Proponent Testimony for SB 329
Anton Krieger, Buckeye Environmental Network

2/16/2026

Chairman Schaffer, Vice Chairman Koehler, Ranking Member Hicks-Hudson and members
of the Senate Agriculture and Natural Resources Committee. | thank you for the opportunity to
provide testimony on SB 329 which seeks to prohibit the disposal of conventional well waste on
roadways managed by local governments as outlined in 1509.226 of the Ohio Revised Code.

I've been working on the issue of oil and gas waste spreading with Buckeye
Environmental Network for about four and a half years now. While | do not consider myself an
expert on this matter, | am quite learned.

Attached with my testimony, are three archived articles from 1986 when road spreading
was being instituted by many local governments. Two of these articles were published by the
Columbus Dispatch and one by the Akron Beacon Journal. All three talk about the controversy
of road spreading but on the basis of benzene, not radioactivity.

Back in 1986 when these articles were written, Ohio Department of Natural Resources
Division of Qil and Gas did not know about the radioactive contents of oil and gas waste in
conventional wells. This is something that ODNR admits, and it’s posted right on their website
when they summarize their well brine study from 2017 & 2018 that looked at oil and gas waste
across 26 different counties and 10 different formations (full study provided in my written
testimony).

I'll read out loud the excerpt highlighted in my written testimony.

I’'ve copied and pasted the text here, but also provided a link and pdf print of the website:

“Formation Brine Radioactivity Study - https://ohiodnr.qov/discover-and-learn/safety-conservation/about-

ODNR/oil-gas/programs-sections/support

In 2017, staff initiated a radiological assessment of Radium 226 & Radium 228 concentrations in formation
brine to provide the division with information on the concentration of NORM in the brine of different Ohio
geological formations. More than 140 samples of formation brine have been collected.

Prior to the study, the general assumption was that elevated Radium-226 & Radium-228 concentrations were
only found in unconventional well brine from the Marcellus, Utica and Pt. Pleasant shale plays. This limited scope
brine study found Radium-226 & Radium-228 concentrations equally as high in conventional well brine as well.”

Every single conventional well sampled from this study had exceeds the Ohio
Administrative Code’s effluent concentration of 60 pCi/L for either radium 226 or radium 228


https://ohiodnr.gov/discover-and-learn/safety-conservation/about-ODNR/oil-gas/programs-sections/support
https://ohiodnr.gov/discover-and-learn/safety-conservation/about-ODNR/oil-gas/programs-sections/support

(OAC 3701: 1-38-12, Appendix C, Table Il - Effluent Concentrations, Water, Pg. 33). The fact that
this practice was legalized before we knew that conventional well waste had concentrations of
radioactivity equally as high as those formations warrants revision of this law. This issue is much
like asbestos. Even though it was used widely, further studying of this material shows us that it
should not longer be used.

Lastly, Id like to highlight Dr. Burgos’ study from Penn State’s Environmental Engineering
Program. He submitted written testimony highlighting the fact that conventional well waste in
the Appalachian Basin, Ohio included, has too high of a sodium chloride content to be used as a
dust suppressant. The chemistry of this waste acts as a clay disperser and softens unpaved
roads which leaves them washed out and weak. This has local governments paying more in
long-term road maintenance costs.

Burgos’ study is exceptionally pertinent because in my review of hundreds of local
governments’ ‘Annual Surface Application Reports,’ I've found that the general trend is that
these local governments are using oil and gas waste as a dust suppressant on unpaved roads
and less as a deicer.

Senator Schaffer and members of the Senate Agriculture and Natural Resources
Committee, we are here to play ball. This bill is a surgical strikeout to keep all of us safe. We
hope to work with your offices to get toxic and radioactive oil and gas waste off our roadways,
and I'd like to make myself available to work with any member of the Ohio Legislature to get it
done. I'm happy to take any questions from committee members.

Thank you,

Anton Krieger MPA

Buckeye Environmental Network
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BRINE AND GROUND WATER - Columbus Dispatch, The (OH) - April 28,1986 - page 8A
April 28, 1986 | Columbus Dispatch, The (OH) | Page 8A

The Ohio Department of Natural Resources, the Department of Health and the Environmental
Protection Agency have joined forces in seeking legislation to ban the disposal of oil field brine that
may threaten drinking water.

No hard evidence exists that brine, which routinely is spread on unpaved roads to control dust, has
contaminated ground water. But the concentrations of the carcinogens benzene, toluene and
xylene found in samples of oil field brine suggest a potential for contamination of drinking water
supplies.

The state estimates that 160,000 barrels of brine, a saltwater byproduct of oil and gas wells, is
produced daily in Ohio. Most is spread on roads and a limited quantity is returned to the ground
through annular disposal between the well casings.

The state agencies plan to collect samples from water wells contaminated by brine and from wells
near roads on which brine is spread to learn whether the carcinogens are present and in what
quantities. Further tests are planned to determine whether benzene can enter ground water via the
present brine disposal methods.

As a matter of fairness, the state agencies should move expeditiously in making these
determinations so as not to unnecessarily impede oil and gas production.

