Pace Analytical Serviges, LLC
1638 Roseytown Road - Suites 2,3,4
Greensburg, PA 15601
(724)850-5600

www.pacefabs.com
QUALITY CONTROL - RADIOCHEMISTRY
Project: 2017-Aqua-NE
Pace Project No.. 30220748
QC Batch: 261657 Analysis Method: EPAS04.0
QC Batch Methed:  EPA904.0 Analysis Description: 904.0 Radium 228

Associated Lab Samples: 30220748002, 30220748004

METHOD BLANK: 1288491
30220748002, 30220748004

Matrix: Water
Associated Lab Samples:

Parameter Act + Unc (MDC) Carr Trac Units Analyzed

Qualifiers

Radium-228 0.246 +3.98 (9.19)C:78% T:7% pCifL 06/19/17 10:30

1c

Results presented on this page are in the units indicated by the "Units” column except where an alternate unit is presented to the right of the result,

REPORT OF LABORATORY ANALYSIS

This report shall nat be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 8 of 12



ace Analytical”

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,2.4
Greansburg, PA 15601

www.pacelabs.com (724)850-5600

QUALITY CONTROL - RADIOCHEMISTRY
Project: 2017-Aqua-NE
Pace Project No.: 30220748
QC Batch: 261518 Analysis Methaod: EPA S03.1
QC Batch Method:  EPA 9031 Analysis Description: 903.1 Radium-226
Associated Lab Samples: 30220748001, 30220748003
METHOD BLANK: 1287919 Matrix: Water
Associated Lab Samples: 30220748001, 30220748003

Parameter Act + Unc (MDC) Carr Trac Units Analyzed Qualifiers
Radium-226 0.0622 + 0.284 (0.578) C:NAT91% pCilL 06/19M17 1012
Results presented on this page are in the units indicated by the "Units" celumn except where an aiternate unlt is presented to the right of the resuit.
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
withaut the written consent of Pace Analytical Services, LLC. Page 9 of 12




Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

aceAnalytical”

www.pacelabs.com {724)850-5600

QUALIFIERS

Project: 2017-Aqua-NE
Pace Project No.: 30220748

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquet.
ND - Not Detected at or above adjusted reporting limit.

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

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrcgate

1,2-Diphenythydrazine decomposes fo and cannof be separated from Azobenzene using Method 8270. The result for each analyle is
a combined concentration.

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

MS({D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

3G - Silica 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: SDWA = 1.96 sigma count uncertainty, ali other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)

{(MDC) - Minimum Detactable Concentration

Trac - Tracer Recovery (%)

Cairr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
1¢ During the ingrowthing procass, part of the MB was lost, and the resulting chenical yield is below 10% and the
associated MB MDC is greater than 1.0 pCi/L. Individual sample results are not impacted by the elevated MDC or low
MB yield.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 06M9/2017 03:31 PM without the written consent of Pace Analytical Services, LLC. Page 10 of 12
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Sample Condition Upon Receipt Pittsburgh

P
{(‘ s Client Name: /\/\‘;gmbac Proj ect#;%@ 22 0 748 .

Courier: JE\'Fed Ex L] ups[JuspPs }:| ciient ] Commercial [J Pace Other

Tracking #: /el 18 oYy Sq L},QQK
I:l no Seals intact: h‘;@i I:I no

Custody Seal on Cooler/Bax Present: ‘qus
Thermometer Used ! "%‘E?A nype of lee: Wet ﬁ!ue@
\[ i "G Final Temp: —_ "¢

Cooler Temperature  Observed Temp ; LA *C  Correction Factor——
Temp should be above freszing o 8°C
Date and Initlals of p on examining

contents: ./ ’}é

Comments: Yes| No | NiA

Chain of Cusiody Present: ><_ 1.
Chaln of Custody Filled Out: v% i 2.
Chain of Custedy Relinguished: | 3.
Sampler Name & Signature on COC: >‘<; 4.
Sample Labels match COC: 3] 5.

-Includes date/imeid Matrix: \I‘\T'Qf‘ -

Sampies Arrved within Hold Time:
Short Hald Time Analysis {<72hr remalning}:

Rush Turn Around Time Requested:

© [ [~ &

Sufficieni Volume:
[

Carrect Contalners Used:

-Pace Confainers Used:

Containers Intact:

Orthophasphate field filtered
Organic Samples checked for dechlorination:

Filtered volume received faor Dissolved fests
All containers have been checked for preservalion.

All centainers needing preservation are found fo be ia ><

compliance with EPA recommendation. p

!

Pl < 2

Initial when M ( Date/time of
completed prasenvation

7

exceptions; VOA, coiiform, TOS, O3G, Phenolics

Lot# of added

praservative
Headspage in VOA Vials {>Emm}: >< 16,
Trip Blank Present; ") 17,
Trip Blank Custady Seals Present _ .
Rad Aqueous Samples Screened > 6.8 miem/hr i Ll'i:f;!\:gz? /1/[‘.7 L St é _ é _ ) '7
Ciient Notification/ Resoiution:

Date/Time: Contacted By.

Person Contacted:

Comments/ Resolution:

1 A check in this box Indicates that additional information has been stored In ereporis.
ance samples, a copy of this farm will ba sent to the North Caralina DEHNR

incorrect containers)
nager closes the SRF Review schedule in LIMS. The review is in the Slatus section

Nata; Whanaver there is a discrepancy affecting Nerth Caroling compli
Cerlification Offica { i.e. out of hold, incerrect preservative, out of temp,
BNt reviewis documentad elecironlcatly In LIMS, Wien the Project Mal
of the Workerder EGit Screen,

JA\DAQCMastenDocument ManagemsntiSample MotiSampie Condifion Upon Receipt Pitishurgh {C0:56-4 15Dec2018)

Page 12 of 12




ATTACHMENT
3

Radiological Analytical Results for:

AquaSalina / Mogadore - PRE

- POST

AquaSalina / Cleveland - PRE (1)

- POST (1)

-PRE (2)

- POST (2)

ODOT salt mixture brine - POST




Pace Analytical Services, LLG

. L ) 1638 Roseytown Road - Suites 2,3,4
aCEAnaMlca, Greensburg, PA 15601
www.pacelabs.com (724)850-5600

June 30, 2017

Ms. Michelle Taylor
Microbac Laboratories, Inc.
158 Starlite Drive

Marietta, OH 45750

RE: Project: 2017-AQUA-MOG
Pace Project No.: 30221492

Dear Ms. Taylor:

Enclosed are the analytical results for sample(s) received by the laboratory between June 14, 2017
and June 16, 2017. The results relate only to the samples included in this report. Results reported
herein conform to the most current, applicable TNI/NELAC standards and the laboratory's Quality
Assurance Manual, where applicable, unless otherwise noted in the body of the report.

Revision 1 - This report replaces the June 30, 2017 report. This report has been reissued io include
the additional COC and SCUR. Please replace the original report with the revised report enclosed.
RLR 6/30/17

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

Sincerely,
Cenin. e

Robbin Robl
robbin.robl@pacelabs.com

(724)850-5613
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
withoui the written consent of Pace Analytical Services, LLC,

Page 10f 18




ace Analytical”
www.pace/alis.com
Project: 2017-AQUA-MOG

Pace Project No.: 30221492

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
|.-A-B DOD-ELAP Accreditation #: L2417
Alabama Cerification #: 41580
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Cerlification
Hawalii Certification
Idaho Certification
lliinois Certification
Indiana Certification
lowa Cerlification #: 331
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TN! Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4088
Maine Certification #: PAQ0091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

CERTIFICATIONS

Montana Certification #: Cert 0082
Nebraska Certification # NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI1 Ceriification #: 2976
New Jersey/TNI Cerlification #: PA 051
New Mexico Certification #: PA01457

New York/TN| Certification #: 10888

North Carolina Certification #: 42706

North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification

Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit # P330-14-00213
vermont Dept. of Health: I1D# VT-0282
Virgin [sland/PADEP Certification
VirginiaVELAP Certification #: 460198
Washington Cerlification #: C868

West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification

Wyoming Certification #: 8TMS-L

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensbury, PA 15601
(724)850-5600

REPORT OF LABORATORY ANALYSIS

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

www.pacelabs.com

Project:
Pace Project No.:

Lab ID

2017-AQUA-MOG

30221492

Sample ID

Date Received

30221492001
30221492002
30221492003
30221492004
30221492005
30221492006
30221492007
30221492008

ObOT-01
0ODOT-02
AS-MOG PRE 01
AS-MOG POST 01
AS-CLE-PRE-01
AS-CLE-PRE-02
AS-CLE-POST-01
AS-CLE-POST-02

SAMPLE SUMMARY
Matrix Date Collected
Water 06/12/17 09:35
Water 06/12/17 09:38
Water 06/M12M17 12:.07
Water 06/12/17 12:30
Water 06/M15M7 10:24
Water 06/15M17 10122
Water 06/15/17 10:56
Water 06/15M7 10:56

06M14/17 11:50
06/14/17 11:50
06/14/17 11:50
06/14/17 11:50
06/16/17 10:15
06/16/17 10:15
06/16/17 10:15
06/16/17 10:156

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytawn Road - Suites 2,3,4
Greensburg, PA 15601
(724)850-5500

Page 3 of 18




Pace Analytical Services, LLC

, 8 1638 Roseytown Road - Suites 2,3,4
30&Analyﬂcal Greensburg, PA 15601
www,pacelabs.com (724)850-5600