At the same time, precautions, including legislative sanctions, ought to be pursued to ensure that
ground water supplies are not being contaminated because of presently accepted brine disposal
methods.

CITATION (AGLC STYLE)

'BRINE AND GROUND WATER', Columbus Dispatch, The (online), 28 Apr 1986 8A <https://infoweb-newsbank-
com.webproxy3.columbuslibrary.org/apps/news/document-view?
p=WORLDNEWS&docref=news/11B8B51AB1DE6738>

THE COLUMBUS DISPATCH Copyright (c) 1986 The Dispatch Printing Co.
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BENZENE IN BRINE RAISES NEWTOXICITY QUESTIONS - Columbus Dispatch, The (OH) - April 17,1986 -
page l1E
April 17,1986 | Columbus Dispatch, The (OH) | David Lore, Dispatch Science Reporter | Page 1E

The environmental surprise of 1986 in Ohio just may be a toxic potion called benzene in brine.

Brine is a salt-water remnant from when seas covered Ohio. Brine is deep in the earth but brought
to the surface by drillers seeking oil and gas. Released from its tomb, it is a pollutant in our world,
spoiling wells and streams and kiling vegetation unless properly handled.

The Ohio General Assembly thought it disposed of the brine problem last year when it enacted
legislation phasing out the use of earthen holding pits, more tightly regulating brine shipment and
disposal, and increasing penalties for brine dumping. But that was before the benzene was
detected.

BENZENE, a poisonous industrial compound and a known carcinogen, is not the sort of stuff you
want in your drinking water. T here is no federal standard, but the proposed maximum is five parts
per billion in public water supplies, with a preferred goal of less than one part per billion.

Renee Houser, chief of the Oil and Gas Division of the Ohio Department of Natural Resources, said
recent brine samples from 25 drilling sites revealed benzene concentrations ranging from 70 to
10,000 parts per billion. The average concentration was 2,000 parts per billion, she said.

WORD OF the high benzene concentrations led to a March 7 conference March 7 of officials of the
Ohio Department of Natural Resources, the Ohio Environmental Protection Agency and Gov.
Richard F. Celeste's office. T hey decided to conduct more tests while moving to restrict the use of
brine as a road de-icer. Brine is used for this in many southern and southeastern Ohio counties.

"l would say at this point the benzene is viewed as a concern rather than as an emergency,”
Natural Resources Director Joseph Sommer said. T he initial sampling raised a host of questions
that need to be resolved before other steps can be considered, he said.

Nevertheless, the administration announced T uesday it will seek legislation to prohibit the use of
brine as a de-icer on roads and will move by regulation to prevent brine from being disposed of by
putting it back in operating oil and gas wells.

The latter technique, called "annular" disposal, seeks to return brine to its original deposits by
putting it down between the well casings. State officials say the casings leak and brine gets into
ground water aquifers, thus the technique should be phased out over a five-year period.

"The governor's office is very interested in moving forward on this and not waiting for further test
results," Sommer said.

STATE OFFICIALS also could move to classify brine as a hazardous waste material in Ohio, which
would limit disposal options and require drillers and brine haulers to prepare detailed manifests on



all brine shipments.

Ohio produces 160,000 barrels of brine a day, and much of that is used for county snow and ice
removal, a practice allowed by the 1985 brine control bill. Houser said about 200 local governments
use brine wastes on their roads.

Kirk Jordan, executive vice president of the Ohio Oil and Gas Association, said use of brine on roads
reduces industry disposal costs while saving local governments money on salt.

"It would cost some jurisdictions $100,000 a year to replace brine with other salts," he said.

BECAUSE BENZENE evaporates quickly when exposed to the air, it is questionable whether the
concentrations found represent a real threat to ground water, Jordan said. "T hey tested the brine
in the tank essentially in the same form it came out of the ground. T he question is what happens
to that benzene as it is transferred to the tank truck, spread on the road surface and interacts with
the soil."

The association is asking Battelle Memorial Institute in Columbus to evaluate benzene risks in view
of the effects new controls would have on drillers, he said.

Russell Stein, chief of the Ohio EPA's Groundwater Section, said benzene has never been detected
in brine-polluted wells and aquifers because nobody ever specifically looked for it. Before brine
could be categorized as a hazardous waste material, evidence would have to show excess
concentrations of benzene in ground water, not just in brine, he said.

Stein said he suspects brine is a relatively inconsequential source of benzene pollution as compared
to the benzene known to seep into the atmosphere from gasoline pumps or into the ground from
leaking gasoline or fuel oil tanks or pipelines.

Nevertheless, he said, he supports controls on road use of brine.

"I think we have to take a close look at how brine is disposed of in Ohio. It should only go into
injection wells where it can be returned to the same place it came from," he said.