SAMPLE ANALYTE COUNT

Project: 2017-AQUA-MOG
Pace Project No.: 30221492
Analytes
Lab ID Sample ID Method Analysts Reported
30221492001 oDOT-01 EPA 903.1 WRR 1
30221492002 ODOT-02 EPA 904.0 JLwW 1
30221492003  AS-MOG PRE 01 EPA903.1 WRR 1
EFA 904.0 Jow 1
30221492004  AS-MOG POST MM EPA804.0 JLw 1
30221492005  AS-CLE-PRE-01 EPA 501.1 MAH 2
30221492006  AS-CLE-PRE-02 EPA 9011 MAH 2
30221492007  AS-CLE-POST-01 EPA 901.1 MAH 2
30221492008  AS-CLE-POST-02 EPA901.1 MAH 2

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

aCEAnaI_]/ﬁCﬂIQ Greensburg, PA 15601

www,pacelabs.com (724)850-5600

PROJECT NARRATIVE

Project: 2017-AQUA-MOG
Pace Project No.: 30221492

Method: EPA 9011

Description: 901.1 Gamma Spec

Client: Microbac Laboratories, Inc.-OH
Date: June 30, 2017

General Information:
4 samples were analyzed for EPA 901.1. All samples were received In acceptable condition with any exceptions noted below or on the
chain-af custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

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, where applicable, with any exceptions noted below.

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

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

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall net be reproduced, except in full,
without the writter: consent of Pace Analytical Services, LLC. Page 5of 18




Pace Analytical Services, LLC

aceAnalytical”

www.pacefabs.com

PROJECT NARRATIVE

Project: 2017-AQUA-MOG
Pace Project No.: 30221492

1638 Roseytown Read - Suites 2,3,4

Greenshburg, PA 15601
{724)850-5600

Method: EPA 903.1

Description: 903.1 Radium 226

Client: Microbac Laborateries, Inc.-CH
Date: Jurg 39, 2017

General Information:
2 samples were analyzed for EPA 803.1. All samples were received in acceplable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

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 methed blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All 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:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1638 Roseytown Read - Suites 2,3,4

%ce Analytical” e e

www.pacelabs.com (724)850-5600

PROJECT NARRATIVE

Project: 2017-AQUA-MOG
Pace Project No.: 30221492

Method: EPA 904.0

Description: 904.0 Radium 228

Client: Microbac Laboratories, Inc.-OH
Date: June 30, 2017

General Information:
3 samples were analyzed for EFA 904.0. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upen receipt form (SCUR}) attached at the end of this report.

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

Method Elank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below. i

Laboratory Control Spike: |
All 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 not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 7 of 18



2ceAnalytical”

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

ww.pacelabs.com (724)850-5600
ANALYTICAL RESULTS - RADIOCHEMISTRY
Project: 21 7-AQUA-MOG
Pace Project No.: 30221462
Sample: ODOT-01 Lab ID: 30221492001 Collected: 06/12/17 09:35 Recelved: 06/14/17 11:50 Matrix: Water
PWS: Site 1D: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA 903.1 2.77%1.68 (1.45) pCilL 06/20/17 10:46 13982-63-3

C:NA T:87%

Sample: ODOT-02

Lab ID: 30221492002

Collacted: 08/12/17 09:38 Received:

06/14/17 11:50 Mairix: Water

PWS: Site 1D: Sample Type:
Parameters Method Act + Unc (MDC} Carr Trac Units Analyzed CAS No. Qual
Radium-228 EPA 504.0 578+7.69 (16.5) pCiflL 06/26/17 12:22 15262-20-1

C:74% T:83%

Sample: AS-MOG PRE 01

Lab ID: 30221492003

Collected: 06/1217 12:07 Received:

06/14/17 11:50 Matrix: Water

PWS: Site ID: Sample Type:
Comments: + Low volume
Parameters Method Act = Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 925116 (10.7) pCiiL 06/2117 11:35 13982-63-3
C:NAT:91%
Radium-228 EPAS04.0 373169.8 (15.0} pCilL 06/26/17 12:22 15262-20-1

C:75% T:91%

Sample: AS-MOG POST 01

Lab1D: 30221492004

Collected: 06/12/17 12:30 Received:

06/14/17 11:50 Matrix: Waler

PWS: Site ID: Sample Type:
Comments: = Low Volume
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-228 EPA904.0 432 £801 (13.2) pCiflL 06/26/17 12:22 15262-20-1
C:75% T:94%
Radium-226 EPA903.1 1,010 £ 126 {1.61) pCiflL 06/21M7 11:48 13982-63-3

C:NA T:99%

Sample: AS-CLE-PRE-01

Lab 1D: 30221492005

Collected: 06/15/17 10:24 Received:

06/16/17 10:15  Matrix: Water

PWS: Site 1D Sample Type:
Comments:  + Low Volume
Parameters Method Act + Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA901.1 595.260 £ 772180 (927.900) pCilL 06/29M7 10:05 13982-63-3
C:NATNA
Radium-228 EPA901.1 568.050 £127.440 (123.800)} pCilL 06/29/17 10:.05 15262-20-1
C:NA TNA

REPORT OF LABORATORY ANALYSIS

This report shall nct be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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aceAnalytical”

www.pacefabs.com

Project:
Pace Project No.. 30221492

ANALYTICAL RESULTS - RADIOCHEMISTRY

2017-AQUA-MCG

Pace Analytical Services, LLG
1638 Roseytown Road - Suites 2,3,4
Greensburg. PA 15601
{724)850-5600

Sample: AS-CLE-PRE-02

Lab ID: 30221492006

Collected: 06/15/17 10:22 Received:

06/16/17 10:15  Matrix: Water

PWS: Site ID: Sample Type:
Comments: +«Low Volume t
Parameters Method Act £ Unc (MDC} Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA901.1 501.820 + 462.880 (552.800) pCiflL 06/29/17 16:41 13982-63-3
Radium-228 EPA 901.1 g&?‘:LN;;SG'IG {64.860) pCilL 06/20117 16:41 15262-20-1
C:NAT:NA

Sample: AS-CLE-POST-01

Lab ID: 30221492007

Collected: 06/15H7 10:56 Received:

06/16/17 10;15  Matrix: Water

PWS: Site ID: Sample Type:
Comments: + Low Volume
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. CQual
Radium-226 EPA901.1 949.330 + 478.650 (561.700) pCiflL 06/29/17 12:07 13982-63-3
Radium-228 EPA901.1 ?32IA081;)N;| 29.300 (78.340) pCi/L 06/29M17 12:.07 15262-20-1
C:NATNA

Sample: AS-CLE-POST-02

Lab ID: 30221492008

Collected: 06/15/17 10:56 Received:

06/16/17 10:15  Malrix: Waler

PWS: Site ID: Sample Type:
Comments: +Low Volume
Parameters Method Act + Un¢ (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA 901.1 997.670  545.050 (593.800) pCiiL 06/29/17 16:42 13982-63-3
Radium-228 EPA 8011 ?1 gﬁgl-]r?l 02.920 (84.890) pCilL 06/29/17 16:42 15262-20-1
C:NAT:NA

REPORT OF LABORATORY ANALYSIS

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

www.pacelebs.conm

Project: 2017-AQUA-MOG
Pace Project No.: 30221492

QUALITY CONTROL - RADIOCHEMISTRY

Pace Analytical Services, LLG
1638 Roseytown Road - Suites 2,3.4
Greensbhurg, PA 15601
(724)850-5600

QC Batch: 261943
QC Batch Method:  EPA 803.1
Associated Lab Samples: 30221492001

Analysis Method: EPA 903.1

Analysis Description: 903.1 Radium-226

METHOD BLANK: 1289742
Associated Lab Samples: 30221462001

Parameter

Matrix: Water

Act £ Unc (MDC) Carr Trac Units

Qualifiers

Radium-226 0473 £0.491 (0.732) C:NAT:92% pCiiL

06/20/17 10:15

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

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

'S b ) . 1638 Roseytown Road - Suites 2,3,4
303/4"3[]/[!03’ Greensburg, PA 15601
wwwpacelabs.com (724)850-5800

QUALITY CONTROL - RADIOCHEMISTRY

Project: 2017-AQUA-MOG

Pace Project No.: 30221492

QC Batch: 263462 Analysis Method: EPAS01.1

QC Batch Methed: EPAS01.1 Analysis Description: 901.1 Gamma Spec

Associated Lab Samples: 30221492005, 30221492008, 30221492007, 30221492008

METHOD BLANK: 1297752 Matrix: Water
Associated Lab Samples: 30221492005, 30221482006, 30221492007, 30221492008

Parameter Act £ Unc (MDC) Carr Trac Units Analyzed Qualifiers
Radium-226 0.000 £ 102.870 (219.900) C:NATNA pCifL 06/28/17 12:48
Radium-228 0.000 £6.503 (37.220) C:NATNA pCifL 06/28/17 12:48

Results presented on this page are in the units indicated by the "Units” column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

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

g ® 1838 Roseytown Road - Suites 2,3.4
3CEAH3M1031 Greenshurg, PA 15601
wwwpacelabs.com (724)850-5600

QUALITY CONTROL - RADIOCHEMISTRY

Praoject: 2M7-AQUA-MOG

Pace Project No.: 30221492

QC Batch: 261944 Analysis Method: EFPA903.1

QC Batch Methad: EPA 2031 Analysis Description: 903.1 Radium-226

Associated Lab Samples: 30221492003, 30221492004

METHOD BLANK: 1289743 Matrix: Water
Assaciated Lab Samples: 30221492003, 30221492004