CITATION (AGLC STYLE)

David Lore, Dispatch Science Reporter, 'BENZENE IN BRINE RAISES NEW TOXICITY QUESTIONS', Columbus
Dispatch, The (online), 17 Apr 1986 1E <https://infoweb-newsbank-
com.webproxy3.columbuslibrary.org/apps/news/document-view?
p=WORLDNEWS&docref=news/11B8B5079E782008>

THE COLUMBUS DISPATCH Copyright (c) 1986 The Dispatch Printing Co.
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STATE AGENCIES TO PUSH FOR BAN AGAINST OIL-WELL - Akron Beacon Journal (OH) - April 17,1986 -
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April 17,1986 | Akron Beacon Journal (OH) | Jim Carney, Beacon Journal staff writer | Page C3

State health and environmental agencies will seek legislation to outlaw
spreading of oil-well brine for ice and dust control on roads in Ohio. T he
agencies also will move to ban so-called annular disposal of brine.

The decision to lobby to ban brine on roads comes in the wake of results of a chemical analysis of
oil-well brine around the state that found high

concentrations of the cancer-causing chemical benzene as well as
concentrations of toluene and xylene.

The Ohio Department of Natural Resources, Ohio Environmental Protection
Agency and the Ohio Department of Health will lobby for the oil regulation
changes.

Proposed legislation hasn't been written yet, a resources department

spokeswoman said. She also said she does not know who in the Legislature will sponsor the
legislation.

Brine is the salty byproduct of oil and gas production. lllegal disposal of brine is believed responsible
for the contamination of water wells around the state.

Annular disposal of brine is the return of brine to underground rock
formations by allowing it to flow by the force of gravity between the well
casings of a producing well.

The two methods of brine disposal have been criticized on grounds that their environmental safety
is not known.

Renee Houser, chief of the ODNR's Division of Oil and Gas, said the benzene study "raises new
questions about whether annular disposal and road spreading of brine might lead to contamination

of ground water supplies used for

drinking water."



Ms. Houser said an estimated 160,000 barrels of brine are produced daily in Ohio and the agency
believes most of the brine is spread on roads to control

ice and dust.

Under current law, local governments may authorize road spreading. A small
amount of brine is disposed of through annular disposal.

Agency officials said additional research is needed to determine whether
benzene can enter the ground water through currently authorized disposal
methods.

ODNR and state EPA officials said they will collect samples from water

wells known to be contaminated by brine, and from wells adjacent to roads on
which brine is spread to determine whether the carcinogens are present.

"Until we do further research, we will not know whether benzene is entering the ground water from
oil-field brine," said ODNR's Deputy Thomas Sherman.

"In the meantime, we must take action to ensure the safety of our drinking
water supplies." dl

CITATION (AGLC STYLE)

Jim Carney, Beacon Journal staff writer, 'STATE AGENCIES TO PUSH FOR BAN AGAINST OIL-WELL BRINE ON
ROADS', Akron Beacon Journal (online), 17 Apr 1986 C3 <https://infoweb-newsbank-
com.webproxy3.columbuslibrary.org/apps/news/document-view?
p=WORLDNEWS&docref=news/0EB626CBB21F4176>

Copyright (c) 1986 Akron Beacon Journal



Czaﬁ{;o,l Department of
="~ Natural Resources

— /] Menu 8
c@ﬁip’ Department of Close @ O\ Contact
7 - Natural Resources Help Search

TECHNICAL SUPPORT

The Division of Oil and Gas Resources Management has several programs/sections that support
the regulatory activities of the Division.

Expand All Sections

ENVIRONMENTAL ASSESSMENT PROGRAM A

The Division of Oil & Gas Resources Management investigates citizen complaints regarding
alleged oilfield impacts to their private water supply under the provisions in section
1509.22 of the Ohio Revised Code (ORC). The staff also performs assessments regarding
the impacts to sensitive habitats and surface waters including streams, ponds, and
wetlands. The Environmental Assessment Program staff includes highly skilled geologists,
hydrogeologists, and biologists to accomplish this mission. These professionals lend their
technical expertise to support our Regulatory, Engineering, Emergency Operation &
Response, and Orphan Well Programs.

During a typical investigation, a geologist will use a portable gas detection meter to check
for the presence of methane, carbon monoxide, and hydrogen sulfide gas at the water
wellhead, and throughout the home. The geologist may then conduct field tests on the
water and then collect a sample from the well before sending it to a laboratory for testing.
Once the investigation is completed, the geologist will submit a written report to the
property owner.


https://ohiodnr.gov/wps/portal/gov/odnr/home
https://ohiodnr.gov/wps/portal/gov/odnr/home
https://ohiodnr.gov/wps/portal/gov/odnr/home
https://ohiodnr.gov/wps/portal/gov/odnr/home
https://ohiodnr.gov/wps/portal/gov/odnr/discover-and-learn/safety-conservation/about-odnr/contact-us
https://ohiodnr.gov/wps/portal/gov/odnr/odnr-help-center

SURVEY v

RADIATION SAFETY A

All natural resources on the planet contain some amount of naturally occurring radioactive
material (NORM). When the radioactive concentrations in NORM are increased by or as a
result of past or present human activities, the resulting substance becomes technologically
enhanced naturally occurring radioactive material (TENORM). Possession and use of
radioactive materials in Ohio (including TENORM) is regulated by the Ohio Department of
Health, however Ohio Revised Code 1509.02 grants sole and exclusive authority to regulate
the oil and gas activities in Ohio to the Ohio Department of Natural Resources, Division of
Oil and Gas Resources Management.