Parameter Act + Unc (MDC) Carr Trac ) Units Analyzed Qualifiers

Radium-226 0.0653 £ 0.339 (0.703) C:NAT:97% pCifL 06/21117 1116

Results presented on this page are in the units indicated by the "Units™ column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 12 of 18




Pace Analytical Services, LLC

’ ® 1638 Roseytown Road - Suites 2,3,4
HCEAnaMlcal . Greenshurg, PA 15601
www.pacelabs.corn (724)850-5600

QUALITY CONTROL - RADIOCHEMISTRY

Project: 2017-AQUA-MOG

Pace Project No.: 30221492

QC Batch: 261946 Analysis Method: EPA 804.0

QC Batch Method:  EPA804.0 Analysis Description: 904.0 Radium 228

Associated Lab Samples: 30221492002, 30221492003, 30221452004

METHOD BLANK: 1289745 Matrix: Water
Associated Lab Samples: 30221492002, 30221492003, 30221452004

Parameter Act £ Unc (MDC) Carr Trac Units Analyzed Qualifiers

Radium-228 -0.107 £ 0.318 (0.773) C:75% T'79% pCilL 06/26M7 12:12

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit [s presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3.4

303/4”3/_”"'03,@ Greensburg, PA 15601

www.pacelabs.com (724)850-5600

QUALIFIERS

Project: 2017-AQUA-MOG
Pace Project No.: 30221492

DEFINITIONS

DF - Dilution Faclor, if reported, represents the factor applied to the reported data due to diluticn of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

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

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

8 - Surrogate i
1,2-Diphenylhydrazine decompeses to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is i
a combined concentration. :
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 (Dupticate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

3G - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosediphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Act - Activity

Unc - Uncertainty: SDWA = 1.88 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence [nterval}

(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Garrier Recovery (%)

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 repreduced, except in full,
Date: 06/30/2017 02:44 PM without the written consent of Pace Analytical Services, LLC. Page 14 of 18
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Sample Condition Upon Recelpi, Pittsburgh

G

FaceAna{qu'd

; Client Name: Mycrgie Project# 90 2 2149 9

Courler: Fed £x [ 1 urs [] usps [ client [} commercial [ Pace Other @k’\*‘

Tracking® ~ 1 271 % G LER 4 H*S'_(tl""!ﬁ
Custody Seal on Cooler/Box Present: ’J_;gl'yes i1 no Seals intact: ,Eﬂyes 1 ne

Thermometer Used !! ﬂ[’«é Type of lce: Wet Blue @SE‘E
Cooler Temperature  Observed Temp MM‘ "€ Correction Factor; 7V M’ ‘C Final Temp: AJIM M’A °C

Temp should be above freszing to 6°C

Date and Infti f person examining
contants: }%}‘? (eI

No | N/A

w

Comments: . Ye

Chaln of Custody Present;
Chain of Custody Filled Qut:

Chain of Custody Relinguished:

Samplar Name & Signature on COC;

[ N ER T P

Sample Labels match COC:
-Includes dateftime/ID Matrix: V\Jf}'

NN NS

Samples Arrived within Hold Time:
Short Hold Time Analysis (<72hr remaining): / 7.

Rush Furn Around Time Requested: 8.

Sufficlent Volume:

10.

NN

Correct Containers Used:

-Pace Containers Used:

Contalners intact:

Orthophosphate field filtered
Organlc Samples checked for dechlorinafinn:

Filtered volume received for Dissolved tests

Alf containers have bsen checked for preservation.
P wd 15.

All confainers needing preservation are found to be in /’
compliance with EPA recommendation. ‘ I

Initial when Datefiime of
excepiions; VOA, coliform, TOC, O&G, Phenolics compieted \9&1\;! : preservation

Let i of added

preservative
Headspace in VOA Vials { >6mm): |18
Trip Blank Present: yf 17.
Trp Blank Custody Seals Present el
Rad Aqueous Samples Screenad > 0.5 mrem/hr o~ Initial when ,

e wz ik
Client Notlfication! Resolution:
Person Contacted: Date/Time: Contacted By:
Comments/ Resolution:

[ A check In this box indicates that additlonal information has been stored in ereports,

Note: Whenever there is a discrepancy affecting North Carolina complianca samples, s copy of (his form will be sent to the North Caralina DEHNR
Certification Office { i.e. out of hold, incarrect preservative, out of temp, incorrect conlainers)

*PM review is documenied electronically in LIMS. When the Project Managar closes the SRF Review schaduls in LIMS. The review is in the Status section
of the Workorder Edit Screen,

F\QAQCWMaster\Document ManagementiSample MghSamgle Condition Upon Receipt Pitisburgh (C056-4 $5Dec2016)
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[ X
& Faco Anaivtical’ .
Client Name:

Caurler: [«Fed Bx | ] urs [J usps [ client [] Commercial [} Pace Other
LT oYDHG HWZD

Tracking #:

Sample Condition Upon Receipt Pittsburgh

Microinac.

Project# 30 22144

Custody Seal on CooleriBox Present: %s 1 wo

oley

Cooler Temperature Observed Temp
Temp should be above freezing to 6°0

Thermometer Used

Type of ice:

Seals intact;

Wet

: es [ ] no
Blue @)

"€ Correction Factor:

il

"€ Final Temp: "c

Date and Initials of person examining

%X .

Zu lgluel

RS e

Pre.el - 1024
e te- {022
Pemtor = o5
PesroT~ 1650

contants: kS
Comments; Yes | Mo | N/A
Chaln of Custady Present: vd ol
Chaln of Custody Fitied Out; " 2.
Chatn of Custody Relinquished: v 3.
Sampler Name & Signature on COC: v’ 4,
= N A -y oo Yy ] g
Sample Labels match COC: b!llfi‘i‘i?' I 5 Yo e on oWeme—S Al
-Includes date/time/|D Matrix: it No bt on CoC | Aimae g Vol
Samples Arrved within Hold Time: Va 6.
Short Hold Time Analysis (<72hr remaining): v’ 7. !
! 71X o
Rush Turn Around Time Requested: o | et e e £ A s s o
Sufficient Veolume: v 9.
Correct Containers Used: o 10.
-Pace Containers Used: vd
Containers Infact: v 1.
Orthophosphate field filtered i
QOrganic Sampies checked for dechiorination; W« [13.
Fittered volume received for Dissolved tests v 114,
All containers have bzen checked for preservation,
el 18, P of 7
All containers needing preservation are found fo be In 'u/
compliance with EPA recommendation,
Initial when Dateflime aof
exceptions: VOA, caliform, TOC, O&G, Phenolics completed preservation
Lot # of added
preservative
Headspace in VOA Vialz ¢ »6mm): v |16
Trip Blank Present: |17,
Trip Blank Custody Seals Present Vs
Rad Aquecus Samples Screened > 0.5 mrem/hr Intial when
. < complsted: Date; L(J ( R4 ‘ VT
Client Notification! Resolution:
Persan Contacted: Date/Time: Contacted By:

Comments/ Resolution:

LT A check in this box indicates that additional information has been stored in ereporis.

Note: Whenever thereis & discrepancy affecting North Caralina cempliance samples, 2 copy of this form will be sent to the North Carolina DEHNR
Cerfification Office (i.e. eut of hold, incomeck preservative, out of emp, Incorrect coniainers)
"B review is documented electronically in 1LJMS. When the Project Manager clasas the SRF Review schadule in LIMS. The raview is in the Status secticn

of the Workorder Edit Screen.

JAQAQCWMaster\Document ManagementiSample MgliSample Condition Upon Receipt Pitisburgh (50584 15Dec2018)
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ATTACHMENT
4

Radiological Analytical Results for:

ODOT tap water - PRE




2ce Analytical”

www.pacelabs.com

July 05, 2017

Ms. Michelle Taylor
Microbac Laboratories, Inc.
158 Starlite Drive

Marietta, OH 45750

RE: Project: 2017-AQUA SAUNA-TUSC

Pace Project No.: 30222632

Dear Ms. Taylor:

Pace Analytical Services, LLC
1838 Roseytown Road - Suites 2,3,4
Greensburg, PA 15601
(724)850-5600

Enclosed are the analytical results for sample(s) received by the laboratory on June 28, 2017. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where

applicable, unless otherwise noted

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

Sincerely,
Cporin. Xt

Robbin Rob!
robbin.robl@pacelabs.com

(724)850-5613
Project Manager

Enclasures

in the body of the report.

REPORT OF LABORATO-RY ANALYSIS

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

Page 1 of 12




aceAnalytical

www.pace/abs.com

Project: 2017-AQUA SAUNA-TUSC
Pace Project No.: 30222632

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,384, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0604
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
ldaho Certification
lllinois Certification
Indiana Certification
lowa Centification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA000S1
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missourl Certification #: 235

CERTIFICATIONS

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PAQ14572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TN| Certification #: PA 051
New Mexico Certification #: PA01457

New York/TNI Certification #: 10888

North Carclina Certification #: 42706

Noith Dakota Certification #: R-190
Oregon/TNI Cerfification #: PA200002
Pennsylvania/TNI Certification #; 65-00282
Puerte Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification

Tennessee Certification #: TN2867
Texas/TNE Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADER Certification
VirginiaVELAP Certification #: 460198
Washington Certification #: €868

West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification

Wyoming Certification #: 8TMS-L

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3.4
Greensburg, PA 15601
{724)B850-5600

REPORT OF LABORATORY ANALYSIS

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

f ® 1638 Roseytown Road - Suites 2,3,4
aCEAnaMfcal Greenshurg, PA 15601
www.pacelabs.com (724)850-5600
SAMPLE SUMMARY
Project: 2017-AQUA SAUNA-TUSC