Acting upon legislative changes and the sole and exclusive authority mentioned above, the
Division established a Radiation Safety section in 2016. The section administers a
regulatory radiological health and safety program for the protection of workers and the
public from radiation in TENORM waste resulting from activities regulated by the Division.
The section is staffed by three health physicists with more than 70 years of combined
experience with radiological health and safety issues.

The Radiation Safety Section provides radiation safety expertise to the division primarily
by conducting radiological assessments. A radiological assessment includes a process in
which trained qualified staff, utilizing specialized radiation detection and quantification
instrumentation, collect and document radiological data for comparison to a regulatory
standard or limit in order to come to a conclusion so a recommendation may be made.
Health physicists also: review radiation protection program-plans; inspect oil and gas
waste facility radiation protection program implementation; train Division staff on
radiation safety awareness; and assist with any other type of radiological issue
encountered under the Division’s regulatory authority.

Examples of the radiological expertise provided to Division programs includes, but is not
limited to the following:

Orphan Well Program A

e Assess the pre-job radiological conditions at all project well sites

¢ Assess the radioactivity of salvaged metal material for disposal or recycle radiological
acceptability

¢ Implement radiological controls to protect workers and the public during a project
(if/when radiological conditions warrant

¢ Determine the post-job well site radiological conditions (only if/when radiological

controls were implemented)



Engineering - Oil and Gas Waste Facilities v

Underground Injection Control v
Emergency Operations and Response v
Environmental Assessment v
Special Projects A

In early 2017, radiation detection devices, commonly known as dosimeters, were
issued to all field inspectors to monitor their individual radiation exposure while on
the job. The results of one year of monitoring found that no field staff were receiving
an annual occupational radiation exposure in excess of the regulatory standard for
continued individual monitoring issuance of dosimetry. Presently, all but Emergency
Operations and Response and Radiation Safety Section staff monitoring has been
discontinued.

Formation Brine Radioactivity Study
In 2017, staff initiated a radiological assessment of Radium 226 & Radium 228

concentrations in formation brine to provide the division with information on the
concentration of NORM in the brine of different Ohio geological formations. More
than 140 samples of formation brine have been collected.

Prior to the study, the general assumption was that elevated Radium-226 & Radium-

228 concentrations were only found in unconventional well brine from the Marcellus,
Utica and Pt. Pleasant shale plays. This limited scope brine study found Radium-226
& Radium-228 concentrations equally as high in conventional well brine as well.

FOR MORE INFORMATION

Environmental Assessment

Jason Blocker
(330) 308-0007

Survey


mailto:Jason.Blocker@dnr.ohio.gov

Northern Ohio
Tom Smith
(330) 907-6531

Southern Ohio
Josh Simmerman
(614) 230-6468

Radiation Safety

Paul Carder
(614) 359-0845

Waste Facilities

Cody Rouse
(740) 421-0518


mailto:thomas.smith@dnr.state.oh.us
mailto:joshua.simmerman@dnr.state.oh.us
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Radiation Safety Section
Preliminary Brine Study Results

To: Eric Vendel, Senior Legal Counsel

Through: Chuck McCracken, Manager-Radiation Safety Section dm&/\
From: Paul Carder, Sr. Health Physicist, Brine Study Coordinator g
Cc: Bob Worstall, Deputy Chief,

Andrew Adgate, Manager- UIC
Date: January 23, 2018
RE: Preliminary Formation Brine Study Results

The Radiation Safety Section, at the request of Bob Worstall, is conducting a study to determine the amount of
combined radium 226 and radium 228 in Ohio formation brine.

The study is ongoing and began in June of 2017. To date, with the help of UIC inspectors, a total of 40 samples from 7
different formations in 14 different counties have been collected. The table below is a summary of what has been seen
in the results we have received thus far. The attached table shows a more detailed breakdown of the study.

Formation Number of Lowest Activity Highest Activity | Average Activity
Samples

Ohio Shale 2 452 pCill 663 pCi/l 557 pCill

Rose Run 4 232 pCil/l 1101 pCi/l 559 pCill
Clinton 4 664 pCi/l 1145 pCi/l 897 pCill

Berea 3 202 pCill 1861 pCil/l 940 pCill
Trempealeau 19 203 pCi/l 2658 pCi/l 1159 pCi/l

Point Pleasant 1 2101 pCi/l 2101 pCi/l 2101 pCill
Marcellus 2 2195 pCill 2634 pCill 2414 pCill




Radiation Safety Section
Preliminary Brine Study Results

To: Eric Vendel, Senior Legal Counsel
Through: Chuck McCracken, Manager-Radiation Safety Section W
From: Paul Carder, Sr. Health Physicist, Brine Study Coordinator ﬁ‘ﬁ -
Cc: Bob Worstall, Deputy Chief

Kenny Brown, UIC Manager
Date: July 2, 2018
RE: Preliminary Formation Brine Study Results

The Radiation Safety Section, at the request of Bob Worstall, is conducting a study to determine the
amount of combined radium 226 and radium 228 in Ohio formation brine.