Pace Project No.: 30222632

Lab ID Sample ID Matrix Date Collected Date Received

30222632001 DOTTUSC RAW-01,02 Water 06/21/17 12:52 06/26/17 09:20

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 3 of 12



Pace Analytical Services, LLC

r € 1638 Roseytown Road - Suites 2,3,4
aceAnaMIcal ., Greensburg, PA 15601 i
www,pacelabs.com (724)850-5600
SAMPLE ANALYTE COUNT
Project: 2017-AQUA SAUNA-TUSC
Pace Project No.: 30222832
Analytes
LabID Sample ID Method Analysts Reported
30222632001 DOTTUSC RAW-01,02 EPA 903.1 WRR 1 i
EPA 904.0 JLW 1

REPORT OF LABORATORY ANALYSIS

This report shall net be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 4 of 12




Pace Analytical Services, LLC

ace Analytical”

www.pacefabs.com

PROJECT NARRATIVE

Project: 2017-AQUA SAUNA-TUSC
Pace Project No.. 30222632

1638 Roseytovyn Road - Suites 2,3,4

Greenshurg, PA 15801
(724)850-5600

Method: EPA $03.1

Description: 903.1 Radium 226

Client: Microbac Laborateries, Inc.-OH
Date: July 05, 2017

General Information:
1 sample was analyzed for EPA 903.1. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCURY} attached at the end of this report.

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

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

Laboratory Control Spike:
All 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:

REPORT OF LABORATORY ANALYSIS

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

Page 5 of 12




Pace Analytical Services, LI.C

aceAnalytical’

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

v paceiabs.com {724)850-5600
PROJECT NARRATIVE
Project: 2017-AQUA SAUNA-TUSC
Pace Project No.: 30222632
Method: EPA 904.0

Description: 904.0 Radium 228
Client: Microbac Laboratories, In¢.-OH
Date: July 05, 2017

General Information:
1 sample was analyzed for EPA 904.0. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this repoxt.

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, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All 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 exceplions 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 not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 6 of 12



Pace Analytical Services, L1.C

. ® 1638 Roseytown Road - Suites 2,3,4
aCEAnaMlcal Greensburg, PA 15601
www.pacelabs.com {724)850-5600

ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: 2017-AQUA SAUNA-TUSC
Pace Project No.: 30222832
Sample: DOTTUSC RAW-01,02 Lab ID: 30222632001 Collected: 06/21/17 12:52 Received: 06/26/17 0%:20 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act + Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 1.90 £ 0.805 (0.559) pCiiL 07/03/17 13:27 13982-63-3
C:NAT:86%
Radium-228 EPAS04.0 0.922 £ 0421 (0.696)} pCifiL 07/03/17 13113 15262-20-1
C:73% T:84%
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 7 of 12




aceAnalytical”

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3 ,4
Greensburg, PA 15601
{724)850-5600

www.pacelahs.com
QUALITY CONTROL - RADIOCHEMISTRY
Project: 2017-AQUA SAUNA-TUSC
Pace Project No.: 30222632
QC Batch: 263234 Analysis Method: EPA903.1
QC Batch Method:  EPA 903.1 Analysis Description; 903.1 Radium-226

Associated Lab Samples: 30222632001

METHOD BLANK: 1296756 Matrix: Water
Associated Lab Samples: 30222632001

Parameter Act £ Unc (MDC) Carr Trac Units Analyzed

Qualifiers

Radium-226 0.000 £ 0.337 (0.686) C:NAT.90% pCi/L 07/03M17 12:35

Results presented on this page are In the units indicated by the "Units” column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

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

Page 8 of 12




a2ce Analytical’

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4
Greansburg, PA 15601
(724)850-5600

wwwpacelabs.com
QUALITY CONTROL - RADIOCHEMISTRY
Project: 2017-AQUA SAUNA-TUSC
Pace Project No.. 30222632
QC Batch: 263247 Analysis Method: EPA904.0
QC Batch Method:  EPA 904.0 Analysis Description: 904 .0 Radium 228

Associated Lab Samples: 30222632001

METHOD BLANK: 1296776 Matrix; Water
Associated Lab Samples: 30222632001

Parameter Act = Unc (MDC) Carr Trac Units Analyzed

Qualifiers

Radium-228 0.376£0.338 (0.687) C:80% T.84% pCiiL Q710317 13:10

Results presented on this page are in the units indicated by the "Units™ column except where an afternate unit is presented to the right of the result,

REPORT OF LABORATORY ANALYSIS

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

Page 9 of 12




Pace Analytical Services, LLC
. ® 1838 Roseytown Road - Suites 2,3,4
30314”3/_]/”03/ Greansburg, PA 15601

www.pacelobs.com {724)850-5600

QUALIFIERS

Project: 2017-AQUA SAUNA-TUSC
Pace Project No.: 30222632

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Methcd Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

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

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decompases and cannot be separaied from Diphenylamine using Method 8270. The result reported for
each analyte is a combined conceniration.