This is the second update to the study is ongoing and began in June of 2017. To date, with the help of
UIC inspectors, a total of 107 samples from 10 different formations in 26 different counties have been
collected. The table below is a summary of what has been seen in the results we have received one year
into this study. The attached table shows a more detailed breakdown.

Formation Number of Lowest Activity | Highest Activity | Average
Samples Activity
Berea 9 202 pCill 2419 pCi/l 930 pCill
Clinton 28 350 pCill 2017 pCill 1251 pCill
Marcellus 3 2120 pCill 2634 pCill 2316 pCill
Ohio Shale 2 452 pCi/l 663 pCi/l 557 pCil/l
Point Pleasant 20 172 pCill 3264 pCi/l 2096 pCi/l
Queenston 1 1157 pCil/l 1157 pCi/l 1157 pCi/l
Rose Run 7 232 pCil/l 1101 pCi/l 748 pCil/l
Trempealeau 27 203 pCill 2977 pCill 1403 pCil/l
Trenton 7 168 pCi/l 1166 pCi/l 405 pCi/l
Utica 1 539 pCill 539 pCill 539 pCill




Date Collected

4/26/2017
6/12/2017
6/26/2017
7/24/2017
8/7/2017
8/7/2017
10/31/2017
10/31/2017
11/1/2017
11/2/2017
11/2/2017
11/8/2017
11/8/2017
11/8/2017
11/20/2017
11/20/2017
11/20/2017
11/20/2017
11/20/2017
11/20/2017
11/20/2017
11/27/2017
11/27/2017
11/27/2017
12/6/2017
12/6/2017
12/12/2017
12/12/2017
12/12/2017
12/18/2017

FROM: Production
Formation

Berea
Clinton
Trempealeau
Trempealeau
Berea

Berea
Trempealeau
Clinton
Trempealeau
Ohio Shale
Ohio Shale
Trempealeau
Trempealeau
Clinton

Rose Run
Trempealeau
Trempealeau
Rose Run
Trempealeau
Rose Run
Rose Run
Trempealeau
Trempealeau
Trempealeau
Trempealeau
Trempealeau
Trempealeau
Clinton
Trempealeau
Trempealeau

Ohio - Conventional Production Brine (Pg. 1 of 4)

FROM: FROM:
Production Production
County  Formation
Depth(ft)
Meigs unk
Knox 2830
Morrow 3820
Morrow 3833
Ashland 726
Ashland 615
Pickaway 2357
Perry 2863
Hocking 4456
Meigs 3612
Meigs 3512
Butler 4647
Coshocton 6567
Knox 2773
Pickaway 2500
Morrow 3576
Morrow 3576
Pickaway 2454
Morrow 3075
Fairfield 4166
Fairfield 4163
Huron 3751
Huron 3790
Huron 3822
Morrow 2958
Morrow 2950
Morrow 3362
Knox 2485
Morrow 2991
Morrow 3059

FROM: Production Well(s)

Name

WHITE WC
CHAPIND & M
HOHL JOHN J

SEI-SMITH-MORRISON UNIT

L & S GILBERT(ERP #20)
HASTINGS
Davis-Holbrook
Rayburn

HANBY GLORIA
GORDON PROFITT
HOFFMAN GLENNIS
Magers #1
Stricker-123

Treap #1
STEVENSON JOHN
Cramer #1

Cox#1
HOFFMAN-STEVENSON
Fischer #1
SCHOLL-LAMB
HOUSEHOLDER
Gray #1

Yaworsuy

Green #2

Barton

Gillsom

Fuller #1

Wagner #5
Schillinger #2
Clinger

FROM:
Production
Well(s) API

34105209500000
34083238710000
34117223400000
34117242100000
34005241480000
34005238400000
34129202610000
34127273420000
34073234350000
34105215580000
34105230570000
34083242780000
34031225160000
34083230120000
34129200830000
34117234490000
34117236330000
34129200980000
34117220280000
34045212120000
34045211890000
34077202780000
34077202420000
34077202510000
34117233840000
34117220580000
34117239720000
34083244080000
34117221670000
34117229240000

pCi/L

103.0
224.0
2106.0
768.0
814.0
378.0
523.0
2.5
152.0
306.0
145.0
2156.0
584.0
374.0
963.0
802.0
592.0
442.0
442.0
187.0
154.0
1104.0
1754.0
1087.0
473.0
330.0
976.0
305.0
382.0
486.0

pCi/L

99.8
583.0
217.0

70.2

1047.0
381.0
203.0
662.0

51.7
357.0
307.0
502.0

1202.0
771.0
138.0
123.0

76.9
194.0
103.0

83.2

78.5

1356.0
609.0
483.0
118.0

99.0
186.0
667.0

49.0

89.8

Ra-226 Ra-228 Combined
pCi/L

202.8
807.0
2323.0
838.2
1861.0
759.0
726.0
664.5
203.7
663.0
452.0
2658.0
1786.0
1145.0
1101.0
925.0
668.9
636.0
545.0
270.2
2325
2460.0
2363.0
1570.0
591.0
429.0
1162.0
972.0
431.0
575.8

FROM:
Brine
Truck ?