Act - Activity

Unc - Uncertainly: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (85.4% Confidence Interval)

{(MDGC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
Pace Analylical 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 repreduced, except in full,
Date: 07/05/2017 01:24 PM without the written consent of Pace Analytical Services, LLC. Page 10 of 12
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Sample Condition Upon Receipt Pittsburgh fﬁ {3 £j

;-“‘-

?’JE&AD«?B'M:"{:’ .
Client Name:

/%Cﬁ L‘QQ

Project #

Courfer: E]/Fe 7 Oups[] USPSé]l{fhem (1 commercial [J Pace Ciher

Tracking #:

"‘/Q;LO 5

pASY)

Custody Seal an Goaler/Box Present: L 1yes < no ) :
Thermometer Used pe oflce' Wet  Blue. (Fona—

*C  Correction Factor, =" "C  Flpal Temp: *

Date and lnw aof pergan examining,
contents: /4F (e 7 ?;- = ?7

Cooler Temperature Obseived Tamp
Tamp should be above freszing to 6°G

Comments;

] yes

Seals intac]

Ne | N/A

7
o

£l ne

- g

Chain of Custody Present;

Chaln of Cuslody Filled Qut:

1‘\)-.5.

7

Chaln of Custody Relinguished:

Sampler Mame & Stanature on COC:

Sample f.abels match COC:
-Includes data/itme/ID

o=

Matrx;, L/

I XXWY

Samples Arrived within Hold Time:

Shaert Hold Tims Analysis {<72hr remaining);

Rush Tumn Arcund Tima Requested;

i
B (e I~ |m

Sufficient Valume:

Correct Contalners Used: '{>< 10,
-Pace Contalners Used: -

Conlalners Intack %/ 111,

Qrthophosphale field fiitered

Organic Samples checked for dechlorinafion:

13,

Flltergd volume receivad for Dissolvad lests

<[4,

All contalnars bave bsen checked for preservation,

All conlalnars needing praservafion are found o bain
complianca wilh EPA recommendatlan,

* kL

K

i

Inlal when / Date/time of
exceplions: VOA, coliform, TOC, O&G, Phenalics complaled L |oresenvation
Lot # of added
proservative
Headspace In VOA Vials (>8mm): >< 16.
Trlp Blank Present; 17.
Trlp Blank Custody Seals Present >< . y
Rad Agtteous Samples Screened > 0.5 mremnr Iniliaf whan A é é
" >< completed: % L Dale: P 2 ""/ 7
Client Notification/ Resolation:
Person Contacted: Date/Time: Contacted By:

Commants/ Resolution:

L3 A check In this box indicates that additional Information has been stored in ereports.

Moter VWhanevar lhere Is a diacrepancy affecling North Caralina compliance samples, a capy of this faren will be senf to the Norlk Caralina DEHNR
Gertification Office (1.2, aul of hold, Incorrect sreservative, oul of tamp, Incorec! containers)
“PMreviewis documentad sleclronically in LIMS, When the Project Manager closes the SRF Ravlew schedola in LIMS. The raview |s n the Status ssctlon

of the Workorder Edif Screan.

LQAQCIMaster\Dosument MaragementiSample MgtiSampla Cendltion Upon Recaipt Piltsburgh (CO86-4 150802016}
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Gas Chromatographs of pre-treatment and post-treatment of brine tanks of Duck Creek
Energy and ODOT tank containing AquaSalina

The Division of Oil and Gas Resources Management (DOGRM) sampled the pre-treatment and
post-treatment brine tanks at Duck Creek Energy’s Cleveland and Mogadore facilities. In
addition, DOGRM sampled a tank containing AquaSalina delivered to an ODOT facility. The
samples were provided to TestAmerica for gas chromatography (GC) analysis. In these samples,
GC analysis was used to determine if volatile organic compounds (VOC) and semi-volatile
organic compounds (SVOC) were present in the brine sampled. Each peak or mound on an
analysis represents the presence of VOC or SVOC as indicated on the analysis. Note thata
mound indicates that multiple VOCs and SVOCs are present in the mound, but the
analysis/equipment was unable to separate the VOCS or SVOCs into individual peaks. if VOCs or
SVOCs were not present in the brine, no peaks would appear on an analysis. The table below is
a summary GC analysis of the tanks sampled.

Pre-Treatment Cleveland

Post-Treatment Cleveland

Pre-Treatment Mogadore

Post-Treatment Mogadore

v
v
v
v
v

NSNS SIS

0DOT tank of AquaSalina

*The DOGRM did not use the GC analysis to substantiate the peaks identified in the analysis.
Rather, it was used to determine if VOCs and SVOCs were present in the tanks sampled.