< < << << <<<<<<<<=<=<=<=<=<=<=<=<=<=<=<x=<=<=<=<



12/18/2017
12/20/2017
1/23/2018
1/23/2018
1/23/2018
1/23/2018
1/23/2018
1/31/2018
1/31/2018
1/31/2018
1/31/2018
1/31/2018
2/7/2018
2/7/2018
2/7/2018
2/7/2018
2/7/2018
2/7/2018
2/20/2018
2/22/2018
2/22/2018
2/22/2018
2/22/2018
2/22/2018
3/1/2018
3/1/2018
3/1/2018
3/7/2018
3/7/2018
3/9/2018
3/13/2018
3/14/2018
3/14/2018
3/15/2018

Trempealeau
Trempealeau
Trempealeau
Clinton

Clinton

Clinton

Clinton

Clinton

Clinton

Clinton

Clinton

Clinton

Berea
Treampleau
Clinton

Clinton

Rose Run

Big Lime

Clinton
Treampleau
Clinton

Clinton

Clinton
Treampleau
Clinton

Clinton
Queenston

Black River Group
Black River Group
Queenston
Clinton

Black River Group
Black River Group
Rose Run

Ohio - Conventional Production Brine (Pg. 2 of 4)

Morrow
Knox
Knox
Knox
Licking
Knox
Knox
Knox
Knox
Knox
Coshocton
Coshocton
Athens
Huron
Perry
Hocking
Fairfield
Huron
Licking
Knox
Knox
Knox
Knox
Licking
Knox
Knox
Wayne
Morrow
Morrow
Wayne
Licking
Morrow
Morrow
Muskingum

2910
4576
4452
3044
2654
2877
2900
2887
2989
2992
3215
2890

3800
3228
2426
4323
619
3006
4447
3100
3220
2885
3913
3146
2706
3871
2802
2705
3871
2900
3317
3300
5324

Murphy #2

Minard #1
SCHILLINGER

Flack Paul
MCCLAIN

MICKLEY PAUL 13
HAMMOND LUCY
Cavallo(Mickley) 18
HERSHBERGER PETER
HJT COMPANY
Rogers

MOHICAN MEADOWS INC

AKERS EARL
HAMER UNIT
GORDON D & K
RISCHC& M
ROWLES R

Chapin Chapin
Palerswini #7
Bauer

Swick

Perkins family trust
LANDIS

Pickrell

Kaelbling

Carrol Mercury Sales
MILLER FLOYD 7
Strict Dorn Unit#l
Staiger #3

Miller Floyd 4
Albright

Higgins #1

Owen #2

J Priest

34117228280000
34083242490000
34083245190000
34083232990000
34089253330000
34083226790000
34083218180000
34083227310000
34083239450000
34083238480000
34031248900000
34031243120000
34009234940000
34077202530000
34127273270000
34073229080000
34045213150000
34077201120000
34089253720000
34083241910000
34083208330000
34083241790000
34083222170000
34089256410000
34083222980000
34083225330000
34169230770000
34117241950000
34117241710000
34169230480000
34089228190000
34117234010000
34117224920000
34119278280000

257.0
1991.0
1770.0

538.0

490.0

320.0

470.0

375.0

463.0

606.0

350.0

230.0
1154.0

865.0

322.0

251.0

654.0

278.0

553.0
1553.0

586.0

510.0

388.0

961.0

527.0

380.0

494.0

527.0

270.0

494.0

474.0

891.0

231.0

623.0

65.9
986.0
704.0
1280.0
987.0
1002.0
558.0
1349.0
1080.0
872.0
649.0
673.0
1265.0
614.0
750.0
662.0
162.0
45.0
1166.0
722.0
1338.0
1064.0
843.0
233.0
1490.0
1005.0
663.0
122.0
123.0
663.0
659.0
108.0
69.0

75.0

322.9
2977.0
2474.0
1818.0
1477.0
1322.0
1028.0
1724.0
1543.0
1478.0

999.0

903.0
2419.0
1479.0
1072.0

913.0

816.0

323.0
1719.0
2275.0
1924.0
1574.0
1231.0
1194.0
2017.0
1385.0
1157.0

649.0

393.0
1157.0
1133.0

999.0

300.0

698.0
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3/27/2018
3/27/2018
3/27/2018
4/4/2018
4/5/2018
4/5/2018
4/6/2018
4/12/2018
4/12/2018
4/12/2018
4/12/2018
4/17/2018
4/18/2018
4/18/2018
4/18/2018
4/18/2018
4/26/2018
4/26/2018
4/26/2018
5/4/2018
5/4/2018
5/9/2018
5/16/2018
5/16/2018
5/18/2018
5/24/2018
5/24/2018
6/6/2018
6/6/2018
6/12/2018
6/12/2018
6/14/2018
6/14/2018
7/12/2018

Treampleau
Treampleau
Clinton
Trenton
Rose Run
Clinton
Clinton

unk

Berea
Trenton
Trenton
Clinton

unk

Clinton
Berea
Berea
Clinton
Clinton
Berea
Treampleau
Treampleau
Treampleau
Trenton
Trenton
Berea
Berea
Trenton
Trenton
Black River Group
Treampleau
Treampleau
Clinton
Clinton
Clinton

Ohio - Conventional Production Brine (Pg. 3 of 4)

Licking
Licking
Licking
Wood
Portage
Mahoning
Knox
Ottawa
Ashland
Wood
Wood
Guernsey
Licking
Licking
Licking
Licking
Licking
Licking
Licking
Licking
Licking
Delaware
Logan
Logan
Meigs
Ashland
Seneca
Wood
Seneca
Morrow
Morrow
Licking
Licking
Summit

4106
4222
2105
1280
4270
5064
2840
unk
616
1130
1100
5540
unk
2107
618
591
2938
2906
392
4182
4218
3244
1383
1434
1504
unk
unk
unk
unk
3296
3143
2787
3050
3316

BRUCE FARMS-SMITH UNIT

H & D BREYMAIER
Teeters
Woelke #1
4K

Rt46

Chapin #5
Yeasting
WRIGHT
Dove 3A
Dove #1
S.0.S#2
HOOVER
WILSON
RUPPERSBURG
SHOEMAKER
WOLFORD
Wheeler
Wilson B-1
UHDE
Breymaier
Crist #1
Stocker #2
Stocker #1
Biggs
BAILEY JACK
Burks #2
Woodbury
Vogel
Horton
Graham
Tharp
Thomas
Firestone

34089260730000
34089260540000
34089259950000
34173205830000
34133244640000
34099230760000
34083238450000
34123602160000
34005235910000
34173205750000
34173612530000
34059243320000
34089628470000
34089239870000
34089260620000
34089259990000
34089228910000
34089231850000
34089241180000
34089253950000
34089259960000
34041203770000
34091200790000
34091200350000
34105227980000
34005222020000
34147203930000
34173613230000
34147202610000
34117240390000
34117218690000
34089249490000
34089237570000
34153229000000

1442.0
1277.0
337.0
1131.0
527.0
177.0
193.0
1602.0
169.0
136.0
150.0
940.0
392.0
543.0
392.0
287.0
662.0
721.0
477.0
2178.0
1567.0
1355.0
279.0
145.0
1488.0
265.0
69.0
837.0
175.0
1735.0
1036.0
569.0
343.0
814.0

236.0
289.0
709.0
35.0
213.0
173.0
385.0
156.0
216.0
36.0
18.0
512.0
336.0
176.0
265.0
289.0
1308.0
931.0
426.0
548.0
239.0
357.0
24.0
72.0
1002.0
192.0
21.0
97.0
94.0
164.0
96.0
1633.0
213.0
1314.0

1678.0
1566.0
1047.0
1166.0
740.0
350.0
578.0
1758.0
385.0
172.0
168.0
1452.0
728.0
719.0
657.0
576.0
1970.0
1652.0
903.0
2736.0
1806.0
1712.0
303.0
217.0
2490.0
457.0
90.0
934.0
279.0
1899.0
1132.0
2202.0
556.0
2128.0
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7/27/2018
7/27/2018
8/2/2018
8/2/2018
8/7/2018
8/18/2018
8/20/2018
8/22/2018
8/22/2018
8/23/2018
8/27/2018
8/31/2018
9/18/2018
2/21/2019
2/25/2019
2/27/2019
3/4/2019
3/11/2019
3/13/2019

Treampleau
Treampleau

UNK

Newburg Dolomite

Treampleau
Clinton
Berea
Trenton
Trenton
Treampleau
Big Lime
Trenton
Clinton
Clinton
Clinton
Clinton
Clinton
Clinton
Clinton

Ohio - Conventional Production Brine (Pg. 4 of 4)

Huron
Huron
Coshocton
Licking
Licking
Stark
Licking
Seneca
Seneca
Morrow
Huron
Morrow
Licking
Cuyahoga
Portage
Mahoning
Cuyahoga
Summit
Portage

3225
3429
unk
2310

4222
4628
unk
2451
2189
3914
unk
574
3016
3356
4650
5247
3496
3917
4219

Jarret
Hoyt

FA Moore
Preist#5

Braymaier #2
Castandena
Baughman
Brickner

Evert Watson
HOHL JOHN J
Lortcher
Hackworth

Evans

Gartman ET AL #1
Paulick #1
Homestead Cementary
Masonic Vilt #1
CCWD #1

KSU #1

34077203470000
34077203690000
34031272630000
34083206440000

34089260540000
34151258210000
34089240180000
34147202180000
34147202720000
34117223400000
34077203650000
34117203680000
34089224420000
34035213120000
34133243960000
34099229940000
34035217060000
34153231460000
34133243620000

1453.0
1202.0
758.0
419.0

1532.0
1299.0
456.0
159.0
68.0
1654.0
225.0
60.0
506.0
1138.0
2566.0
1142.0
679.0
1732.0
9294.0

425.0
328.0
32.0
37.0

258.0
1505.0
398.0
108.0
47.0
205.0
45.0
6.0
922.0
335.0
603.0
2340.0
368.0
1788.0
308.0

1878.0
1530.0
790.0
456.0

1790.0
2804.0
854.0
267.0
115.0
1859.0
270.0
66.0
1428.0
1473.0
3169.0
3482.0
1047.0
3520.0
9602.0
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Production
Formation

Date
Collected

8/18/2017 Point Pleasant
10/30/2017 Marcellus
10/30/2017 Marcellus

1/18/2018 Point Pleasant

1/18/2018 Point Pleasant

1/18/2018 Point Pleasant

1/18/2018 Point Pleasant

1/18/2018 Point Pleasant

1/18/2018 Utica

2/5/2018 Point Pleasant

2/5/2018 Point Pleasant
2/5/2018 Point Pleasant
2/5/2018 Point Pleasant
2/21/2018 Point Pleasant
2/21/2018 Point Pleasant

2/21/2018 Point Pleasant
2/21/2018 Point Pleasant
2/21/2018 Utica

2/21/2018 Point Pleasant
2/21/2018 Point Pleasant
4/17/2018 Point Pleasant
4/17/2018 Point Pleasant
4/17/2018 Point Pleasant
4/17/2018 Point Pleasant
4/17/2018 Point Pleasant

Production
County

Columbiana
Belmont
Monroe
Belmont
Belmont
Belmont
Monroe
Belmont
Belmont
Monroe

Monroe
Monroe
Guernsey
Belmont
Belmont

Monroe
Belmont
Belmont
Guernsey
Guernsey
Monroe
Monroe
Washington
Monroe
Guernsey

Production FROM: Production

Formation
Depth(ft)
7780
8499
8958
9363
9245
8504
10604
9534
8450
9127
10123

11030
7603
7635
8959

10239

8993
8450
8198
7636
9332
9548
7850
10367
8653

Well(s)

MILLTREE

Nick Knack

Starr
THUNDERSTRUCK
Bigfoot

SHUGERT
MOSER A

GOLD DIGGER
BARTON
Streamer
FOLLOWAY BRIAN
SCOTT

HERRICK EAST A
HAYES UNIT
Norma Pad
Strong pad
ROBERTS VICTOR L
& LINDA G
Boston Pad
BARTON
BORTON A UNIT
Purple Hayes
Roger

CLAUGUS

Farley

Holliday
S.0.S/SWIW

From API#

34029217530000
34013211850000
34111246950000
34013208270000
34013211050000
34013206910000
34111246310000
34013210760000
34013212290000
34111246920000
34111247210000

34111247040000
34059243250000
34013211130000
34013207920000
34111247470000

34013212290000
34013212290000
34059243800000
34059244880000
34111246510000
34111246700000
34167297230000
34111245920000
34059242020000

Ra-226
pCi/L

1029
1543
1102
1579
1730
1480
1378

897

229
1135
1163

944
103
1384
1480
2376

509
509
162
178
1223
1078
817
549
521

Ra-228
pCi/L

1072
1091
1093
1685
1514
1700
1348
1114

310
1230
1174

881
69.9
1670
1459
550

532
532
166
101
1814
1042
842
718
601

Ohio - Unconventional (Horizontal) Production Brine (Pg.1 of 1)

Combined
pCi/L

2101
2634
2195
3264
3244
3180
2726
2011

539
2365
2337

1825
172.9
3054
2939
2926

1041
1041

328

279
3037
2120
1659
1267
1123



Date FROM:
Collected Production
Formation

5/4/2018 Marcellus

5/4/2018 Marcellus
5/18/2018 Marcellus
5/18/2018 Marcellus
5/18/2018 Marcellus
6/22/2018 Marcellus
6/22/2018 Marcellus
6/22/2018 Marcellus

Out-of-State Unconventional (Horizontal) Production Brine (Pg. 1 of 1)

Production

wv
wv
wv
wv
wv
wv
wv
PA

FROM: Production
Formation Depth (ft)

unk
unk
unk
unk
unk
unk
unk
unk

FROM: Production FROM: Production Well (s)

Well (s) Name

Balli

Coal Quest
Cofor

Dotson Holland
Fuego 2H

Eddy

J.Davis
Bachelor

47017067130000
47910013460000
47017067240000
47017066400000
47017062310000
47085099630000
47101061880000
42085103090000

Ra-226
pCi/L

2467
9236
3798
4484
4328
3169

17.5
2624

Ra-228
pCi/L

381
562
1091
909
1047
718
371
737

Combined
pCi/L

2848
9798
4889
5393
5375
3887

54.6
3361
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